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Abstract: Knowledge in practice on how to design offerings of services and 
products effectively and efficiently is demanded in manufacturing industries. 
This article discusses some empirical results obtained from designing services 
at a manufacturer, who had implemented information-communication networks 
to their customers and adopted a structured method to design services. It 
demonstrates that the method worked for a real-scaled problem to generate 
several effective solutions with input of approximately five person-months. 
This is contributed to largely by the technique addressing customer value 
through extension of Quality Function Deployment. Simultaneously, it is 
pointed out that special efforts are needed to prepare the ontology used to 
describe the model.  
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1 Introduction 

Service is getting more attention in today’s manufacturing industries, and for several 

reasons. First, industrial goods manufacturers in today’s markets face increasing pressure 

to exploit new sales or improve their present market position. Service can be a weapon to 

distinguish those companies from their competitors, especially from low-wage countries 

(Allmendinger and Lombreglia, 2005). Another reason can originate from the idea of 

firms treating customers as “non homogeneous” entities (Pine, 1993). For instance, a 

shoe manufacturer, Adidas-Salomon AG, provides the service of customizing shoes 

depending on users’ characteristics and preferences. Furthermore, firms have reduced 
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their efforts on non-core business, and begun purchasing services instead (Prahalad, 

2004). All combined, the above results in the “servicification” of the manufacturing 

sector (Oliva and Kallenberg, 2003). 

Thus, service is now an important part of an offering provided by a manufacturing 

firm. However, only limited knowledge is available for designing pure services (e.g. 

(Shostack, 1981, Edvardsson and Olsson, 1996)) as compared to that of physical products 

(e.g. (Pahl and Beitz, 1988)). In addition, the knowledge on how to design services within 

a solution consisting of both products and services is not sufficient either. Although some 

literature (e.g. (Morelli, 2003, Tukker and Tischner, 2006, Sakao and Shimomura, 2007)) 

argues the importance of value proposition using products and services as a means, the 

knowledge on such practices in industries is scarce. This can result in an inadequate value 

orientation, which is particularly high in the good manufacturing sector (Kaerner et al., 

2004). This is also true in the case of service innovation, because a considerable deficit 

exists in the field of commercial analysis of industrial services innovation management 

(Busse, 2005). The results of this deficit reach from insufficient marketability, when the 

market is established, to in the worst case endangering the existence of the enterprise 

(Andrew and Sirkin, 2005).  

Thus, the knowledge on how to design services effectively and efficiently in practice 

is indeed in demand in manufacturing industries. This is especially true for 

manufacturing firms who have developed the infrastructure enabling various services, but 

have not yet found the service contents. 

This article discusses some empirical results obtained from designing services at a 

manufacturer who had implemented information-communication networks for its 

customers and adopted a method to design services. The authors propose some working 

steps for the design method. In addition, the article aims to demonstrate how effectively 

the method worked for an actual problem in the company. Furthermore, it presents results 

on the efficiency of such work. To do so, Section 2 describes the motivations originating 

both from industry and from academia. Then, Section 3 explains the empirical study, 

while Section 4 discusses the results. Finally, Section 5 concludes the article with some 

future research implications. 

2   Motivation 

2.1 Industrial Need and Existing Research 
2.1.1 Movement toward integration of products and services 

When looking at the movement to integrate products and services (Sakao et al., 2008), it 

is important to notice a primary driver: a change in the ways of recognizing services from 

an economic viewpoint. Services have begun to be regarded as a profit center, rather than 

as cost center. As a practical example from the field of maintenance service, Alsyouf 

(2007) created a model considering the impact of maintenance on corporate profits. 

Using the case of a Swedish paper mill company, he demonstrated that maintenance is a 

function for generating profit. That is just one reason why some manufacturing firms are 

indeed shifting from the role of product manufacturer to that of service provider.  

The shift is represented by the transition model in (Oliva and Kallenberg, 2003). This, 

however, should be regarded as a shift to integrated offerings of products and services, 
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rather than to solely services, as manufacturing firms continue to provide physical 

products. In fact, this transition model provides a solid base for manufacturers to extend 

their business using service content. 

A trend in line with the above can be found in the marketing domain as well: Vargo 

and Lusch argue for a new general marketing paradigm promoting a view where there is 

no distinction made between physical, discrete products and management/information 

services (Vargo and Lusch, 2004). What matters most is the value provided to customers. 

2.1.2 Service provision by manufacturers and ICT  

Analysis of industries’ activities in providing integrated offerings of products and 

services has revealed that a key to success of such business is securing the access by 

providers to products in use (Lindahl et al., 2009). The reasons include the capability to 

measure the performance, and to control and maintain, when necessary, the products. ICT 

(Information Communication Technology) is a powerful enabler for retaining such 

access. In other words, ICT is not regarded here as key service content, but rather as a 

service channel. This is in line with Porter’s argument (Porter, 2001) on the usage of the 

Internet in general, i.e. that the Internet should be viewed as a complement to, not a 

cannibal of, traditional ways of competing. The strategy is not rendered obsolete by the 

Internet. In the context of service provision, service contents to be provided are critical as 

well. This makes it even more important to design service contents, in case ICT is already 

installed. 

2.1.3 Existing concepts 

In response to these trends, newly generated concepts in academia include Total Care 

Products (Functional Products) (Alonso-Rasgado et al., 2004, Alonso-Rasgado and 

Thompson, 2006), which comprises “combinations of hardware and support services”, 

and Product/Service Systems (PSS) (e.g. (Morelli, 2003, McAloone and Andreason, 2004, 

Tukker and Tischner, 2006). The economically efficient functioning of this concept 

should be achieved by the proposition of an “intimate business relationship” between the 

service provider and the customer. As a result, both the provider and the customer obtain 

benefits through sharing existing business risks (Alonso-Rasgado et al., 2004). 

Subsequently, the proposal of a “life cycle oriented design” by Aurich et al. (2006) 

highlights an important step for the “product and technical service design processes” 

integration. Therefore, with the inclusion of the “Product/Service System” design concept, 

Aurich’s proposal gives a wider base for the meaning of “life cycle”. In addition, the 

concept of mass-customizing service agreements, presented by (Dausch and Hsu, 2006), 

addresses a dynamic aspect of customers’ behavior. As such, this concept provides a 

framework for customizing manufacturing-based and non-manufacturing-based products 

by using customers’ and providers’ business goals. Furthermore, a new discipline called 

Service/Product Engineering (SPE) (Simboli et al., 2008, Sakao et al., 2009b), formerly 

called Service Engineering (Sakao and Shimomura, 2007), is being developed. SPE aims 

at increasing the value of artifacts by focusing on service.  

In common to these concepts above, service activity is beginning to be increasingly 

incorporated into the design space, an area which has been traditionally dominated by 

physical products in manufacturing industries. 

2.1.4 Need of methodical support 

For practitians to carry out engineering tasks, methodical support is in general effective 
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and efficient. Thus, in the case of designing a combination of services and products, 

methodical support may be demanded (Sakao et al., 2009a). Methodical support in this 

case can be realized by providing design procedures and design-object models with 

designers. Traditionally in mechanical product design, an object model has been regarded 

useful. For instance, Beitz and Feldhusen state machine design is based on a description 

of the part to be produced, which is created with the aid of models of the part (Beitz and 

Feldhusen, 1991). In addition, those models are useful to refine the design object (Hoover 

et al., 1991). In developing service activities as well, it is argued that such a model is 

beneficial in spite of the relative difficulty to model service activities (Bitran and Pedrosa, 

1998). 

To develop service contents, it is important to select promising spaces where 

customers appreciate changes. For this purpose, an interesting method has been 

developed (Ulwick, 2002). One idea adopted in this method is that customers recognize, 

in such promising spaces, high importance but low satisfaction. Thus, this method asks 

customers to give ratings to importance and satisfaction of several potentially desired 

outcomes. As a result, the levels of opportunity for each outcome can be obtained from 

the formula below. 

opportunity = importance + (importance - satisfaction) 

This method is reported to have been successful in actual markets.  

2.2 Developed Methods and Tools for Service Design 

2.2.1 Models and design methods 

In the field of marketing and management, Shostack has proposed an object model of 

services (Shostack, 1981). The model contains “service element” and “product element”, 

which are provided and utilized, respectively. In addition, in the area of methodological 

service development, the concept for a new service development, proposed by 

(Edvardsson and Olsson, 1996), gives a detailed description of what a service customer 

needs and how this can be achieved. This concept focuses on various customers with 

different individual business processes having three types of design: service concept 

design, service system design and service process design. However, the main focus of 

both of those studies is on how to provide the service activities, leaving out the design of 

physical products. 

Total Care Products (Functional Products) (Alonso-Rasgado et al., 2004, Alonso-

Rasgado and Thompson, 2006), which comprises “combinations of hardware and support 

services”, is also a concept of connectivity. They propose to adopt the structured analysis 

and design technique (SADT) (Marca and McGowan, 1988) for modelling service 

support systems, and also propose a service design process. As SADT has been created to 

describe activities, it can only be applied to the part of service activities that fail to 

address the critical part: integration of products and services. 

Modeling integrated combinations of products and services has been tackled under the 

research of Service/Product Engineering (SPE) (Simboli et al., 2008, Sakao et al., 2009b), 

formerly called Service Engineering (Sakao and Shimomura, 2007). Here, a service is 

defined as “an activity that a provider causes a receiver, usually with consideration, to 

change from an existing state to a new state that the receiver desires, where both contents 

and a channel are means to realize the state change”. Service contents are provided by a 

service provider and delivered through a service channel. Physical products are either the 
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service contents or the service channel. Service activities support service contents to be 

transferred or activate service channels. The model has been developed to describe such 

critical information as provider/receiver, receiver’s state change, functions of service 

activities and physical products (see details in (Maussang et al., 2006, Sakao et al., 

2009b)). Based on this model, Shimomura et al. have developed an evaluation method for 

services (see details in (Shimomura and Sakao, 2007)). It is extended from the QFD 

(Quality Function Deployment) (Akao, 1990) technique, where the voice of customers in 

the QFD model are replaced with RSPs (receiver state parameters; referring to value or 

cost). The new model and design method formed a base for computer software, named 

Service Explorer (see details in (Sakao et al., 2009b)), to support designers. 

2.2.2 Necessity to validate with actual cases in industry 

Although several theoretical methods/tools have been developed successfully as reviewed 

above, little knowledge is available from the practical viewpoint of industry. Thus, 

sufficient evidence is not available to answer several important research questions, (RQ) 

as follows: 

RQ1. Are the methods/tools effective in a case with real industrial scale? 

RQ2. How efficient are the methods/tools for a real world problem? 

RQ3. To which types of industries/offerings are the methods/tools applicable? 

RQ4. How do the methods/tools fit into the work process in companies? 

In order to answer these questions, it is necessary to validate the proposed 

methods/tools with industrial cases.  

3. Empirical Study 

3.1 Target company and its strategies 

To answer the questions in Section 2.2.2, the method of case study (Eisenhardt and 

Graebner, 2007) has been adopted. Section 3 introduces the case, in which some of the 

methods/tools explained in Section 2.2.1 were applied to an early phase of an offering 

development in a German manufacturing company. This company provides a kind of 

production machine to customers who produce products using additional contents. The 

machines can be characterized as investment machines, are quite complex with control by 

computer, and have a significant cost (the order ranging from 100 thousand up to 10 

million Euros). The market size is several billion Euros and has been shrinking over the 

last several years, which partially makes the competition in this market quite tough.  

While often being considered a traditional investment machine manufacturer, this 

company has always pursued the aim of offering the best service activities in the market. 

As such, it has begun to increase its focus on services for its customers, and has 

established an efficient service organization with modern tools to supply customized 

services in combination with the machines to offer an optimal solution for the customer. 

The service activities range from technical maintenance and supplying spare parts to 

offering full service contracts and online services using ICT technologies. An example of 

this is implementing a network for communication with machine users using ICT, 

meaning that the company had a basic facility for services, especially e-services.   

This company, in fact, regards the following three types as the crucial set of 

instruments to provide customers with value: the physical product, the communication 
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infrastructure, and the service contents. Yet, they lacked sufficient service contents. Thus, 

the target here was developing contents for services provided by the company with its 

customers. In a traditional sense, no service (i.e. inspection and maintenance) meant high 

value from high quality machines. However, it should be emphasized that this company 

has strategically shifted to a role as provider of offerings (i.e. products and services), and 

as a result the service contents by which the company can charge customers by providing 

service activities was missing.  

3.2 Developed working steps and adopted methods/tools 

The authors developed some working steps based on the method to identify opportunities 

(Ulwick, 2002) and the service evaluation method (Shimomura and Sakao, 2007), so that 

they fit well with the information assets of a given company. The reason why those 

methods were adopted is their well-described procedures and the available software 

partially supporting those procedures. As depicted in Figure 1, they consisted of seven 

steps (from 0 to 6). If customers’ requirements on their value and costs already exist, Step 

0 will be omitted. Step 3 adopts the method by Ulwick, while Step 4 that of Shimomura 

et al. Step 4, named “translation to design parameters”, is among the core steps. It uses 

the information from customers and specialists from the provider’s side. The former 

information is represented by quantitative importance/satisfaction on the given customer 

value/cost, and can be collected by a simple questionnaire. The latter is either about 

services or products provided by the company, and can be gathered using matrices similar 

to those used in QFD. 
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Figure 1 The working steps developed and adopted at the company 

 

Note: “Output from Step” in the legend is also an input to the next step (except for the final output). 

Once the design focuses are obtained from Step 4, brainstorming with employees with 

specific knowledge and responsibility will be held as Step 5. This is followed by Step 6, 

which is investigation of economic feasibility of possible solutions generated from Step 5. 

Finally, feasible solutions are produced. Since some steps, especially Steps 1, 5 and 6, are 

quite familiar to companies in general, the new essence of these working steps exists in 

Steps 2, 3, and, particularly, 4. Thus, these working steps have proper contrivance; while 

they are familiar to widespread ways of working in companies in general, they are 

adapted to addressing offerings. 

3.3 Results 

This company already had substantial information about customer requirements. This 

information originates from in-depth interviews with customers and periodic meetings 

with important customers. Therefore, Step 0 was omitted.  

In Step 1, geographical segmentation of customers was adopted, as services were 

provided by this company through localized and independent branches in different 

countries, and because the geographical segmentation may produce information useful 

for customization by services.  

Step 2 integrated various customer value and costs into 12 RSPs (receiver state 

parameter) such as cost of repair/maintenance, quality of final product, available 
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operation time of machine, and immediate availability of machine (see below for an 

explanation). 

In Step 3, a customer survey was completed asking the importance and the satisfaction 

of each RSP in the scale from 1 (least important) to 7 (most important). In this survey, 51 

effective answers from the company’s clients in five countries were collected. Figure 2 

shows the importance of the 12 RSPs in the average of all the answers, with the 

remaining 9 ones anonymous.  

 

Figure 2 Importance of the 12 RSPs obtained from the survey (average from 51 customers) 
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The top three important RSPs were as follows (all three were more or less equally 

important; the average importance was over 6.5). 

 Quality of final product - This refers to the quality of the final product given to the 

machine user’s customer. 

 Available operation time of machine - This means the percentage of time that the 

machine is available for work. 

 Immediate availability of machine - This reflects the need for having the machine 

able to run just at the moment that a job needs to be done. In contrast to “available 

operation time of machine”, requiring this property means that the machine is 

available when needed; this property does not care about the whole ratio of time when 

the machine is available. 

Based on the formula shown in Section 2.1.4, the opportunities were also calculated. 

The cost of repair/maintenance received the highest opportunity score, which was 

followed by the above, i.e. immediate availability of machine, available operation time of 

machine, and quality of final product. Therefore, it was derived that the three value 

should be targeted at the same time with the need to decrease the cost of 

repair/maintenance. 

In Step 4, to describe the information of products/services on Service Explorer, 

employees in various divisions within the company provided the relevant information. 
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Interviews were carried out with 10 divisions such as R&D, service development, 

maintenance service, product management, quality control, hard and software upgrades, 

service parts, service sales, and consulting services. In addition, each RSP was developed 

into design parameters, which were verified by those employees. A portion of a partial 

matrix and a graphical deployment, as an example, are shown in Figures 3 and 9, 

respectively. The constructed model was so large that 173 design parameters (and 31 

entities, meaning physical products or service persons) were included. 

     Using the importance of RSPs and the correlation between RSPs and design 

parameters, the importance of design parameters was obtained as well; “malfunction 

frequency”, “extend of malfunction”, and “time for setup” were the most important. This 

is reasonable because customers appreciate high availability to a high degree. These 

important design parameters are included in the design focuses, the output of Step 3. 

Figure 3 is a screen dump of Service Explorer showing the results of the evaluation. Note 

that some parts on the dump are blacked out due to the company’s confidentiality. 

Figure 3 A screen dump of the evaluator of Service Explorer 

 

Note: Some parts are masked due to the confidentiality. 

 In Step 5, after selecting the RSP “immediate availability of machine”, employees in 

the product development division searched for potential offerings with the help of the 

model in Service Explorer whose upper part is shown in Figure 4. The model shows how 

achieving the RSP is influenced by three functions: “provide setup time”, “prevent 

machine breakdown”, and “repair machine breakdown”. Three solutions, among those 

obtained from the brainstorming sessions, are explained as follows. 

(1) Machine with self-maintenance functionality 
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A function, “repair machine breakdown”, which refers to the service activity after a 

malfunction happens, is deployed into functions such as “find problem”, “find solution”, 

“implement solution”, and “confirm status” as shown in the right-hand side of Figure 4. 

These functions could be fulfilled by physical products existing in other fields. 

Additional equipment utilizing robotics technologies are one type of such measure. In 

addition, machines with “self-maintenance functionality” (Lee and Wang, 1999), taking 

advantage of artificial intelligence techniques, are another option. This is more feasible 

because no additional hardware is required. Self-maintenance maintains its functionality 

by embedded software belonging to the physical product. 

As for decreasing the cost, this solution may be positive given its potential to decrease 

the personnel cost for maintenance engineers, which is quite high in the developed 

countries.  

(2) Staff with quick response 

The above-mentioned function “repair machine breakdown” is also deployed in the 

functions “get contacted”, “offer response time”, “find problem”, and “find solution” as 

shown in Figure 4. From those design parameters such as “hotline availability”, and 

“technician availability”, it is understood that not merely the availability of the support 

line but also that of staff with sufficient technical knowledge is crucial. This analysis 

allowed the generation of a solution for making responses from such staff quicker. 

This solution might work against decreasing the cost for customers, because they may 

be charged more than before. Therefore, it is critical to keep the ratio of benefit and cost 

for customers upon developing this solution into details in Step 6.  

(3) Machine and operation with less-frequent malfunction 

A function, “prevent machine breakdown”, is deployed into functions such as “perform 

preventive maintenance”, “provide machine reliability”, and “train operator to prevent 

breakdown” as shown in the left part of Figure 4. This means that preventing machine 

faults requires investigating not only the machine itself, but also the factors of the 

operators, namely customers. These functions are critical, because the most important 

design parameter was found to be “malfunction frequency”. To improve from this aspect, 

the company has already identified several “hot spots” in the process of the customers 

and several measures for them in a different project. 



   

 

   

   

 

   

   

 

   

    T. Sakao, H. Birkhofer, V. Panshef, and E. Dörsam    
 

    

 

 

   

   

 

   

   

 

   

       
 

Figure 4 A screen dump of the models in Service Explorer (portion of a model) 

 

Note: The lower part of the model is not shown due to the confidentiality. 

This empirical study ended with Step 5, since Step 6 is relatively common in industry. 

The entire study took approximately 5 person-months to complete, excluding the hours of 

the respondents to the questionnaire outside the company. 

3.4 Findings 

3.4.1  Effectiveness and efficiency 

The empirical study revealed that the methods support the offering development team at 

the company to generate offerings effectively. Especially, the RSPs that the team focused 

on are demanded exactly from its customers. As such, all the identified solutions are 

effective in influencing the customers’ demands. In addition, RSP refers to the receiver’s 

own measurable state change, not merely to its need or want in general. Namely, RSP 

points specifically to what receivers attempt to optimize. Thus, it is objectively certain 

that measures affecting important RSPs are appreciated by customers. Namely, the 
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models work as a simulator of customer satisfaction. 

The model allowed the team to seek measures from both physical products including 

software and service activities for realizing value for the target receiver. As explained in 

Section 3.3, the first option (by a physical product) and the second (by service activity) 

were generated from the same part of described functions (see the right part of Figure 4). 

This is impossible without the object model with this property. It should be again 

emphasized that what was intended to be delivered is value, not only quality, for instance, 

as shown by the RSP “immediate availability of machine”. 

Sharing and focusing the on identified focuses within the team could eliminate the 

efforts to explore other areas that are not customers’ hot spots. Namely, they could reach 

effective measures with fewer efforts. Thus, the efficiency was also proven. Consider, for 

instance, the difference between the importance of the top three RSPs and that of the last 

three is about 1.3, which cannot be regarded as negligible on the scale 1 to 7. 

3.4.2  Success factors 

Two success factors are raised here. First, the characteristics of the addressed services, i.e. 

services with investment machines connected to manufacturers, worked positively. The 

main difference between this type of offering and traditional sales of physical products, 

the opportunity to control the products on a remote basis, was manageable by the 

working steps adjusted to offerings of services and products based on those for products. 

The second success factor concerns an organizational issue. This company already had 

implemented a process for working as a cross-functional team at an early stage for 

developing new products. Having opportunities that people from different divisions (e.g. 

product development, R&D, marketing, maintenance, customer support) in a company 

was a key condition for this method to work, something which made Steps 4 and 5 

especially smooth. However, other companies without such opportunities at present are 

expected to face more difficulty to do so. 

3.4.3 Identified difficulties 

A big difficulty revealed in this empirical study was the preparation of the needed 

ontology in a consistent manner. The design parameters were especially found difficult to 

consistently prepare. Needless to say, different terms for the same meaning are not 

allowed to be used in the model. In addition, a hierarchy of design parameters must be 

kept, because a part of a hierarchy sometimes shows up in a different hierarchy. For 

instance, design parameters related to inspection are used to describe repair, as inspection 

is usually a part of repair. It should be noted that 173 design parameters were used in this 

industrial case.  

4. Discussion 

The study has shown that the methods assist designers to work in a structured and 

efficient way by providing the designer with the required concepts that are to be 

considered when developing new services. It proved that the proposed working steps can 

work effectively to highlight the critical design parameters to develop new service 

concepts. The method has also presented new solutions that target the detected critical 

design parameters. The rest of this section discusses the results more concretely, and also 

attempts to answer the research questions raised in Section 2.2.2. 
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The proposed working steps proved to be effective and efficient for developing a set 

of physical products and service activities, as explained in Section 3.4. It was also 

verified that the model represents the ways of both physical products and service 

activities to realize value in the same manner. It should be noted that the model provides 

a higher probability for the team to discover more options by having descriptions of 

functions, which are intermediate between RSPs and products/service activities, than 

without having such information (e.g. describing entities directly). In addition, it should 

be emphasized that this study is a new piece of evidence that a marketing-oriented 

method and a design method can work in a synergetic way for service design ((Ulwick, 

2002) and (Shimomura and Sakao, 2007) adopted in this case). 

Service Explorer as a computerized tool proved to be effective on the following two 

points. First, its ability to manage information on the offerings was useful. Actually, it not 

only stored the model appropriately, but also managed the relations among the elements 

in the model. Thus, users could find the concerned information with ease based on the 

information management by Service Explorer. Second, the power of computing helped 

considerably, especially upon carrying out the evaluation by automating the calculation 

procedures.  

It was pointed out in Section 3.4 that the model was fairly large, and that special 

efforts were needed to prepare the ontology. However, most of the parts can be reused for 

a similar purpose, and substantial time could be saved in the future. For instance, few 

editing models will be necessary when new services are developed for a different market 

or in a different time. Thus, the actual time for various occasions could be reduced 

substantially, once the results of the work steps are available. As an answer to RQ1, it is 

argued that the adopted methods are effectively applicable to an actual problem with 

ordinary scale in industry. 

To answer RQ2, five person-months were input for Steps 1 to 5 to obtain the 

explained outcome. It should be emphasized that the method for prioritizing opportunities 

helped to decrease the time substantially. On the other hand, not much insight has been 

obtained to answer RQ3. What has been revealed is that the methods are well applicable 

to services with investment machines. The type of machines implies the criticality to 

customers. However, more through study will be needed to fully answer this question. 

The model and the methods take advantage of a widespread engineering discipline: 

the model is built up based on such engineering concepts as functions and entities. It 

introduces new concepts, service activities and value/costs, out of necessity. The method 

is also based on “extended QFD”. Since QFD is a familiar method in the engineering 

field, the developed method is expected to receive high acceptance from potential users in 

the manufacturing industries. One answer to RQ4 is that the methods fit well with work 

processes similar to those of QFD. 

5. Conclusion and Future Research Implications 

In conclusion, this article has demonstrated the capability of the service design method 

based on Service/Product Engineering to support development of offerings with a set of 

products and services in an actual problem. The method was validated through 

application to services in the manufacturing industry. Designers can use the method to 

their advantage, so that both service activities and physical products effective for 

customer value are generated from a large design space, but with focus only on relatively 
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important elements. 

 

Future work includes the development of a precise method for quantitative 

comparison among the measures to provide the value. This means comparison in terms of 

the increase in value additionally obtained by a receiver over the needed cost by a 

provider. To do so, for the numerator Conjoint Analysis (Green and Srinivasan, 1978) 

can be borrowed, as previously introduced in Section 3.2.3. For the denominator, it is 

needed to calculate costs for implementing a function by the use of Functional Cost 

Analysis (Pugh, 1990), which addresses the costs caused by physical parts, as well as 

Activity-based Costing (Cokins, 2001) for incorporating the costs of employees’ 

processes. This contributes to select the best measure among some candidates. Other 

future work includes validation through service customization (e.g. (Dausch and Hsu, 

2006)). Furthermore, Service Explorer can be improved by taking advantage of the power 

of computation. One example is support through several types of reasoning. With this 

background in mind, there has already been an attempt to implement a reasoning engine 

for abduction (Takeda et al., 2003). 
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