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Abstract 

This paper provides a state-of-the-art analysis of service engineering (SE) approaches for knowledge-

intense person-oriented (KIPO) services, focussing on IT-enabled provision of such services. Key 

attributes are derived that distinguish KIPOs from other services. These attributes are integrated in a 

framework with regard to their applicability on KIPOs development and used for a systematic 

literature review. KIPOs are of high economic relevance, yet they are laggards in terms of realization 

of IT potentials. As the most value-creating activities in service provision are bound to persons or 

personal knowledge, KIPOs design is complicated. The analysis reveals several gaps in SE research. 

In particular, identified shortcomings of existent approaches are an insufficient level of detail, i.e. no 

concrete actions or methods for deployment are described, a lack of practical corroboration as well as 

insufficient IT support. Further, current approaches are not sufficiently equipped to handle the 

interplay between people-bound activities and technical components. This paper contributes to IS 

research by clearly identifying these gaps in SE methods. It further provides researchers with ideas for 

future research activities and guides practitioners in selecting methods that serve as candidates to be 

integrated into KIPOs development in order to leverage IT potentials more systematically and 

efficiently. 

Keywords: service science, service engineering, knowledge-intense services, person-oriented services, 

literature review. 

 



1 Introduction 

Services dominate western economies, accounting for about 70% of employment and gross value 

added. Moreover, services are the only part of western economies to have expanded in terms of 

employment in recent years, as manufacturing, mining and agriculture continue to contract (Maglio 

and Spohrer 2008). Due to increased competition in many service markets, differentiation through 

innovative service offerings is developing into a key unique selling point (Maglio and Spohrer 2008). 

Much of service innovation today is about the adoption and effective implementation of IT (Zysman 

2006). The potentials of the IT-usage in business are well-known. Amongst others, IT allows 

standardization and support of processes, automation or integration (Davenport 1993). The use of IT 

also bears vast potential for services. On the one hand, IT enables new forms of cooperation and 

communication in service systems (Rai and Sambamurthy 2006), on the other hand it enables 

automation, standardization and new concepts for customer integration (Fitzsimmons and 

Fitzsimmons 2005). In other words, automation by IT is a result of increased industrialization of the 

established service economy (Fitzsimmons and Fitzsimmons 2005). Furthermore, entire services today 

are increasingly delivered using IT (Rust and Kannan 2002).  

The innovative application of IT varies among service industries though (Sheehan 2006). Knowledge-

intense person-oriented services (KIPO) in particular, predominately existent in health care or 

education, are still lagging behind on intelligent use of IT. Typical KIPOs are for instance nutritional 

or health counseling. They are highly individualized, knowledge-demanding and generally delivered 

face-to-face. Enabling IT potentials for such services raises problems existing design methods do not 

address (Patrício et al. 2008). This is partly due to the fact that KIPOs face certain specific specialties, 

e.g. regulatory issues or retentions upheld by service providers and consumers, which leads to the 

prevalent notion that KIPOs are not suitable for systematic service engineering (Menschner et al. 

2010). In the case of health counseling, e.g., such specialties include that customers are sick and 

reluctant, relinquish privacy or are at risk (Berry and Bendapudi 2007). Yet, several new technologies 

have been developed and introduced, which might lead to IT-enabled service innovations also in these 

sectors (Menschner et al. 2011). Despite this fact, only little of these innovations have been put into 

practice (Cho et al. 2008; Essén 2009).  

Essential to the successful design of services is that they are underlined by a reasonable service 

process and design. Beginning in the 1990s, the research discipline of service engineering (SE) 

emerged especially in Germany (Ganz 2006). It traces back to concepts of new service development 

and service design, which evolved in the Anglo-American region in the 1980s. Those concepts mainly 

relate to the research field of services marketing (Bullinger et al. 2003; Zeithaml and Bitner 2003). SE, 

in contrast, focuses on adopting concepts which are successfully implemented in product and software 

engineering to the field of services. It is defined as the systematic design and development of services 

by deploying engineering methods and practices, and by using tools of the engineering design field 

(Bullinger et al. 2003). Although in the beginning most of the contributions to service engineering 

came from engineering research (Fähnrich and Meiren 2007), there is an increase of contributions 

from IS-related research (Rai and Sambamurthy 2006; Spohrer et al. 2007; Buhl et al. 2008). This is 

due to the fact that the rise of new information and communication technologies changes services in 

two ways: first, the use of IT can make a contribution by adding faster and more structured 

development processes (Leimeister et al. 2009; Rubleske and Kaarst-Brown 2009), secondly new 

services arise from using these technologies. So far, most of recent service engineering literature deals 

with development of IT services, e-services, or product-service bundles (Böhmann and Krcmar 2005; 

Knebel et al. 2007; Becker et al. 2008; Orman 2008). A variety of models for SE have been developed, 

although a common critique is that most of them still lack appropriate method and tool support that 

would allow a better penetration of concepts in practice (Zhou and Tan 2008). Hence, SE is still an 

emerging discipline (Bullinger et al. 2003; Chesbrough and Spohrer 2006).  



Regarding KIPOs, the increase in technologies over the last few years additionally offers enormous 

potential for improving services and creating new services. If the same increase in productivity, 

quality and growth wants to be achieved with KIPOs as has been experienced during the industrial 

revolution around manufacturing products, intelligent IT support and structured development methods 

and routines become crucial enablers for industrializing KIPOs. The vision is thus that KIPOs will be 

IT-enabled, which incorporates automation of certain routine and manual functions, but also IT 

complementing the effective use of human insight, intelligence and knowledge (Zysman 2006). 

The objective of this paper is to assess and evaluate existing service engineering and design methods 

with regard to their applicability for the development of KIPOs. The paper is structured as follows: 

first, we derive a set of key attributes that distinguish KIPOs from other services and identify 

challenges for SE. These attributes are then integrated in a framework for analyzing SE literature. This 

analysis is discussed and future research opportunities are outlined. 

2 What makes KIPO services different? 

2.1 Definition of services 

The concept of service has been defined in different business fields with varying definitions. Service 

definitions in literature can be classified by three types of definitions: negative definitions, 

enumerative definitions and constitutive definitions (Zeithaml and Bitner 2003). The negative 

definitions position services by dissociation from real assets or goods, while enumerative definitions 

use listings of examples for a specification of services. Both classes of definitions are rather unsuitable 

for research (Buhl et al. 2008). The third category, constitutive definitions, formulates fundamental 

characteristics of services.  

In information systems (IS), the term service can be regarded from two perspectives: from a business 

view and a technical view (Buhl et al. 2008). Services in a business sense are characterized by 

intangibility, immateriality, simultaneity of production and consumption (uno-actu-principle), as well 

as the integration of the consumer as external factor in the process of creation. Service from a 

technical perspective is a software realized artifact that offers some functionality. Similar findings can 

be found in (Chesbrough and Spohrer 2006; Rai and Sambamurthy 2006). For the case of the 

business-oriented services, information science can make contributions by supporting service 

provision by intelligent usage of information and communication technology. The focus of this paper 

is the IT-based realization and provision of services from a business view. Other works introduce the 

concept of service systems (Spohrer et al. 2007). Service systems are value-creation networks 

composed of people, technology, and organizations (Maglio et al. 2006).  

2.2 Characteristics of KIPO services 

Knowledge-intense services are defined as follows: during production or process the generation or the 

use of novel knowledge accounts for a large proportion of the service (Hauknes 1999). These services 

are predominantly found in the industries communication, financials, research and consulting, health 

care, or education. Other authors use the expression ―information-intense‖ with a quite similar 

definition: information actions amount for the largest proportion of value created by the service system 

(Apte and Mason 1995). Examples are vocational education, consulting, or emergency and surgical 

healthcare (Glushko 2009). KIPOs are additionally characterized by a high degree of customer 

interaction and are bound to persons or personal knowledge (Menschner et al. 2010). To define 

KIPOs, we adopt the concept of service systems. These systems combine and integrate different 

service design contexts (Maglio et al. 2006; Spohrer et al. 2007). Based on those works, Glushko 

(2009) introduces seven contexts for service design (―person-to-person‖, ―technology enhanced 

person-to-person‖, ―self-service‖, ―multi-channel‖, ―services on multiple devices or platforms‖, 



―backstage intense or computational services‖ and ―location-based and context-aware services‖) which 

he applies on information-intensive services. Following this approach, we define KIPOs as follows: A 

KIPO is a knowledge-intense service system, which incorporates one or more person-to-person-

encounters as fundamental and integral part of the service.  

We argue that certain distinct characteristics of KIPOs mandate a customized service engineering 

approach. These are: individual history of customers, emotional tie, high degree of implicit knowledge 

and people-boundness (Menschner et al. 2010). 

Every customer has an individual history: A fundamental key attribute is the high degree of 

individualization in KIPOs, caused by the huge amount of information necessary for service provision. 

Every customer has his or her individual biography, medical background, lifestyle etc. As KIPOs need 

to be designed to fulfil the specific needs of each customer, this results in a challenge for service 

providers. Every time they are facing a customer, they have to adapt themselves to the individual 

situation of the person in front. If the customer is not willing or capable to interact with the service 

provider, no service production will be possible. Due to this, the practical and emotional knowledge 

(empathy) of the service provider is essential to get access to the customer and to understand his 

needs. For example, knowing medical and personal history helps a nutrition counsellor to get a better 

understanding of the life situation of a patient and is indispensable for prescribing adequate treatments. 

This interaction and detailed knowledge of the patients’ situation is also prevailing responsible for the 

service quality perceived by the patient. This poses an enormous challenge to the development of 

KIPOs, as establishing an adequate information basis is very time-consuming and additionally relies 

on information directly communicated by the customer. Recent works try to overcome this deficit by 

establishing electronic data capture by customers or patients themselves (Knebel et al. 2007; 

Menschner et al. 2011), yet this is not possible for all kinds of information. With regard to KIPOs, we 

conclude that a specific information basis for each customer is a fundamental key characteristic, which 

has to be considered during the development of such services. 

Emotional tie and stress: A direct consequence from the need of acquaintance is that delivering 

KIPOs can be emotionally daunting. The service provider needs to fully understand a person’s history, 

life-style and emotional being, in order to be able to provide the service accordingly. This can be 

stressful as, e.g. in home care or life counselling, customers are sometimes incurably sick, have 

encountered strokes of fate, or sometimes just possess a difficult personality (Berry and Bendapudi 

2007). Yet building up an emotional relationship is often inevitable for service provision. For SE, this 

encompasses certain challenges with regards to resource or personnel allocation. On the one hand, 

service providers need to be emotionally stable, on the other hand, once an emotional tie is established 

between an employee and a customer, the customer cannot easily be served by another employee. 

Thus, flexibility issues arise that have to be coped with. A SE method hence needs to be able to handle 

such individual person-oriented settings. 

High degree of implicit knowledge: KIPOs rely on a high degree of implicit knowledge that is 

accumulated and used during service provision. As an example, the working staff within the home 

care sector needs to evaluate and react on the patients’ needs and health status. There are different 

forms of implicit knowledge. It can derive from personal experiences with a certain customer, 

including emotional insights, a customer’s individual history or impressions obtained during 

interactions. Other forms are experiences on how to read or interpret certain persons, how to interact 

with them or talk to them (Menschner et al. 2010). Usually there is no documentation of this 

knowledge, yet it is essential for efficient and effective service provision. Further, documentation of 

implicit knowledge faces some limitations. On the one hand, it is very time-consuming and therefore 

often economically unreasonable. On the other hand, implicit knowledge is sometimes tacit, e.g. of 

emotional type or a sort of personal experience, which is difficult to document and thus challenging to 

transfer from one person to another. This complicates standardization and automation of such services. 

A further consequence of insufficient documentation is that it is hard to implement quality 

management and assurance measures. 



Service delivery is people-bound: KIPOs are performed at people and the dominant factor for 

perceived service quality is the person providing the service. Thus, it can be concluded that KIPOs 

contain at least some partial processes that must remain as they are: person-to-person encounters that 

can hardly be standardized or automated. Therefore, a service engineering method needs to be able to 

identify such ―must-have‖ personal encounters. It further has to be able to cope with two different 

settings: such that must remain personally delivered and such that can be standardized and automated. 

Thus, it needs to develop criteria on how to distinguish between those two. 

Although automation is difficult, IT can be used to either assist the person in charge of service 

provision, or to enhance the interactions between customer and provider (Fitzsimmons and 

Fitzsimmons 2005). A service engineering method has to consider to which extent technology should 

be used and for which process steps. Yet, the use of IT generates even more challenges. As (Glushko 

and Tabas 2009) point out, different interaction channels have an impact on customer perception and 

service quality. Service engineering methods have to cope with the fact that services are 

complemented or replaced by automated services. Also, the extent of customer integration into the 

service provisioning processes has to be examined. Only then, the optimal trade-off between customer 

integration and IT usage can be determined which is the key to an increase in perceived service 

quality.  

3 Analyzed Aspects 

Based on the key characteristics elaborated above and their impact on service engineering, we have 

developed an analysis framework. We have derived challenges and translated them into applicable 

questions. This framework has been used to review existing literature on their suitability for KIPO SE. 

As SE involves the systematic development of services using models, methods and tools, it is 

important to define these terms. According to Brinkkemper (1996), a method is an approach that 

describes the conduction of an entire development process or project. It provides a detailed 

prescription of how to perform a collection of activities. A technique can be defined as a part of a 

method that gives concrete and tangible instructions for how to conduct the work of an activity. 

Brinkkemper (1996) defines a technique as ―a procedure, possibly with a prescribed notation, to 

perform a development activity.‖ Thus, a method provides a systematic approach of how to use 

different techniques. A tool is an automatic way to support a part of the development process.  

Thus, in order to be a SE method, an analyzed approach needs to cover the entire development process 

and the steps have to be described in detail. Based on this, the following aspects require further 

analysis: 

 Life-cycle coverage: Are all phases of the engineering process included in the method or just 

selected phases such as analysis or idea generation? 

 Granularity of approach: Are there defined techniques and guidance for the engineering of 

services? Are the steps described in detail?  

As the focus of this paper is IT-enabled KIPOs, requirements also derive from the integration of 

certain design elements, the application of IT, and integration of customers into service provision, 

which is also partially enabled through IT. Yet, a closer analysis shows that KIPO service settings 

contain processes that should be continued to be delivered personally, as they are the most value 

creating activities (Essén 2009). Furthermore, IT can make a contribution by supporting these 

processes with IT systems, e.g. by providing information or templates that make the provision more 

efficient. Additionally, there are typical service candidates for automation, e.g. services that contain 

sub-processes or activities that are partly standardized for several clients or do add value. These could 

be automated and delivered by IT systems to enable scalability. Therefore, the following aspects are in 

need of consideration: 

 Does the approach consider the information and knowledge intensity of the studied KIPOs? 

 Does the approach support the development and design of person-oriented service processes? 



 Does the approach support the integration of IT, resp. modeling of IT and software components? 

 Does the approach provide decision support on automation and customer integration? Does the 

approach allow the identification of must-have person-to-person encounters and potentials for 

automation through IT? 

 Does the approach support the interaction of technical components and people-bound process 

steps? 

Additionally, integration of new technology leads to completely new and unknown services. As the 

development of such innovations is computing within a user’s changing environment, it is important to 

determine user needs at a very early stage of development (Iachello et al. 2006). User needs are to be 

reflected in more specific requirements which in case of fulfillment satisfy the user’s needs. Recent 

studies underline the potential of involving users, specifically in the process of mobile service 

innovation (van de Kar and den Hengst 2009). Involving users as innovators can result in more 

innovative services that have greater user value (Magnusson 2003). Additionally, as user requirements 

are often ―sticky‖ information, significant costs are involved in eliciting these requirements in non-

participatory design settings (Oliveira and von Hippel 2009). Hence, participatory design and 

prototyping approaches have proven to be valuable to the development of mobile or ubiquitous 

computing services (Resatsch et al. 2008) and are also paramount for high acceptance of IT-enabled 

KIPOs. This leads to the last aspect: 

 Participatory development: Is customer integration provided for the entire engineering process of 

services? Are there concepts, findings or methods for systematic customer integration in the 

approach? 

The following sections present the choice of the examined body of literature as well as the results 

these sources revealed in terms of the analyzed aspects.  

4 Analyzed Literature 

As mentioned above, we were mainly interested in identifying articles that contribute to the body of 

knowledge of SE, i.e. articles providing methods or approaches that guide the systematic development 

of services. We started with a systematic literature review which was performed on the online 

databases EBSCOhost, ACM and AISLIB. Thus, we cover a broad range of high-quality, peer-

reviewed publications. The search comprised the key words ―service engineering‖, ―service design‖, 

―(new) service development‖, ―service innovation‖ and their corresponding abbreviations. This was 

due to the fact that especially the term ―service engineering‖ is rather uncommon in international 

literature, and a sole usage of this term would exclude relevant works. The search has been limited to 

the fields ―title‖, ―keywords‖ and ―abstract‖. The review time period was from 2000 to 2010. For the 

time prior, we meta-reviewed several literature reviews and included suitable approaches (Johne and 

Storey 1998; Fähnrich and Meiren 2007; Zhou and Tan 2008). The initial search returned over 700 

articles. Accounting for duplicate results and after a preliminary scan of the article abstracts, the 

number of articles to be included was substantially reduced. Reasons for excluding articles were, 

among others, a different understanding of the term service, e.g. a solely technical view (e.g. web-

services, SOA), as well as articles that did not focus on engineering aspects, i.e. they did not provide 

prescriptions, guiding or processes for systematic development of services. Moreover, several cross-

referenced articles and books not found in those databases were included. This set of existing literature 

was further extended by a comprehensive review of relevant academic conferences (e.g. ECIS, ICIS, 

RESER) that we expected would have published articles on service engineering. For the conferences 

we applied the same selection processes. Finally, 26 relevant journal and conference articles, as well 

as books and book chapters, were included in the review.  

For our analysis, we decided not to include some conventional approaches as service blueprint, 

Quality Function Deployment (QFD), Failure Mode and Effects Analysis (FMEA) etc. Reasons are: 

(1) several reviewed articles build open these methods, (2) they have already have heavily been 



reviewed (e.g. (Zhou and Tan 2008) ), (3) their limitations for developing IT-enabled services are 

known (Patrício et al. 2008). 

5 Results: Comparison of existing SE approaches 

In this section a detailed overview of the analyzed aspects is outlined. In order to assess the 

approaches, the construction of a table deemed appropriate. Therefore, all approaches are assigned to a 

respective row. All seven analyzed aspects have dedicated columns. Thus, each approach is assessed 

by following the aspects from left to right in the table’s rows. For the aspects life-cycle coverage and 

granularity of the approach, trivalent scales (0, +, ++) are used with the following semantics: 0 stands 

for no life-cycle perspective at all, while + marks approaches which integrate a life-cycle perspective, 

but do not cover it in a comprehensive manner. Finally, ++ represents approaches which cover the 

whole life-cycle. Therefore, we define Bullinger and Schreiner (2006) as our reference life-cycle 

model that dictates the completeness criterion, as their model is a reference model based on other 

approaches. Considering the granularity of the approach, 0 is used for approaches that only present 

very light-weight approaches and are limited to the presentation of meta-levels and major process 

steps. + represents approaches who clearly describe their main process steps, but in contrast to ++ do 

not elaborate on actionable advice regarding the according process steps. For all other analyzed 

aspects, the heterogeneity and unpredictability of potential assessments suggested a mere textual 

evaluation which allows an adequately flexible reflection. 

The analysis of the 26 SE approaches as reflected in Table 1 was conducted independently by two 

coders. The second coder restricted the analysis to a random control sample. The results of the coding 

process of the control sample were consistent with the results of the original coder. In the following, 

we describe our observations that resulted from the analysis of the approaches.  

The analyzed articles can be allocated to different groups. The first group comprises approaches that 

can generally be classified as frameworks and process models. Identified shortcomings of these 

approaches are an insufficient level of detail, i.e. no concrete actions or methods to be deployed are 

described, a lack of practical corroboration as well as insufficient IT support (Patrício et al. 2008). The 

second group encompasses approaches that focus mainly on sub-categories of service engineering, e.g. 

user experience or service quality. Only a few articles present comprehensive approaches. Some works 

compare different approaches on a specific service and contribute to service engineering theory, yet 

they do not present novel methods or guidance. Additionally, we identified a range of works that 

analyze the impact and challenges that arise through technology infusion into the service encounter. 

Yet, these approaches, e.g. (Simons and Bouwman 2005), focus mainly on multi-channel service 

delivery and mainly focus on the service encounter, neglecting back-office processes. 

 

 
Life-cycle 

Coverage 

Granularity 

of approach 

Information- 

or knowledge-

based 

perspective 

Design of 

personal 

encounter 

Design of 

technical 

components 

Identification 

of personal 

encounters 

and IT 

potentials 

Integration 

of technical 

and personal 

components 

Participatory 

Development 
Comments 

(Alam and Perry 2002) ++ 0 no no no no no 

yes, customer 

feedback for all 

stages identified 

proposal of 2 new NSD processes 

(Bitner et al. 2008) + ++ no yes no no no 
partially, focus 

on employees 
extension of service blueprint 

(Booz et al. 1982) ++ + no yes no no no yes  

(Bullinger and Schreiner 

2006) 
++ 0 no no no no no partially reference model 

(Chai et al. 2005) 0 ++ no 

no, focuses 

on problem 

elimination 

no no 

partially, as 

this can be 

modelled via 

the function 

diagram 

no uses principles for problem solving 

(Chuang 2007) + ++ no yes no no no yes 
based on service blueprint and 

FMEA 

(Edvardsson and Olsson 

1996) 
++ + no yes no no no 

yes, customer 

focus 
 

(Fließ and Kleinaltenkamp 

2004) 
0 ++ no yes no no no no extends service blueprint 

(Froehle and Roth 2007) yes 0 
partially - 

intellectual 
no no no no 

not explicitly, 

covered by 

combines resource and process 

based approaches 



resources are 

included 

several identified 

constructs 

(Goldstein et al. 2002) 0 + no yes no no no no focus on service concept 

(Jing-Hua et al. 2009) ++ + no 

yes, but 

focus on 

quality 

no no no yes based on Gap-Model and QFD 

(Kindström and 

Kowalkowski 2009) 
+ 0 no no no no no 

only stating that 

customer input is 

essential 

focus on managerial implications 

(Kingman-Brundage and 

Shostack 1991) 
++ + no yes no no no yes focus on developer teams 

(Matthing et al. 2004) 0 + no no no no no 

yes, focus of the 

study is to 

highlight the 

importance of 

customer 

integration 

focus on idea generation 

(Meiren and Burger 2008) ++ + no yes no no no Only in testing focus on testing services 

(Meyer et al. 2008) ++ 0 no no partially no yes yes 
integrate software and service 

engineering 

(Opitz 2008) ++ + no no partially no yes yes  

(Patrício et al. 2008) + ++ no yes yes no Yes partially 
focus on multi-channel encounters, 

based on service blueprint 

(Qi and Chuan Tan 2009) ++ 0 partially no partially no no no 
incorporating a knowledge 

dimension 

(Ramaswamy 1996) ++ + no yes no no no yes includes service management 

(Scheuing and Johnson 

1989) 
++ + no no no 

possibly in 

specific test 

phases 
 

no very detailed phases 

(Simons and Bouwman 

2005) 
+ + no yes yes no yes yes 

addressing multi-channel, compares 

several approaches to QFD 

(Smith et al. 2007) ++ ++ no yes no no no Employees only 

based on QFD, Service Blueprint 

and Stage Gate Model, rather testing 

methods than providing new 

methods 

(Stevens and Dimitriadis 

2005) 
++ + no yes no no partially yes incorporates learning process 

(Torsi et al. 2009) 0 0 no yes yes no yes yes only preliminary work 

(Yang and Hsiao 2009) ++ + no no no no partially yes based on TRIZ 

Table 1. Comparison of the analyzed approaches 

6 Discussion 

The importance of SE for successful development of services is being increasingly recognized. The 

number of publications that deal with the issue of SE has increased in recent years, but to the best of 

the authors’ knowledge, a comprehensive analysis of the coverage and specific characteristics has not 

been conducted yet, particularly, the evaluation of the approaches’ fit regarding requirements resulting 

from the specifics of designing IT-enabled KIPOs. Their design incorporates both, the design of 

people-bound activities and IT components as well as their interrelation. With regard to KIPOs, no 

methods could be found that are capable of treating such complex services as a whole. That is a lack in 

current literature, as none of the analyzed methods provides engineering tools that can serve as a 

bridge between automation and social aspects. Systematic approaches to develop KIPOs that cover all 

aspects and characteristics could not be found.  

In this paper, we developed a framework and applied it to a significant sample of SE approaches, in 

order to describe and differentiate these approaches in more detail. One benefit of our framework is 

that it supports selection of different approaches for organisations trying to leverage IT potentials for 

KIPOs. A second benefit is that our results are suitable to provide starting-points on how to address 

identified gaps and shortcomings. For example, a variety of approaches for SE have been proposed 

that provide no actionable details. Most of them also lack appropriate method and tool support that 

would allow a better penetration of concepts in practice. To fulfil this, these methods need to be 

specified and elaborated in more detail. Other methods are already mature, yet they only cover distinct 

aspects of engineering KIPOs. Thus, we conjecture that currently there is a lack of methods that meet 

the requirement of a comprehensive SE approach for developing IT-enabled KIPOs, which was the 

starting point of our research. A comprehensive method should further provide guidelines on how to 

identify those process steps that need to remain personally delivered, and other process steps that can 

subsequently be supported or even automated by IT. There is currently no method or approach that 

systematically addresses this issue. 



To overcome the lack of methods to systematically develop economically reasonable and user-friendly 

IT-enabled KIPO services and processes, we provide suggestions of how our results can inform the 

design of an improved SE method. Analyzing the deficits of the analyzed approaches, the concepts of 

method engineering (Brinkkemper 1996) could be used to outline how a consolidated method may 

look like. Concepts of method engineering are amongst others method integration or best of breed 

approaches to combine different fragments or steps of existing methods. Some of the analyzed 

approaches already follow this approach, e.g. by combination of service blueprint with FMEA 

(Chuang 2007), or by integrating QFD with Gap-Analysis (Jing-Hua et al. 2009). Other works 

successfully extend existing approaches by integrating other views and techniques, e.g. by extending 

service blueprinting (Patrício et al. 2008) or the TRIZ method (Chai et al. 2005). Those articles present 

good starting points for further considerations of method integrations. Further, several commonalities 

of analyzed methods could be identified. Despite most approaches are following a different life-cycle, 

complementary aspects, e.g. common starting points or similar phases, can be identified. Some works 

try to integrate and consolidate these differing life-cycles, yet those works still lack appropriate 

method support. Future research could try to assess existing methods on their suitability for certain 

life-cycle phases and provide a matching. This could serve as a basis for selecting the appropriate 

methods within each phase. A challenge thereby lies, however, in formulating and detailing the 

interrelation and interfaces of the existing methods.  

One of the main challenges in engineering IT-enabled KIPOs is in the duality of people-bound 

activities and IT components, as engineering approaches so far could not be successfully applied to 

individual and personal services. First starting points on how this conflict could be addressed can be 

derived from works trying to design multi-channel service encounters (Simons and Bouwman 2005; 

Patrício et al. 2008). These works could potentially be extended to analyze the whole service process, 

as in their current states they are only addressing the service encounter. Other interesting starting 

points for dissolving this duality are the approaches of (Chai et al. 2005), who apply the TRIZ method 

to overcome conflicting design issues. Yet, they do not explicitly address technology infusion. 

For integrating an information and knowledge dimension, only the approaches of (Froehle and Roth 

2007) and (Qi and Chuan Tan 2009) present starting points. Customer integration is provided by most 

of the approaches. This supports the fact that customer integration has been recognized as being 

essential to successfully develop services, although hardly any work could be found that analyzes the 

degree of customer involvement in service provision. 

Once a first idea of a service concept is identified, it might also seem meaningful to integrate methods 

from other disciplines into the field of service engineering. Especially, as increasing parts of KIPOs 

will be delivered using electronic means, the integration of methods from software engineering or, 

especially when mobile or ubiquitous elements are considered, from participatory design approaches 

such as prototyping will be inevitable to ensure customer acceptance. Future research needs to 

demonstrate how a comprehensive method that suits the needs of KIPOs can be developed and show 

the utility and applicability of such a method in practice. 

7 Limitations and conclusion 

As any literature review, this paper faces limitations that are due to the literature selection process. By 

integrating relevant works from cross-references and earlier reviews related to SE or NSD, as well as 

by the choice of the key words, we tried to reduce the risk of missing out on relevant works. Also, 

other streams of research might be suitable to address some of the key issues identified for SE of IT-

enabled KIPOs. These include, e.g. software development and prototyping approaches targeted for 

developing pure IT-services. Hence, more detailed and thorough analyses are required. 

According to Webster and Watson (2002), a contribution of a literature review is to identify critical 

knowledge gaps in existing research and making a chart for future research. Thus, the results we 

presented in this paper are a first step towards filling the research gaps as have been proposed in recent 



research appraisals in the field of service science, calling for development of suitable methods. Our 

results support the presumptions that SE is still a young discipline, and further work has to be done on 

the elaboration and particularization of existing methods. As a lot of approaches are still too general 

and abstract to be widely employed and accepted in practice, practical corroboration could be ensured 

by making the approaches more accessible through case studies, design patterns or more detailed 

prescription of actions. To meet the challenges for the case of IT-enabled KIPOs, methods are needed 

that support those services as a whole. The main gap we identified is a lack of methods that are 

capable of handling the interaction between people-bound activities and automation by means of IT. 

We have further pointed out initial considerations for integrating and combining existing approaches 

by means of method engineering to develop a comprehensive SE method for KIPOs through future 

research.  
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