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Abstract - Although services science, management, and
engineering (SSME) is a new topic to both academics and
practitioners, there are still many literature available so far.
Since the subject is at the stage of development, a review of
the literature on SSME with the objective of knowing what
have been done will initiate further research and develop
potential opportunities. This paper reviews the literature on
SSME using a suitable classification to identify the gap
between ideality and practice and to suggest future research
directions. The 32 articles on SSME are classified into five
categories: SSME overview, services science, services
management, services engineering, and SSME education. A
comprehensive list of the referenced literature is presented.
We hope that the findings of this study will provide useful
insight into anatomy of SSME literature and be a good
source for anyone who is interested in SSME. The paper also
provides some future research and education suggestions.
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I. INTRODUCTION

There is no doubt that the service economy and
service employment is growing rapidly not only in
developed countries but also in some of the developing
countries, such as China and India. The term “service
sector” once was mainly related to unskilled, low-
payment, labor-intensive activities in industries such as
wholesale and retail trade, hotel, travel guidance, and
restaurants. But modern service industries are closely
associated with technology/knowledge-intensive service
jobs, which are performed by well educated, highly
skilled, and ideally paid employees and are characterized
by making advanced use of information and
communication technologies (ICT).

While academic study on services has a long history
which was started in the 1970s and has made a lot of
exciting research findings, it is mainly a subfield of
marketing in business schools [1]. Nevertheless, modern
ICT enabled service innovation patterns are differ
somewhat from those of in the manufacturing sector, the
later has a high level in-house research and development
(R&D) investment while the former relies less on it.
Comparatively, innovation in the service sector is
dependent on a synthesis of equipment, R&D, ICT, highly
skilled workers, business model, and the extent of
engaging customer in the service co-production processes
[2]. Maglio et al. [3] pointed out “service systems are
value-creation networks composed of people, technology,
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and organizations.” Based on [4], they gave the definition
framework of services that involved people, business,
products, technologies, artifacts, environment,
information, and codified knowledge. A service scientist
needs to know deeply the service stakeholders to find out
problems and opportunities. He needs also to design a
formal service system model and survey the system’s
dynamics. That is to say, to explore the value of service
systems, we need a synthesis of originally isolated
respective subjects or knowledge.

With the leading global corporations, such as IBM,
Hewlett Packard, Accenture, Oracle, and EDS, shift their
business strategies from product-orientation to service-
orientation, the existing college degrees are not compliant
with the demand of industries and economy. Universities
need to re-evaluate their degree programs in light of these
changes [5].

Just like its great effort to facilitate the formation of
computer science (CS) discipline in the 1940s, IBM
initiated another experiment of developing a new
academic field named Services Science, Management, and
Engineering (SSME) in 2004 [6]. SSME means that
services science is a way to create knowledge about
services, and services engineering is a way to use
knowledge to create service value, and services
management invests to improve the process of creating
and capturing service value [3]. “The goal of the SSME
discipline is to make productivity, quality, sustainability,
learning rates, and innovation rates more predictable
across the service sector [7].”

In the next sections, we discuss several streams of
literature dealing with SSME from the perspective of
management science (MS), and highlight the role that ICT
has played in improving services innovation. We use a
suitable classification to distribute the papers into five
categories and give a comprehensive list of the referenced
literature. Finally, we propose some interesting research
and education suggestions what the future directions may
be for MS scholars.

II. REVIEW METHODOLOGY

To meet the research objectives outlined in section 1, it
is necessary to practice a two-step process. The first step
is selecting the papers to be included in this review. The
second step involves identifying and classifying the
selected papers.

1438



Proceedings of the 2007 IEEE IEEM

To serve our review perspective, we select journals
from mainstream MS journals. To ensure that the
literature reviewed is as current as possible, the
proceedings of influential MS conferences are also
examined. We specifically exclude books and doctoral
dissertations from our selection process assuming that
most book/dissertation authors have produced articles
which summarized their research findings. Since SSME
has its genesis in 2004 by IBM, the selected publications
are considered from 2004 through 2006. To select the
papers included in this review, we examine each of the
publications and exclude those that are obviously not
focused on services science (SS) or SSME. Totally, we
review 32 articles and classify them into one of the five
categories in term of their subjects: (1) SSME overview
(general introduction about SSME), (2) services science
(creating knowledge), (3) services management
(improving value), (4) services engineering (using
knowledge), (5) SSME education (SSME curriculums and
students cultivation). We regarde this classification
framework is just revealed the nature of SSME. Although
this search is not exhaustive, it serves as a comprehensive
platform for understanding SSME research. During our
classification process, once more we find that, while some
authors are quite explicit in dealing with a particular
question, others are less clear. Identifying the research
objectives of these papers necessitates additional
judgment and interpretation. Our intent is to place each
paper in the single category to which it belonged. Again,
this requires us to make some judgments. But if a paper is
involved in more than one of our categories and ignoring
any category is improper, we place it in the related
categories repeatedly.

III. DISTRIBUTION OF ARTICLES BY SUBJECTS

The distribution of articles by subjects is shown in
table 1.

TABLE I
CLASSIFICATION OF THE REVIEWED LITERATURE

Classification Number of Percentage of Referenced

Criteria Articles Subjects Literature

SSME overview 8 25% %’3’5’8’9’14’26’2

Services science 1 3% [11]
[2,4,10,12,13,15,1

Services o 6,17,18,19,20,21,2

management 20 63% 3,24,25,29,30,31,3
2,34]

Services 2 6% [27,33]

engineering

SSME education 6 19% [1,3,5,8,9,14]

A majority of articles (20 out of 32 or 63% of the total)
are related to “services management”. It is not surprising
because service is a historical research theme in the
mature business discipline, including management,

marketing, operation, human resources, and has been
widely discussed by researchers. But we understand that
different factors are important at different stages in the
development of service economy. In the early stage,
service management questions were discussed only from
business perspective. But more business-technology
synthesis perspectives are expected to be conducted at the
current stage.

The second largest number of articles published is
associated with “SSME overview”. 25% (8 articles) fall
under this category with the ACM service science special
articles being the majority. This category is the lowest
level of the framework. The article distribution reflects the
fact that SSME is a relatively new research area. In the
preliminary stage of the development of it, researchers
have attempted to know about what SSME is, what is its
research scope and its implications to research future, etc..
Also, it is a time to develop a clear conception and
framework for SSME.

There are relatively fewer articles on “Services
education” (6 articles, 19% of the total). We understand
this situation caused by the same reason of the initial
development stage of SSME. Only a few universities are
paying intensively attention to SSME program education
and most of them are supported by IBM Corporation [6].

Because our literature review is from the perspective
of MS and the search scope is limited to the field, some
articles published in CS journals and conferences have not
been searched. So the articles dealing with “Services
engineering” mainly in the computer technology and
science area may be excluded in our review. We do not
find many articles on “Services engineering” (only 2
articles).

Finally, we find few articles on “Services science”,
which means creating new knowledge with technology-
business combined systematic methodologies. We
conclude all the reasons mentioned above. During the
infant stage of SSME, creating new knowledge is more
difficult than improving technology and process. The
former requires innovative composition of business
knowledge, technology knowledge, and social-
organizational knowledge. And that is just the prime
intention of SSME proposition [7]. Again, our search
scope described in the last section may distribute to the
situation given that research on “Services science” is
absolutely multidisciplinary and it is possible that related
articles are published in the journals on computer
technology and science field.

IV. IMPLICATIONS

SSME has attracted the attention of both practitioners
like IBM and academics such as UC Berkly, Arizona
State  University, Carnegie-Mellon, = Massachusetts
Institute of Technology, Oxford, Tsing Hua, North
Carolina State University, Georgia Tech, San Jose State
University and Stanford [7]. In particular, research
activities on SSME have increased significantly after 2005.
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We believe that SSME is becoming increasingly pervasive
to facilitate modern service economy growth rapidly. This
paper reviewed 32 articles on SSME published from 2004
through 2006 in mainstream MS publications. Although
this review does not claim to be exhaustive, it does
provide insight into SSME and its research.

In addition to the above implications, we would like to
offer the following suggestions for further directions on
SSME for MS scholars.

Based on services innovations are intensively
associated with ICT innovations and adoption and
diffusion of ICT, there is a rich context for MS
researchers on services design, services development,
services  marketing, services delivery, services
management, and services operation from behavioral,
economics, technical, and organizational perspectives.
Some classical research topics may be re-explored from
these new perspectives, and we believe that some
interesting even exciting conclusions may be found.
Finally, since that both service economy in
macroeconomic level and service innovation in
organizational level is strongly depended on well-
educated talent, we should take more efforts and actions
rightly to facilitate education innovation and curriculum
reformation on SSME.

Our future research should be conducted into a
extended one that includes detailed review for each of the
representative papers to highlight their contributions.
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