N

HAL

open science

Manufacturing Service Ecosystems
Stefan Wiesner, Ingo Westphal, Manuel Hirsch, Klaus-Dieter Thoben

» To cite this version:

Stefan Wiesner, Ingo Westphal, Manuel Hirsch, Klaus-Dieter Thoben. Manufacturing Service Ecosys-
tems. 19th Advances in Production Management Systems (APMS), Sep 2012, Rhodes, Greece. pp.305-
312, 10.1007/978-3-642-40361-3_39 . hal-01470634

HAL Id: hal-01470634
https://inria.hal.science/hal-01470634
Submitted on 17 Feb 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://inria.hal.science/hal-01470634
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Manufacturing Service Ecosystems

Towardsanew model to support service innovation
based on Extended Products
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Abstract. The trend for servitization is increasingly affagt manufacturing
enterprises. Products are bundled with associatedces to so called “Ex-
tended Products” (EP). However, the share of sesviecomes more and more
important. This requires on the one hand an ewwiutif the EP concept to-
wards greater interoperability of the physical pradand on the other hand ad-
ditional competencies in service innovation. Tradiél manufacturing enter-
prises are not able to handle the related chalebgethemselves. The paper
presents a more open and service-oriented “EPc@0ept and introduces the
Manufacturing Service Ecosystem as a model to stiggovice innovation by
facilitating collaboration.

Keywords: Servitization, Service Innovation, Extended PradiManufactur-
ing Service Ecosystem, MSEE Integrated Project

1 I ntroduction

A trend for servitization of products is affectintanufacturing enterprises. By look-
ing for benefits, the customers force the manufectto give increasing attention to
understand and solve their problems. The key sedeesor is the provision of addi-
tional value to the customer [1]. Thus, physicaldurcts are combined with associ-
ated services to so called “Extended Products” (EP)

Take for instance a traditional manufacturing SMjch has evolved from the
production of parts for machine tools, over theenffg of standard drilling machines,
towards customization of high precision machiniegtees. While in the past it has
been sufficient to provide standard maintenanceices like replacing expendables
and spare parts, the customers now expect permanaitability of the machines.
However, the complexity of the machining centresxatimes requires very difficult
maintenance tasks. Although the distance betwemmtnufacturer and the customer
can be many thousand kilometres, immediate techmissistance is expected to
minimize breakdown times. However, as a traditiomanufacturer the SME has
neither the competencies nor the resources to geowidividual maintenance ser-
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vices, which leads to high costs for preventive andective actions. The need is
clearly to support the SME to innovate some kindsofiart maintenance service” and
make their products interoperable accordingly (&ith sensors and remote control),
which could produce additional revenues and profit.

Innovation of such Extended Products, from ideaegation to realization and
commercialization, requires on the one hand a beattderstanding of the customer
requirements [3] and on the other hand additiommhetencies for the integrated
design and provision of the product and servicémisT the involvement of the cus-
tomers as partners (e.g. to identify maintenanesjeand collaborative arrange-
ments with other enterprises (e.g. local mainteaa®vice providers) become more
and more important [4]. Manufacturing enterprisesndt only have to support ser-
vice innovation and provide the required physieslources, organizational structures,
as well as IT tools. Furthermore, they have to emghe interoperability of their
products to existing and newly developed services.

2 State of theart for serviceinnovation
in the context of Extended Products

2.1 TheExtended Product concept and a step beyond to service innovation

The concept of an Extended Product (EP) descrilmesygplex combination of tangi-
ble and intangible assets as a “utility packagesatisfy the customers’ needs [2], [5].
In this concept, the core of the EP is the phygicatiuct and the services are aligned
in circles around it. However, the share of seiwicecomes more and more important
even for the manufacturers of physical productsdme cases they are making more
profit with the services than with the physical guots [6]. In addition, development
and production processes become more and more "o means that the manu-
facturers have to involve partners with specifiecnpetences and that they exchange
information with the “outside world” like customens even competitors. The concept
of open innovation [7] is one example that represéms trend. Therefore, the initial
concept of the EP has to be evolved in the diradiibinteroperability of the physical
product with different services to avoid unnecegsastrictions.

Traditional Extended Product concept “Extended Product concept 2.0”

(1) Universal Service,
adaptedto physical product
(2) Physical product, with

interface to Standard Services

Core Product
(physical)
Product Shell
(physical)

(3) Service aligned to the product
Service Layers

(4) Standard Service thatrequires
adaptation of product

Fig. 1. Towards a more open and service-oriented ExteRdeduct concept

According toFig. 1, one of the main extensions in comparison to titeai EP con-
cept is that in “EP 2.0” there are not just sersitieat are developed specifically for



the physical product (3). Rather, the EP can malkeaf services that already exist
independently from the particular physical prodittbwever, some of these services
need adaptations to work with the physical prodagt There are for example exist-
ing service centres that monitor data from senandstake defined actions in case of
alerts or if the received sensor data show critiedles. If the machining centre men-
tioned above should be monitored by such a seprigeider, it is necessary to estab-
lish the data connection and to define threshottlamresponding actions.

Another category of services that extend the inii& concept are available stan-
dard services that are applied without further satagns (4). However, it may be
necessary to prepare the physical product withrfates according to the correct
standards to make the service work (2). In the mné&udp centre example, such a stan-
dard service could be express spare part logitaisenable the exchange of compo-
nents and modules within 24 hours, 365 days per. Jleaapply the service, it could
be necessary to align the size and weight of macbimmponents to the standards of
the specialized logistics provider that offers skevice.

According to this widened view on the EP concemtré are different options for
service innovation. Usually, it is assumed thawviser innovation leads to new ser-
vices. E.g. Toivonen and Tuominen define serviceouation as “a new service or
such a renewal of an existing service which isiptdg practice and which provides
benefit to the organization that has developed8}’ However, in the context of EP
this does not cover all options of service innamatiAdditional possibilities are new
combinations of existing services with a certairygital product. Innovation also
includes new adaptations of universal serviced thephysical product to enable the
application of standard services. This leads tdagerchallenges for manufacturing
enterprises, if they are aiming at innovative EP:

* They need competencies in service developmeneif thant to develop new ser-
vices for their product or new products with retaservices.

« For new combinations of existing services with thbducts, they need to get to
know potential service candidates. This meansthegt have to “look beyond their
own backyard” into branches that are not yet rdlédetheir product.

* In both cases it could be necessary to have comgietein equipping the already
existing product with standard interfaces to sewicTherefore they need some
“service thinking” that they can obtain from coogigon with services providers.

2.2 Existing approachesto support serviceinnovation

In the past, approaches towards innovation in naotufing enterprises have been
focusing on the physical product, as their outcdms been rare in services [9].
Manufacturing and distribution as well as maintax@nmepairs and recycling (in case
such services are offered) were organized in limEderministic Supply Chains. A
new approach to support service innovation in mactufing enterprises will have to
overcome these rigid structures and address therbas identified in the previous
section. Two possible options to deal with thisiagiton are described below: A top-



level perspective on the reconfiguration of Supphains and the approach to apply a
Virtual organization Breeding Environment in thentext of service innovation.

Reconfiguration of the Supply Chain using the open universe of organizations.
The traditional way to initiate the innovation ohaw Extended Product is the recon-
figuration of the Supply Chain by selecting newtpars from the “open universe” of
organizations (suppliers, service providers efih)s is usually done by first identify-
ing the needs of the customer and then selecte@gEhcomponents from more or less
standard parts and services available on the méa&efig. 2).

SME

Open Universe of Organizations

SME

OEM
Supply Chain

SME
Service
Provider

OEM Customer
Extended

SME Product
Product
Supplier

SME

SME

Fig. 2. Open Universe of Organizations

However, in this approach the innovation procedgdiion, research, most of the
development) is mainly conducted by the OEM. Nodglihes or tools support this

enterprise in service innovation. The interopeigbif products and services is re-
strained by missing ICT support, thus mainly staddammponents are combined to a
traditional EP. As there are also no “yellow pagagailable to identify and acquire

third party expertise and potential service cangislareconfiguration of the Supply

Chain is time consuming.

Virtual organization Breeding Environment for service innovation. A suggested
approach to overcome the drawbacks of dealing aitfopen universe of organiza-
tions is the Virtual organization Breeding Enviroemh (VBE) [10]. It provides com-
mon operating principles and infrastructures bamedong term cooperation agree-
ments. The involved organizations and supportirgitutions are in that way pre-
pared for ad-hoc short-term collaborations. Acaagdio the needs of the customer,
partners with the required competencies are selefoten the pool of the VBE and
form a Virtual Organization (VO) to innovate thejoired EP (se€ig. 3)
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Adapts Service

Customer

Induvudual Induvudual

Fig. 3. Virtual organization Breeding Environment

While partner search and selection are supportezbbymon rules and ICT platforms,
this is not true for the innovation process its@lthough the reduced time required
for the VO configuration allows for limited adaptats of services, the selection of
components and competencies is still restrictatiéqartners of the VBE. Once con-
figured, the VO cannot easily react to changingimemnents by adding other standard
services to the EP. Therefore, a new approachgsined to fully support the full
potential of the more open and service-orienteeBcked Product 2.0 concept.

3 Manufacturing Service Ecosystems

3.1 Requirementstowardsa new model to support service innovation

As stated above, Extended Products need integdateelopment of physical product,
services, and the manufacturing processes. Sergggrements can have implica-
tions on the whole product life-cycle. Consequentfy product structure and addi-
tional components may have to be redesigned. Tdrerebn the one hand a special
development environment is needed to design anteimgnt Extended Products. On
the other hand, a set of models, methods, and toaisanage and align the product
life-cycle with the service life-cycle is requireBesides, the governance of innova-
tion processes needs “freedom” for new ideas ardtbaegard the common and
complementary objectives of different stakeholders.

3.2 TheBusiness Ecosystem concept

A promising concept to tackle the challenges idiatifor service innovation is the
Business Ecosystem. Introduced originally by Mo[drg], it compares the business



environment of an enterprise to a biological ectesys Members of the ecosystem
are able to become new business partners or neineeiss by sharing knowledge,
innovate and collaborate together. By interactirithweach other, they can design
new EP, communicate globally and develop new ptsjE?]. Members can involve

big OEMs, SMEs, Universities, research centersjviddal professionals and the
customer etc. [13].

While the Business Ecosystem idea could provideitalde basis for a new model
for service innovation, the implications on prodaotd manufacturing process design
have still to be formalized. Appropriate techniquesl guidelines are required to
adapt the organizational structure and form a vataork out of the ecosystem for a
specific EP. Finally, the ecosystem members haveetgrovided with appropriate
ICT tools to support the underlying transition [1#hese issues are addressed in the
Manufacturing Service Ecosystem (MSE).

3.3  Manufacturing Service Ecosystems

The MSE is a non-hierarchical form of collaboratishere various different organi-

zations and individuals work together with commarcomplementary objectives on

new value added combinations of manufactured pitsdand product-related ser-
vices. This includes the promotion, the developnatt the provision of new ideas,
new products, new processes or new markets. Fuitemet architectures and plat-
forms enable the active participation of all stakders in all the phases of the prod-
uct and service life cycle (s&ég. 4).
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Fig. 4. The Manufacturing Service Ecosystem

The customer is part of the MSE, allowing for cbteative ideation and research in
the ecosystem, based on the customer’s requireniémslater steps of service inno-
vation, like development, manufacturing and praisiof the EP, are supported



through the formation of a Virtual Manufacturingterprise (VME) structure (1). The
VME flexibly adapts to changing requirements and icecorporate new partners from
the MSE. Should a required service (2) or compsat€83 not be available in the
MSE, its permeable border allows for extensionhef ecosystem. In addition, the
broad variety of the ecosystem support the “loojoine the own backyard”. Thus, an
EP 2.0 of interoperable products and services @ednfigured through the MSE
members.

Service innovation within the MSE is enabled vidl Itrough a Service Oriented
Architecture (SOA) and the Digital Business Ecosyst(DBE) concept. SOA sup-
ports the processes and workflows in a Businessystem through dynamic, on-the-
fly compositions of the available ICT services. DBEBends the Business Ecosystems
with a pervasive Internet-based environment, shgwam evolutionary and self-
organizing behavior [15].

4 Conclusion

This paper has shown that the trend for more anckrmalividualized products re-
quires bundling of tangible and intangible asset&xtended Products. The provision
of services becomes more and more important forufagturing enterprises, causing
a shift of the original EP concept towards morermess for service innovation. The
analysis of existing approaches towards serviceMvation has revealed that simple
reconfiguration of Supply Chains or the applicatafrthe VBE concept is not suffi-
cient for the EP 2.0 concept.

The Business Ecosystem has been identified as droement that provides the
necessary “freedom” to service innovation procesEshanced by techniques and
guidelines and supported with Future Internet aechires and platforms, it can form
a Manufacturing Service Ecosystem as the new mimdslipport service innovation
for EP 2.0 in temporary collaborative VME initia¢is. The MSE allows new value
added combinations of manufactured products andyaterelated services.

While the basic concepts of EP 2.0 and the MSE bhaes defined and presented,
the required models, tools and ICT support havktstbe described in detail. Further
elaboration of the EP 2.0 concept and the desigm sdrvice innovation framework
for MSE will be addressed in subsequent works.

Acknowledgements. This work has been partly funded by the Europeami@ission
through the FoF-ICT Project MSEE: Manufacturing B8&F Ecosystem (No.
284860), which is fostering the research in thesaaand will develop the final MSE
concept and several practical implementations & rfanufacturing industry until
2014. The authors wish to acknowledge the Commisaitd all the MSEE project
partners for their contribution.



References

10.

11.

12.

13.

14.

15.

. Baines, T., Lightfoot, H., Evans, S., Neely, A., &meugh, R., Peppard, J., Roy, R.,

Shehab, E., Braganza, A., Tiwari, A., Alcock, J.gas, J., Bastl, M., Cousens, A., Irving,
P., Johnson, M., Kingston, J., Lockett, H., Matin V., Michele, P., Tranfield, D.,
Walton, I., Wilson, H., 2007, State-of-the-art iroguct-service systems, IMechE Proc.,
vol. 221, Part B: J. Engineering Manufacture.

. Thoben K.-D., Eschenbéacher, J., Jagdev, H., 200denBed Products: Evolving

traditional Product Concepts, 7th International Crmeriee on Concurrent Enterprising,
Bremen.

. Miller, D., Hope, Q., Eisenstat, R., Foote, N., Gaith, J., 2002, The problem of

solutions: balancing clients and capabilities, Bass Horizons, vol. March/April: 3-12.

. Windahl, C., Andersson, P., Berggren, C., Nehler,2004, Manufacturing firms and

integrated solutions: characteristics and implaati European Journal of Innovation
Management, vol. 7, no. 3: 218-228.

. Tukker, A., Tischner, U., 2006, New Business for CHairope: Product-Service

Development, Competitiveness and Sustainabilityffefid: Greenleaf Publishing.

. Johnston, R., Clark, G., 2008, Service operationsagement: improving service delivery,

Prentice Hall: Financial Times.

. Chesbrough, Henry W, 2003, Open Innovation: The imeperative for creating and prof-

iting from technology, Boston: Harvard Business Stivess.

. Toivonen, Marja, Tuominen, Tiina, 2009, Emergent@novations in services, The Ser-

vice Industries Journal, 29:7, pp. 887-902.

. Djellal, F., Gallouj, F., Innovation in servicesatierns of innovation organisation in ser-

vice firms: postal survey results and theoreticatlgls, Science and Public Policy, volume
28, number 1, February 2001, pages 57-67.

Afsarmanesh, H., Camarinha-Matos, L.M., 2003, A famrk for management of virtual
organization breeding environments, in CollabomtNetworks and their Breeding Envi-
ronments, pp. 35-49, Springer, Boston.

Moore, J., 1993, Predators and Prey: The New Egaddgompetition, Harvard Business
Review, vol. 71, no. 3: 75-83.

Tapscott, D., Wiliams, A., 2006, Wikinomics: How dgs Collaboration Changes
Everything, New York: Penguin Books.

Peltoniemi, M., Vuori, E., 2004, Business Ecosyststhe New Approach to Complex
Adaptive Business Environments, in Proc. 4th Annunf€ence eBRF (eBusiness
Research Forum), Tampere.

Sitek, P., Sesana, M., Hong-Linh, T., 2009, On BaedIT-Services to Support Enterprise
Collaboration, in Proceedings of the 15th Internalo Conference on Concurrent
Enterprising (ICE2009), Leiden.

Nachira, F., 2012, “digital-ecosystems.org,” [Oerlin Available: http://www.digital-
ecosystems.org/events/2006.06-sardegna/nachiraggedct.pdf. [Accessed 25 04 2012].



