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Purpose — The purpose of this exploratory paper is to discuss the concept of the digital twin from
the perspective of service value creation, and to describe how it can be structured and designed in
different dimensions.

Design/Methodology/approach — The study is based on a review of literature on the structure of
the digital twin and its service value contribution and is built on the concept of data-driven service
design. Additionally, a series of in-depth interviews and a quantitative survey were conducted with
manufacturing firms, in order to validate the findings from the literature.

Findings — The digital twin is generated from a service perspective to conceptualize services that
create value for a range of actors within the ecosystem. Given the concepts of service-dominant
logic and service design, approaches are described for designing and delivering value to customers
based on the digital twin. The technological concept of the digital twin is made up of the different
layers of the twin and their contribution to value creation. The twin is structured in a number of
layers representing the component, the assembly, the machine, the shop floor / production line, the
factory, and the business system. Each of these layers is characterized by specific modeling tools
and data requirements and has a particular value contribution to services. This value contribution
can be assigned to different phases of the product lifecycle and to the actor who benefits from the
services. Following service-oriented approaches, value is created by linking the digital twin, as a
source of data, to the relevant actors in the ecosystem at the appropriate time and translating the
data into relevant information to support decision making.

Research limitations/implications (if applicable) — The concept developed in this paper assists
academics and practitioners to design a digital twin as a means of service value generation.
However, further research is required to verify the applicability and implementation in different
contexts.

Practical implications (if applicable) — The concept for the digital twin presented in this paper
provides a framework which can be used for designing and delivering service value by
manufacturing firms.
Originality/value — The innovation of this paper is the approach to the digital twin from the
perspective of service value creation, which leads to its structuring in different layers that are
relevant for business.

Paper type — Conceptual paper

Key words (max 5) - digital twin, smart services, service science, service design, servitization of
manufacturing

89



References (max 1 page)

[1]
[2]

[3]
[4]

[5]

[6]

[7]
[8]
[9]

[10]
[11]

Lusch FL, Vargo SL, Service-Dominant Logic. 2014, Cambridge University Press.
Peters, C.; Maglio, P.; Badinelli, R.; Harmon, R. R.; Maull, R.; Spohrer, J. C.;
Tuunanen, T.; Vargo, S. L.; Welser, J. J.; Demirkan, H.; Griffith, T. L. & Moghaddam,
Y. (2016): Emerging Digital Frontiers for Service Innovation. In: Communications of
the Association for Information Systems, Number: 1, Vol. 39, Year: 2016.

Spohrer J, Demirkan H, Lyons K. Social Value: A Service Science Perspective. In:
Kijima K editor. Service Systems Science. Japan: Springer; 2015. p. 3-35.

Scherer JO, Kloeckner AP, Duarte Ribeiro JL, Pezzotta G, Pirola F: Product-Service
System (PSS) design: Using Design Thinking and Business Analytics to improve PSS
Design. In: Procedia CIRP, Volume 47, 2016, p. 341-346.

Wang B, Miao Y, Zhao H, Jin J, Chen Y: A biclustering-based method for market
segmentation using customer pain points. Engineering Applications of Artificial
Intelligence 47 (2016), p. 101-109.

Kwong CK, Huimin J, Luo XG: Al-based methodology of integrating affective design,
engineering, and marketing for defining design specifications of new products.
Engineering Applications of Artificial Intelligence 47 (2016), p. 49-60.

Osterwalder A, Pigneur Y, Value Proposition Design: How to Create Products and
Services Customers Want. 2014, Wiley.

Polaine A, Lavlie L, Reason B, Service Design, From Insight to Implementation. 2013,
Rosenfeld Media.

Provost FP, Fawcett T, Data Science for Business. 2013, O’Reilly.

Siegel E, Predictive Analytics. 2016, John Wiley & Sons.

Howard J, Zwemer M, Loukides M, Designing Great Data Products. 2012, O’Reilly.





