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Purpose
To provide an insight into smart service design

The digital twin is a 
technological concept, 
that can support new 
value propositions via the 
creation of Smart Twins 
and Smart Services.

We will introduce the concepts of the digital twin

Post a challenge to the audience… 

We will explore one of our cases

We will describe our development framework
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The Concept of the Digital Twin

Smart Service Design| Prof Dr Shaun West

The Concept of the Digital Twin
What is a digital twin?

Google and Wikipedia are quite helpful here!

OperateAction Measure

Interpret

UpdateAnalyzeDecision

Real world

Metaverse
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The Concept of the Digital Twin
Digital Twins for smart service opportunities

The Digital Twin helps us to make better decisions over the whole lifecycle.

The Digital Twin
…can be  a businesses, 
processes, or machines.
…should contain the 
current and past state,
…can help us capture and 
formalize knowhow and
…should link different 
lifecycle phases. 
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The Concept of the Digital Twin
Where do we have opportunities for smart services?

The lifecycle perspective facilitates smart service innovation

Along the lifecycle, 
decisions need to be 
made …
… strategically
… tactically
… operationally
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3.2. Opportunities for Digital Solutions

Decision making process
The complex ecosystems in which people,  

processes, and things exist mean that 

FGEKUKQP�OCMKPI�KU�FKHƒEWNV�FWG�VQ�NKOKVGF�
understanding of the underlying causes 

and effects. This is because product-ser-

vice systems are complex and multidi-

mensional, with many actors with different 

perspectives (and conflicting roles), all of 

which impact different timeframes. Such 

systems connected with information flows 

based on data are well suited to Smart 

Twins because they help translate the data 

into more manageable forms, which can 

JGNR�CWVQOCVG�QT�RTQXKFG�FGEKUKQP�UWRRQTV�ǡ

These different roles imply a large set of  

activity and performance indicators to be 

developed as the indicators represent what  

KU�TGNGXCPV�HQT�VJG�XCTKQWU�CEVQTUŧ�RGTURGE� 
tives. To foster the optimal outcomes from 

a product-service system that links tech-

nical input with business questions, it is 

essential to understand that decisions are 

taken on operational, tactical and strategic 

outlooks. 

The complexity is created by the different 

interactions between the different layers,  

actors, and organizations. This makes  

taking the right decision at the right time  

FKHƒEWNV�FWG�VQ�QHVGP�EQPHNKEVKPI�FGOCPFU�
that have to be balanced. Here the use of 

different data sources (e.g., ERP, CRM, ...) 

and the system understanding embedded 

within the Digital Twin can help to deliver 

the ”right information, at the right time, in 

the right form, to the right person or team, 

VQ�UWRRQTV�VCMKPI�VJG�TKIJV�CEVKQPū�ǡ

This is the opportunity, and the promise,  

of the Smart Twin. Nevertheless, managing 

and optimizing the system this remains  

challenging: acquiring the right data;  

evaluating different strategical, tactical, 

and operational options; and considering 

the system’s feedback dynamics. It has 

to be achieved within the demands of the 

various actors (in such systems, terms as, 

customer, user, end-user become meaning-

less) with their different perspectives  

VQ�JGNR�VJGO�EQOG�WR�YKVJ�C�FGEKUKQP�ǡ

The parallel running brain
The Digital Twin operates in parallel to the 

real physical system (in fact, a PSS will 

have a family of interconnected twins). 

In contrast to a simulation, Digital Twins 

are coupled to their physical counterparts 

using datalinks in both directions: Digital 

Twins gather data from the system (close 

to real-time) while providing the system 

with data and actionable information.  

This helps the physical system to operate 

OQTG�GHƒEKGPVN[��6Q�GPCDNG�VJKU�QRGTCVKQP�� 
Digital Twins implement data models and 

system models. Data models provide the 

necessary structure to foster additional 

information from the mix of data obtained 

from the physical system. Simulation  

models can be used to compare the perfor-

mance of the physical system with expec-

ted performance. Insights from the Digital 

Twin can provide actors with advice on how 

to improve performance and operations. 

Digital Twins can also be given delegated 

autonomy, allowing them to automate tasks 

and report back when necessary – in effect, 

they become a co-worker. Together, the data 

and simulation models provide a virtual re-

presentation of the physical system, crea-

ting the cyber-physical environment. The Di-

gital Twin offers an excellent opportunity to 

help solve different problems in the planning 

and operation of product-service systems.

Ɣ��8GTKƓECVKQP�CPF�OQPKVQTKPI�QH�VJG�U[UVGO�RGTHQTOCPEG�ǭUsing  

a Digital Twin, a system’s behavior can be forecast based on different  

UEGPCTKQU�QT�CUUWORVKQPU��6JKU�GPCDNGU�VJG�XGTKƒECVKQP�QH�VJG�RGTHQT�
OCPEG�
K�G���PQ�CEVKQP�TGSWKTGF��CPF�VJG�KFGPVKƒECVKQP�QH�RQVGPVKCNN[� 
hazardous developments (i.e., action required), or an understanding of  

VJG�RQVGPVKCN�EQPUGSWGPEGU�ǡ

Ɣ��Assisting operational decision-making.ǡMany operational decisions 

take place on subsystems (e.g., one vehicle of a transportation system), 

while the general goal is to optimize the surrounding system’s perfor-

mance (e.g., the overall transportation capacity). By combining relevant 

data from the subsystems with a model of the overall system, decisions 

CV�VJG�UWDU[UVGOU�NGXGN�ECP�DG�OCFG�EQPUKFGTKPI�VJG�U[UVGO�CU�C�YJQNG�ǡ

Ɣ��6TCKPKPI�QH�RGTUQPPGN�ǭUsing the models of the real system, Digital 

Twins can act as a training facility for new operators (e.g., a flight  

simulator). This can be done if the physical system is not available yet  

QT�KH�VJG�VTCKPKPI�QP�VJG�RJ[UKECN�U[UVGO�KU�VQQ�TKUM[�QT�EQUVN[�ǡ

Figure 3: Many different actors,  
jobs and processes; (© shutterstock)

In summary, Digital Twins provide an excellent 

opportunity for digitally-enabled solutions. 

By incorporating the system dynamics and 

different timeframes, different actors enable 

well-founded decisions and actions following 

a common goal.

13 14
We need to consider actors, roles and situations rather than just “users”

People need to make 
practical and managerial 
decisions. These are often 
bases on questions and 
ambiguities … 

The Concept of the Digital Twin
Where do we have opportunities for smart services?
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opportunity for digitally-enabled solutions. 

By incorporating the system dynamics and 

different timeframes, different actors enable 

well-founded decisions and actions following 

a common goal.
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The Concept of the Digital Twin
How do we make decisions? 

Decisions depend on the context and the way, information is used

We first need to 
understand how data is 
used and how information 
is evaluated in the 
organisational context. 

This may then enable the 
building of knowledge. 
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The Concept of the Digital Twin
Questions are key to business decision making

Decisions drive action within a business

We can support decision-
making in different areas. 

For each we need to 
understand the questions 
people ask and in which 
situation they are in.

3.4. Digital enabled Servitization

Digital servitization describes manufactu-
rers‘ transformation from being product 
vendors to becoming solution suppliers of 
digitally-enabled product-service systems. 
It comes with the promise of creating new 
revenue streams during the lifecycle of the 
products sold. 

Manufacturers who sell products with a 
long lifecycle can have many opportunities 
for offering Smart Services bundled with 
their products or to provide them separa-
tely. They also have the chance to adapt,  
upgrade or modify the system to better 
achieve the outcomes required due to 
changes in technologies, market expecta- 
tions, or regulations. 

The Digital Twin 
•  can refer to businesses, processes, or machines.
•  should contain the current and past state, 
•  helps us capture and formalize knowhow and 
•  can link different lifecycle phases. 

�  The Digital Twin helps us to make better  
decisions by formalizing the knowhow that 
is created over the whole lifecycle. 

3.5. Value Co-Creation

The expression ”value-add“ in the context 
of servitization describes the process of 
adding services to existing products; the 
general assumption is that it creates  
value when adding services to the product. 
Smith et al., (1977) described, in their book 
”An Inquiry into the Nature and Causes of 
the Wealth of Nations“, value as: 

”The word VALUE, it is to be observed, has 

two different meanings, and sometimes  

expresses the utility of some particular  

object, and sometimes the power of pur-

chasing other goods which the possession 

of that object conveys. The one may  

be called ’value in use‘; the other, ’value in  

exchange‘.” (Smith et al., 1977, p. 42) 

Value in servitization is related to value in 
use (or value in context). The idea of value 
creation goes beyond selling goods (e.g., 
value in exchange), towards providing  
outcomes that support the customer‘s 
business. Value creation and co-creation  
are essential aspects of servitization; 
many fundamental characteristics must 
be considered for use in product-service 
system-related frameworks. 

The value aspect of servitization is often 
related to the challenge of pricing services, 
as it is considered a significant component 
of value. 

Service-Dominant Logic (https://en.wiki-
pedia.org/wiki/Service-dominant_logic) is 
based on value in use (or value in context) 
and is seen as essential to service science 
and the study of value creation in service 
systems according to Lightfoot et al., 
(2013). Service-Dominant Logic is a con-
cept which describes a fundamental shift 
from goods-centered logic that focuses  
on value in exchange, to a service-centered  
logic focusing on value co-creation at  
different actors and with the beneficiary. 
Because of this, product-service systems 
often lead to more complex offers based 
on multiple value propositions. 

The value propositions also seem to be 
dynamic. Smith et al., (2014) suggest four 
nested value propositions based on the 
analysis of product-service attributes: 

•  asset value proposition;
•  recovery value proposition;
•  availability value proposition;
•  and outcome value proposition. 

In the design of operations to deliver these  
value propositions, the importance of  
context increases while moving from asset 
value towards outcome value. Service- 
Dominant Logic is a concept that helps to 
identify, create and deliver value in offe-
rings based on product-service systems. 
Within Service Innovation, Service-Domi-
nant Logic highlights the importance of 
ecosystems (networks), processes, actors, 
and value co-creation.

We need to 
•  understand how to deal with various gaps,
•  understand actors over different kind of lifecycles, 
•  identify the beneficiaries and multiple propositions
•  and support value co-creation.

With digital technologies, value creation 
can be improved through Smart Services 
that enhance collaboration between dif-
ferent actors. With the appropriate use of 
technology, businesses can achieve new 
business goals. This requires a cross-func-
tional system understanding. The success-
ful operation of assets with a long lifecycle 
is dependent on complex decisions by 
many actors; many decisions taken will 
have unforeseen (or unwanted) consequen-
ces. However, the Digital Twin allows the 
consequences of decisions to be simula-
ted; these simulations enable decisions to 
be taken with more certainty providing the 
customer with a competitive advantage. 

Figure 5: Service-value  

relationship; based on  
Kowalkowski & Witell (2020)
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The exploration of a use case 
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The organization is a small firm providing facility 
management services. They offer end-to-end  
services to the building owner and occupiers, from 
the design and planning to the construction and 
operation of a complex office building. With third-
party suppliers, they bundle products and services 
together into complex offerings. Value is created 
from the services provided along the real estate 
lifecycle, especially the stability and availability of 
server rooms. 

5. Facility Management
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Exploring a use case
Facility Management

This is one of five cases in the Handbook – a typical manufacturing case

The organisation is a small 
firm providing facility 
management services. 
They offer end-to-end 
services to the building 
owner and occupiers, from 
designing and planning to 
constructing and operating 
a complex office building. 
With third-party suppliers, 
they deliver complex 
offerings.
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Exploring a use case
Where do we have opportunities for smart services?

The value proposition was based on the server room‘s availability.
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Integrating the Digital Twin 
in the design phase 
enhanced risk management 
and cost optimization. It 
also enabled data-driven 
commissioning and reduced 
lead time, avoiding critical 
path delays.
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Automated operational 
work instructions driven by 
equipment failure data 
enhance risk management 
and server room availability. 
The Digital Twin supports 
management of critical 
spares.
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The Digital Twin played a 
crucial role in tracking the 
server room's "as-built" and 
"as-maintained" states, 
supporting replacement 
strategies and obsolescence 
management.
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Exploring a use case
Where do we have opportunities for smart services?

The Smart Twin shows the real opportunities

Where could we make life easier for the FM team and the

server room operators?

1. How will the building really perform?
2. How will the building influence the lifecycle of the servers?
3. Can I automate tasks with Digital Twin?

BIM was the backbone to
the FM-based services. 
These become possible 
with the development of 
Smart Service. Automation 
of the services is possible 
with Digital Twins.

Smart Service Design| Prof Dr Shaun West

Exploring a use case
How do we could we use the Smart Twin business? 

Linking the technical issues to consequences for management is key

The Digital Twin supported 
decision-making and 
provided a degree of 
delegated automation. The 
Digital Twin support 
simplified operations 
through this automation, 
informing the operators of 
its decisions and the likely 
impact on the facility‘s 
operation.

Figure 12: Digital Twin development 
in facility management; (© HSLU)
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Exploring a use case
Three papers that describe how and where to use Smart Twins

Generative Design in an Architectural, Engineering and 
Construction Project Early Phase
The paper explores the integration of Generative Design with 
Building Information Modeling (BIM) to optimize early design in 
the AEC industry. The developed algorithm, enhanced with 
Machine Learning-based heuristics, demonstrates significant 
algorithmic sophistication but reveals a potential need for 
further analysis to assess the results' robustness and accuracy.

A graph-based Monte Carlo simulation supporting a digital twin 
for the curatorial management of excavation and demolition 
material flows
This paper introduces an approach utilizing a digital twin system 
to analyze and optimize resource flows in the construction 
industry, addressing the challenges of material procurement, 

recycling, and volatile economic factors. By modeling 
transportation networks, price structures, and stakeholder 
decisions, this method helps government agencies make 
effective decisions and predict the impact of potential measures 
in resource management.

Digital Twin Providing New Opportunities for Value Co-Creation 
through Supporting Decision-Making
This paper addresses the existing research gap in understanding 
how digital twins facilitate value co-creation and decision-making 
by presenting findings from a multiple case study involving ten 
cases in various environments. The study identifies eight 
managerial considerations for developing digital twins to support 
multi-stakeholder decision-making and value co-creation.

We need to link simulation with the real world
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Smart Service Design & Data2Action
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Smart Service Design & Data2Action
Service Innovation Method

The method uses Design Thinking, Service Design & Systems Thinking

The Data2Action 
framework allows us to 
understand the 
problem(s), ideate 
solutions, prototype the 
solutions and test them in 
a structured way.
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Smart Service Design & Data2Action
The ecosystem

Do you know how everyone relates to each other?

Ecosystem mapping allows 
you to see the connections 
between different actors, 
avatars within the firm and 
between firms.
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Smart Service Design & Data2Action
Service innovation focus on the machines (avatars) as well

Do you understand the actors support the equipment?

The machine many not be 
used as it was designed. 
The avatar will help you 
better understand how it 
is used in operations and 
looked after.

Smart Service Design| Prof Dr Shaun West

Smart Service Design & Data2Action
Service innovation focus on different roles

Can you identify the tasks that are done and who does them?

Mapping out all the 
transactions of the 
lifecycle you will gain new 
insights.
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Smart Service Design & Data2Action
Service innovation understands different situations

Do you consider situational analysis when designing services?

By identifying different 
cases and connecting 
them with different actors 
we start to understand in 
detail different situations 
and the emerging value.
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Smart Service Design & Data2Action
The Framework

The process is rather iterative than linear. 

→ The process of exploitation of the problem space to UNDERSTAND is iterative!

→ The IDEATE phase will show you where you have gaps in your understanding! 
→ The PROTOTYPE phase is where you start to build the solutions that you will then test! 

→ The TEST phase should be deeply integrated into the PROTOTYPE phase. 
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Closing
Digital Twins are our friends!

We have introduced the concepts of the digital twin

I have given you a challenge … 

We have explored one of our cases

We had described our development method

Now help me to improve 
the quality of the coffee!

Smart Services for a Smarter World
Technology can enable us to do more!

IFMA
2 October 2023, Zürich

Prof Dr Shaun West


