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Abstract. Service designers can design the services needed to mitigate the 
barriers to adoption and use that are created by the introduction of new 
products, processes, services and methods.  The removal of these barriers 
are frequently revenue opportunities for startups and SMEs. This paper 
offers answers to the following questions, with some example applications 
of service science: What is service design? What does a service designer do? 
Why is service design important? What is service science? How can service 
design and service science help startups and SMEs? The ideas and examples 
are based on the author’s experience working with IBM’s global network of 
business partners; as a tutor for the masters course in service design at the 
Royal College of Art, London ; for the masters courses in Global Innovation 
Design and Innovation Design Engineering at Imperial College London ; the 
masters in business innovation at the University of Barcelona ; and work 
with more than 350 startups in nine countries and consulting with SMEs and 
large organisations. 

1 What is service design? 

The design of systems and processes to provide a holistic service that is empathetic to the 
needs of the user and the service agent – the person providing the service - is called service 
design. It combines competences in design, management and process engineering to ensure 
the service has the capacity to meet the needs of the user.1 

2 What does a service designer do? 

Using professional empathy and competences in design, including user interface, user 
experience and human centred design, the service design integrates the human, emotional 
creative and intelligent behaviours of the user and the provider with the assets used by the 
service - the systems, data, equipment, space, lighting, signage, climate, acoustics, displays, 

 
* Corresponding author: nick.coutts@sense-ims.com Copies of the templates used in this paper may 
be obtained from the author. 
1 For more definitions, see Stickdorn and Schneider [1] 
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colour schemes and materials - to maximise value, the tangible and intangible benefits to the 
user, which can include emotional, economic and social benefits, while minimising effort 
and stress for both the user and the service agent and waste in the use of resources. 

3 Why is service design important? 
How well a service is designed determines the value to the user and the return on the assets 
used in the service. To maintain the value of the service, the design needs to be responsive to 
changes in the ecosystem as well as developments in user behaviours and assets needed to 
provide the service. 

4 What is service science? 
Service science is the application of scientific methods and principles to analyse, design, 
manage, optimise and innovate services through the lifecycle of the service to optimise value 
for all stakeholders.  

Computer science, business management, engineering, social sciences, information 
technology and other disciplines are used to integrate customer experience and the underlying 
processes and technologies that support service provision.  

5 How can service design and service science help startups and 
SMEs? 
Service design and service science can be used to: 

- Reduce the time to acquire and cost of acquisition of new users of products and 
services. 

- Retain users – by switching costs and reducing churn. 
- Reduce the cost of retention and support of existing users. 
- Manage business risks. 
- Reduce waste. 
- Increase the lifetime value of customers and assets. 
- Increase competitive differentiation of the vendor’s brand, product and service. In 

many sectors, the only sustainable (i.e. long term) competitive advantage is the user 
experience, which is determined by the design of the service, as competing on 
product functions and attributes becomes more difficult. 

- Protect margins. 
- Remove barriers to purchase, adoption and use of products and services. 
 
The scope of impact makes service design a critical competence for many organisations.  

6 Examples of applications of service science 
How service design can apply elements of service science is described and explained with 
practical examples below. 

6.1 Barriers to purchase, adoption and use 
The barriers can be: Technical, Political, Organisational, Financial, Regulatory, Emotional. 

2

ITM Web of Conferences 66, 01002 (2024)
IESS 2.4 Workshop 2024

  https://doi.org/10.1051/itmconf/20246601002



 

 

All barriers can be lowered or removed by some form of service; for example, a training 
service, a financial service, a business process redesign service. 

To avoid barriers, startups and SMEs will often provide a service free of charge in order 
to acquire a customer because their billing system has not been designed to record the costs 
and produce invoices for services. The barriers may change as the user’s needs change and 
resources used in service provision are changed, so the service platform needs to be 
responsive and adaptable to allow billing to be flexible and configurable to the preferences 
of different user segments. 

There are often strong reasons to involve partners in developing and providing capacity 
for service fulfilment and overcome barriers. To maintain profitability, services can be 
transferred to a partner to fulfil as the margin falls through the service lifecycle, if the 
partner’s business model allows service provision at a lower cost. Moving services to 
partners’ channels then frees the vendor’s capacity to create higher value services, such as 
enhancement of other aspects of existing services or introduction of new products and 
services. 

6.1.1 Example of barriers to adoption and use 

A network of startups, SMEs and large companies – the stakeholder network – shows the 
barriers of adoption and use between stakeholders. kumu.io [3] was used to create the chart.  
Network effects are a very significant factor in differentiation and service design can have a 
big impact on network effects. [4] 

 
Fig. 1. Example of barriers to adoption and use of graphene 

The barriers vary by stakeholder type: Taxpayer, Industry, Investor, Government, 
Standards (regulator), Academic and can reduce or prevent flows of Product, Service, 
Money, Competences, People, Knowledge other elements.  
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The height of the barrier varies by stakeholder, from very high to very low; in Figure 
2,  VH = very high barrier; H = high barrier, M = medium barrier, L = low barrier, VL = 
very low barrier. 

 
Fig. 2. Barriers to adoption and use of graphene by type and by stakeholder 

Stakeholders may receive and provide social, economic, and environmental value. 
 

Stakeholders (who are nodes in the network) can be analysed in terms of the value they 
receive or provide and the propensity to improve the value by removing barriers.  

kumu.io provides analysis of the top 10 stakeholders by:  
- Degree Centrality - how many neighbours a node has. 
- Closeness Centrality - how close a node is to all other nodes. 
- Betweenness Centrality - the importance of a node re control over information flow.  
- Eigenvector Centrality - the node's importance in the network. 
- Indegree - the number of incoming connections of a node. 
- Outdegree - the number of outgoing connections of a node. 
 
The flows and barriers can be analysed and validated. If a stakeholder is missing from 

the network, there is a loss of opportunity to maintain current value, capture new value and 
mitigate risks. 
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Fig. 3. Stakeholder network of SMEs and large companies 

This stakeholder map shows how the introduction of digital technology may affect the flow 
of money between stakeholders. Betweeness Centrality indicates the ten stakeholders are 
likely to be important for the flow of information about digital technology.  

 
Table 1. Betweeness centrality in the stakeholder network of SMEs and large companies (Figure 3) 

 

The role of the service designer is to identify any barriers, by stakeholder and design 
and test services with the stakeholders who are affected. 

To affect and manage the flow of information is a question of service design, to ensure 
the that stakeholders receive the required information via the right channel at the right time. 
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The manufacturer should also investigate ways of measuring the effectiveness of the 
information and the management of the flows. 

 

 

 

6.2 Customer lifetime value 

Service designers can reduce costs of acquisition and retention by designing an experience 
that motivates response and retention. The service experience may need to vary by segment, 
according to the different preferences of each segment. 

 

Fig. 4. The variables of the equation for customer lifetime value 

This equation is fully recursive: it can be aggregated and disaggregated in many ways, 
from the total market, all customers and all products and services in all geographies, to a 
single customer for a single product or service. 

Any change or design option can be evaluated by its impact on any of the variables that 
determine customer lifetime value. 

Table 2. Example data for calculation of customer or partner lifetime value (CLV) 

 

How do we use service science to do this? 
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The purpose of business is to create and keep a customer.” 

Peter Drucker [5] 



 

 

 
 

The data used to calculate the lifetime value should identify both fixed and variable 
costs and should cover both tangible and intangible data types. 

By applying conditional probability to each data point, it is possible to evaluate the 
decisions about resource allocation by their potential impact on customer lifetime value. 

This approach provides a data driven model or digital twin of the business that can be 
used to evaluate any action or number of actions for the impact of those actions on revenue 
or costs and level of uncertainty or risk.  

The model can be used to identify all possible actions that could increase revenues and 
reduce costs. These actions are “real options”. The actions listed in Table 2 are examples and 
do not indicate all possible actions.  

The options for actions can be prioritized based on a set of value criteria, eg: RoI, IRR, 
effort, cost and time to implement, opportunity cost, time to benefit and impact threshold, i.e. 
time to gain revenue of £1m or reduction of cost, confidence in getting the result, availability 
of data for the assessment of each option.  

One important variable is the rate of adoption and how this affects revenues and costs, 
especially with respect to the time taken to reach the point of scalability, i.e. the point at 
which marginal revenues are much greater that marginal costs. 

Any dependencies between options can be identified with either the Design Structure 
Matrix (DSM) using the macro for Excel for partitioning and simulation [6] or a PERT 
(Program Evaluation and Review Technique) program for Excel when the durations of the 
activities are known or can be estimated. [7] 

Table 3. Framework for calculating the customer lifetime value 

 

7

ITM Web of Conferences 66, 01002 (2024)
IESS 2.4 Workshop 2024

  https://doi.org/10.1051/itmconf/20246601002



 

 

The framework in Table 2 is an example of the data entry for the stochastic simulation 
of customer lifetime value using Monte Carlo analysis applied to the equation for customer 
lifetime value.  

The quality of the data used in the simulation will depend on the availability, accuracy, 
completeness, timeliness and depth of the data and the process by which the data are extracted 
and maintained.  Clarity of definitions for the data is important for accuracy and consistency 
of data, as costs will vary over lifetime and by volume.  

The Profit and Loss account is used for the categories of coast data and the CLV model 
is adapted to fit the data, to be consistent with the accounting data and the average cost may 
be highly dependent on the setup costs. Clarity regarding the average or marginal costs is 
necessary as the marginal costs when the project or business is up and running may be small 
and can drive scalability, i.e. the point where marginal costs become small, while investment 
needed to become scalable to bring down marginal cost. 

 
Table 4. Results from application of Monte Carlo simulation 

to the variables of the customer lifetime value 

 

The average value for each variable is calculated by adding up all of the individual 
values and dividing this total by the number of observations. 

The median value is the "middle” value, i.e. the value for which half of the observations 
are larger and half are smaller. 
  The mode is the most common number that appears in the set of data.  

The Monte Carlo simulation can be used to evaluate different business models, to 
develop pricing strategies, prepare scenarios for validation via research and to specify and 
compare new service concepts. 

6.3 Example of application of service science: commoditisation 
Commoditisation of services – as well as products – occurs when the unit volume, for 
example one service hour, is increasing faster than revenue per hour, as shown in Figure 5,  
below. Commoditisation also may occur when revenue per hour falls, relative to the number 
of hours being fulfilled. The drivers of commoditisation include price competition; the need 
to increase volume to achieve economies of scale to remain competitive, ease of access to 
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information about competitive offers, reports and reviews from users and users sharing 
knowledge that reduces the value of the service.  
 

To assess the rate of commoditisation, vectors of unit volume, unit value over time can 
be derived from invoices and the trends evaluated using the correlation coefficient r2 as an 
indicator of the probability of the rate of change over time.  

 

Fig. 5.  

In the example in Figure 6,  the rate of change over time shows the forecast of unit 
volume, value per unit and margin per unit by month. 

 

Fig. 6.  

9

ITM Web of Conferences 66, 01002 (2024)
IESS 2.4 Workshop 2024

  https://doi.org/10.1051/itmconf/20246601002

Vectors of the rate of commoditisation

Vectors of trends in unit volume, unit value and margin



 

 

While not all services and products will be subject to commoditisation, many business 
models will have a minimum margin threshold below which the business model may not be 
sustainable, due to factors such as operating costs and return on capital. One of the results of 
the globalisation of capital markets is the increased pressure to achieve competitive returns 
on capital or risk losing access to capital. This competition drives companies to use 
innovation and automation to maximum unit volume and minimise unit costs.  

 

Fig. 7. Th e service innovation cycle 

One strategy for the management of the service lifecycle is to refresh the service by adding 
new features that improve the value of the service to the customer and hence protect unit 
values. Another strategy which requires a constant cycle of service innovation is to replace 
the service with a new service. A third strategy is to move the service to a lower cost channel, 
such as a business partner with a lower cost of operation, who can make a profit from reselling 
the service. These strategies allow the service capacity, which is usually finite in the short 
term, to be deployed on higher value services. 

6.4 Routes to market, the customer journey and the buying 
cycle 
Customer preference varies by stage in the buying cycle, by channel and by touchpoint. Each 
touchpoint has a different cost and impact on the user: a customer or other stakeholder 
involved in the decision.  

The route to market is designed to meet the preferences of the user and user preferences 
can change continually. When the customer’s switching cost is low, e.g. it is easy and quick 
to find a competitive alternative, it is necessary to make it easy for the user to transact, how, 
where and when they want, in order to acquire (switch in) and retain (reduce switch out or 
churn) the customer. 
 

In the example in Figure 8, the customer has 1024  choices: 4 channels (web, call centre, 
retailer, and mobile channel) by 5 stages in the buying cycle (Aware, Interest, Decide, Act 

10

ITM Web of Conferences 66, 01002 (2024)
IESS 2.4 Workshop 2024

  https://doi.org/10.1051/itmconf/20246601002



 

 

and receive Support). Each touchpoint has a different cost and impact on the user: a customer 
or other stakeholder, such as a user or specifier, involved in the decision.  

 

Fig. 8. Ro ute to market: the customer journey 

As the customer has 1024 choices, the vendor has this number of opportunities for the 
customer journey to fail, hence the need to design the journey to eliminate or minimise the 
points of failure, so planning and testing are important.  

Table 5. Buying cycle – example 

 

Table 5 shows eight stages in this buying cycle: Awareness, Interest, Active selling 1 - 3, 
Contract, Installation and Service, with the resources and activities by stage. The challenge 
is to ensure the most efficient and effective allocation of resources while customer 
preferences and costs are continually changing. One method to address this challenge is the 
service blueprint. 

11

ITM Web of Conferences 66, 01002 (2024)
IESS 2.4 Workshop 2024

  https://doi.org/10.1051/itmconf/20246601002



 

 

6.5 The service blueprint of the customer journey and the 
buying cycle 
Service blueprinting is a way of creating and automating the customer journey to ensure that 
the customer has the experience they require. A Failure Modes Effects and Analysis (FMEA) 
process can be applied to the service blueprint to identify the points of failure so the design 
may be adapted to eliminate the failure point or plan the recovery that will be needed if the 
failure point cannot be removed. 

 

Fig. 9. Service  blueprint – example  1: retail financial services  

The buying cycle has multiple steps that may vary by market, customer, application and other 
factors. Figure 10 shows the buying cycle for an SME developing an innovative service-led 
engineering technology, with six steps: Demand generation, Proposal, Contract, Enable, 
Operate and Evaluate. 

 
Fig. 10.   

The partner acquisition and management blueprint below in Figure 10.1 has  six stages: partner 
search, interest, qualification, contract, enable, retire. The outcomes for each stage in the 
process are given. 
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  Service blueprint – example 2: engineering innovation 



 

 

 
Fig. 10 .1. Service blueprint – example 3: Partner acquisition and management service blueprint step 1 

– Partner search 

 

 
Fig. 10. 2. Service blueprint – example 3: Partner acquisition and management service blueprint step 2 - 

Interest 
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Fig. 10.3. Service blueprint – example 3: Partner acquisition and management service blueprint step 3 - 

qualification 

 
Fig. 10.4. Service blueprint – example 3: Partner acquisition and management service blueprint step 4 - 

Contract 
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Fig. 10.5. Service blueprint – example 3: Partner acquisition and management service blueprint step 5 
– Enable 

 

 

Fig. 10.6. Service blueprint – example 3: Partner acquisition and management service blueprint step 6 
– Retire 
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Artificial intelligence (AI) is being applied to the creation of service blueprints. It is now 
feasible to upload or copy and paste an interview transcript to an AI service such as Journey 
Mapper GPT [8] – Table 6. 

 
Table 6. Journey Mapper screen 

The map of the customer journey can be used in Microsoft Excel or Google Sheets or a 
copy made and pasted to Miro, Mural or other whiteboard. 

6.6 Routes to Market – optimisation of allocation of resources 
by route to market 
As customer preferences and costs can change continually, the impact of allocating the 
resources needed for each route to market can be evaluated for planning and for tracking 
throughout implementation.  
 

The Routes to Market Optimisation Tool (Figure 11) can be used to allocate the 
resources according to three objectives: 
  Maximise revenue, i.e. customer acquisition 
  Maximise profit, or 

Minimise the expense to revenue ratio (e/r), i.e. make the most efficient use of 
cash 

 
In this model, there are six routes to market and the resources are: 

  Outbound calls 
  Inbound calls 
  Mailings 
  Advertising -  
  Events – in person meetings and online 
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  Internet – social media 
  PR – campaigns 
  Sales force – number of sales people  
  Management expenses 
  Other expenses 

 

Fig. 11. The Route to Market Optimisation Tool 

Using macros and the Solver in Microsoft Excel Tools, the allocation of resources can 
then be optimised, with examples results shown in Tables 7 and 8 below: 
Table 7. Optimisation Tool result of optimising resource allocation for Revenue Maximisation  

 
Selecting the objective to maximise revenues results in an increase in Net Revenue of 

6% compared to the original plan. 
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Table 8. Optimisation Tool result of optimising resource allocation for Profit Maximisation 

 

Selecting the objective to maximise profit, results in an increase of the Profit Contribution of 
10% above the original plan; Net revenue also increases by 7%, 1% more than in the scenario 
for revenue maximisation and Margin increases by 3%; again 1% more than when optimising 
for Revenue Maximisation. 

7 Developing further applications of service science 

7.1 Automation of processes that support services 

The Route to Market model can be continually updated automatically, using process 
automation tools (e.g. robotic process automation (RPA) tools) with data from internal and 
external sources and resources adjusted dynamically and objectives changes to maintain the 
optimal results and explore alternative scenarios. 

7.2 Towards the digital business model for startups and SMEs 

Figure 12 bel ow shows the schema for the digital model of the company that is being 
developed; this is an evolution of the Routes to Market model. It will show how a change in 
one component may impact any other component. 

 
Fig. 12. Digital model of the company 
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8 Concluding remarks 
Tools, such as the examples described above, populated with data and validated, can help 
startups and SMEs test alternatives and make decisions based on evidence and avoid assertion 
and assumption. The tools are frameworks for the knowledge of service designers and service 
scientists that can be adapted, updated and shared as new data is captured.  
 

For startups and SMEs, ensuring product/market fit is critical for survival. For the fit to 
be efficient and effective, the barriers to purchase, adoption and use must be removed and 
competences in service design and service science 

42% of startups fail to survive more than twelve months. [9] How well the startups and 
SMEs design the services that remove the barriers to purchase, adoption and use will 
determine their survival and the value of the innovations that the companies can create.  

Early-stage companies can create employment and improve employability, but only if 
they survive.  

Service design competence is a critical competence that when linked to service science 
can increase the survival rate of startups and the growth rate of SMEs and hence increase 
employment and employability and create value for the participants and society as a whole. 

Service design and service science require significant competence to deploy effectively. 
Using AI to make it easy for startups and SMEs to use the tools of service science and service 
design is the next challenge.   
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