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ABSTRACT 
Service design has gained tractions in Human-Computer Interaction 
(HCI) as an approach to deal with changes of technology design 
scopes. In the meantime, there are confusions around defnitions of 
service design and its relevance to HCI. Despite the co-existence 
of interests and confusions, little research has been done for a 
comprehensive overview of how HCI interprets and adopts service 
design. This research performed a systematic literature review on 
extant HCI publications that claim to use service design. The review 
fndings from the 179 publications revealed varying dimensions of 
service design taken up in HCI, relations between service design 
scopes and emerging technologies, as well as unclarity to service 
design in HCI and HCI’s current tendency to use service design 
for the interaction level rather than the system level. We discuss 
future design and research opportunities for HCI by integrating 
the system level dimensions of service design. 
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1 INTRODUCTION 
Recent years have seen HCI’s increasing interest in service de-
sign [10, 32, 54, 81, 114, 120]. Information technologies perform 
in networks of multiple actors in various roles [31, 32, 104], and 
the usage models for technologies are increasingly servitized (e.g., 
Software as a Service – SaaS) [120]. Forlizzi [31] called for the need 
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of “service framing” to deal with the multiple changes in HCI de-
sign. They are the change of the design context from end-users to 
multiple stakeholders, the change of design object from a single 
product to a network of multiple touchpoints, and the change of 
the impact scope from user experience to a socio-economic system. 
Service design was recognized as a potential approach to ofer logic, 
approaches and tools to HCI to respond to these changes. 

In the meantime, there have been confusions around the inter-
sections between service design and HCI. For example, unclarity on 
overlaps and boundaries between service design and user experi-
ence (UX) design has been observed [81]. There were questions on 
the relevance of service design to HCI due to service design’s strong 
orientation to business [54, 114]. Furthermore, service design be-
ing adopted to many diferent disciplines and industries resulted 
in multiple defnitions, thus adding the confusion of what service 
design is [115]. 

Despite the co-existence of the interests and the confusions, there 
has been little research that systematically overviews how service 
design has been adopted and used in HCI research. Responding to 
this gap, this research performed a systematic literature review on 
extant publications in HCI that claim to use service design. The 
aim was to ofer a comprehensive review of what are HCI’s current 
perspectives and approaches to service design, what dimensions 
of service design are considered relevant to HCI, and what are left 
as under-explored design and research areas. We explore various 
contexts and scopes of using service design in HCI, difering in-
terpretations of service design, as well as current limitations and 
future directions of integrating service design in HCI. Before pre-
senting our fndings, we will frstly review multiple dimensions of 
service design from the service design literature and the related 
work on clarifcation of the intersections between HCI and service 
design. 

2 RELATED WORK 

2.1 Multiple dimensions of service design 
Service design emerged in management and operations studies 
in the 1980s as an approach to manage the quality of service and 
develop new services based on the customer need [84]. It has been 
adopted and developed in diferent felds, including design research, 
system engineering, information system science, interaction design 
and so on. While it was gaining attention from various disciplines, 
service design is also viewed as a somewhat ambiguous and poorly 
understood notion, due to its varying origins, contexts and method-
ological traditions [77]. 
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Figure 1: Four dimensions of service design from the interaction level to the system level. 

It is observed that there are broadly two ways of understanding 
service design. One is to view “a service” (countable) as an intangi-
ble market ofering; the other is to view “service” (non-countable) 
as the fundamental basis of exchange [49, 54, 100]. The former 
view, a service as an ofering, starts from a distinction between an 
(intangible) service and a (tangible) product. This conceptualization 
is well explained by IHIP model that has been developed to explain 
characteristics of service that is “Intangible, Heterogeneous, Insep-
arable and Perishable” [60]. In this conceptualization, a service is 
an object of design, and service design is an approach to deal with 
this new design object that is diferent from a tangible product. 

On the other hand, the latter view considers service as logic for 
“proposing and creating new kinds of value relation” [49]. This view 
is informed by Service-Dominant Logic (S-D Logic) [98], where 
companies can only make value propositions and customers are 
active participants in co-creating values. Service design with this 
perspective, focuses to create a platform or a condition for value 
co-creation by engaging multiple stakeholders. Identifying rele-
vant stakeholders to bring value in and creating their collaborative 
networks are primary goals of this notion of service design. Con-
ceptualizing these diferences, Kimbell [49] noted the former view 
of service design as the design of services and the latter view as 
designing for service. Clarifcation of these diferent views to ser-
vice design is critical as they lead to diferent design outcomes: for 
example, a digital banking service from the design of services, and 
a new software subscription model like Adobe Creative Cloud from 
designing for service. 

Due to these multiple connotations of service design, many schol-
ars have agreed that it is difcult to ofer a single defnition of 
service design, but instead they ofered clarifcation of multiple 
dimensions of service design for a more holistic understanding 
[64, 76, 100, 115]. This phenomenon is somewhat similar to what 
HCI communities have seen with UX design [53, 81]. From the 
abovementioned studies, four dimensions of service design can be 
commonly identifed, spanning from the customer experience level, 
to the work process level, to the collaborative network level and to 
the ecosystem and infrastructural level (see Figure 1): 

• The customer experience level: Service design deals with 
customer’s experiences with a service process where multi-
ple touchpoints are orchestrated. A service design tool such 

as customer journey mapping supports this level of design 
activity. 

• The backstage work process level: Service design designs for 
backstage work processes for service delivery. A tool such 
as service blueprinting supports this level of design activity. 

• The collaborative network level: service design aims to iden-
tify new and relevant stakeholders and create new collabo-
rative networks where values are co-created. A tool such as 
stakeholder mapping supports this level of design activity. 

• The ecosystem and infrastructure level: With creation of new 
collaborative networks for value co-creation, service design 
proposes a future ecosystem and infrastructure, which might 
disrupt existing systems and norms. A tool such as ecosystem 
mapping supports this level of design activity. 

We will come back to these four dimensions of service design 
when discussing the systematic literature review results. 

2.2 Intersections between HCI and Service 
Design 

More than a few studies aimed to clarify the intersections between 
HCI and service design and propose new design vistas over the 
past decade. Holmlid [38] compared service design and interaction 
design against various aspects, such as process, material and deliver-
able. Forlizzi and Zimmerman [32] showcased benefts from service 
design framing of interaction design projects, addressing service 
design’s systemic perspective. More recently, they wrote a chapter 
of service design in the Encyclopedia of Human-Computer Inter-
action and compared service design and UX design, focusing on 
service design’s business orientation and UX design’s technology 
orientation [120]. They highlighted benefts from service thinking 
for designing for rising trends of technologies, such as SaaS, social 
computing and crowdsourcing platforms. They also envision future 
prospects of service design in the continued advances in Artifcial 
Intelligence (AI), to consider a socio-cultural and political impacts 
of technology applications. 

Forlizzi [31] discussed the increasing relevance between tech-
nology design and economic models, as “HCI researchers and prac-
titioners realize that pricing models and payment plans have an in-
fuence on how people engage with technical systems”. She argued 
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that service design could help HCI encompass economic models as a 
core part of its design process [31]. Yoo et al. [114] echoed this view 
and demonstrated the contribution of service design to propose a 
new value co-creation model in HCI for the viable technological 
systems design. They both observed that economic models and 
multiple stakeholders beyond users are currently seen to be out of 
the scope of HCI research. This observation is supported by Roto 
et al.’s [81] survey fnding that reports UX designers’ tendency to 
regard business models out of their work scope. 

While the aforementioned studies revealed boundaries between 
the two felds and ofered implications for future research agenda, 
they do not provide a holistic overview of current positions of 
service design in HCI. Their empirical fndings are rarely synthe-
sized. Responding to these limitations, this study aims to synthesize 
existing research by conducting a systematic literature review of 
HCI publications that use service design. Our primary research 
question is how HCI adopts service design. Informed by the related 
works above, our analysis specifcally aims to explore the following 
questions: 

• What dimensions or levels of service design have been taken 
up in HCI? 

• What are future prospects for adopting service design in 
HCI projects? 

3 METHOD 

3.1 Search Strategy 
A systematic literature review was conducted and reported accord-
ing to the PRISMA statement [67] to identify existing literature in 
HCI that claims to adopt, use or be informed by service design. We 
used SCOPUS as a main data source, as it provides signifcantly 
more coverage of HCI literature than other sources such as Web of 
Science, primarily due to its coverage of relevant ACM and IEEE 
peer-reviewed conference proceedings, thus can be used as a sole 
data source for citation-based research and evaluation in HCI [62]. 
We searched for the exact term “service design” appearing in the 
title, abstract, or author keyword of papers, to include papers that 
explicitly claim that their work addresses service design or service 
design plays a salient role in the publication. The timeframe was 
from anytime the term service design appeared for the frst time to 
the year of 2020. 

This resulted in 1,725 documents written in English. We then 
screened the documents, limiting them to computer science and 
excluding irrelevant subject areas such as dentistry, chemical engi-
neering, veterinary, agricultural and biological sciences, medicine, 
biochemistry/genetics/molecular biology or earth and planetary 
sciences. As results, 667 papers remained. 

3.2 Screening Criteria 
We screened the 667 papers to identify the publications that are 
only relevant to the main focus of our study. Figure 2 shows our 
screening procedure. First, we fltered unintended keyword search 
results, where “service” and “design” were each of two separate 
parts in a sentence (n = 11). 19 entries that were not accessible to 
our academic institutions were also excluded. This fltering resulted 
in 637 publications. We then narrowed the publication pool to stud-
ies that are more elaborate in how the feld of “HCI” adopts service 

design. This fltering excluded a number of publications from Ser-
vice Engineering, Operations Management, Service Information 
Software and System where the defnition of service design has 
been established in their own disciplines (e.g., [1]). Studies from ser-
vice design research communities that are considered far from HCI 
were also excluded as they are not relevant to how “HCI” adopts 
service design (e.g., [6, 45]). After these exclusions, 227 publications 
remained. 

Furthermore, we screened 42 papers where service design does 
not play any role in the project or discussion in publications, but 
merely mentioned. We did not exclude extended abstracts or work-
shop proposals as long as they demonstrate the publication authors’ 
standpoints and usage of service design in their work (e.g., [80, 104]). 
We, however, excluded the workshop proposals or panel abstracts 
that do not present any perspective to service design without cit-
ing any references (n=6). As results, a total of 179 publications 
remained for the fnal analysis. 

To account for inter-rater efects in our screening process, both 
the frst author and the second author did the frst screening of 
30 papers containing unintended keyword search and not accessi-
ble entries. Then the second author screened 637 papers, and the 
frst author randomly screened 20% of the papers using the same 
screening criteria. The frst author and the second author resolved 
the discrepancies, then repeated the screening process until the 
inter-rater reliability, Cohen’s unweighted kappa, was above 0.6. 

3.3 Analysis 
Our analysis frstly focused on revealing overall patterns of the 
adoption of service design in HCI, via summative analysis of service 
design publication numbers in HCI venues over the years, and the 
service design methods adopted in these publications. Secondly, an 
in-depth analysis was conducted to identify dimensions of service 
design adopted in HCI studies. For this analysis, we employed 
inductive content analysis [28] to analyze the 179 papers. The frst 
author started the analysis by open coding 20% of the papers, which 
resulted in 20 codes. The frst and second author then discussed 
the codes against the research questions in a workshop where 
they gained consensus on 16 fnal codes. Using the fnal codes, the 
second author coded all 179 papers, and the frst author coded 40% 
of the papers. The frst and second author resolved all discrepancies, 
then repeated the process until the inter-rater reliability, Cohen’s 
unweighted kappa, was above 0.6 for all variables. The 16 fnal 
codes were categorized into 3 categories of scope of design, scope 
of actors, and needs for clarifcation, and further synthesized into 7 
subthemes and two higher order themes, as reported in the next 
section. 

4 RESULTS 
In this section, we report the results of the summative and inductive 
analyses of our sample of 179 publications. First, we report the time-
line of service design publications as annual volumes (subsection 
4.1), and then the kinds of service design methods adopted by HCI 
research (4.2). The methods analysis is informed by the notion that 
the adoption of methods indicates how the practice is understood 
[11]. The inductive content analysis resulted into two higher or-
der themes. The frst theme reveals the varying scopes of service 
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Figure 2: The publication screening procedure in this study. 

design adoption in HCI, which indicate current contribution areas 
of service design in HCI. This frst theme includes 7 subthemes 
that elaborate those various scopes. The second theme concerns 
with relations of service design scopes and emerging technologies. 
This theme consists of two subthemes, one focusing on social com-
puting/crowdsourcing technologies and the other on AI-related 
technologies. 

4.1 Annual volumes of service design 
publications in HCI 

The frst analysis of the service design literature included mapping 
of the 179 publications over their publication years to see any 
pattern of increase in service design work in HCI. Figure 3 depicts 
the annual volumes resulted from the analysis. 

The term service design frstly appeared in the author keywords 
of the paper in 2004 [105] and another one in 2005 [97]. These 
papers focused on usability of the software systems and included 
service design as an author keyword as a generic term that refers 
to the design process of intangible products (i.e. digital services). In 
the inductive content analysis to be reported later in this section, 
such type of papers was coded under C16: Using SD loosely. Besides 
the total number of publications each year, we separately counted 
the papers under C16, to see whether the studies that did not regard 
service design as a distinct approach but refer to it as merely the 
process of designing digital services, is decreasing or not. In other 
words, we wanted to see whether there is an increasing pattern of 
HCI’s recognition of service design as a distinct approach. Figure 
3 shows both the total number of publications and the number of 
publications where service design loosely refers to designing of 

digital services. As seen in Figure 3, there is no decrease of those 
papers till recent years, which might indicate the poor recognition 
of service design as a distinct approach in HCI. 

There was the frst notable increase in 2010, and since then 
till 2019, there have been nine to 17 papers each year without a 
clear pattern of increase for the past decade. Multiple papers from 
this period originated from a handful of research teams and their 
projects. For example, the sets include the studies on "incidental 
users” from 2010 [42] and 2012 [43], a series of publications on 
crowd-sourced bus schedule information from 2010 [112], 2011 
[119], and 2013 [113], multiple publications on robot services in 
2010 [55] and 2012 [56, 57], multiple publications on “experience 
vision” in 2013 [37, 95, 107], and a series of publications on pattern 
language from 2011 to 2015 [4, 5, 46, 47]. The multiple publications 
from a few research teams is not a strong evidence on wide-spread 
adoption of service design in HCI communities. 

In 2020, however, there was a remarkable increase of service 
design publications (total 35 papers). Interestingly, about 46% of 
the papers in 2020 (n=16) are from various institutes in China. We 
will unpack the possible reason for this recent sudden increase of 
publications from China in Discussion section. 

4.2 Adoption of methods 
4.2.1 Types of service design methods used. We analyzed what 
service design methods were used in the 132 publications that 
adopted service design as a distinct approach (Table 1). Methods 
that are introduced as service design methods in various service 
design textbooks (e.g., [78, 90]) were identifed as service design 
methods in this analysis. Service design methods in these terms 
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Figure 3: 179 HCI publications that adopted service design over the years. 

Table 1: The number of methods in our sample of the literature 

Methods Number of papers (%*) 
Interview 36 (27.2%) 
Co-design / participatory design workshop 32 (24.2%) 
Customer journey map 26 (19.7%) 
Service blueprint 26 (19.7%) 
Observation (ethnography, shadowing, contextual inquiry) 22 (16.7%) 
Persona 17 (12.9%) 
Prototyping 11 (8.3%) 
Storyboarding 10 (7.6%) 
(eco-) System mapping 9 (6.4%) 
Stakeholder mapping 8 (6.1%) 
Scenario 8 (6.1%) 
Probes 5 (3.8%) 
Service safari 1 (0.8%) 
Service staging (for prototyping) 1 (0.8%) 
Role play 1 (0.8%) 

*Percentage is calculated by (no. of papers / 132 papers that used SD as a distinct approach – excluding 47 papers coded in C16). 

also include methods that are generally used across various design 
felds, such as, interview methods, observation, prototyping and 
persona. 

The result shows that an interview method is the most fre-
quent one (n=36) in this set of publications. While many studies 
focused on interviewing end-users, some studies used interviews 
to involve service providers’ perspectives and experiences (e.g., 
[12, 23, 50, 58, 101]). Co-design/participatory design workshops 
were the second most frequent methods (n=32). They were used 
mainly for three purposes: to bring diferent perspectives from mul-
tiple stakeholders and co-envision their collaborative networks (e.g., 
[12, 24, 47, 61]), to facilitate dialogues between users and service 

providers (e.g., [93, 112]) and to engage users’ point of view to tech-
nological systems development (e.g., [22, 40, 52, 113]). For the two 
former cases, HCI designers or researchers facilitated collaboration 
among users, service providers and other stakeholders. 

Customer journey map and service blueprint methods appeared 
the equal number of times (n=26). 11 papers used both methods in 
their projects (e.g., [27, 40, 47, 87, 117]). Several studies used system 
mapping (n=9) and stakeholder mapping (n=8) to elaborate how 
various stakeholders collaborate on new technological systems (e.g., 
[14, 16, 17, 69, 71, 85, 108]). A few studies used a service design-
specifc term for a method, such as “service safari” [78] (see [108]) 
and “service staging” [90] (see [27]). 



CHI ’22, April 29–May 05, 2022, New Orleans, LA, USA Jung-Joo Lee et al. 

Table 2: Scopes of service design adoption 

Category Code (C) Number of papers (%) 
Scope of Design C4: Journey perspective 66 (36.9%* / 50.0%**) 

C5: Backstage work process 58 (32.4% / 43.9%) 
C6: Collaborative networks involving multiple roles 58 (32.4% / 43.9%) 
C3: Multiple touchpoints 48 (26.8% / 36.4%) 
C2: UI/UX features 40 (22.3% / 30.3%) 
C7: Value exchange / value co-creation 33 (18.4% / 25%) 
C1: Single touchpoint interaction 18 (10.1% / 13.6%) 
C10: Business model 11 (6.1% / 8.3%) 
C9: Service/value constellation 5 (2.8% / 3.8%) 
C8: Speculating future infrastructure 3 (1.7% / 2.3%) 

Scope of Actors C14: Multiple, networked stakeholders 54 (30.2% / 40.9%) 
C11: Only end-users 35 (19.6% / 26.5%) 
C13: End-users & service providers 27 (15.1% / 20.5%) 
C12: Customers of end-users / end-users as service providers 6 (3.4% / 4.5%) 

Needs for Clarifcation C16: Using SD loosely 47 (26.2%*) 
C15: Clarifcation eforts between SD & HCI 19 (10.6%*) 

* Percentage is calculated by (no. of papers / 179 included papers).
**Percentage is calculated by (no. of papers / 132 papers that used SD as a distinct approach – excluding 47 papers in C16).

4.2.2 Development of new methods. Several studies developed new 
methods to apply service design notions and scopes to HCI. For 
example, Nass et al. [69] designed a method called “Tangible Ecosys-
tem Design” that incorporates business transactions, platform ca-
pabilities and external contexts (e.g. policy), to design for software 
ecosystem. While prototyping methods from interaction design, 
such as Wizard-of-oz [3, 56, 65], paper prototyping [5, 75] or interac-
tive mockups [18, 75] were popularly used, a few studies developed 
technology-enabled service prototyping tool, for example, using a 
virtual space [48] or AR/VR technologies [22]. 

4.3 Scopes of service design adoption 
The frst theme that emerged from the in-depth inductive analysis, 
scopes of service design adoption, was based on three categories.
First, Scope of design indicates which dimension of service design
was taken up in the HCI papers; Secondly, scope of actors indicates
the breadth of actors or the systemic perspective to actors; Lastly, 
needs for clarifcation pertains to contrasting views and unclarity to
service design in HCI. Table 2 presents the codes for each category 
in the order of frequency. In the following subsections, we report the 
7 subthemes, derived from the 16 codes under the three categories. 

4.3.1 User journey as the most addressed design scope. 66 papers, 
which take up half the 132 publications using service design as a 
distinct approach, were coded under C4: Journey perspective. Those
papers used a customer journey map mostly to describe user jour-
neys (e.g., [40, 47, 87]). This indicates that a journey perspective 
to user’s actions was the scope most taken up from service de-
sign in the HCI work. This fnding is also in line with our earlier 
fnding from section 4.2 that a customer journey map is the most 
frequently used method, besides general design research methods 
such as interviews and co-design workshops. 

Many papers coded under C4 dealt with orchestration of multi-
ple touchpoints (C3: Multiple touchpoints, n=37), but 10 papers used

journey mapping for a single product to support various phases of 
user interactions with the product, such as a snack robot [57], mo-
bile apps [25, 44, 68] or an interactive table [18]. 24 papers among 
the 66 studies dealt with only end-users. A journey perspective 
being the most frequent design scope for service design in HCI, 
dealing with only end-users, might be resulted from HCI’s prevail-
ing focus on end-users [31]. In fact, more than one third of papers 
under C4 had a main focus on UI/UX features (C2: UI/UX features,
n=24). 

4.3.2 Integrating the backstage work process and employee expe-
riences. The next most frequent code under the scope of design 
category was C5: Backstage work process (n=58). Some of those
papers elaborated the backstage work process by using a service 
blueprint (e.g., [111, 114, 116]), while some other studies described 
in the text how the backstage should be operated to support an 
intended service delivery (e.g., [12, 109]). Some studies described 
how human actors operate in the backstage to maintain technolog-
ical systems users interact with, for example, a backstage operation 
for robot [56], “backstage control mechanism” behind an interac-
tive table [18], and government ofcers’ work to process reports 
by citizens [50]. Some other studies explained how human actors 
collaborate with technological systems to support user’s journey, 
for example, how service staf and chatbots work together during 
the service breakdowns [106]. 

Going beyond the mapping of the work process, a few papers 
addressed the employees’ experiences and pain points, especially 
healthcare staf (e.g., [12, 51, 73, 117]). By interviewing healthcare 
staf, their work aimed at improving not only patient’s experiences 
but also healthcare staf’s. 

4.3.3 Designing for collaborative relationships of multiple stake-
holders and value co-creation. C6: Collaborative networks involving 
multiple roles was also the second most frequent code in the scope
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of design category (n=58). In those papers, the consideration of 
collaborative networks goes beyond multiple groups of users but 
deal with stakeholders who may infuence the development, deliv-
ery and maintenance of the proposed services, such as government 
organizations (e.g., [50, 59, 112]), community representatives (e.g., 
[24, 41, 58]), manufacturing companies (e.g., [17]), insurance com-
panies (e.g., [102]) and so on. Those studies focused on identify-
ing new stakeholders who would bring new resources to sustain 
proposed services and create new types of values. For example, 
Davoli and Redström’s work [24] envisioned a new partnership be-
tween communities and existing private service providers to handle 
maintenance and management of drone-based post services. An-
other example is Wang et al.’s work [102] that proposed to involve 
an insurance company as a stakeholder of the intergenerational 
interaction platform, as a fnancial sponsor who will collect the 
elderly-related data. 

As such, the way those studies elaborate collaborative relation-
ships among multiple stakeholders is diferent from collaborative 
task fows around technological systems, and focused on resource 
exchanges. Quite a few studies coded under C6 addressed value 
exchange/value co-creation models (C7: Value exchange / value 
co-creation, n=32). Some papers elaborated their new value co-
creation models citing the original concepts of S-D logic by Vargo 
and Lusch [98] and value co-creation by Grönroos and Hell [36] 
(e.g., [14, 47, 74, 99, 114]). The other studies described how multiple 
stakeholders in collaborative networks exchange their resources to 
sustain the service and create new types of revenue streams through 
stakeholder mapping or system mapping (e.g., [3, 17, 102, 103]). 

4.3.4 Dealing with business models. 11 papers (8.3% among 132 
papers that adopted service design as a distinct approach) were 
found to deal with business models (C10: Business models). They ad-
dressed new business models as an implication from, or an enabler 
for, their new value co-creation models (e.g., [3, 17]). 8 papers out 
of 11 dealing with business models were coded C7: Value exchange/ 
value co-creation. 

A few papers dealt with business models as a main focus of their 
work rather than implication. For example, Stenros and Sotamaa 
[89] analyzed new economic models of game industries informed by 
a service paradigm and ofered future design directions. Quite a few 
papers discussed new business models around new economies, such 
as a sharing economy (e.g., [27, 103, 111, 118]) or a platform econ-
omy (e.g., [69, 89]). These papers stress the notion that technology 
companies now need to think of products as “platforms for all sorts 
of upgrades and value-added services” [89]. Interestingly, 9 papers 
out of the 11 papers discuss business models around social comput-
ing [3, 89, 102, 103] and AI-related technologies [17, 27, 111, 116]. 
They propose new business models enabled by crowdsourcing plat-
forms or AI-integrated services. We look at this fnding further in 
details in section 4.4. 

Although not many, 5 papers dealt with value constellation (C9: 
Service/value constellation). Value constellation is a notion that de-
scribes how values from various diferent stakeholders are entan-
gled in complex networks, beyond linear value chains [76, 88]. This 
notion addresses a broader scope of service design. Interestingly, 3 
studies among these 5 papers dealt with government services, to 

be able to provide holistic and life-long services to citizens, based 
on a value constellation and service bundle [29, 59, 94]. 

4.3.5 Speculating infrastructural systems and operations of future 
technologies. A few studies used service design to speculate infras-
tructures for future service implementation for new technologies 
(C8: speculating future infrastructure, n=3). For example, Davoli 
and Redström’s [24] speculative design of a community-owned 
drone delivery network and Lundberg et al.’s [61] co-design work 
to envision the future context for an unmanned air trafc manage-
ment system. They designed for and experimented with advanced 
technologies or “frst-of-a-kind systems” [61], speculating what 
infrastructural changes and socio-technical issues the design of 
technologies might bring in. 

4.3.6 End-user focused with new design strategies. While the above-
mentioned fndings present the expanded design scopes including 
backstage work and stakeholder networks, there were a consid-
erable number of studies that focus on end-user experiences. 35 
papers dealt with only end-users (C11: Only end-users) and 40 pa-
pers had their focus on user interface (UI) or user experience (UX) 
features of technology systems (C2: UI/UX features). A few papers 
used service design to mainly bring user experiences to the software 
development, regarding it as a synonym to user-centered design 
(e.g., [66]) or design thinking (e.g., [70]). 

However, it was also observed that service design informed new 
design strategies to the studies focusing on end-user experiences. 
As refected in C12, 6 papers addressed new types of users, such 
as customers of end users [42, 43] or users as service providers 
[19, 27, 111]. Inclusion of customers of end users led to the devel-
opment of new UX design strategies [42, 43]. Users’ multiple roles 
are discussed in ICT-enabled collaborative services [19] or sharing 
economy platforms [27, 111]. Another interesting case is Lee et al.’s 
[55] work that was informed by the concepts of service breakdown 
and service recovery from service management literature [9] and 
proposed new design strategies for human-robot interaction. 

4.3.7 Service design as a distinct versus non-distinct approach. We 
found 47 papers coded under C16: Using SD loosely (26.2% of the179 
papers), which refers to the studies that did not recognize service 
design as a distinct approach. While listing “service design” as 
an author keyword, those papers did not address any concepts or 
methods of service design, as if they regarded their approach as 
service design just because they dealt with digital services (e.g., e-
services [39], or web services [96]) or technologies used for service 
oferings (e.g., a remote service kiosk [91] or a museum content 
service [20]). In this sense, those studies seem to consider service 
design part of interaction design where objects of design are just 
digital services. 

Contrary to C16, there were a body of papers (n=19) coded under 
C15: Clarifcation eforts between SD & HCI. Those studies explic-
itly highlight service design as a distinct approach from HCI, by 
explaining the origins of service design and its disciplinary back-
grounds (e.g., [30, 46, 74, 80]). They include workshop proposals 
with an explicit aim to clarify relations between service design and 
HCI (e.g., [21, 104]) or full papers that ofer clarifcation between 
the two felds and possible scenarios for integration (e.g., [82, 114]). 
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Table 3: Numbers of the papers dealing with social computing/crowdsourcing technologies 

Technology 
Social 
computing 
/crowdsourcing 
technologies 
(n=28) 

Category 
Scope of 
Design 

Scope of 
Actors 

Code (C) 
C6: Collaborative networks involving multiple roles 
C7: Value exchange / value co-creation 
C5: Backstage work process 
C3: Multiple touchpoints 
C4: Journey perspective 
C10: Business models 
C2: UI/UX features 
C1: Single touchpoint interaction 
C9: Service/value constellation 
C8: Speculating future infrastructure 
C14: Multiple, networked stakeholders 
C11: Only end-users 
C13: End-users & service providers 
C12: Customers of end-users / end-users as service providers 

Number of papers (%) 
15 (53.6%* / 25.9%**) 
13 (46.4% / 39.4%) 
11 (39.3% / 19.0%) 
7 (25% / 14.6%) 
6 (21.4% / 9.1%) 
5 (17.9% / 45.5%) 
3 (10.7% / 7.5%) 
2 (7.1% / 11.1%) 
1 (3.6% / 20%) 
0 (0% / 0%) 
11 (39.3% / 20.4%) 
5 (17.9% / 14.3%) 
3 (10.7% /11.1%) 
1 (3.6% /16.7%) 

*Percentage is calculated by (no. of papers / 28 papers that deal with social computing/crowdsourcing technologies). 
**Percentage is calculated by (no. of papers / no. of papers under the same code from the all 179 papers from Table 2). For example, for C6: 
Collaborative networks involving multiple roles, 25.9% is calculated by 15 papers in this subset of papers / all 58 papers coded under C6. 

These two diferent codes, C15 and C16, indicate contrasting per-
ceptions to service design that currently co-exist in HCI, which we 
will discuss further in Discussion section. 

4.4 Relations of service design scopes and 
emerging technologies 

Zimmerman and Forlizzi [120] envisaged the opportunities that 
service design could bring into designing of emerging technologies. 
Inspired by their work, we identifed the papers that deal with 
emerging technologies and found that they focused mainly on two 
families of technology. First, 28 papers focused on social computing 
and crowdsourcing technologies. Second, 12 papers focused on big 
data and AI-related technologies such as machine learning systems, 
chatbots, AI-based autonomous vehicles, and blockchains. Our aim 
was to discover to what extent service design is adopted when 
designing with and for those emerging technologies. Thus, we 
closely looked into the 40 papers against the 14 codes concerned 
with the scopes of design and actors. 

4.4.1 Collaborative networks for social computing and crowdsourc-
ing technologies. Our frst fnding focuses on service design scopes 
for social computing and crowdsourcing technologies (Table 3). 
Among the 28 papers that deal with these technologies, C6: Collab-
orative networks involving multiple roles was the most appearing 
code (n=15), followed by C7: Value exchange / value co-creation 
(n=13) and C5: Backstage work process (n=11). C4: Journey perspec-
tive, which was the most appearing code from the total set of 179 
papers, appeared only 6 times in this set of publications. Based 
on these fndings, service design seems to be used to identify and 
create collaborative relationships of multiple stakeholders around 
the social computing and crowdsourcing technologies. For example, 
citizen-participatory crowdsourcing platforms [50, 112] aimed to 
coordinate views from service providers and other stakeholders 
(e.g., local governments). Yoo et al. called for the establishment of 

“ongoing dialog and collaboration between the users and the service 
providers” as a success factor for crowd-powered services [112]. 

13 out of the 15 papers coded under C6 elaborated value co-
creation models underlying their proposition of collaborative net-
works. These studies mention the transitions of user roles into 
co-producers of services (e.g., [13, 86, 103]) or value co-creators 
(e.g., [34, 50, 119]), facilitated by the technologies. For example, King 
and Brown [50] discussed the beneft of crowdsourcing technolo-
gies to engage citizens as value co-creators and empower citizens 
to control their own well-being through participation. While the 
highest number of papers under the scope of actors, dealt with mul-
tiple, networked stakeholders (C14, n=10), several papers dealt with 
only end users (C11, n=5), focusing on peer-to-peer collaboration 
enabled by crowdsourcing technologies (e.g., [15, 19, 113, 118, 119]). 

5 papers considered new business models (C10: Business models) 
in their design of social computing, such as a shared bike busi-
ness [103] and capital fows in a smart canteen service system 
[3]. We found that almost half of the papers (45.5%) addressing 
business models from the total set of 179 papers deal with social 
computing/crowdsourcing technologies. Almost 40% of the papers 
addressing value co-creation (C7) from the total set also deal with 
this family of technologies. 

4.4.2 Customer journey and backstage work for AI.. The second 
fnding focuses on service design scopes and AI-related technolo-
gies, including machine learning systems and AI-based chatbots, 
autonomous vehicles and blockchains (Table 4). 

Among the set of the 12 papers identifed, a journey perspective 
was the most appearing design scope (C4: Journey perspective, n=8). 
Most papers under C4 in this set of publications used a journey 
perspective to identify design opportunities for AI-based systems 
or delineate the procedure of users interacting with the automated 
systems. For example, healthcare staf’s decision-making paths for 
a heart pump implant [109], a customer journey of the bike-sharing 
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Table 4: Numbers of the papers dealing with AI-related technologies coded 

Technology Category 
AI-related Scope of 
technologies Design 
(machine learning, 
AI-based chatbot, 
autonomous 
vehicle, 
blockchain) 
(n=12) 

Scope of 
Actors 

Code (C) 
C4: Journey perspective 
C3: Multiple touchpoints 
C5: Backstage work process 
C6: Collaborative networks involving multiple roles 
C7: Value exchange / value co-creation 
C10: Business models 
C2: UI/UX features 
C1: Single touchpoint interaction 
C8: Speculating future infrastructure 
C9: Service/value constellation 
C11: Only end-users 
C14: Multiple, networked stakeholders 
C13: End-users & service providers 
C12: Customers of end-users / end-users as service providers 

Number of papers (%) 
8 (66.7%* / 12.1%**) 
7 (58.3% / 14.6%) 
6 (50% / 10.3%) 
6 (50% / 10.3%) 
4 (33.3% / 12.1%) 
4 (33.3% / 36.4%) 
3 (25% / 7.5%) 
1 (8.3% / 5.6%) 
0 (0% / 0%) 
0 (0% / 0%) 
5 (41.7% / 14.3%) 
4 (33.3% / 7.4%) 
2 (16.7% / 7.4%) 
0 (0% / 0%) 

*Percentage is calculated by (no. of papers / 12 papers that deal with AI-related technologies). 
**Percentage is calculated by (no. of papers / no. of papers under the same code from the all 179 papers from Table 2). For example, for C4: 
Journey perspective, 12.1% is calculated by 8 papers in this subset of papers / all 66 papers coded under C4. 

service using a blockchain technology [27], and a passenger’s jour-
ney using a robo-taxi service [65]. Some other papers used a cus-
tomer journey just to describe new service concepts [33] where AI 
is incorporated to provide personalized services based on big data 
(e.g., [63, 111, 116]). 

6 papers coded under C5: Backstage work process explained how 
the backstage systems integrated with automated technologies and 
machine learning algorithms, support the customer journeys (e.g., 
[27, 111, 116]). A few studies among those 6 papers focused on 
collaboration between human actors and automated systems in 
the backstage, to support breakdowns [106] or mitigate decision-
making conficts [58, 109]. 

6 papers addressed multiple stakeholder collaborations (C6: Col-
laborative networks involving multiple roles, n=6). Those studies 
under C6 addressed new collaborative relationships enabled by 
big data and AI-based services [17, 27, 111, 116] or value conficts 
of various stakeholders around the automated systems [58, 109]. 
Lee et al.’s [58] work is a good example where the authors discuss 
implications for future algorithmic services for donation alloca-
tion by identifying multiple stakeholders’ value conficts, roles and 
expectations. 

All 4 publications on new collaborative networks enabled by 
big data and AI-based services [17, 27, 111, 116] also proposed new 
value co-creation models (C7: Value exchange / value co-creation, 
n=4) and furthermore business models (C10: Business models, n=4). 
For example, on-demand promotion and cross-platform ticketing 
service [116], a business model tapping on a shared economy [27, 
111], and a business collaboration with insurance companies and 
manufacturers interested in healthcare data [17]. These 4 papers 
dealing with business models and AI-related technologies take up 
almost 40% of all 11 papers coded under C10. 

5 DISCUSSION 
Our systematic literature review on the 179 HCI publications re-
vealed several trends of service design scopes in HCI, which indicate 
HCI’s current perceptions of service design as well as limitations 
and future opportunities. While the increasing relevance of service 
design has been recently promoted [31, 54, 120], our study did not 
fnd a notable increase of service design adoptions in HCI, only 
except the steep increase in 2020. We noted that almost half of this 
steep increase in 2020 was contributed by Chinese universities (16 
papers out of 35). This phenomenon can be explained by the Chi-
nese government’s current focus of research programs promoting 
the development of public and social services using AI technologies 
[79]. This fnding might refect a current rising interest in service 
design in Eastern Asian countries for their national growth [7], 
whereas service design had originally emerged and evolved in the 
United States and Western Europe [2]. Below, we refect on our 
fndings against the two main research questions. 

5.1 HCI’s current perceptions and adoptions of 
service design 

According to our inductive content analysis. a journey perspec-
tive to user interaction, employee’s backstage work processes and 
collaborative networks of multiple stakeholders were the most com-
monly found service design scopes in HCI publications. Inclusion 
of employees’ backstage work and multiple stakeholders’ value 
co-creation networks evinces that the HCI works using service 
design expand conventional scopes of HCI into stakeholder net-
works beyond end-users and political and economic landscapes 
around technology systems. This expansion through service design 
framing was envisioned by Forlizzi [31] about a decade ago and 
our fndings demonstrate the current phenomenon. 

One may argue that employees’ work processes and multiple 
actors’ collaborations have been topics of HCI since its early years, 
saliently in Computer-Supported Cooperative Work (CSCW) (e.g., 
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Figure 4: HCI’s current adoptions of service design against the four dimensions and future opportunity areas. 

[35]). The main focus of those HCI studies was to understand em-
ployees’ tasks and collaborations to be able to design work tech-
nologies and collaborative systems. In other words, employees were 
the main users of design. Diferent from this, the HCI publications 
using service design in our dataset focus on the backstage work 
of employees that aligns organizational processes and user’s jour-
ney. Instead of collaborative actions among multiple employees, 
the collaborative networks in the present HCI publications using 
service design focus on identifying new stakeholders to sustain a 
service concept [33] and proposing new value co-creation models 
that speculate new economic and social platforms. 

While we saw the expansions of the design scope, we also found 
the frequent focus on user experience in the service design work 
of the HCI publications. A product-centric view was also observed 
from the fndings that more than 30% of the 132 papers that used 
service design as a distinct approach focused on UI/UX features 
and more than 10% of the papers dealt with only single touchpoints. 
This observation is in line with Zimmerman and Forlizzi’s [120] 
earlier concern of the conventional HCI work to be product-centric, 
which might hinder HCI communities from integrating a systemic 
perspective of service design. It is also important to note that a sig-
nifcant number of papers did not seem to consider service design 
as a distinct approach, but as part of interaction design where ob-
jects of design are digital services. Our analysis on annual volumes 
did not show any decreasing pattern of such publications. These 
fndings indicate that service design is not clearly defned yet in 
HCI, as similarly expressed by Yu [115]. 

The abovementioned fndings demonstrate that HCI’s cur-
rent perception on service design seems to remain closer to the 
interaction-level dimensions, i.e., the customer experience and the 
backstage work process, than the other two dimensions closer to 
the system level (see Figure 4). In terms of Kimbell’s [49] conceptu-
alization, HCI’s perception on service design is closer to the design 
of services, in which services are considered as intangible objects of 

design, than designing for service that focuses on creating conditions 
for value co-creation [100]. 

A few reasons can be speculated for this “slow” and partial 
adoption of service design in HCI. First, service design as a dis-
cipline itself is not substantially matured yet in that many service 
design scholars work on the development and clarifcation of its 
disciplinary and professional identities [76, 92, 100, 115]. Secondly, 
whereas the interaction level service design tends to ofer clear 
relevance and practical methodologies to HCI design, the system 
level service design that deals with value networks, ecologies and 
markets might appear business-oriented. Thus, the understand-
ing of the system level might require a disciplinary leap for many 
HCI designers [88], and designing for stakeholders’ values is often 
considered outside the scope of HCI design [81, 120]. A practical 
reason for the modest inclusion of the system level in HCI might be 
that the system level service design requires a longer-term engage-
ment than typical HCI design projects to produce transferrable and 
publishable outcomes [26]. 

5.2 Future prospects of service design for 
emerging technologies and new economy 
models 

Our analysis revealed that the body of HCI studies dealing with 
social computing/crowdsourcing technologies and AI-related tech-
nologies are nearest to the system level dimensions of service design. 
Those studies adopted service design for a broader consideration 
of multiple actors with political and economic concerns [83, 110], 
as well as new conceptualizations of system behaviors, from pre-
scribed to unpredictable [72]. 

While several earlier studies argued business being out of the 
scope of HCI [31, 81, 114], our review revealed that HCI research 
starts to embrace the current interplays between technology design 
and business models. In fact, business has been a topic in HCI 
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for a long time (e.g., [10]), but the growing impact of S-D logic in 
technology companies and the important role of technologies as 
enablers of new economic models urge stronger consideration of 
business in technology design [88, 120]. 

Speed and Maxwell [88] have put forward an acute perception 
of the stakeholder networks, ecosystem and markets in HCI design 
and argued that designer’s understanding of ecosystem and value 
constellation would extend the role of design and designers beyond 
being a hired hand somewhere in a linear value chain. We be-
lieve that system-level service design, or service ecosystem design 
[100], which intends to facilitate the emergence of desired forms of 
value co-creation, can inform frameworks and methodologies for 
such design tasks. For example, data-based technologies requiring 
continuous user participation will beneft from the methodic under-
standing of ecologies of value-in-use and value constellation ofered 
by service ecosystem design, as it will allow designers to reveal and 
propose new forms of causality around their design interventions 
[88]. Future HCI studies dealing with AI-related technologies could 
beneft from integrating more system-level dimensions of service 
design, too, for tackling the complexity in designing fair AI systems 
[72, 110] and their ethical and political issues [8]. Designing with 
autonomous vehicles, as a platform for data and value constellation, 
would be a promising area for system-level service design as well. 

Considering value constellation and business models might re-
quire a substantial leap in disciplinary expertise for many HCI 
designers. We believe that service design, more accurately service 
ecosystem design, can ofer a valuable stepping stone. Future agenda 
for researchers who work across both felds of service design and 
HCI would be to develop methodologies and frameworks to bring 
business dimensions to technology design. A few precedent stud-
ies from service management have already shared methodological 
insights to integrate business perspectives of service design and 
user experience perspectives from interaction design [76, 92]. They 
focus on a sequential relationship between service design and inter-
action design where service design develops a value constellation 
model that informs what user interactions need to be designed. 
More multi-disciplinary research projects involving service design, 
interaction design, computer science, social science, and business 
would enable similar and advanced development. 

6 CONCLUSION AND FUTURE WORK 
This paper presents the analysis of HCI’s current understandings 
and adoptions of service design, by conducting a systematic litera-
ture review. HCI being a multidisciplinary feld in its nature, clari-
fcation of understandings and benefts of new disciplines around 
HCI will help the feld better collaborate with other disciplines and 
evolve. The systematic literature review conducted in this study is 
part of the ongoing clarifcation eforts. Due to the methodological 
choice of systematic literature review, this study only focuses on re-
search projects and scholarly work. Future work on analysis of how 
HCI practitioners use service design in their work will provide a 
more comprehensive picture to our research questions, i.e. how HCI 
adopts service design. For further probing of the future prospects of 
service ecosystem design for emerging technologies, more in-depth 
studies on exemplary cases will be useful to elaborate future design 
and research scenarios. 
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