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Abstract. The scope of Human-Computer Interaction (HCI) research is expand-
ing with regard to the studied systems and stakeholders, and its impact areas.
Service design has recently gained tractions in HCI as an approach to deal with
these expansions. However, there has been confusion around the definitions and
roles of service design in HCI, especially with its overlaps and differences with
interaction design. To examine how HCI has adopted service design, this paper
presents results from a systematic literature review on 52 papers from the most
cited HCI publication venues. Our findings show that the adoption of service de-
sign concepts and methods in HCI has been sporadic over the past decade. The
term service design has been interpreted as a variety of meanings. The most pre-
dominantly observed understandings include service design as a term for design-
ing digital services instead of products, and as an approach providing a journey
and system perspective to the design of social computing, Internet of Things, or
other complex systems. Only a few studies adopted the fundamental logic of new
value exchange or co-creation of systems from service design. We discuss the
reasons behind the differing interpretations of service design by HCI and future
opportunities for HCI to better benefit from service design.

Keywords: Service Design, Systematic Literature Review, Multidisciplinary.

1 Introduction

In recent years, Human-Computer Interaction (HCI) researchers have started to discuss
service design as information technologies increasingly involve complex systems and
multiple stakeholders, and the usage model for technologies becomes a service (e.g.
Software as a Service — SaaS) [26, 28, 67, 79]. In 2019, the Encyclopedia of Human-
Computer Interaction published a stand-alone chapter of service design by Zimmerman
and Forlizzi [95]. In the past INTERACT conferences, albeit few, there has been a call
to adopt service design approaches to design for more complex socio-technical systems
[1, 20, 72]. Service design framing and approaches are called for to deal with the
changes in the landscape of information technologies design, namely the change of the
design context from end-users to multiple stakeholders, the change of design object
from a single product to a system, and the change of the impact area towards a socio-


mailto:christine.yap@u.nus.edu

economic system [28]. Previous research [26, 34, 95] argues that service design can
offer a logic, approaches and tools to HCI to constructively respond to these changes.
On the other hand, technology advancement has enabled the development of traditional
services to new digital services, for example, by tapping on mobile technologies [15,
82], cloud computing and IoT [14, 64], social computing [31, 96], artificial intelligence
[49] and autonomous systems [42, 52].

While the potentials of service design to HCI have been discussed, there are some
concerns and confusions around the intersections between service design and HCI (e.g.,
see [27, 34, 45, 67]). For example, Roto et al. [67] addressed fuzziness in overlaps and
differences between service design and user experience (UX) design. Lee [45] reports
her observation that to HCI communities, service design might seem to deal more with
business concerns than user concerns, which sets a distance from HCI to service design.

As a matter of fact, service design has grown across various research fields, includ-
ing marketing and management, design, and information systems engineering. This re-
sults in varying perceptions and definitions of service design that co-exist, which makes
its concept elusive [45, 92].

A few scholars in service design research observed that there has been a lack of clear
understanding around concepts, theories and methodologies of service design due to its
varying evolution paths and methodological traditions, which results in poor contextu-
alization of service design by broader communities [62, 92]. Despite the current situa-
tion where the interest and confusion co-exist, there has been little research that sys-
tematically overviews how service design has been adopted and used in HCI research,
to examine how HCI interprets service design and what elements of service design HCI
views relevant and beneficial to adopt and by doing so identify limitations and future
development directions.

Responding to these gaps, this research examines how HCI research has adopted and
interpreted service design in its projects and discourses through a systematic literature
review. The study focuses on the review of 83 publications from the top 20 HCI publi-
cation venues according to Google Scholar Metrics (refer to Appendix). The results
identify different scopes of service design taken up by HCI projects, which imply mul-
tiple levels of service design contributions to HCI but also differing interpretations of
what service design is. Based on the results, we discuss current limitations in how HCI
adopts service design by identifying what is left behind in their uptakes, as well as new
opportunity areas the current HCI projects have not fully tackled yet.

For our analytic sensitivity, we gained inspiration from Boehner et al.’s work [11],
How HCI Interprets the Probes, which diagnosed dominating views and underlying
tensions in HCI through the analysis of varying adoptions of the probes. With a similar
analytic lens, we aim to shed light on underlying assumptions and tensions in HCI at
the boundary with a new approach, in this case, service design with its origins and logic
from marketing and management. In other words, our research focuses on How HCI
interprets service design. In what follows, we begin by introducing the origins and var-
ying scopes of service design, and its current appearance in HCI. Then we describe our
findings from the literature review and discuss the underlying interpretations of service
design in HCIL.



2 Service Design and Its Adoption in HCI

Service design emerged in management and operations studies in the 1980s as a way to
manage the quality of service and systematically approach its development [69]. In the
early days, the object of design, “a service” is often distinguished with a product upon
four characteristics, i.e., intangibility, heterogeneity, inseparability of production and
consumption, and perishability [24, 93], often called IHIP framework [51]. The recog-
nition of service design in design communities traces back to the 1990s, when designers
started to correspond to the evolution of the service economy [12, 13, 55, 60, 63]. Re-
searchers and practitioners in design have developed methods and strategies to ap-
proach this new object of design in a human-centered, creative and tangible way [63,
92]. Their work has been informed by various existing design approaches: for example,
interaction design has informed the development of methods for designing service in-
terfaces between users and service systems [68] and co-design has provided methods
for stakeholder collaboration in service innovation (e.g., [35, 39]). In the early 2000s,
service design has undergone a major shift by meeting the service-dominant logic (S-
D logic) [75], from designing intangible service offerings to designing for a set of pro-
cesses or platforms that facilitate value co-creation [43, 61]. S-D logic blurs the distinc-
tion between tangible goods and intangible offerings, as both work as mediums for
value co-creation. This indicates that for service design informed by S-D logic, tangi-
bility/intangibility is not a criterion that determines the object of service design versus
product design.

With the evolution of service design for the past few decades, there have been schol-
arly attempts to clarify concepts, methodologies and theoretical frameworks of service
design (e.g. see [18, 34, 43, 54, 61, 68, 92]). As a crucial part of the clarification efforts,
those studies offer a systematic conceptualization of multiple levels of service design.
They mostly agree on the levels as follows, from the interaction level to the infra- and
social- structure level [57, 61, 62]:

o First, service designers design for journey experiences of customers, where multiple
touchpoints are orchestrated. A service design tool such as customer journey map-
ping supports this design activity.

e Secondly, service designers design for work processes of service co-production and
delivery, by incorporating how employees and support systems should work to-
gether. A service design tool such as service blueprinting supports this design activ-
ity.

o Thirdly, service designers identify new and relevant stakeholders and design for new
collaborative networks where values are co-created. A service design tool such as
stakeholder mapping supports this design activity.

o Fourthly, with the development of new value exchange/co-creation models, service
designers speculate on new socio-technical and economic models in the future,
which often challenges existing structures and norms. Future casting and scenario
methods support this design activity.



While there seems to be an exchange of methods between interaction design and service
design [67, 68], the adoption of service design in HCI research has not been salient [67,
87]. More recently, a few studies aimed to “explore new opportunities at the intersec-
tion between HCI and service research” [78] and clarify their differences, discussing
how the two fields could mutually benefit [9, 10, 19, 67, 79]. They discuss the benefits
from engaging in service design in HCI research, especially for emerging technology
landscapes such as SaaS, cloud and social computing, and [oT, and reinforce the need
for “service framing” [28] to design IT systems [95]. As the advancement of these tech-
nologies introduces radical innovation to economic models, those researchers argue that
service design can provide a logic, frameworks, and tools for HCI researchers to de-
velop technological applications in line with new economic models. For example, the
concepts of value co-creation in service design could “help HCI design teams to iden-
tify different types of value each stakeholder holds and wants, and design for interac-
tions that can produce those values” [95]. However, they also address a challenge that
designing for values for stakeholders is often considered outside the scopes of HCI
research [95].

As service design has been developed across various domains, from marketing and
management to design, there are multiple perspectives to defining what service design
is and possibly due to that reason, service design has been poorly understood and con-
textualized in other domains. In HCI, while there has been a growing interest, there is
no clear picture of how HCI has engaged in service design in its research. The following
sections of this paper explain the conduct of a systematic literature review to delve into
this topic.

3 Systematic Literature Review

Our analysis is two-fold. First, we want to see the trends of design spaces and contri-
bution areas that intersect between service design and HCI. To do so, we carried out
quantitative analysis by looking at the technology enablers used, domains, and methods
adopted by the papers. Secondly, we want to look at how HCI defines and perceives
service design - its logic, scope, and capacity. For this second aim, we conducted an
inductive content analysis [25] to identify themes that reflect the papers’ understand-
ings of service design.

3.1  Search Strategy

A systematic literature review was conducted and reported according to the PRISMA
statement [58] to identify existing literature in HCI that adopt service design as a pro-
cess, method, logic, or practice. We searched for the term “service design” in the top
20 publication venues in the field of HCI (according to Google Scholar metrics, as of
July 2020, refer to Appendix). We restricted the search to papers with “service design”
appearing in the title, abstract, or keyword, because our main goal is to analyze papers
where service design plays a salient role.



3.2 Article Screening

All resulting papers from the top 20 HCI publication venues (n = 83) were screened to
identify papers from the field of HCI that clearly convey how service design has in-
formed or been adopted in the study. Fig. 1 illustrates the screening procedure.

Exclusion Criteria. A total of 31 papers were categorized as “excluded — irrelevant
works or insufficient information ), according to the criteria are as follows:

e “Service design” is mentioned without sufficient elaboration (e.g., listed as future
work, listed in an abstract of a keynote, panel discussion or workshop proposals
without elaboration showing how service design is adopted in its research setting) (n
=16)

e Papers from the field of Service/Software Engineering that only focus on how soft-
ware is constructed (e.g., Service Oriented Architecture, RESTful service, SOAP
(Simple Object Access Protocol)). (n = 2)

e Papers from the field of Service Marketing, Operations Management, or design com-
munities that are not relevant to HCI adopting service design. (n = 6)

e Unintended keyword search results, where “service” and “design” were each of two
separate parts in a sentence (e.g., “...public information service || design princi-
ples...”) (n=4)

e Papers that did not cite any literature (n = 3)

Out of the remaining 52 papers, 21 papers were categorized as “using ‘service design’
loosely”, as these papers use the term “service design” loosely to just refer to designing
digital services, without any link to service design as a distinct approach of design and
research.

The remaining papers (n = 31) that show service design being adopted as a process,
method, logic, or practice are categorized as “adopting service design”.

To account for inter-rater effects, after the first author screened all 83 papers, the
second author randomly screened 20% of the papers. The first 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. A final pool of 52 papers
was shortlisted for in-depth analysis (31 papers categorized as “adopting service de-
sign” and 21 papers categorized as “using ‘service design’ loosely”, refer to the link in
the appendix for the full list). The 21 papers categorized as “using ‘service design’
loosely” were included in the quantitative analysis for identifying the overall trends but
were not included in our inductive content analysis [25], as these papers did not provide
any insights related to how service design is engaged in.



Search result from top 20 cited HCI
publication venues (list in Appendix)
(n=83)

Excluded — irrelevant works or
insufficient information (n = 31)

Papers screened (n = 83) >

A

Full-text articles assessed
for eligibility (n = 52)

Using ‘service design’ loosely (n = 21)

(included for analysing overall trends, but
excluded from inductive content analysis)

A4

Papers adopting service design as process,
method, logic, or practice (n = 31)

Fig. 1. The article screening procedure in this study.

3.3  Analysis

To overview patterns and trends of design spaces and contribution areas that intersect
between service design and HCI, we first mapped the 52 papers (31 papers categorized
as “adopting service design” and 21 papers categorized as “using ‘service design’
loosely”) according to the year published, service domain, technology enablers, design
methods used, and region. We then delved into the varying scopes and perceptions of
service design in HCI through inductive content analysis [25] of the 31 most relevant
papers (categorized as “adopting service design’’). The first and second author coded
all papers separately, then held four meetings to discuss and resolve all coding discrep-
ancies.

4 Results

4.1 Overview of Service Design Adoptions

Number of HCI Papers Adopting Service Design over the Years. To see the fre-
quency of occurrences of service design in HCI over the years, we firstly map all 83
papers where service design appears in the title, abstract or author keywords in the



timeline. As seen in Fig. 2, the first appearance of the term “service design” in the title,
abstract, or author keywords within the top 20 HCI publication venues was in 2004
[80], focusing on the visual appeal of user interface design, continued with a few till
2006. Out of the three earliest papers included from 2006, two papers [16, 40] were of
student design competitions at CHI. Considering this, the adoption of service design in
HCI starts to be salient only for the past 10 years, with the distribution of publications
appearing to be quite sporadic. The years of 2012 and 2013 have the highest number of
papers, with or without the 31 papers categorized as “excluded - irrelevant works or
insufficient information”’. They are, however, contributed by a few research teams pub-
lishing multiple papers from their projects (first team [36, 37], second team [88, 89,
96], third team [46, 47, 48], fourth team [33, 73, 83]), rather than indicate the increase
of service design adoptions in HCI.

No recognition of service design as a distinct design approach. As mentioned in
Section 3.2, there are 21 papers categorized as “using ‘service design’ loosely”. These
papers use the term “service design” without referring to it as a distinct research field
or practice. While having “service design” listed as an author keyword or an area of
contribution, they did not project or build on any concepts or methods of service design
as a distinct design approach or methodology but deal with digital services. These pa-
pers appear to perceive service design as a subset of interaction design where objects
of design or final design outcomes are digital services rather than tangible products. For
example, [70] only focuses on identifying the features of mobile service offerings for
children (e.g., “low calling costs”, “charge-free emergency numbers to parents™), [56]
focuses on identifying the information architecture for an IT service request portal, and
[23, 32, 80] evaluate the usability elements of user interfaces for digital solutions with-
out any methods or logic of service design included. These papers adopt user-centered
design and user experience design in designing digital solutions, but did not include the
logic or approaches of service design in their literature review, methods, or design out-
comes.

No. of papers Search results from Top 20 cited HCI publication venues over the years

Categories
14

12 excluded - irrelevant works or
insufficient information (n = 31)
5
3

using 'service design' loosely
(n=21)

1 (not referring to field/practice)

4 4
2 2 1
1 3 1
1 1 \! 3 R 3
H H H : :
adopting service design (n=31
I aa 3 u P oy

(service design as process/
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 method! logic/ practice)

Year published

Fig. 2. Search result from the top 20 HCI publication venues over the years

Domains. Types of domains where service design was applied were analyzed for the
52 shortlisted papers (31 papers adopting service design + 21 papers using “service
design” loosely) to see the contribution domains that intersect between HCI and service
design (Table 1). 14 papers (26.9%) do not specify any service domain, only reporting



the studies on the computational technologies for digital services in general. The most
commonly applied service domain is healthcare (10 papers, 19.2%), with the papers
focusing on improving hospital services with technology [4, 85], general wellbeing [2,
40], or elderly healthcare [32]. Community service and transportation are the next most
applied service domains (6 papers each, 11.5%). This finding is in line with that of
service design communities, where service design is the most frequently used for
healthcare and community sectors [55].

Table 1. Domains of service design applied in HCI.

Domain Number of
papers (%)*
Not specified (focus on computational technologies for digital services in general) 14 (26.9%)

Healthcare (hospital systems/ equipment, vaccination program, diet recommendation, 10 (19.2%)
sports tracking, dementia care)

Community service (engaging homeless individuals, distribution of donations, elderly 6 (11.5%)
welfare, refugee resettlement)

Transportation (public transportation, ridesharing) 6 (11.5%)
Food service (food delivery, dining experience) 5(9.6%)
Logistics (delivery drones) 2 (3.8%)
Government service 2 (3.8%)
Social networking 2 (3.8%)
Finance (mobile banking) 1(1.9%)
Housing service 1(1.9%)
Retail 1 (1.9%)
Smart home environment 1(1.9%)
Workplace 1(1.9%)

* Percentage was calculated using (number of papers / 52 shortlisted papers).

Technology Enablers. Types of technologies that are part of service concepts as touch-
points or support systems were identified to see what kind of technology development
service design is used for and vice versa, what kind of technologies enable the service
concepts. Out of 52 papers, nine papers deploy more than one type of technology ena-
blers in designing service encounter interactions (e.g., an autonomous vehicle, a chat-
bot, and identification technology for an autonomous taxi service journey in [42]) and
support systems (e.g. [86] use Al matching algorithms for a shared housing service,
together with virtual reality for customer interaction). Mobile applications are the most
frequently appeared technology enabler (e.g., see [2, 3, 15, 21, 32, 82], followed by
interactive display (e.g., see [17, 21, 36 - 38, 76]. They serve as touchpoints for cus-
tomers.

We also mapped the technology enablers over the years to identify possible trends
(Fig. 3). While the usages of the different technology enablers are sporadic in the past
decade, more recent studies for the past five years used service design for more ad-
vanced technologies such as artificial intelligence [42, 49, 85, 86], augmented/ virtual
reality [41, 86], drones [22, 52] etc. These studies use service design to envision future
opportunities (e.g., algorithms for distributing donation) or visualize future operation
models around those new technologies that do not exist yet [22, 52, 96]. There are more



than a few papers that built new services based on technology networks, from ubiqui-
tous computing [16, 38, 40] (a term referring to technology embedded environments in
the mid-2000s), to social computing [31, 88, 89, 96], cloud computing [14], or [oT [64,
94]. Technologies that connect to digital platforms such as identification technology
(e.g. RFID [16, 40], NFC [42]) and more recently QR code [82] were also used as they
facilitate user’s journey experience across various touchpoints. More conventional
technologies such as 2G/3G mobile phones or web technologies that were identified
after 2010 are used in service design projects for technologically marginalized commu-
nities (e.g. [5, 76]).

= icati n o
D g8
Technology enabler &N

Mobile application (tablet/ smartphone applications)

Interactive display (interactive tabletop surface, double screen/ touch panel 1
display, public LED display)

Web technology (website, web portal)

Artificial intelligence (algorithms, machine learning, chatbot)

Saocial computing (crowdsourcing) 2 e 1

Identification technology (smart card, biometric, RFID/NFC) 2 z 1

o

LR R}

Ubiquitous computing (term largely used in 2000s)

(integration of computers into environmental objects in daily life)
Augmented reality/ Virtual reality 1 T
Robot 1 7

2G/3G mobile phone (non-smartphone) 1 1 1

Cloud computing 1 3

loT

Wearable sensor
Drones

Autonomous vehicle
QR code 1
*Some papers have >1 technology enabler. This chart does not include studies that do not specify any technology enabler for service

NN NN W ® W

Fig. 3. Technology enablers over the years

Methods used. As adoption of methods indicates the adoption of practices [11], we
also looked at what kinds of methods that are known as representative service design
methods have been used in the 31 papers categorized as “adopting service design”. Be-
sides rather general design research methods, such as ethnographic observations, in-
depth or focus group interviews, contextual inquiries, or prototypes; service blueprint
(seven papers: [5, 41, 42, 50, 85, 86, 89]) and customer journey map (five papers: [15,
41, 42,74, 90]) are the top two service design methods used in HCI papers. This finding
matches with our qualitative analysis, where the adoption of service design in HCI
mainly resides in creating a journey perspective and backstage processes. Some papers
use service blueprint to map out and design new workflows enabled by new technology
design (e.g. [5, 86]), whereas some use it unconventionally, for example, [50] use the
service blueprint to map out the postural changes of a clinician while performing a
series of work actions to redesign the clinician’s chair. Two papers [82, 90] present
system maps, and two other papers [15, 74] use stakeholder mapping to visualize the
coordination, relationships or value exchange between organizations and users.
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4.2  Qualitative Analysis

The inductive content analysis yielded 13 codes that were categorized under three high-
level dimensions, D1 - scope of design, D2 - scope of actors, and D3 - mutually bene-
fitting relations between HCI and service design. Dimension 1 (D1) tells us how the
HCI papers view the scope of design for service design projects; D2 indicates the
breadth of actors or level of a systemic perspective in terms of actors accounted for; D3
hints at the benefitting relations between HCI and service design, implying possible
future directions for synergy. Each paper was coded multiple codes (e.g. [42] was coded
C3, C4, C6, C11), hence the percentage of papers in Table 2 does not total up to 100%.

Table 2. The number of papers coded under the three dimensions, D1, D2, and D3.

Dimension (D) Code (C) Number of
papers (%) *
Dl: C4: Includes journey/ end-to-end perspective 18 (58.1%)
Scope of design ~ C6: Including backstage work process 16 (51.6%)
C7: Designing a collaborative network involving multiple stake- 14 (45.2%)
holders

C5: Service design for designing technological systems (technol- 11 (35.5%)
ogy-focused)

C2: Mainly focuses on Ul/ UX/ usability/ features 9 (29.0%)
C1: Focuses mainly on single touchpoint interaction design 8 (25.8%)
C3: Consists of multiple touchpoints 7 (22.6%)
C8: Value exchange / value co-creation among stakeholders 7 (22.6%)

C9: Speculating future service systems (envisions future scenarioto 5 (16.1%)
see the possibilities)

D2: C11: Considers multiple stakeholders 18 (58.1%)
Scope of actors C10: Only focuses on end-users 10 (32.3%)
D3: C12: Service design enabling new method/framework development 5 (16.1%)

Mutually bene- for HCI
fitting relations C13: HCI enabling new method/framework development for service 1 (3.2%)
design
* Percentage is calculated by (no. of papers/ 31 included papers)
The following sections present five themes that depict the current status of service de-
sign adoptions in HCI.

Journey perspective as the most frequently adopted. As shown in Table 2, the most
frequent code is C4: includes journey/ end-to-end perspective (18 papers, 58.1%). 10
of these papers [5, 15, 41, 42, 50, 74, 86, 89, 90] illustrate the journey perspective by
employing the customer journey map or service blueprint (as mentioned in section 4.1,
subsection “methods used”), while the other eight papers explain the user journey
through written paragraphs or lists. Among the papers coded C4, the scope and granu-
larity of journey perspective vary. Some papers focus on mapping the detailed journey
within a service encounter (e.g. [17, 40]), while some extend the journey perspective to
include pre-service and post-service activities (e.g. [82, 86]). The former case papers
focus on immediate contexts of interacting with technology, and the latter case papers
include operation and management perspective, e.g., customer onboarding and reten-
tion, strategies for sustained use and development of the proposed technology systems
[82]. While a journey mapping often includes user’s interactions with multiple
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touchpoints orchestrated in a service journey [91], more than a few papers use journey
mapping for a single product in our analysis: as seen in Table 2, only seven papers out
of 18 papers coded C4, are coded C3: consists of multiple touchpoints. The journey
mapping appears to offer a new way to analyze the user’s interaction with a single
product, considering his/her various touchpoints with a single product over the course
of interaction (e.g., see [50]).

Expanded design space including backstage processes and stakeholder collabora-
tions. The next two most frequent codes in D1 are C6: including backstage work pro-
cess (16 papers, 51.6%) and C7: designing a collaborative network involving multiple
stakeholders (14 papers, 45.2%). Among the papers coded C6, [85, 89] analyze existing
backstage workflows to identify problems or new design opportunities, [42, 46] simu-
late backend operations for user test, while [86] maps out the backstage workflow of
the proposed service using a service blueprint. For the papers coded C7, the considera-
tion of collaborative networks goes beyond multiple groups of “users” but include
stakeholders who may influence the development and delivery of new services, such as
government, policymakers, or community representatives (e.g., see [44, 49]).

11 papers (35.5%) were identified as adopting service design for designing techno-
logical systems beyond a single product (C5). These papers employ service design con-
cepts and approaches in aligning multiple technological components with the needs of
multiple stakeholders. For example, [52] uses co-design to develop the air traffic man-
agement system for logistic services using unmanned drones, [49] looks into the possi-
bilities of a “fair” algorithm to prioritize donation services that involve complex user
requirements, while [96] prototypes a crowdsourcing system to engage citizens in the
co-production of public transportation services.

Although not many, 7 papers (22.6%) consider new value co-creation models ena-
bled by technology platforms (C8: value exchange/ value co-creation among stakehold-
ers). Especially, the papers dealing with crowdsourcing technologies [31, 96] or AI[86]
explicate models of exchanges of values or resources in multiple-stakeholder collabo-
rations. Some papers explicitly explain the notion of value co-creation based on cus-
tomer competence [96] and co-design [89], while one paper illustrates a value exchange
model through ecosystem mapping [82].

Informing new interaction design strategies. While service design is used for the
expanded design space as described above, more than a few papers using service design
focus on a single product interaction. Nine (29%) focus more on evaluating UX or us-
ability of the digital service in the study (C2), and eight (25.8%) focus on designing
interactions of a single touchpoint (C1), half of which are also coded C2. While these
papers deal with rather conventional design scopes in HCI, service design appears to
inform new interaction design strategies to them. Some studies use the notion of service
marketing to create “service interactions”. For example, [47] proposes new human-ro-
bot interactions based on the notion of service breakdown and service recovery [7].
Other examples are [36, 37], where service design helped them to include “customers”
of end-users in their design consideration.
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Speculating the infrastructural system of future technologies. A few recent papers
use service design to speculate future service systems with emerging technologies (C9:
Speculating Future Service Systems). For example, [22]’s speculative design of a com-
munity-owned drone delivery network and [52]’s co-design sessions to envision the
future context for the unmanned air traffic management system. They design for and
experiment with advanced technologies or “first-of-a-kind systems” [52], speculating
what kind of infrastructural changes and issues the design of technologies may bring in
terms of socio-cultural contexts. Speculating future scenarios has been a favorable re-
search topic in HCI and interaction design [30, 59, 81]. While future speculations in the
interaction design approach focus on relationships between humans and future technol-
ogies, and possible value conflicts and implications for socio-technical systems, service
design seems to enable HCI research to systematically visualize the new infrastructure
by incorporating multiple stakeholders roles (e.g. [22, 52]), value contributions and
their implications in the system change (e.g. [88, 89, 96]). Those works are informed
by the theories of service design, such as value co-creation, and the tools, such as stake-
holder mapping and value-exchange modelling.

Mutually benefitting relations. D3 shows different ways service design and HCI can
benefit from each other. Not only the papers show how service design is adopted in
HCI, some works also show how two areas complement each other by borrowing and
modifying methods and theoretical frameworks. Some used service design approaches
to enable new methods or frameworks for HCI (C12). For example, [77] incorporates
the concept of touchpoints and user journey to create a holistic user experience map of
mobility and [41] develops an experience prototyping tool that incorporates a journey
perspective and the physical environment (servicescape [6]). Vice versa, a subset of
service design methods has been already informed by interaction design, for specifying
user interactions with touchpoints. As such adoption of methods has already been part
of the historical evolvement of service design, we did not code for this deliberately.
However, we still found one paper that proposes a new framework of service design by
incorporating the HCI concept of Technology Acceptance Model [4].

5 Discussion

Our systematic literature review reveals the sporadic adoptions of service design in HCI
over the past decade. While HCI’s interest in service design is arguably increasing, this
research does not necessarily show that there is growth in service design literature in
the most cited publication venues of HCI. While a mobile application is the most used
technology platform, more recent studies use service design to deal with emerging tech-
nologies, such as Al, social computing, drones etc. Our inductive content analysis found
that there are varying levels of understandings and adoptions of service design in the
current HCI literature, in terms of the scopes of design and actors. In this section, we
infer HCI’s current understandings of service design based on the varying levels of
adoptions and discuss future agendas by unpacking underlying tensions and what is left
unexplored.
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5.1 Varying Levels of Adoption

Out of the 52 papers in our analysis, 21 papers use the term service design loosely,
without mentioning what kinds of concepts, processes or methods of service design
have been used. Service design in those papers merely refers to the designing of digital
services, arguably perceived as a subset of interaction design where the design objects
focus on intangible services. Given that this is a considerable portion of the publications
(40%), it could be inferred that service design is not fully recognized yet as a distinct
design approach with its own logic, concepts and methodologies in HCI. Our goal is
not to present this phenomenon as necessarily erroneous, but to highlight a poor defi-
nition of service design in HCI, which might hinder HCI researchers from fully bene-
fitting from broader scopes and notions of service design.

Among the literature where service design plays a distinct role, our inductive content
analysis shows varying scopes of service design work in HCI, ranging from end-user
experience to backstage operation processes to future collaboration networks. In that
spectrum, a customer journey appears to be the most prevalent design scope. There was
also a considerable number of service design work (10 out 31 papers in the category
“adopting service design”) that only focuses on end-users, rather than considering mul-
tiple stakeholders which is often described as a distinct work scope of service design
comparing to other fields of design. Those papers focusing on end-users use a journey
perspective to design for a holistic experience of end-users around either a single prod-
uct or user’s seamless interaction across various touchpoints. These findings imply that
end-users experience is a strong focus of the current service design work in HCI.

Service design considers not only the service users, but also the backstage service
operations and the multiple stakeholders directly or indirectly involved in the service
delivery. In the studied literature, we did find the expansion of design scopes engaging
in backstage technology operations and multiple stakeholders. Service design helps
these studies manifest the backstage work process to enable desirable user-technology
interactions, identify possible pitfalls in actual operation scenarios and take into con-
sideration socio-technical and political settings.

While more than a few studies consider or design for multiple stakeholder collabo-
rations around technologies, the notions of value exchange and value creation, however,
do not seem to be broadly taken up by HCI yet. There are a few studies that explicitly
use value co-creation models to create a plausible collaborative system with
crowdsourcing computing [88, 96] and designed new collaborative networks enabled
by drone technology [22, 52], but they are found only in a limited number of research
groups. On one hand, we acknowledge the limited number of studies that might come
from the limited set of data in our study. On the other hand, this might also indicate that
the notion of value co-creation might appear out of the scope of HCI to many HCI
researchers, as addressed in Zimmerman and Forlizzi [95] and Lee [45]. HCI “tends to
follow a product-centric design process, focusing on producing a thing — hardware
and/or software” [95], and this product-centric view might have formed a challenge in
adopting a broad notion of service design informed by S-D logic [75]. In addition, ser-
vice design might appear to HCI to be associated with economic models or human re-
source management, as reflected from its vocabularies such as “customers” or “value
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exchanges”. This ‘business’-related connotation might have hindered HCI, which is
deeply rooted in the user-centric mindset, from adopting service design more broadly
and benefitting from its full potential [66, 45]. Based on this diagnosis on what is un-
derexplored, the following subsection presents future opportunities between service de-
sign and HCI.

5.2  Future Agenda

While our findings reveal the potential of using service design for new technological
systems, such as crowdsourcing technologies, social computing, Al, etc., we also found
the HCI expansion towards service design has still remained in limited research groups,
and there is no evident growth of such work over the past decade. As proposed by
Zimmerman and Forlizzi [95] and Forlizzi [28], “service framing” [28] can provide
HCI teams with a holistic lens to define a thoroughgoing design space when dealing
with new technologies for complex systems and non-conventional actors in the design
process, such as distributors or policymakers. The service framing can also enable them
to design for new interactions based on the logic of value-in-use and value co-creation
[75]. A few of the papers in our analysis did hint at these potentials. For example, [96]’s
work on cloud computing for bus system shows co-creation of value by tapping on
customer competence. [22] illustrates how service design can help to design for infra-
structure for new technology by identifying new collaborative actors and mapping their
resource (value) exchanges. Still, service framing would deserve more attention from
those who study service design in HCI.

Service design can connect technological design with emerging forms of economy,
such as shared economy and gig economy [45]. The notion of value co-creation and S-
D logic [75] from service design, which goes beyond merely a method to design intan-
gible services characterized into an IHIP model [51], holds innovative potentials for
HCI to deal with those economic platforms. HCI has always been dealing with digital
technologies and interfaces (which are nowadays often referred to as digital services).
However, how those technologies are delivered have changed [95] from software inside
physical products to a subscription model where multiple business stakeholders are in-
volved and interacting with end-users. Service design and S-D logic help HCI research-
ers and design teams deal with this business model change as a new design material to
continue providing positive user experiences. Designing for technological platforms,
collaboration models and user experiences of subscription-based models (e.g. movie
streaming [53], online games [71]) or peer-economy services (e.g. Waze [95]) is a good
example. For this reason, Forlizzi [28] has proposed that the new economics may be-
come a material for design in HCI, later echoed by Yoo et al. [8§7] and Lee [45]. Inves-
tigating the intersection of technologies and emerging economics through service de-
sign is a promising area for further research.

In addition, service design can be useful for value-sensitive design [29] and sustain-
able HCI [8, 65] due to its strengths in coordinating differing values of stakeholders
and systems thinking. A few studies in our review demonstrate the potential for this in
HCI. For example, Lee et al. [49] combine value-sensitive design and service design to
explicate differing values of various stakeholders around donation allocation and
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propose an algorithm system that coordinates different wishes, needs and resources. In
another work, Bisht and Mishra [5] demonstrate how service design contributes differ-
ent models for technology-enabled financial services to be inclusive of the urban poor
community. They called for a joint effort between policymakers, partner agencies, as
well as researchers in the fields of information technology and services for financial
inclusion initiatives in a developing economy [5]. Service design has been commonly
used for social innovation projects [84] since systems thinking is in its nature. There-
fore, HCI research that deals with complex social problems or aims at sustained change
can lean to service design to unpack networked issues around the wicked problem.

We also believe that service design and HCI can mutually benefit from each other
based on their overlapping interests, such as user experiences and social issues, and
distinct expertise, e.g., value co-creation logic from service design and technological
innovation from HCI. In the early days of service design, HCI provided a pool of meth-
ods and frameworks for user research, prototyping, and evaluation for service designers
[78]. By doing so, HCI helped to bring attention to the experiences and emotions of
customers in service encounters. As our literature review shows, HCI and interaction
design have been adopting service design methods to deal with the expanded design
spaces, and even led to the development of new methods in combination with compu-
tational technologies [41]. While service designers seem to be more conservative in
choosing the technologies to use [95], the works like [22, 41, 86] in our literature review
demonstrate the design of new types of services enabled by emerging technologies.
HCI can push for technological advancement in the design for services through its
strong technology orientation.

For the mutually benefitting relations and development, service design researchers’
ongoing attempts at clarifying varying and multiple notions of service design will hope-
fully help HCI researchers to gain a clearer understanding of service design. Similarly,
establishing more profound service design theories and methodologies (e.g. see [61, 68,
92]) will hopefully make it easier for HCI researchers and practitioners to engage in
service design in their work. This will go beyond the narrow definition of service design
that equals service design to the design of digital services. HCI researchers might em-
brace the increasing interplays between technology design and business models to be
included in their design materials and research agenda [28, 45, 87]. For example, what
kind of technological innovation can support and advance a shared economy? What
kind of new value co-creation models are possible through the meaningful alignment
of cloud computing technologies? These kinds of questions will open new, timely-rel-
evant design vistas in HCI, which requires collaboration with various other disciplines,
including service design.

6 Conclusion and Future Work

This paper presents the analysis on HCI’s current understandings and adoptions of ser-
vice design, by conducting a systematic literature review. HCI being a multidisciplinary
field in its nature, clarification of understandings and benefits of new disciplines around
HCI will help the field better collaborate with other disciplines and evolve. The
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systematic literature review conducted in this study is part of the ongoing clarification
efforts.

According to the present literature review, service design work in HCI has not in-
creased since the first years of 2004-2006, and the peak in publications in 2012-2013 is
largely dependent on four research groups publishing in the top HCI venues. One reason
behind the slow adoption may be the deeply rooted user-centered mindset of HCI. The
most cited publications on service design come from management studies (e.g., [69,
75]) and for HCI, service design may seem too business-oriented. We discussed areas
where HCI could benefit from adopting ideas from service design, such as systems
thinking to handle the increasingly complex technology contexts in HCI, or value co-
creation to create new collaborative networks in this complex context. On the other
hand, service design would continue benefitting from adopting the HCI methods and
frameworks for user research, prototyping, and evaluation. Service designers could also
learn a lot about the opportunities provided by the interaction technologies.

Based on our findings, many HCI researchers do not recognize service design as a
distinct design approach of its own. The service design term in many of the publications
is used as a generic reference to designing digital services, rather than as a reference to
a design approach including the core logic, concepts and methodologies of the service
design community.

We proposed several topics to the future agenda of research to exploit the potential
of closer collaboration between HCI and service design. We echo the calls for more
research on service framing in designing ICT systems, and collaboration between ser-
vice design and HCI in identifying new technological opportunities from systemic
changes, such as the emerging economic models.

While we identified a set of patterns from the data set of this research, we
acknowledge a shortcoming with the limited dataset from the top 20 HCI publication
venues according to Google Scholar metrics, as of July 2020. We are currently expand-
ing this research with a wider pool of the literature from Scopus to verify and further
discuss our findings. With the methodological choice of a systematic literature review,
our analysis only focuses on research projects and scholarly work. Analysis of how HCI
practitioners use service design in their work would provide a more holistic picture to
our research question — how HCI interprets service design.
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Table 3. Top HCI publication venues as of July 2020 (Source: Google Scholar metrics)

Publication Venue h5- h5-
index *  median #

1 Computer Human Interaction (CHI) 87 117
2 ACM Conference on Computer-Supported Cooperative Work & Social

Computing 60 82
3 ACM Conference on Pervasive and Ubiquitous Computing (UbiComp) 57 84
4 ACM Symposium on User Interface Software and Technology (UIST) 46 69
5 IEEE Transactions on Affective Computing 42 71
6 ACM/IEEE International Conference on Human Robot Interaction 40 58
7 International Journal of Human-Computer Studies 39 58
8 IEEE Transactions on Human-Machine Systems 36 54
9 Behaviour & Information Technology 36 47
10 Conference on Designing Interactive Systems (DIS) 33 46
11 International Conference on Multimodal Interfaces (ICMI) 33 46
12 International Journal of Human-Computer Interaction 31 47
13 ACM Transactions on Computer-Human Interaction (TOCHI) 30 48
14 HCI International 29 45
15 Mobile HCI 28 38
16  IEEE Transactions on Haptics 28 34
17 International Conference on Intelligent User Interfaces (IUI) 27 36
18  International ACM Conference on Assistive Technologies (Assets) 26 31
19 International Conference on Tangible, Embedded, and Embodied Interac-

tion 25 35
20  International Conference on User Modeling, Adaptation and Personaliza-

tion 25 33

* “h5-index is the h-index for articles published in the last 5 complete years. It is the largest number h
such that h articles published in 2015-2019 have at least h citations each” (source: Google Scholar metrics).
# “h5-median for a publication is the median number of citations for the articles that make up its h5-
index” (source: Google Scholar metrics)

The full list of all 83 papers and how they are categorized in this study can be found at
https://www.notion.so/List-of-papers-in-used-in-systematic-literature-review-
566010db676c402182595758e0d2fbb9
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