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Abstract

Background: Malaysia is embarking on sustainable, resilient, and
prosperous living conditions initiatives. Malaysian cities are embracing
the smart city aspiration through their respective local authorities.
However, they face challenges regarding funding allocation for smart
city implementation. Local authorities primarily operate on a
conventional business model. Based on their current business model,
they are unlikely to sustain their smart city initiatives. A more
financially sustainable business model is required by these local
authorities to embark on smart city initiatives. This study presents a
systematic review concerning the business models adopted by local
authorities to implement smart cities. This paper also explores the
applicability of frugal innovation towards developing a smart city
business model.

Methods: This article undertakes a systematic review based on
combination sets of eight main keywords: smart city, business model,
frugal innovation, local authorities, performance, inclusivity,
technology and success factor. The search strategy includes journal
articles and conference proceedings from five major online databases:
Emerald, ProQuest, Scopus, IEEE Xplore, ScienceDirect, and Springer
Link between 2001-2021. The data is tabulated for clear expression of
knowledge gaps.

Results: A total of 17 articles from 300 articles on smart city business
models matched the search on smart city business models for local
authorities . The study revealed that hardly any in-depth research
providing the crucial elements for a successful smart city business
model for local authorities has been conducted. No research has
linked frugal innovation to smart city business models.

Conclusions: The study calls upon the research community to explore
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further, the possible linkage between frugal innovation and smart
cities for local authorities.

Keywords
smart city, local authority, business model, frugal innovation, financial
sustainability, municipality, resilience
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1. The term digital city services is now removed, and has been replaced with the more generic term “technology” to avoid
any confusion.

2. Included the definition of smart city in the introduction.

3. Included the structure of the paper at end of the introduction.

4. Added past systematic literature review on smart cities in Method section.

5. Improved the discussion part.

Any further responses from the reviewers can be found at the end of the article
(N J

Introduction

An early paper describes a smart city and one that is independent, self-decisive and aware of its citizens (Giffinger, 2007).
A later paper by Giffinger (2015) included six components of a smart city: economy, people, living, governance, mobility
and environment. Industry players soon followed, with service providers such as IBM (2009), Hitachi (2014), and other
all joining into the foray to attempt to define what a smart city is. In Malaysia, many goals have been adopted as
compasses for smart city initiatives at the national and global level, such as the United Nation’s Sustainable Development
Goals, the New Urban Agenda, the Twelfth Malaysia Plan, the National Physical Plan 3 and the National Urbanisation
Policy 2. Malaysia currently has 150 local councils or ‘Pihak Berkuasa Tempatan’ (PBT), comprising 19 city councils,
37 municipal councils and 94 district councils.' Through their respective PBTs, cities around Malaysia are beginning to
deploy the technology needed to achieve smart and sustainable cities. However, they do not have enough funding
allocated for that purpose. If they continue to operate on their conventional operations model, how can cities even hope to
start embarking on the smart city aspiration when they do not have the financial means to do so? With the many challenges
surrounding the financing of smart cities, practitioners and academics are exploring alternative methods. Traditional
business models mainly consider how much value can contribute to the equation. However, with the increasing
complexity of the smart city ecosystem, new business models must also be considered. This study contributes toward
one of the 10 priority areas of the 10-10 MySTIE framework and provides insight and ways forward for smart city
knowledge community.

This paper is structured with a brief introduction of smart cities, and financial limitations as one significant challenge in its
implementation, with conventional business model suggested as the contributing factor. It then suggests the applicability
of frugal innovation to the business model and the literature review is carried out to investigate the connection. The
method of how the literature review was conducted is then described, followed by the results and discussion. The paper
concluded with the future research recommendations.

Smart city phenomenon

The year 2007 marked a significant milestone in modern urban living, when the number of city dwellers across the
world, tipped the number of those living in rural areas.” This number is not expected to slow down anytime soon, with
almost two-thirds of the world’s population expected to live in urban areas by 2050.” This mass migration to the cities has
inevitably strained city resources and given rise to social issues. City authorities, developers, town planners, and all those
tasked with providing a better standard of living have been forced to find better, cheaper, and more efficient solutions.
Fortunately, the advancement of information and communication technology (ICT) supporting these services is quite
advanced. The stakeholders can leverage these technologies to ensure a better quality of life for city inhabitants. Thus, the
term ‘smart cities’ has been coined; whereby cities embark on initiatives that leverage ICT and technology to provide a
better quality of life.

One significant challenge with smart city projects is the investments needed. In a conference held in 2018, the
Iskandar Regional Development Authority of Malaysia (“IRDA”) presented the Malaysian government’s aspiration
for the Iskandar Malaysia smart city. One of the items mentioned was on the matter of funding, in regards that more smart
city developments need private organizations’ support to fund and sustain the cities. Traditionally, cities are funded by
government, for example, through tax collections. However, with funds getting more depleted, cities pursuing smart city
initiatives need to find alternative sources of income; thus, the need for private investments. However, one significant
challenge with private corporations’ involvement in smart cities is the business model, where traditional government-
funded projects are predominately driven by altruistic motivation. Private corporations’ obligation is ultimate to their
shareholders, where expectations are simple: a healthy bottom line.

Strategic smart city initiatives often come with non-financial benefits, for example, data. Smart cities collect a lot of data
from many data points. The Selangor Smart City initiative for example, involves implementation of many digital services
to facilitate city dwellers’ everyday living, including CCTV, intelligent traffic management systems, smart parking,
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cashless payments, air quality indicators and water quality indicators. If analysed and synthesised correctly, these data
can be transformed into other meaningful information that can be useful to many parties. However, the question of how
these data can be properly and effectively monetised is still in its infancy. Until these issues can be resolved, the data
collected, though valuable, would be difficult to be valued and quantified for financial analysis. Investment in smart
cities is fraught with challenges; returns are uncertain, business models are still in infancy, and investments take a long
time to recover.” Thus, perhaps many smart cities would not have been realised if decision-makers had relied solely on
financial motivations. With the many challenges surrounding the financing of smart cities, practitioners and academics
are exploring alternative approaches for sustainable smart city funding. With the increasing complexity of the smart city
ecosystem, new business models need to be explored; ideally where the city can financially sustain its smart services. The
frugal innovation concept is about doing more with less, by reducing complexity and focusing on delivering the actual
needs. This approach has been used mainly in engineering and industrial design, but how the same concept can also be
applied to smart city business models is worth investigating.

Given that backdrop, the research questions for this study are as follows:

1. How extensive is the literature coverage for smart city business models, specifically concerning local
authorities?

2. For the literature that covers the above, what are the business models proposed, if any?

3. Can frugal innovation theory be applied to develop a smart city business model?

The objectives of this research are as follows:

1. To investigate the extent to which business models for local authorities’ smart city initiatives are covered by
literature.

2. To identify any business models that have been proposed for local authorities to deploy smart city initiatives
successfully.

3. To investigate whether frugal innovation theory can be applied to the smart city business model.

Methods

Ethics

This study was conducted according to the guidelines and approved by the Research Ethical Committee of Multimedia
University, Malaysia (EA1402021).

Systematic literature review on smart cities are mainly on performance, sustainability, success factors and technology,
but hardly any reviews on smart city with frugal innovation for local authorities.

This study was designed to present a literature review, research gap analysis, and insights on the extent to which
business models for local authorities” smart city initiatives are covered by literature. This literature review was based on
the Tranfield’s five stages of systemic review’ as shown in Figure 1.

Stage one: planning the review

The main goal of this review is to ascertain the nature and form of research about business models adopted by local
authorities to deploy smart city initiatives. The paper aims to offer researchers a comprehensive review of previous works
related to smart city business models. The outcome is to offer the smart city community a series of research ideas to move
the field forward.

Stage 5:
Utilizing
findings to
inform research

and practice

Stage 2: Stage 3: Stage 4:
Stage 1: Identifying and Extracting and Reporting

Planning the review evaluating synthesizing descriptive
studies data findings

Figure 1. Tranfield’s five stages of systemic review.
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Stage two: identifying and evaluating studies: planning the review

One of the issues identified that hindered the identification of all papers that analysed business models adopted by
local authorities is that other terms are also used to refer to ‘local authority’, such as local councils and municipalities.
Therefore, for this study, all three terms were used and cross-referenced with other terms, including smart city, business
model and frugal innovation. The study then reviewed all the available literature and excluded those that were irrelevant.

Inclusion and exclusion criteria

To perform the literature review and ensure only quality studies were included, it was decided to include journal/
conference papers and research articles from 2001 to 2021. The keywords that were used to select the studies are further
explained in the section below.

Regarding the exclusion factors, the study excluded books, book chapters and dissertations from the sampling frame to
keep the studies’ quality high, with only peer-reviewed content. Non-English content was also excluded because most
recognized academic contributions are usually published in English.

Figure 2 summarizes the analysis’ inclusion/exclusion criteria.
Keywords

This study focuses on business models for local authorities to implement smart city initiatives and the applicability of the
frugal innovation theory. Thus, the keywords used were as follows:

(1) “‘Smart city’ AND ‘business model’ AND ‘frugal innovation’ and

(2) ‘Local authorities’ OR ‘local councils’ OR ‘municipalities’, which many authors use interchangeably.
Other keywords, such as ‘performance’, ‘inclusivity’, ‘technology’ and ‘success factor’ were also introduced to paint a
comparative landscape on the breadth of literature available covering smart cities.

Search strategy

The main strategy adopted was to comb through the vast online database to discover literature that discussed smart city
business models for local authorities. The covered online databases were Emerald, ProQuest, Scopus, IEEE Xplore,
ScienceDirect, and Springer Link. The identified keywords are then looked up in all the databases above to indicate the
number of literature available related to the specific topics.

Stage 3: extracting and synthesizing data
The findings of the above exercise are indicated in Table 1.°

lounml&.\

Research Articles, )
Conference

Papely

(=)
A

Books, Book Chapters,
Dissertations

INCLUSION

/

xcywoms Smart
City”, “business
model”, “frugal
innovation”

Kcy\voidsm
Authority” OR

“Local Council”

Mumupamy/

\

Non-English language
papers

Figure 2. Inclusion and exclusion for the review.
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USER ELEMENT

whose PERSONA
are we
addressing?

who are the
players within
the EXISTING
ECOSYSTEM

that we can

what PROBLEMS
are we solving?

leverage on?
FRUGAL
INNOVATION
TECHNOLOGY
COMMERCIAL ELEMENTS
ELEMENTS

what
TECHNOLOGY
can address all of
the above
considerations?

how can the
smart city be

SUSTAINED?

Figure 3. Conceptual framework on the applicability of frugal innovation in smart city business model.

From the above exercise, the narrowed search results related to the smart city business model for local authorities
were reviewed to exclude any further irrelevant research. The PRISMA methodology was adopted to facilitate further
the inclusion and exclusion process illustrated in Figure 3. Nevertheless, the Tranfield method remains the primary
methodology adopted for this systematic literature review. Stages four and five of the Tranfield method will be discussed
in the following sections.

Results

Summary of core papers

With more than 33,273 papers, the topic of smart cities is well-covered. Specific topics within smart cities are also well-
covered, including smart city technology, with 12,542 papers representing 38% from the total smart city research, smart
city performance (6,489/19%) and smart city sustainability (2,224/7%). However, only 300 papers on smart city business
models were found, representing only 0.9% of the research. When further analysed, a further gap regarding smart city
business models for local authorities was observed, with only 17 papers found, out of which 13 were excluded because the
discussions were not specifically related to business models. Further investigation revealed no papers linking the smart
city business model in local authorities to frugal innovation theory. The summary of the papers reviewed are presented in
Table 2.

Research gap one: research on smart city business
Table 2 mentions several business models. However, discussion on the business models’ theory to allow a generic
application to local authority smart city initiatives, has been insufficient.

Research gap two: frugal innovation application in smart city business model
The exercise in Table 2 revealed that no papers linked the smart city business model in local authorities to frugal
innovation theory, thus presenting a potential research gap.

Discussion

From the many engagements with the Malaysian local authorities relating to smart cities, five common ingredients of
a smart city regularly emerge: the people, the needs, financial sustainability, inclusivity and technology. Technology
plays a key role in enabling a smart city, but it is important not to fall into technological determinism; whereby a smart
city’s function is blindly dictated by technology.”® Any smart city is about the citizens’ needs. A smart city merely uses
technology to address those specific needs. Thus, a smart city should intuitively adapt and respond to the needs of its
citizens.

A good business model would increase a smart city’s chances of success. Firstly, a good business model would ensure
financial sustainability for the city’s smart services and reduce the chances of those services being abandoned. Secondly,
a good business model would also include existing players from within the city’s ecosystem. By having these elements,
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there would be less resistance, a lower entry barrier and a greater sense of ownership, encouraging the services’ longevity.
With this in mind, the findings of this study are as follows:

1. Table 1 reveals that the topic of the smart city is well-covered by research and specific sub-topics within smart
cities, including technology, performance, and sustainability. However, a research gap is found in the smart city
business model for local authorities, with only 17 papers found, out of which only four were somewhat relevant.
Thus, the study posits that gaps exist between the problems faced in the industry itself and available research on
the subject, and that the business models that are researched are still insufficient to address the problems faced by
the local authorities.

2. Table 2 shows that the following business models were mentioned concerning local authorities’ smart city
initiatives:

« PPP

* Prosumer

*  Outright purchase
¢ Subscription

*  Freemium

¢ Ad-supported

» City-sponsored

e Ownership

e Open model

¢ Municipal-owned development

However, the papers did not extensively cover the elements that are needed for a smart city business model. The papers
did not produce enough literature to justify the suitability of these models. Thus, it would be challenging to apply the
business models mentioned to a generic local authority smart city initiative as there is insufficient evidence and in-depth
information.

3. Based on the findings, there are no papers related to frugal innovation theory. However, literature and evidence
in frugal innovation prove that it can be a game-changer for a sustainable business model.”” The framework
applying the concept of frugal innovation to the elements of smart city mentioned above is submitted to depict
frugal innovation applicability in the smart city business model. In this model, it is submitted that frugal
innovation can be applied to the three elements that make up a successful smart city business model: the user
element, the commercial elements and the technological elements. When considering each of these three, the
question that must consistently be asked is how they all can be successfully achieved with the least resources, as
depicted in Figure 3 below.

A limitation of this study is the number of keywords selected. Keyword selections are based on research focus. However,
there is possibility of obtaining more articles if the keywords are expanded to field of study that are not specific in nature
such as municipality. This could possibly be publication bias.

Conclusions

Based on our findings, future research can study frugal innovation initiatives in smart cities. Future research can
also study alternative smart city business models for local authorities. Finally, future research could also assess the
impact of frugal innovation on smart cities operations efficiency. This can potentially address how government agencies
can convince private corporations to participate in smart city initiatives by convincing them that capital investment made
into smart city initiatives are financially beneficial.
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The implication of this scarcity of information is the limited application of a proven frugal innovation concept to smart
cities. Financial sustainability is crucial for implementing smart cities, and a good business model would support this
sustainability. Unfortunately, there are not a lot of studies dedicated to this topic. Frugal innovation has been applied to
many other areas and industries; no literature supports the notion that it has been applied to the smart city business model.
Further research on this concept would be beneficial because frugal innovation theory is a proven model for success,” and
thus would potentially benefit an initiative that ultimately aims to provide a better life for all.

Data availability

Underlying data

Figshare: Summary of papers reviewed for business models for local authority smart city https://doi.org/10.6084/m9.
figshare.14877123.3

This project contains the following underlying data:

e Data file 1. (summary of papers, xIsx format).

Reporting guidelines
Figshare: PRISMA checklist and flow diagram https://doi.org/10.6084/m9.figshare.16722991

Data are available under the terms of the Creative Commons Attribution 4.0 International (CC BY 4.0)
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Dear Authors,

There are some interesting proposals in your manuscript as well as some relevant shortcomings,
please take a look at my comments below and - first and foremost - take care of proposing
implications.

Introduction:

In the very first lines you refer to smart (and sustainable) city initiatives but you recall digital city
services, please be aware of the difference and note it it at the beginning. I would suggest you to
see what scholars mention about the comparison of these topics. You can refer to several
publications, I can mention few as examples: Hollands, R. G (2008) !, Tregua, M., D'Auria, A., &
Bifulco, F.

(2014)?, and Ishida, T. (2017).2

You recalled the notion of smart city, I'd do that with a definition and a quote from one of the
most important works in this domain, e.g., Giffinger, R. (2015),* or Fernandez-Anez, V., Fernandez-
Guell, J. M., & Giffinger, R. (2018).”

Finally, I agree with your justification of the reason to perform this study, but since you deal with
business models and several big firms have proposed their solutions for smart cities, I would wrap
up the introduction by recalling a model or two proposed by big companies such as IBM,
Microsoft, Cisco, and so on.

Please complete the introduction with a description of the structure of the chapter.

Method
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This section is well written and reliable; anyway, there are two missing elements:

a) I would start from previous reviews, if any, to justify the reason for your study.
b) I would describe how you avoided subjectivity in your selection of extant literature.

Results:

Referring to table 2 is not enough to justify/describe your two research gaps. Please debate it
some more. Table 2 simply reports the evidence you picked up, while it is needed to clearly state
why what you reported led you to highlight a research gap.

Moreover, I wonder why this section is called results, since there are no 'real’ results. This section
is not actually hosting results, but
it is a description of the process you carried out.

Discussion:

I agree with your consideration on smart cities, as per the text in the first 5 lines. This
consideration would have worked even better with a definition of smart city in the first section of
this manuscript.

Sub-section 2 of the Discussion:

This view is limited, since big companies have their business model for smart cities. Thus, either
you should explicitly consider them too, or highlight if these models are recalled by scholars in the
contributions you analysed. Considering big companies would lead you to observe how business
models for smart cities were set. Moreover, local agencies very often involve big companies in
running smart cities projects and they cooperate in defining a business model suitable for a
specific area. This is also relevant in considering 'how' and 'why' a big company gets involved in
such projects.

Conclusions:

I am very surprised by the lack of implications. I agree with some of your considerations, but such
a manuscript would have a very limited usefulness with nor theoretical neither practical
implications and appears as an opinion paper instead of being a research paper.
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