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Abstract: Information and communication technology is currently developing rapidly. It has cre-
ated a great of opportunities for governments worldwide to meet the demands of the public in
providing services including environmentally friendly public services for the community and citi-
zen. This study aims to present a case study on public services of South Sumatra Government pro-
grams in order to develop a green smart city concept by combining the smart city and green IT
concepts which aim to align and incorporate green IT components including pollution prevention,
product stewardship and clean technology into conceptual variants, essential elements, and strate-
gic principles.Smart City is an innovative and modern concept utilising technology to facilitate and
provide public information and to improve environmentally friendly public services through smart
applications. South Sumatera is one of the provinces in Indonesia that has been implementing a
smart city to provide environmentally friendly public services through the command centre. It is
used to monitor entire government agency activities and communicates with the public. To fullfil
the aims of the study, this study identifies the comprehensive environmentally friendly public ser-
vices through Natural Resource-Based View Theory perspectives. In additio, this study deploys in-
depth interviews with sources or informants as a form of data search and direct observation. The
number of informants used as research respondents consisted of several elements of the govern-
ment, including the executive, legislative, and implementing agencies. The study reveals that the
South Sumatera Government has several environmentally friendly public services that could be de-
ployed to prevent pollution and reduce the emission in their activities. Further, the government in
South Sumatra has product and service stewardships and invest clean technology to minimise the
adverse impacts of their activities on the environment.

Keywords: Smart City; Natural Resources-Based View Theory; South Sumatra, Ecological, Green
IT)

1. Introduction

In this era of industry 4.0 and globalisation, there is a rapid growth of interest of the
public, companies, and government agencies in using Information Technology (IT)
through the information system. This trend occurs because IT can process, store, and con-
vert data into information needed by those parties [1]. In the governmental sphere, au-
thorities must meet the demands of the public in providing services that are beneficdial to
the wider community in all regions; trusted and dependable; and accessible and interac-
tive [2]. Information systems implementation is successful when users utilise the systems
and such application eventually support organisations in achieving their goals. For
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governments to implement information systems effectively and efficiently for publicser- 44
vices, they must develop and build a management system such as a smart city strategy. 45

Indonesia Smart (Smart Nation) will only materialise when it has implemented the 46
stages and development of a smart city at the city, district, and provincial levels. Smart 47
Province itself is the concept of implementing governance at the provincial level based on =~ 48
digital/electronic where cities/regencies under the province have implemented Smart City = 49
and even Smart Village in its public services. This shows that Smart Province eventuates 50
when all components in it, starting from the dty/district levels to the village/complex ar- 51
eas, can collaborate. For this reason, proper communication planning and strategy is
needed so that the implementation can perform optimally.

Responding to these challenges, the South Sumatra Provindal Government in No-
vember 2017 has provided a legitimation in the form of Governor Regulation No. 47 of
2017 concerning the implementation of the South Sumatra Smart Province. This policy is
an effort to utilise technology and IT that can support the Smart Indonesia strategy in the
digital era 4.0. The scope of this strategy includes planning, implementation, maintenance
and development, as well as monitoring of the South Sumatra Smart Province which har-
monises and integrates the implementation of the South Sumatra Smart Province in each 60
Regional Government Organisation (RGO) of the regency/city and provincial government 61
with the central government information system. In terms of planning, as stipulated in 62
the Governor Regulation No. 47 of 2017, this refers to the strategy of accelerating the use 63
of information and technology through the implementation of the South Sumatra Smart 64
Province service and the development of infrastructure and applications. The South Su- 65
matra Provincial Government has appointed the South Sumatra Province Communication 66
and Information Office as the service provider/project leader, and the manager of infra- 67
structure and applications. 68

In developing a smart dty, provindal, city, and district governments can implement 69
distinct methods and approaches depending on their vision and mission. Preliminary re- 70
search of Mora, Deakin [3] used the information, communication, and technology (ICT) 71
innovation for sustainability approach to encourage environmentally friendly waste man- 72
agement and reduction with a mobile-based e-waste information system development 73
strategy. In another study, Duan, Nasiri [4] employed a people, sodety, and technology 74
approach. Evans, Karvonen [5] utilised a green information technology approach to de- 75
veloping an environmentally friendly-based smart city strategy. Xie, Tang [6] have suc- 76
cessfully used the features of blockchain to improve smart city servicesand promote smart 77
dty development. The latter research also examined how blockchain technology is ap-
plied to smart cties in the world. This study will apply a green IT and environmentally
friendly approach to developing a smart city in the province of South Sumatra.

Like many other developing countries, the government of Indonesia acknowledges
the importance of green smart city in making public services more environmentally
friendly to the public. Larasati, Handayaningsih [7] develop the green smart city consept
based on the governance, branding, economy, living, society and environment perspec-
tives in Yogyakarta. Effendi, Syukri [8] develop nusantara sustainable smart city concept
that consists of academician, business, community, government and media. Tan and 86
Taeihagh [9] reveal that the green smart city in developing countries including Indonesia 87
can only realised when the aconcurrent socioeconomic, human, legal and regulatory re- 88
forms instituted. Sutriadi [10] states that green smart city can be determined by commu- 89
nity integrity, history and cultures, economic sectors, technology readiness and impacts, 90
technical and political processes, and stakeholders. All these studies shows that the devel- 91
opment of green smart city in different perspectives in Indonesia. Despite the rapid de- %
velopment of green smart city in Indonesia, the identification of IT capablities in smart 93
dty to provide environmentally sustainability services of government still receives less 94
attention. Therefore, there is a need to develop the green smart city based on the IT capa- 95
bility to help the South Sumatra Government to identify their IT resources that can be 9
used to control and reduce emmision and wasted pollution during their activities. 97
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Knowledge of these different methods and approaches is consequential when initi- 98
ating to implement the competence of green information technology (Green IT) to create %9
environmentally friendly cities. Green IT in a smart city is potential to make infrastructure 100
services more efficient and reactive to user behaviour, minimise resource consumption, 101
improve environmental quality, and reduce CO2 carbon emissions. It is this convergence 102
of 'Smart City' with urban sustainability that is the starting point for these issues. 103

104
105
106

While the emergence of a green smart city approach puts digital innovation, digital 107
economy, and urban growth at the centre of efforts to create sustainable cities [11], how 108
effective the use of IT capabilities has been for providing environmental sustainability 109
services of government is unclear. 110

This study observes and identifies research gaps in the current smart city literature 111
in Indonesia. Considering the lacunae, this study will develop a green smart city concept 112
by combining the smart city and green IT concepts which aim to align and incorporate 113
green IT components into conceptual variants, essential elements, and strategic principles. 114
Therefore, this research ensures that social interests and environmental concerns have a 115
special place in the smart city strategy. This green smart city initiative is used as adescrip- 116
tive case study and chosen because of its ability to utilise ICT solutions to support the 117
Indonesian government in fulfilling the transformative commitments that have recently 118
been established in increasing public service innovations that have a characteristic con- 119

cern for environmental damages. 120
2. Literature Review 121
2.1. Smart City Concept 122

Along with the development of information technology and the various types of ser- 123
vices that governments can provide, the implementation of e-government is often associ- 124
ated with the development of urban communities to create a technology-based dty, 125
known as the smart city concept [12] .In general, e-government is defined as the use of 126
ICT by government agencies in conducting their duties to manage administration and 127
provide public services [13]. Through ICT, the government can improve performance, bu- 128
reaucratic efficiency, and quality of public services. 129

Regarding the smart city, it predominantly refers to city management using ICT to 130
improve the economy, quality of life, and natural resource management through good 131
and partidpatory governance [14]. The smart city concept is not only the ability to auto- 132
mate activities such as in public services or traffic systems, but also the ability to monitor, 133
understand, analyse, and design a dty management system to improve efficiency, social 134
equality, and quality of people's lives in real-time [15]. To achieve this, smart cities apply 135
and utilise ICT in various sectors in urban areas such as health services, energy, water, 136
transportation, and waste management. According to Caragliu, Del Bo [16], there are sev- 137
eral characteristics of a smart dty that distinguishing it from its conventional counterparts. 138
They are developmentbased on economic growth; utilisation of technology infrastructure 139
and computer networks; increased the role of the technology industry and creative indus- 140
try in development; community participation in the implementation of developmentand 141
public services; sustainable natural resource and environmental management. In other 142
words, smart city concepts are focusing on improving the quality of public services. 143

There are many studies on investigating the smart city in difference perspectives to 144
improve the public service performance induding Technology, knowledge, an.economic 145
development. In term of ICT infrastructure, many prior studies focus on the application 146
of a wide range of electronic and digital technologies infrastructure to build smart city. 147
For example, Anttiroiko and Komninos [17] identify the use of ICT infrastructure to adjust 148
how the citizen life and work. Additionally, lsmagilova, Hughes [18] study the role of 149
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ICT infrastructure and citizen in order to create innovative and smart city. Yaqoob, 150
Hashem [19] investigate how the citizen could communicate and interact with govern- 151
ment through embedding information technology in smart city. Similarly, Anttiroikoand 152
Komninos [17] concern to develop ecosystem applications for public services as strategic 153
tool service transformation of governm o meet the needs of citizens. 154
In term of economic development, it has been associated with the existence of indus- 155
tries in the field of ICT or employing ICT in production processes. Moreover, the economic 156
approach also could attract creative citizen or people and encourage a city to be an eco- 157
nomic hub througlgexploring the potential resources to improve the quality of living. For 158
ample, building high-quality and more efficient public transport that is used to connect 159
abor with employment is considered aspect for city growth. Thus, numerous cities in 160
Southeast Asia attempt to develop and design a smart city prn"cf to promote economic 161
growth through smart city. In Singapore, this project is called mtelligent island with in- 162
formation technology transforming work, life, and play. Other dty like Taiwan, building 163
e-taoyuan and u-taoyuan for improving quality of living and creating e-governance and 164
ubiquitous possibilities. 165
Focusing on knowledge, knowledge city widely adopted as smart city concept to 166
nurture and empower citizens to deal with technologies. Winters [20] clarifies that a smart 167
dty is a centre of higher education, better-educated individuals, and skilled workforces. 168
Smart cities act as magnets for creative people and workers, and this allows the creation 169
of a virtuous circle making them smarter and smarter. Consequently, a smart city has 170
multiple opportunities to exploit its human potential and promote a creative life [21]. 171
Glaeser and Berry [22] showed that the mostrapid urban growth rates have been achieved 172
in cities where a high share of the educated labor force is available. The buzz concept of 173
being clever, smart, skillful, creative, networked, connected, agil competitive becomes a 174
key ingredient of knowledge based urban development [3, 4]. possible confusion related 175
to the technology perspective of a smart city comes from the top-down and company- 176
driven actions taken for creating a smart city. However, it also comes from the confusion 177
with other similar terms, such as digital, intelligent, virtual, or ubiquitous city. These 178
terms refer to more specific and less ingusive levels of a city, so that the concepts of smart 179
cities often include them [16, 23, 24]. For example, a digital city refers to “a connected 180
community that combines broadband communications infrastructure to meet the needs 181
of governments, citizens, and businesses” [25]. The final goal of a digital city is to create 182
an environment for information sharing, collaboration, interoperability, and seamless ex- 183
periences anywhere in the dty. 184
Indonesia Smart (Smart Nation) will only materialise when it has implemented the 185
stages and development of a smart city at the city, district, and provincial levels. Smart 186
Province itself is the concept of implementing governance at the Provincial level based on 187
digital/electronic where cities/regencies under the province have implemented Smart City 188
and even Smart Village in its public services. This shows that Smart Province eventuates 189
when all components in it, starting from the city/district levels to the village/complex ar- 190
eas, can collaborate. For this reason, proper communication planning and strategy is 191
needed so that the implementation can perform optimally. Prof. Suhono Harso Supangkat 192
in his paper titled "Smart Province" on 22 February 2018 described that the challenges 193
faced in creating a smart province are: (a) equitable development; (b) human resource 194
development to become smart people to play an active role in the provincial development 195
process; (c) potential regional development; (d) the need for accurate and up-to-date in- 196
formation regarding regional conditions and development in all provinces (cities and dis- 197
tricts); (e) participation of various stakeholders for the success of development; (f) the de- 198
velopment of a digital government to assist in the process of data management and inte- 199
gration to support targeted policy-making and utilising ICT in potential developmentand 200
governance in the province. 201
Although the numerous cities are planned around the concept of s'etainable eco- 202
nomic development, knowledge and ICT Infrastructure, these cities are promised to be 203
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strongly grounded in economic issues. Several people look at this as an example of a free-
economic high-tech gaarket in an area connecting between developing and developed
countries. however, most resources are consumed in cities worldwide, contributing to
their economic importance, but also to their poor environmental performance. Cities con-
sume between 60 percent and 80 percent of energy worldwide and are responsible for
large shares of CO2 emissions [26].

Thus, there is a need to develop a concept ecological sustainability smart city as a
new approach related to the role of information technology as a solution to reduce the
impact of smart city energy consumption. Table 1 shows the summary of literature review
on smart city.

Table 1. Summary of literature on smart city.

Pollution Product Clean Economic Infrastructure  Knowledge
prevention  stewardship  technology development city
v v
v v v
v v
v v
v v
v
v
v v
v
v v
v
v
v
v
v v
7
v v
v

2.2. Green Smart City in Indonesia

Indoensia is a developing country which attempt to implement the green smart city
for efficiently and effectively adopting latest technologies for improving the delivery of
public services. This could be shown by several previous studies. For example, Mahesa,
Yudoko [45] develop the platform ecosystems for Indonesia smart cities that will be used
to increase collaboration among stakeholders and develop new opportunities for the de-
velopment of circular economy to resolve the urbanization complexities. Larasati,
Handayaningsih [7] identify dimensions of smart city application to better understanding
what constitutes a smart city is and develop a concept to provide the general foundation
for further a smart dty development. The dimensions of smart city in this study are gov-
ernance, branding, economy, living, society, and environment. Achmad, Nugroho [46]
develop a conceptual framework of the green smart city based on synthesized and aggre-
gated literature review. It shows that green smart city framework is about integrating ex-
isting government services and resources.

Table 2. Previous Studies on green smart city in Indonesia
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No Dimensions References
Governance, Branding, Economy, Living, . .

1. . : Larasati, Handayaningsih [7]
Society, and Environment
Tourism, health, Safety and Security,

. Y i curty Mahesa, Yudoko [45],
2. Government, Energy, Environmental, | .
N . Kurniawan, Dwiyanto [47]

Circular Economy, and Education

3. Services, Resources, Architecture, and Goals ~ Achmad, Nugroho [46]
Academic Business Government

4, ' ’ " Effendi, Syukri [8
Community Partners, and Media Y (8]
Environment Regulations, Availability of

5. Green Spaces, Pollution, Investment, and Afrianto and Tamnge [48]
Energy Efficiency

6. Human Resources Capability Rachmawati [49]

7. Social and Political Approach Suartika and Cuthbert [50]

8. Environment, Social, Culture, and Economic  Havati, Utami [51]

The previous research findings on the implementation of sustaiable smart city focuses on
governance, business, government, environment, energy, regulation, human resources,
economic and social and political approach. There is few research of sustainable smart
cty, that is related to identify the use of information and communication technology in
local government to reduce its impact to natural environment. This research reveals that
ICT use enable the government to achieve the goals and maximizing the performance of
Smart Sustainable City services. A dty needs to choose its role based on how it can opti-
mally promote the development into a smart city while ensuring good strategic flexibility
going forward. Therefore, there is a need for Indonesian government especially South Su-
matra government to identify their ICT resources and capabilities in order to develop and
provide sustainable government services to entire citizen and community.

2.3. Green Smart City Concept Development

To develop a green smart city concept, this study adopts the Natural-Resources Based
View (Natural-RBV) theory. The theory aims to add the natural environment as a unique
resource or ability to the RBV to develop a theory [52]. Hart argues that private or gov-
ernment organisations need to develop critical competencies in their engagement with the
natural environment. Such competencies can contribute to sustainable competitive ad-
vantage. Therefore, Natural-RBV is developed with the relationship between environ-
mental challenges and the resources of government operationalised through environmen-
tal competence in the organisation.

This study adopts Natural-RBV theory to identify green IT capabilities need to be
studied and developed by the provincial government, especially the communications and
information department in implementing green smart cities in South Sumatra. For exam-
ple, when creating purchase, leasing or outsourcing decisions, many local governments
now consider companies that have a good environmental track record [53, 54]. In addition,
green IT functions are easily upgraded to meet business demands. It is also can educate
employees and change their behaviour to reduce energy consumption. Therefore, green
IT adoption is needed to help both private and government organisations build and im-
prove their environmental competence.

Natural-RBV theory reveals that organisations can attain environmental competence
through three factors [52, 55]. The first factor is pollution prevention. This focuses on the
control and reduction of emissions and wastes pollution during the activities of govern-
ment organisations. An organisation can enhance pollution prevention through improved
management, material replacement, reuse, recycling, or process innovation [52, 56]. Pol-
lution prevention and waste management are accepted as one of the sustainability criteria
of an organisation [57], provide several advantages especially for first-mover

236
237

239
240
241
242
243
244
245

246

247
248
249

251
252

256
257

260
261
262
263
264
265
266
267
268
269
270




Sustainability 2022, 14, x FOR PEER REVIEW 7of18

organisations (Nerht, 1996); and can reduce cycle times by simplifying or eliminating un- 271
necessary stages in organisation activities to increase productivity and efficiency (Hart 272
1995). Therefore, essentially, this factor is a strategic proposition (Elliot, 2007). Since the 273
generation of pollution is considered a sign of inefficiency (Porter & Van der Linde, 1995), 274
preventing pollution can enable organisation including government to save control costs, 275
input, and energy consumption, and reuse materials through recycling (Hart, 1997; Taylor, 276
1992). This eventually can increase the profitability of the organisation and its competitive 277
position in the market (Hart 1995, 1997; Hart & Milstein, 2003; Molina-Azorin et al., 2009). 278
Bakici, Almirall [33] reveal that electronic or digital service of government can eliminate 279
the complicated procedures and reduce the energy consumption through connecting peo- 280
ple, information and city elements using the new technologies. 281
The second factor is product stewardship. This refers to an organisation's ability to 282
evaluate the environmental impact of its resources or infrastructure and services provided 283
to partners or stakeholders. It requires environmental impacts to be considered through- 284
out the entire lifecycle of the organisation, including the source of raw materials, product 285
design, and the development process (Hart 1995, 1997). Product stewardship aims to re- 286
duce the overall lifecycle environmental costs of a product by disciplining the design and 287
development process to achieve a system transformation from "cradle-to-grave” to "cra- 288
dle-to-cradle” (Shrivastava et al. 1995). From a product design perspective, product stew- 289
ardship can be considered a significant motivator for "green" application design that fo- 290
cuses on redudng energy over the full equipment cycle (Francis & Richardson, 2008). 291
Product stewardship can also be enforced through laws and regulations. For example, 292
smart city policy leads to sustainability of cities in the case of UK cities particularly to deal 293
with their current and future development challenges and focus on dty smartness and = 294
sustainability aspects [58]. 295
The last one is clean technology. Such is an organisational strategy to invest in envi- 296
ronmentally friendly technology to change organisational behaviour to be more sustaina- 297
ble (Hart 1995; Hart & Milstein 2003). [t requires investment in future technology. Hart = 298
(1997) argues that organisations can reduce their unsustainable practices by planning, de- 299
veloping, and using clean technology. This is because many of the existing technology 300
bases in many industries are non-environmentally friendly. At this stage, organisations 301
need to use their sustainability vision to plan for new products and services they should 302
develop or purchase, and the capabilities and competencies that will be required to use 303
them for more sustainable options. Cleaner production used to achieve eco-sustainability 304
especially in the production process can allow industrial production to enter into environ- 305
mental sustainability vision Hart and Milstein's (2003) as they highlight the potential use 306
of technology that saves materials, is energy-efficient, non-polluting and low waste (Hart, 307
1997; Geiser, 2001). 308
In case of green smart dty, the clean technology can be used for tackling pollution, 309
managing water efficiently, and supporting green buildings and alternative energy, cities 310
can become cleaner, more pleasant places to live, while at the same time drastically reduc- 311
ing their energy bills [32]. For example, Government of Moncton, Canada, have showed a 312
broad green city project, which has aim to promote greater use of public transport and 313
bicycles, and more recycling. In addition, with ICT, the government has imposed tighter 314
controls on irrigation water and launched tree-planting campaigns [32]. In the same way, 315
Popa, Carutasu [34] state that by using ICT infrastructure including Internet of Things 316
(IoT), governments are possible to optimise use of smart waste system to monitor and 317
track waste collection in order to improve its productivity and collected waste storage 318
capacity. Moreover, a cloud-based technology for data-driven water demand manage- 319
ment. It utilises data analytic methodology to optimise water-use efficiency and improve 320
financial forecasting accuracy through engaging dtizens [59]. This technology canbeused 321
as software-as-a-service application that allows dties access both real-time and historical 322
parking data and aims to make optimal and efficient use of parking resources. 323
324
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325

326

3. Research Methodology 327
This study employed a qualitative research and focus group method based on the 328
philosophy of post-positivism, which was used to examine the natural conditions of the 329
object, and the researchers were the principal instrument. The sampling of data sources 330
was conducted purposively, the collection technique was managed by triangulation (com- 331
bined), the data analysis was inductive, and the results emphasised meaning rather than 332

generalisation. 333
334
Table 2. Research Informants 335
Informant Total Informant Status
Indonesian Ministry of 1 Researcher at the Indonesian Ministry of
Communication and Communication and Information Research
Information and Development Centre
Regional Secretariat of 2 Regional Secretary and Assistant III for
South Sumatra Administration and General Affairs
Regional House of 1 Chairman of Commission |

People's Representatives
of South Sumatra

Department of 7 Head of Service, Secretary, Head of PIP, Head
Communication and of E-Gov, Head of ICT and Encoding, Head of
Informatics of  South Statistics and Head of Planning

Sumatra

Total 11

330

The object of this research was the Communication and Informatics Office of South 337
Sumatra Province, Related RGO, District/City Information and Communication Services, 338
providers, universities relating to efforts in creating a green smart province. This study 339
deployed in-depth interviews with sources or informants as a form of data search and 340
direct observation. The number of informants used as research respondents consisted of 341
several elements of the government, including the executive, legislative, and implement- 342
ing agencies as shown in table 2. They will be selected for interview based on therolein 343
their respective organization who involved in strategic planning process during building 344
and implementing the smart city. The questions the researchers asked the informants var- 345
ied according to the capacities of the informants. The interviews are exploratory in nature, 346
consisting of open-ended questions that focused on participant perceptions of the pro- 347
cesses and influential factors of Green IT in south sumatra government with respect to the 348
three dimensions of natural RBV Theory. In Indonesian Ministry of Communication and 349
Informatics cases, the interviews focused on their perceptions of these issues in IT projects 350
implemented to reduce energy consumption in operational activities and clearly defined 351
the roles, responsibilities, accountability and control for green smart city. Informant from 352
departement of communication and infortics of South Sumatra is questioned the develop- 353
ment of green IT standard across the government egency and offices and the extent to 354
which South Sumatra government has a green business infrastructure (such as greenrated 355
buildings) and green power sources. Further more, in the case of Regional House of Peo- 356
ple's Representatives of South Sumatra is emphasized to allocation of budgetary and other 357
resources for Green IT and the extent of policy in the house dedicated to e-government 358
including green smart city. 359
360

361

In order for this research to be more objective and accurate, researchers also sought 362
additional information by making field observations. Table 2 shows the details of the 363
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informants in this study. Analysis of the data in this study was communication planning 364
model based on Public Relations by Cultic and Centre to identify and analyse the commu- 365
nication strategies managed by the South Sumatra Province Communication and Infor- 366
mation Office in realising South Sumatra as a Smart Province in implementing the Sumsel 367
Command. 368

The second phase is focus group methodology. This method is well documented as 369
a reliable and cost-effective method for qualitative data gathering in both public and pri- 370
vate organisations. 15 participants in a focus group are involved in the process dueto a 371
shared government circumstance or condition. This method also has the strength of focus 372
group in providing insights into a specific issue from a group of selected participants. As 373
the focus group technique relies on effective interaction between the several particdpants. 374
Thisis supported by the fact that well-designed focus groups provide the researcher with 375
the ability to observe how theories emerge with regard to the viewpoint of the partici- 375
pants. In this respect, it is noted that the opportunity must be offered to all participants to 377
express their thought. This study provides a deeper understanding on the three key di- 378
mensions and expected data outcomes from a focus group: 1) articulated data, where par- 379
ticipants express thoughts from a direct question; 2) attributional data, where the moder- 380
ator discreetly provokes discussion; and 3) emergent data which refers to normative un- 381
derstandings. 382

4. Research Findings and Discussion 383

Based on the results of interview and previous studies, this study proposes a con- 384
ceptual model consisting of three components corresponding to the three factors of IT 385
use in smart cities as follows: pollution prevention, product stewardship, and clean tech- 386
nology. This study discussed each component in more detail. 387

The research results for the development of a smart green city are highly needed 388

and is one of the considerations in planning the province of South Sumatra. Pre-develop- 389
ment research is needed to determine the feasibility of the programme, whether itis ef- 390
fective, efficient, and trackable —meanwhile, the post-development research functions to 391
determine whether the programme is acceptable. In the development and construction of 392
Smart City in South Sumatra, the implementation of the Sumsel Command Centre was 393
conducted by the South Sumatra Province Communication and Information Agency on7 394
September 2018 as a strategy to improve cost efficiency and operational time for the South 395
Sumatra Provincial government. To develop and build a strategy from implementing the 39
South Sumatra Command Centre, this study employed three eco-sustainability strategies 397
as follows: pollution prevention, product stewardship, and clean technology (ljab, 2010). 398

4.1.. Pollution Prevention 399

In this strategy, several the data and information researchers requested informants 400
included: the number of users of government public service applications, pollution and 401
waste management, procedures for reuse, recycling, or the innovative process of using 402
IT implemented by Smart Province. According to the researcher, data is needed to take 403
the appropriate steps in determining the strategy to be implemented by the governmen- 404
tal agencies. Moreover, this programme will have a significant impact on making South 405
Sumatra as a smart and environmentally friendly province. This smart solution is ob- 406
tained from comprehensive data and information through the use of ICT. This will help 407
to develop the efficiency of government services to the community appropriately and 408
quickly. 409

At the beginning of 2019, the research process began at the Human Resources De- 410
velopment and Research Centre (BPSDMP) in Jakarta by the HR Research and Develop- 411
ment Agency of the Ministry of Communication and Informatics with the title: "Smart 412
Province Readiness Study in South Sumatra Province". This research will continue this 413
year by conducting a focus group discussion (FGD) on the concept of the ideal smart 414
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province and the readiness of the smart province. According to the head of the Human 415
Resources Research and Development Agency of the Ministry of Communication and 416
Information Technology of the Republic of Indonesia when contacted by telephone (10/2), 417
the results of the FGD conducted and attended by all discussion participants (all repre- 418
sentatives of districts/cities in South Sumatra) were that the government must implement 419
a strategy that takes into account the main potential of the region, as well as procedures 420
for preparing technology (infrastructure, applications) to create a smart area, and prepare 421
governance (legal basis, policies, SOP), sources of human resources and budget that will 422
support South Sumatra as a smart province. Apart from that, the informant also men- 423
tioned that there is a need tobuild a relationship between the South Sumatra government 424
and the Regional House of People's Representatives of South Sumatra (DPRD), which has 425
substantial political influence in implementing environmental-based smart provinces. 426
One example is the implementation of this command centre to support the 2018 Asian 427
Games international event held in Palembang, South Sumatra. 428

Chairman of Commission I in DPRD confirms that “as we know, the DPRD has several 429
functions and tasks, one of them is the budget work, where the DPRD functions to discuss the 430
draft regional regulation on the provincial APBD (regional budget). The DPRD also has a super- 431
visory function, in this case the supervision of the regional government and also the supervision 432
of the provincial APBD funds. It means if South Sumatra government implement something; the 433
provincial government must have a good communication and relationship with the DPRD to im- 434
plement green smart city”. 435

Departement of communication and informatics of south sumatra also states that 436
"many IT human resurces would disregard organisational objectives for eco-sustainability if they 437
were not measured on this performance. Both the provincial and local government indicated that 438
they had clearly defined sustainability vision, associated policy and governance mechanisms that 439
facilitate the development of Green IT policies” 440

The results from this study are consistent with several prior studies. Tolbert, 441
Mossberger [60] state that the Legislature has an important factor in determining whether 442
provinces will innovate in digital government. This is because that presence of legislative 443
committees in the House dedicated to e-government is critical in explaining the extent of 444
policy innovation of digital government. Many contries with the advanced IT infrastruc- 445
ture and legislative policy making capacity have more extensive implementation of e- 446
government over time. Pang [61] in his study titled the moderating effect of IT govern- 447
ance on the relationship between IT investments and government performance shows 448
the local government requires IT budget approval from Legislature as part of IT govern- 449
ance in the public sector organizations. 450

In addition, the South Sumatra Government has to redesign their IT infrastruture 451
ecosystem to reduce energy consumption. This finding is supported by [62, 63] studies, 452
that reveal that redesign IT infrastructure is required to meet environmental change 453
through innovating business processes of e-government. For example, the implementa- 454
tion of e-mail, digital signature and virtual technologies can help institutions to promote 455
their green government initiatives. Similarly, Antoni, Jie [64] discover that redesigning 456
the I'T infrastructure in business process can be emphasized on reducing operasional cost 457
in organization. For example, the use of video conferences in command centre such as 458
zoom, google meet and other applications can improve efficiency of transpotation cost, 459
and might drive the government to turn to enviromentally friendly office. In addition, 460
the IT infrastructure ecosystems have to accommodate stakeholoders of government de- 461
mands to perform environmentally friendly activities. It might be used as strategy of 462
South Sumatra Government to encourgage internal and external stakeholders to adopt 463
green behaviour in their activities, such as replacing the paper-based documents with 464
digital documents. Furthermore, the IT infrastructure might reduce the digital divideand 465
enhance the citizen participation in e-government implementation [65]. It means that the 466
people with low-income households, people living in informal settlements and people 467
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with lower levels of electronic literacy are able to access the smart city apps and also 468
communicate with local government through the provided IT infrastructure channels in- 469
duding website, mobile apps and kiosk [66]. Accordingly, it can be concluded that South 470
Sumatra Province has had several strategies to support the implementation of an envi- 471
ronmentally friendly Smart City, either that has been done or for the future. 472

4.2. Product Stewardship 473

In terms of product stewardship, the Head of the Research and Development 474
Agency for Human Resources of the Ministry of Communication and Information Tech- 475
nology of the Republic of Indonesia emphasised on equitable development strategies, 476
developing human resources whose the ability to use environmentally friendly technol- 477
ogy, such as teleconferencing or video conference technology found in the command cen- 478
tre, used as a means of interaction and virtual meetings with regional heads of all regen- 479
des and cities in South Sumatra and can also monitor all activities of all regional organi- 480
sations. He also added that the ability to use technology is insufficient. It must be accom- 481
panied by the ability to manage infrastructure and redesign service procedures for the 482
community to minimise natural damage caused by service activities. Based on the Stra- 483
tegic Plan of the South Sumatra Province Communication and Informatics Office for 484
2018-2023, it is stated that the authority of the South Sumatra Province Communication 485
and Information Office is in the communication and informatics sector, as well as the 486
encoding and statistics in processing its authority emphasising the dissemination of in- 487
formation throughout South Sumatra through use of existing ICT infrastructures. Thisis 488
in line with the implementation of a command centre which aims to create an environ- 489
mentally friendly South Sumatra Smart Province through the use of ICT infrastructure 490
and data management and applications that make it more straightforward for users and 491
the public. South Sumatra Province Communication and Information Office makes this 492
point clear: 493

“Substituting travel and physical meetings with building command centre including vide- 494
oconferencing and collaboration tools, eliminating paper-based workflows and reporting, and con- 495
ducting government services through integrated electronic-based government systems including 496
applications. In addition to these applications, other studies describe the indirect positive impact 497
of using IS for reporting and measurement of environmental govermment services or collaborating 498
on environmental initiatives.” 499

Based on the results of interviews with informants, this study found at least six 500
green products or services from the South Sumatra Communication and Information Of- 501
fice. First, the implementation of the command centre as a central facility for controlling 502
and monitoring the components of the South Sumatra Smart Province in the form of ap- 503
plications, data, and information owned by RGOs throughout South Sumatra. Currently, 504
this space is connected to various web-based applications such as the official portal of 505
South Sumatra go.id, Sumsel smart digitalisation, Indonesian Disaster Rapid Assess- 506
ment, and Integrated Media Management. 507

This finding is consistent with Huang [67] study finding that the role of command 508
centre as a nerve center to efficiently and effectively mobilize resources, coordinate hu- 509
man resources and provide advice quidelines during covid-19 period. This current find- 510
ing also agrees with Lacity and Willcocks [68] study findings that is a centralized com- 511
mand center establishes standards and best practice and tracks the business performance 512
of service automation which can reduce human intervention a minimum and leading to 513
enhanced information efficiency. 514

Second, the South Sumatra communication and informatics office is building data 515
integration and applications from either RGO or cities and regendes in South Sumatra. 516
This will transform the command centre into a data and information centre for RGO, 517
dties, and regencies in South Sumatra. This finding is consistent with Molla [69] study 518
finding that advanced data centre provides services on how to position IT as an enabler 519
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of green initiatives. In additional, the finding of this study also is similar with Hashem, 520
Chang[70] study finding thatintegrated data promises flexibility and low costs toreduce 521
the technical barriers of addressing the data. For example, integrated data which col- 522
lected from multiple sources, such as citizen and government organisations are stored in 523
a database. The data are able to be utilized by the business intelligence and data analytics 524
model to predict future behavior with increasing precision, decision automation, data 525
driven business, and performance management to establish government administration 526
simple. Thus, the green smart city infrastructures could be designed as platform that 527
suitable for government and citizen to improve capacity and engage public participa- 528
tion[65, 71]. 529

Third, the implementation of closed-circuit television (CCTV) used as a support 530
public service. The command centre operator ensures that the CCTV at a certain pointis 531
on and monitors the state of the area. The results subsequently will be analysed in more 532
detail so that notifications appear as needed. This finding is consistent with Chung [72] 533
research finding that CCTV is combined with intelligent technology and the Internetthat 534
automatically detects and identifies specific objects such as people and objects. The im- 535
plementation of the intelligent CCTV in the government office will be made mutually 536
integrated with the employee access system. The data obtained by data centre will be 537
more detailed in monitoring employees while carrying out their work activities. Thus, 538
using an intelligent CCT'V, the employee performance can be efficiently and effectivelly 539
measured. As well as in this system there is also information that can be used as an indi- 540

cator of performance measurement when making a decision immedietly. 541
542
4.3. Clean Technology 543

The last strategy is to create environmentally friendly products or services by using 544
cean technology. The Communication and Informatics Office of the Province of South 545
Sumatra must continue to research to support the ideal smart province strategy and for 546
the success of the environmental-based smart province. This can be achieved through the 547
online media approach that people need for communication (e.g., what information is 548
needed, whether entertainment, opinions or news). Further, existing data can be used to 549
analyse communication components, starting from sources, messages, channels or me- 550
dia, recipients, and feedback from the public. In addition to conducting research, the 551
South Sumatra Province Communication and Informatics Office can optimise the role of 552
the Information and Documentation Management Officer (IDMQO) Assistant of the South 553
Sumatra Province Information and Information Technology Office in collecting public 554
information related to the field of information and communication technology. In the 555
future strategy to implement clean technology, governments in South Sumatra, espe- 556
dally the Communication and Information Technology Office, will invest in building 557
services and products that are environmentally friendly, including building a data centre 558
that provides data and information of policies for public services, provision of infor- 559
mation on local government administration. Departement of communication and infor- 560
matics of south sumatra make point clear: 561

“...the data center is a collection of data and information obtained through entire govern- 562
ment services in the South Sumatra government, which will be used to improve the quality of 563
existing services and be used to predict future sutainable services of government”. 564
“...we might employ our official website as a sustainability strategy to place all our Green 565
smart city policies including general sustainability policy and the environmental management 566
system is all seen in there too...” 567
This environmentally friendly strategy shows how the government efforts toinvest 568
data centre to meet stakeholder requirments to provide green products and services and 569
build green brand image that influence mindset of stakeholders [55]. 570
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Secondly, the South Sumatra Government has green initiative to develop and up-
grade infrastructure to increase the accessibility of information and ICT resources for
public. This government’s initiative can empower the stakeholders to access whole e-
government channels from any location. Therefore, the stakeholder no need to go to gov-
ernment office to get a public service and then reduce the transportation cost. Thirdly,
Province of South Sumatra Government optimises the implementation of the Electronic-
Based Government Administration System (EGAS) to provide environmentally friendly
services. This program encourages the government to improve operational efficiency and
paperless office [73]. This is also comply requirements and targets of paperless initiatives
in the Indonesian public sector services.

Implementation of public information disclosure of EGAS in accordance with the
mandate of Law No. 14 of 2008 and its implementing regulations. This finding is sup-
ported by Dawes, Vidiasova [74] research finding that through implementation of regu-
lation, the government has a guidence to keep on track to develop IT infrastructure and
government itself receives benefits in terms of progress toward political and strategic
goals for transparency, public service, and good management along with improvements
in stewardship and agency mission accomplishment. Furthermore, the management sys-
tems standards and standardisation of IT equipment can assist South Sumatra Govern-
ment as guidelines in minising the environmental impacts of their public services. These
also help the local government to select suppliers, raw material and products that can be
used as green smart city infrastructure. Monitoring results and evaluation and inventory
of ministries about the im plementation of government affairs in the field of ICT of South
Sumatra for a period of two years, the existence of the main tasks and functions of ICT
affairs are still scattered in various regional apparatus (agency authority has not been
optimally implemented). Table 3 shows there are the strategies of the South Sumatra Pro-
vindal Government in realising an environmentally friendly smart city.

Table 3. Ecological Smart City

No

Ecological Sustainability Public services of smart city

1.

Pollution Prevention SOP for infrastructure and applications
ICT ecosystems
Local regulation
Human Resources capabilities
IT Infrastructure Budget

Product Stewardship Sumsel Command Centre

Virtual meeting
Monitoring RGO activities
Disseminating information through social media and wesites
E-sumsel (integrated budget Application)
Data and application integration
CCIV implementation

Clean Technology Data centre for public services
Accessibility of information for each dity district
Optimisation of Electronic-Based Government
Administration Systems
Local government electronic data and information
management services
Increasing literacy in the use of digital startups by
businesses/MSMESs in South Sumatra

571
572
573
574
575
576
577
578
579

581
582

586
587

589

591
592
593

595
596

597
598

600
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References

5. Conclusion and Limitations

!hjs paper attempts to identify the concept of ecological smart city that is getting
increasingly popular in Indonesia. An in-depth analysis of interview and focus group
revels that the ecological smart city can be investigated from several perspectivesinclud-
ing pollution prevention, product stewardship, and clean technology. These three di-
mensions should be the guidance of the South Sumatra Government to identify the green
smart city implementation. Based on the results of the analyses, the pollution prevention
is determined by public services of smart city, regional resources potential, technology
preparation procedure for infrastructure and applications, ICT ecosystems, local regula-
tions, improvement of human resource capabilities, coordination both vertically and hor-
izontally in data/information management activities and IT infrastructure budget. More-
over, this research also shows that product stewardship consists of Sumsel Commad
Centre, Virtual meeting infrastructure, Monitoring RGo activities, SOP of green design,
Disseminating information through social media and websites, E-sumsel as a budget in-
tegrated systems, one data and application integration, and CCIV implementation. In
cean technology approach, the study reveals South Sumatra Province has several IT
strategies and use environmentally friendly IT resources in order to build image of green
smart city in Indonesia. These technologies include Data centre, accessibility of infor-
mation for each dty district, Optimisation of Electronic-Based Government Administra-
tion Systems, Local government electronic data and information management services,
Increasing literacy in the use of digital startups by businesses/MSMEs in South Sumatra,
Application of encryption for information security, Implementation of public infor-
mation disclosure and Results of monitoring and evaluation of environmentally friendly
IT infrastructure policies.

In closing, it is important to acknowledge several limitations in this study and sug-
gest possible paths for further research. First, the ability to generalize from the results of
this study is limited by the small number of cases and interviews conducted. Secondly,
this research only focuses on the development of green smart city of south Sumatra prov-
ince. Thirdly, the current research has provided the viewpoints of both ecological and
smart city. Fourth, arguably research has identified three dimensions and 23 public ser-
vices of green smart city based on the ecological model developed by Hart [52]. While
acknowledging this limitation, more work will require to be carried out to develop a
green smart city for other cities in Indonesia or other developing countries from different
perspectives and approach. For example, COVID-19 Pademic which has driven more
government public services move from offline to online, has provided new opportunities
for implementing green smart city concept in other provinces of Indonesia and other de-
veloping countries. Future research should also investigate a broader range of issues and
approaches and more provinces involved to get more understanding how green smart
city implemented, and might investigate the extent to which green smart city can imple-
mented in South Sumatra Province or others in providing excellent service to citizen

Author Contributions: The main research activities of authors can be described as follow: Concep-
tualization, HA., YTU., DA.; methodology, YTU., HA.; formal analysis, HA., DA; investigation,
YTU., DA; writing—original draft preparation, YTU., DA.; writing—review and editing, HA., DA.;
All authors have read and agreed to the published version of the manuscript.

Funding; Please add: This research received no external funding
Data Availability Statement: Not applicable

Conflicts of Interest: The authors declare no conflict of interest

601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646

647

648

649

650
651
652




Sustainability 2022, 14, x FOR PEER REVIEW 150f 18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Ariana, 5., C. Azim, and D. Antoni, Clustering of ICT human resources capacity in the implementation of E-
government in expansion area: a case study from pali regency. Cogent Business & Management, 2020. 7(1).
Antoni, D., M.L. Herdiansyah, and M. Akbar. Critical factors of transparency and trust for evaluating e-government
services for the poor. in 2017 Second International Conference on Informatics and Computing (ICIC). 2017. IEEE.
Mora, L., et al., Smart city development: ICT innovation for urban sustainability. Encyclopedia of the UN
Sustainable Development Goals: Sustainable Cities and Communities. Cham: Springer, 2019.

Duan, W., R. Nasiri, and S. Karamizadeh. Smart City Concepts and Dimensions. in Proceedings of the 2019 7th
International Conference on Information Technology: 1oT and Smart City. 2019.

Evans, |, etal., Smart and sustainable cities? Pipedreams, practicalities and possibilities. 2019, Taylor & Frandis.
Xie, ., et al,, A survey of blockchain technology applied to smart cities: Research issues and challenges. IEEE
Communications Surveys & Tutorials, 2019. 21(3): p. 2794-2830.

Larasati, N., S. Handayaningsih, and S. Sumarsono. Smart Sustainable City Application: Dimensions and
Developments: Smart services for region of the foremost cultural centers of a developing country. in 2018 IEEE 3rd
International Conference on Communication and Information Systems (ICCIS). 2018. 1EEE.

Effendi, D., et al. Smart city Nusantara development through the application of Penta Helix model (A practical study to
develop smart city based on local wisdom). in 2016 international conference on ICT for Smart Society (ICISS). 2016.
IEEE.

Tan, S.Y. and A. Taeihagh, Smart city governance in developing countries: A systematic literature review.
Sustainability, 2020. 12(3): p. 899.

Sutriadi, R. Defining smart city, smart region, smart village, and technopolis as an innovative concept in indonesin’s
urban and regional development themes to reach sustainability. in IOP Conference Series: Earth and Environmental
Science. 2018. IOP Publishing.

Viitanen, |. and R. Kingston, Smart cities and green growth: outsourcing democratic and environmental resilience to
the global technology sector. Environment and Planning A, 2014. 46(4): p. 803-819.

Meijer, A. and M.P.R. Bolivar, Governing the smart city: a review of the literature on smart urban governance.
international review of administrative sciences, 2016. 82(2): p. 392-408.

Damanik, M.P. and E.H. Purwaningsih, E-government dan Aplikasinya di Lingkungan Pemerintah Daerah (Studi
Kasus Kualitas Informasi Website Kabupaten Bengkalis Propinsi Riau). Jurnal Studi Komunikasi dan Media, 2017.
21(2): p. 223355.

Caragliu, A, C. Del Bo, and P. Nijkamp, Smart cities in Europe, in Smart cities. 2013, Routledge. p. 185-207.
Batty, M., et al., Smart cities of the future. The European Physical Journal Special Topics, 2012. 214(1): p. 481-518.
Caragliu, A, C. Del Bo, and P. Nijkamp, Smart cities in Europe. Journal of urban technology, 2011. 18(2): p. 65-
82.

Anttiroiko, A.-V. and N. Komninos, Smart public services: using smart city and service ontologies in integrative
service design, in Setting Foundations for the Creation of Public Value in Smart Cities. 2019, Springer. p. 17-47.
Ismagilova, E., et al., Security, privacy and risks within smart cities: Literature review and development of a smart city
interaction framework. Information Systems Frontiers, 2020: p. 1-22.

Yaqoob, L., etal,, Enabling communication technologies for smart cities. IEEE Communications Magazine, 2017.
55(1): p. 112-120.

Winters, |.V., Why are smart cities growing? Who moves and who stays. Journal of regional science, 2011. 51(2): p.
253-270.

Partridge, H.L., Developing a human perspective to the digital divide in the'smart city’. 2004.

653
654
655
656
657
658
659
660
661
662
663
G664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694




Sustainability 2022, 14, x FOR PEER REVIEW 16 of 18

23.

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

41.

42.

Glaeser, E.L. and C.R. Berry, Why are smart places getting smarter. Rappaport Institute/Taubman Center Policy
Brief, 2006. 2.

Deakin, M. and H. Al Waer, From intelligent to smart cities. Intelligent Buildings International, 2011. 3(3): p.
140-152.

Townsend, AM., Smart cities: Big data, civic hackers, and the quest for a new utopia. 2013: WW Norton &
Company.

Ishida, T. Digital city, smart city and beyond. in Proceedings of the 26th International Conference on World Wide Web
Companion. 2017.

Albino, V., U. Berardi, and R.M. Dangelico, Smart cities: Definitions, dimensions, performance, and initiatives.
Journal of urban technology, 2015. 22(1): p. 3-21.

Mahizhnan, A., Smart cities: the Singapore case. Cities, 1999. 16(1): p. 13-18.

Eger, .M., Smart growth, smart cities, and the crisis at the pump a worldwide phenomenon. 'WAYS-The Journal of
E-Government Policy and Regulation, 2009. 32(1): p. 47-53.

Giffinger, R. and H. Gudrun, Smart cities ranking: an effective instrument for the positioning of the cities? ACE:
architecture, city and environment, 2010. 4(12): p. 7-26.

Harrison, C., et al., Foundations for smarter cities. IBM Journal of research and development, 2010. 54(4): p. 1-16.
Thuzar, M., Urbanization in southeast asia: developing smart cities for the future? Regional Outlook, 2011: p. 96.
Barrionuevo, |.M., P. Berrone, and |.E. Ricart, Smart cities, sustainable progress. IESE insight, 2012, 14(14): p. 50-
57.

Bakici, T, E. Almirall, and |. Wareham, A smart city initiative: the case of Barcelona. Journal of the knowledge
economy, 2013. 4(2): p. 135-148.

Popa, C.L., et al., Smart city platform development for an automated waste collection system. Sustainability, 2017.
9(11): p. 2064.

Kumar, T.V. and B. Dahiya, Smart economy in smart cities, in Smart Economy in Smart Cities. 2017, Springer. p. 3-
76.

Peng, H., Z. Bohong, and K. Qinpei, Smart city environmental pollution prevention and control design based on
Internet of Things. 10P C Ser Earth Env, 2017. 94: p. 012174.

Mwaniki, D., M. Kinyanjui, and R. Opiyo, Towards Smart Economic Development in Nairobi: Evaluating Smart
City Economy Impacts and Opportunities and Challenges for Smart Growth, in Smart Economy in Smart Cities. 2017,
Springer. p. 749-790.

Li, S. Application of blockchain technology in smart city infrastructure. in 2018 IEEE International Conference on
Smart Internet of Things (SmartloT). 2018. IEEE.

Serrano, W., Digital systems in smart city and infrastructure: digital as a service. Smart cities, 2018. 1(1): p. 134-154.
Jnr, B.A., M.A. Majid, and A. Romli, Green information technology adoption towards a sustainability policy agenda
for government-based institutions. Journal of Science and Technology Policy Management, 2019.
Fromhold-Eisebith, M. and G. Eisebith, What can Smart City policies in emerging economies actually achieve?
Conceptual considerations and empirical insights from India. World Development, 2019. 123: p. 104614.

Kuecker, G.D. and K. Hartley, How smart cities became the urban norm: Power and knowledge in New Songdo City.
Annals of the American Association of Geographers, 2020. 110(2): p. 516-524.

D’Aniello, G, et al., Knowledge-Based Smart City Service System. Electronics, 2020. 9(6): p. 965.

695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734




Sustainability 2022, 14, x FOR PEER REVIEW 17 of 18

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

6l.

62.

63.

64.

Yigitcanlar, T., N. Kankanamge, and K. Vella, How Are Smart City Concepts and Technologies Perceived and
Utilized? A Systematic Geo-Twitter Analysis of Smart Cities in Australia. Journal of Urban Technology, 2020: p. 1-
20.

Mahesa, R., G. Yudoko, and Y. Anggoro. Platform ecosystems for Indonesia smart cities. in 2018 International
Conference on Computer, Control, Informatics and its Applications (IC3INA). 2018. IEEE.

Achmad, K.A., L.E. Nugroho, and A. Djunaedi. Smart city for development: towards a conceptual framework. in
2018 4th International Conference on Science and Technology (1CST). 2018, IEEE.

Kurniawan, F., et al., Sustainable development for smart city education based on features and parameters assessment
modelling slope one algorithm. Journal of Green Engineering, 2020. 10(10): p. 9801-9811.

Afrianto, W.F. and F. Tamnge. Conceptual foundation to develop ecosmart city in Indonesia. in Proceedings of
SEAMEQ BIOTROP Second International Conference on Tropical Biology:“Ecological Restoration in Southeast Asia:
Challenges, Gains, and Future Directions”. SEAMEQO BIOTROP, Bogor. 2015.

Rachmawati, R. ICT-based innovation in the smart city masterplan and its relation to regional planning. in IOP
Conference Series: Earth and Environmental Science. 2019. I0OP Publishing,

Suartika, G.A.M. and A. Cuthbert, The sustainable imperative —smart cities, technology and development.
Sustainability, 2020. 12(21): p. 8892.

Hayati, A, et al. Local smart initiatives to enhance sustainable settlement. in IOP Conference Series: Earth and
Environmental Science. 2020. 10P Publishing.

Hart, S.L., A Natural-Resource-Based View of the Firm. The Academy of Management Review, 1995. 20(4): p. 986-
1014.

Murugesan, S., Making IT Green. IT Professional, 2010. 12(2): p. 4-5.

Murugesan, S., Harnessing Green I'T: Principles and Practices. IT Professional Magazine, 2008. 10(1): p. 24-24-33.
Hart, S.L. and M.B. Milstein, Creating sustainable value. The Academy of Management Executive (1993-2005),
2003. 17(2): p. 56-69.

Hart, S.L., Beyond Greening: Strategies for a Sustainable World. Harvard Business review, 1997. 75(1): p. 66-76.
Shrivastava, P., The role of corporations in achieving ecological sustainability. Academy of management review,
1995. 20(4): p. 936-960.

Yigitcanlar, T. and M. Kamruzzaman, Does smart city policy lead fo sustainability of cities? Land Use Policy, 2018.
73: p. 49-58.

Angelidou, M., et al., Enhancing sustainable urban development through smart city applications. Journal of Science
and Technology Policy Management, 2018.

Tolbert, CJ., K. Mossberger, and R. McNeal, Institutions, policy innovation, and E - Government in the American
States. Public ad ministration review, 2008. 68(3): p. 549-563.

Pang, M.-5,, IT governance and business value in the public sector organizations — The role of elected representatives in
IT governance and its impact on IT value in US state governments. Decision Support Systems, 2014. 59: p. 274-285.
Boudreau, M.C., A. Chen, and M. Huber, Green 1S: Building sustainable business practices. Information Systems:
A Global Text, 2008.

Jiang, S., Z. Han, and B. Huo, Patterns of IT use: the impact on green supply chain management and firm
performance. Industrial Management & Data Systems, 2020.

Antoni, D., F. Jie, and A. Abareshi, Critical factors in information technology capability for enhancing firm's
environmental performance: case of Indonesian ICT sector. International Journal of Agile Systems and
Management, 2020. 13(2): p. 159-181.

735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776




Sustainability 2022, 14, x FOR PEER REVIEW 18 of 18

65.

66.

67.

68.

69.

Shahab, 5., B. Bagheri, and R. Potts, Barriers to employing e-participation in the Iranian planning system. Cities,
2021. 116: p. 103281.

Antoni, D., A. Albima, and E. Supratman. Identifikasi E-Government Channel Untuk Rural Area Di Palembang. in
SEMINAR NASIONAL APTIKOM (SEMNASTIK) 2019. 2019.

Huang, LY.F., Fighting COVID - 19 through government initiatives and collaborative governance: the Taiwan
experience. Public Administration Review, 2020. 80(4): p. 665-670.

Lacity, M.C. and L.P. Willcocks, A new approach to automating services. MIT Sloan Management Review, 2016.
58(1): p. 41-49.

Molla, A. GITAM: A Model for the Adoption of Green IT. in 19th Australasian Conference on Information Systems

2008. Christchurch, New Zealand.

70.

71.

72.

73.

74.

Hashem, LA.T., etal, The role of big data in smart city. International Journal of information management, 2016.
36(5): p. 748-758.

Wilson, A., M. Tewdwr-Jones, and R. Comber, Urban planning, public participation and digital technology: App
development as a method of generating citizen involvement in local planning processes. Environment and Planning B:
Urban Analytics and City Science, 2019. 46(2): p. 286-302.

Chung, C., A Study on the Policy Aduvice of Integrated CCI'V Control Center. International Journal of Advanced
Culture Technology, 2017. 5(3): p. 46-55.

Mohamed, H.A.-B., et al.,, THE APPLICATION OF PAPERLESS AND GREEN THEORY IN NATIONAL
DEFENCE UNIVERSITY OF MALAYSIA: A CONCEPTUAL STUDY. Jurnal Pertahanan: Media Informasi ttg
Kajian & Strategi Pertahanan yang Mengedepankan Identity, Nasionalism & Integrity, 2020. 6(1): p. 37-45.
Dawes, 5.5, L. Vidiasova, and O. Parkhimovich, Planning and designing open government data programs: An

ecosystem approach. Government Information Quarterly, 2016. 33(1): p. 15-27.

777
778
779
780
781
782
783
784
785
786
787
788
789

791
792
793

795
796
797
798




Building Green Smart City Capability in South Sumatra,

Indonesia

ORIGINALITY REPORT

22 18«

SIMILARITY INDEX INTERNET SOURCES

16%

PUBLICATIONS

%

STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

4%
* twin.sci-hub.tw

Internet Source

Exclude quotes Off
Exclude bibliography On

Exclude matches

Off



