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Abstract
Purpose – The purpose of this paper is to develop and validate a scale for measuring perceived bureaucratic
readiness for smart city initiatives.
Design/methodology/approach – The present study employs a mixed method approach to achieve its
research objectives. An exploratory study, consisting of literature review and qualitative interviews with key
informants, was conducted to develop an initial instrument for measuring bureaucratic readiness. An online
survey of 40 civil servants involved in smart city programmes in the Yogyakarta City government was then
administered to test the instrument’s validity and reliability.
Findings – Perceived bureaucratic readiness can be measured through four dimensions: commitment of the
upper echelons, legal support, information technology resources and governance.
Research limitations/implications – The proposed scale provides an alternative instrument for measuring
perceived bureaucratic readiness for smart city initiatives. However, as data were only derived from one city
government, they are relatively small in scope. Future research can be conducted for generalisation by
replicating this study in other cities, thereby measuring its effectiveness in other contexts and settings.
Practical implications – This study not only provides a better understanding of bureaucratic readiness
for smart city initiatives, but also proposes an assessment tool as a practical means of assessing
bureaucratic readiness. The quantification of readiness is beneficial to putting smart city programmes into
practice, as it allows smart city managers to assess the internal bureaucracy’s level of readiness. It also
allows managers to mitigate and further policy agendas and thereby improve the bureaucracy’s support for
smart city programmes.
Originality/value – Literature sometimes underestimates the role of bureaucracy in smart city
implementation while overly stressing stakeholders, vendors and technology. This paper attempts to
contribute to smart city research by reaching beyond the technological perspective and focusing on local
government bureaucracy. None of the extant literature provides a scale for measuring bureaucratic readiness.
The study thus proposes a systematic way to develop a means of measuring perceived bureaucratic readiness
for smart city programmes.
Keywords Scale development, Smart city, Perceived bureaucratic readiness
Paper type Research paper

Introduction
The rapid development of cities may result in such complicated urban problems as housing,
sanitation, pollution and environmental issues, as well as congestion, crime, etc. Recently, smart
city initiatives have emerged to overcome these negative effects of urban development.
However, implementing smart city programmes is not an easy task; rather, it is dilemmatic as
cities often face challenges during the process. One obstacle commonly found in smart city
initiatives is a lack of governance arrangement (Praharaj et al., 2017), as well as technological
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determinism in which information and communication technology (ICT) is regarded as the
central tenet of smart city implementation (Hollands, 2008).
High-tech features of ICT, such as internet of things (IoT) (Hui et al., 2017), big data (Lim et al.,
2018) and artificial intelligence (Kumar et al., 2018), have significantly influenced smart city
development. Indeed, digital technology – especially information technology infrastructure and
expertise (Yarime, 2017; Yeh, 2017) – has contributed much to the development of smart cities.
However, too much reliance on technology tends to result in non-technical aspects, which are
also important during smart city planning and implementation, being neglected.
This paper attempts to scrutinise smart city initiatives by reaching beyond the technological
perspective and focusing on government bureaucracy as an important actor in smart city
initiatives. To date, little effort has been made to examine how ready city government
bureaucracies are to execute smart city policies. The implementation of smart city programmes
can be considered as a transformational process, through which changes are applied to promote
a better and higher quality of life (Ibrahim et al., 2018). Many empirical studies show that
organisational readiness matters in the process of change (Oreg et al., 2011; Vakola, 2013), and
that failed organisational transformations sometime happen due to unreadiness and inertia
(Armenakis et al., 1993). Thus, it is important to assess organisations’ level of readiness when
they attempt organisational transformation.
In the context of change management, negative reactions and limited acceptance from
staff and organisation are likely to hinder change programmes (Hwang et al., 2016). The link
between technology and successful programmes indicates that employees’ acceptance is a
predictor of successful implementation. A study by Yeo and Gold (2015) showed that
organisational actors interpret and enact technology in a cross-boundary context during
e-government implementation. They find that actors’ acceptance, avoidance, adaptation and
interpretation of technological complexities and task interdependency are related to
e-government implementation.
This study proposes the development of a systematic scale to measure perceived
bureaucratic readiness for smart city initiatives. Perceived bureaucratic readiness for smart
city initiatives is defined as civil servants’ beliefs, attitudes and intentions regarding the
extent to which smart city programmes can be implemented in their jurisdiction. To
determine readiness level, a quantitative measurement for bureaucratic readiness may offer
a valuable instrument for assessment. Since organisation members are among the most
important agents in organisational activities (Armenakis et al., 1993; Todnem By, 2007;
Oreg et al., 2011; Vakola, 2014), this scale will draw on bureaucrats’ perceptions of readiness.
In other words, it will focus on the internal perceptions of the civil servants who execute
smart city policies at the local government level. As such, the research question can be
formulated as follows:
RQ. What dimensions shape perceived bureaucratic readiness for smart city initiatives
and how can they be measured?
An empirically tested instrument for measuring perceived bureaucratic readiness is the main
research output of this present study. This will enrich discussion of smart cities within the
context of public bureaucracy. From a practical perspective, researchers and public managers
can use this instrument to determine bureaucratic readiness in urban governments’ smart city
initiatives. The term “bureaucracy” is used to denote the Indonesian government, which is
characterised as hierarchical and law based, with professional civil servants and specialised
technical knowledge of rules and procedures (Pratama, 2017; Wihantoro et al., 2015).
This paper begins by exploring smart city implementation in the context of Indonesia
to position this concept as a research theme in a research setting. It will then present the
initial measurement scale, synthesised from the literature review, qualitative interviews
and expert-practitioner validation. The next section presents the results of an empirical

test of the initial scale using an online survey, indicating scale development, validity and
reliability. Last, the results of this study are discussed in terms of their theoretical and
practical implications.
Understanding Indonesia’s smart cities: a practical perspective
The Minister of Communication and Informatics of the Republic of Indonesia’s Regulation No.
14/2016 narrowly defines smart cities as digital or electronic cities. This definition does not
match clearly the current debates on smart cities, which are recognised in terms of
multi-dimensional aspects of urban governance and development. More comprehensive concepts
and definitions of smart cities come from non-governmental organisations that deal with smart
city projects. For example, the Indonesian Association of Intelligent Initiatives defines smart
cities as initiatives for improving city residents’ quality of life by managing city resources in a
more effective, efficient, innovative and integrated way. This concept, called the smart city
framework, supports sustainable development goals, including economic, social and
environmental ones. Every domain has its own cluster and services, such as smart mobility,
smart energy and smart health. This framework also distinguishes between e-government and
smart cities, with smart cities being defined more broadly than e-government. A comprehensive
approach is also proposed through this framework. Focus must not be given only to technical
aspects, such as building ICT supports. The implementation of smart cities ought to consider
social approaches, including smart government, smart living and smart society.
From a national development planning perspective, smart cities should promote city
branding, such as the best products, human resources, society, culture and e-business, as well
as the development of innovative and entrepreneurial human resource skills. This perspective
is ensconced within the National Medium-Term Development Plan, 2015–2019. In substance,
smart cities do not only enable ICT, but also seek to develop a better environment, society and
economy. Given the various practical concepts of smart cities, this research does not rely on an
exact definition; rather, it tries to explain the essence of the smart city concept. In this study,
smart cities can be regarded as city initiatives, comprising of both technical and non-technical
dimensions, that seek to deliver public services in smart ways.
Theoretical lens: linking PORC and organisational capability
Organisations need both capacity and capability to achieve successful change. The concept of
perceived organisational readiness for change (PORC) has contributed to the study of change
management since the 1970s (Cinite et al., 2009). PORC’s central argument is that change
processes may be better understood by focusing on the assessment of organisations’ members
rather than outsiders. This premise has long been supported by empirical studies in various
fields such as health and medical care (Weiner and Lee, 2008; Shea et al., 2014), technology
(Vakola, 2014), education (Zayim and Kondakci, 2015), cloud computing (Yang et al., 2015),
e-government (Koh et al., 2008; Yaghi and Al-Jenaibi, 2017), big data (Klievink et al., 2017) and
public sector (Cinite et al., 2009).
Another construct associated with change management is the ability for change. In the
literature on organisations and management, change is regarded as a capability; as such,
organisations must have the requisite capacity to deliver it (Altmann and Lee, 2015;
Schweiger et al., 2015; Sune and Gibb, 2015). From a digital governance perspective,
organisational capability matters in facilitating the implementation of digital governance.
Klievink et al. (2017) discuss the capacity to use big data in the public-sector drawing on
such fields as IT adoption, IT implementation, innovation adoption, dynamic and core IT
capabilities and big data application. These dimensions can be elaborated through practical
assessment of organisational capability, particularly within the areas of IT governance, IT
resources, internal attitudes, external attitudes, legal compliance, data governance and data
science expertise.
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Previous studies have advised that employees’ perceived readiness and capacity to use
organisational resources contributes to organisational readiness. As such, the literature on
PORC within the public sector and the concept of organisational capability will be the main
resource for this study’s construction of a scale.
Setting
This study was conducted in the Yogyakarta city. This city was chosen due to its recognition
as an adopter of the smart city concept. It has received several awards: first, Yogyakarta city
received an award as one of the best smart city adopters from Rating Smart City Indonesia in
2017; second, it received the Best Smart Governance award from City Asia, Inc. Given this
recognition, the Yogyakarta city government – especially its readiness for smart city
programmes – is worthy of study.
To provide a clearer picture of Yogyakarta’s smart city initiative, it is important to briefly
describe the current state of its smart city implementation. Yogyakarta initiated its smart city
programme a few years before the national “100 Smart Cities” movement was endorsed by the
Ministry of Communication and Informatics, Ministry of Interior, Ministry of Public Work and
Housing, Ministry of National Development Planning and the Presidential Office in 2017.
Yogyakarta’s smart city policy has strongly emphasised smart people.
One of its key projects is the Jogja Smart Service application, covering five categories:
information and complaints covering all regions of Yogyakarta; data and information
services, covering upcoming events, tourism sites, problems and job vacancies; partnerships
with other sectors; general information about Yogyakarta, from the district to the village
level; and emergency services, consisting of medical and firefighting services. Like other
smart city initiatives, vendors and IT consultants have played an important role in
developing Yogyakarta’s smart city programme. However, the city government has acted as
a principal on behalf of citizens. This also means that the local government is not only a
contractor, but also has a responsibility to guarantee the accountable implementation of the
smart city programme through its organisational and managerial mechanisms.
Data, methods and procedures
Many scholars have proposed steps through which researchers can develop scales (DeVellis,
2016; Gerbing and Anderson, 1988; Hinkin, 1995; Nunnally, 1978; Rossiter, 2002). For instance,
DeVellis (2016) proposes eight general steps for developing a valid measurement instrument:
determine clearly what you want to measure; generate an item pool; determine the format
for measurement; have the item pool reviewed; consider the inclusion of validation items;
administer items to a pilot sample; evaluate items; and produce the final measure. Rossiter (2002),
meanwhile, formulated a simpler method called COARSE: Construct definition, Object
classification, Attribute classification, Rater identification, Scale formation and Enumeration and
reporting. The procedure is adapted from both of these models and synthesised to two phases.
First, qualitative research was conducted from February to May 2018. Qualitative data
were collected by interviewing three key civil servants from the office of communication and
informatics. This stage used a combination of deductive and inductive approaches. A set of
exploratory factors was identified and synthesised with the literature as an initial draft of a
bureaucratic readiness scale. Before the pooled item generation stage, academics and
practitioners were consulted to improve the robustness of the initial draft.
Second, an online survey was conducted from May to June 2018 to test the validity and
reliability of measurement scale. Double translation, from English to Indonesian and Indonesian
to English, was conducted in the data collecting process. Respondents were civil servants
involved in the smart city programme, selected using the random sampling method. Targeted
respondents were (n ¼ 70), with a response rate of 57.1 per cent. As such, a total of 40 civil
servants (n ¼ 40) were in the sample group. Regarding the sample size, this study follows

Wolf et al. (2013), who recommend a sample size of 30–460 for a simple model in structural
equation modelling (SEM). Respondents were 65 per cent male and 35 per cent female, with
95 per cent in lower-middle positions in the bureaucracy and five per cent in the upper-middle
management level. In terms of educational background, the majority of respondents had
undergraduate degrees (75 per cent) followed by post-graduate degrees (15 per cent) and
associate degrees (ten per cent). Ages ranged from 21 to 43, with a mean of 27.5 and SD of 4.36.
The procedure of this study can be seen in Figure 1.
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Results
Phase 1: scale drafting
Based on the exploratory qualitative in-depth interviews about how civil servants perceive
smart city readiness as a transformative process, a set of aspects constructing bureaucratic
readiness were identified. Based on civil servants’ insight, perceived bureaucratic readiness
for smart city programmes may be determined based on the following aspects.
First, political and administrative commitment: one of the most important facets in the
implementation of smart city policy is strong political will from the city mayor as the political
leader of the city government as well as managerial commitment from the upper echelons of
the bureaucracy. The political power of the mayor and his policy decisions are perceived as
pre-requisites for smart city policies, while managerial commitment is an operational power in
smart city policies. They believe that commitment from both is the key to achieve bureaucratic
readiness. Commitment from superiors also means that the mayor, as the top leader of the
smart city, must emphasise the application of smartness in public service delivery. Other
informants stressed not only political commitment but also managerial support, meaning that
the superiors who lead their project should support smart city implementation.
Second, laws and regulations on smart cities play an important role in perceived
bureaucratic readiness. In the civil law tradition, laws and regulations are the source of
government actions. Implementing agencies need to be backed by regulations whenever they
operate. Current smart city policies in Indonesia, however, lack a specific definition, and as such
the distinction between the electronic government and smart cities is blurred, thereby
hindering the implementation phase. Another issue is related to policy coordination and
synchronisation among multiple levels of government, which has occurred as a consequence of
decentralisation in Indonesia. This system has given local government the autonomy to
develop and design urban governance, resulting in cities having diverse policies and strategies.
Third, IT infrastructure – physical infrastructure and technical expertise of civil servants –
is a major asset in smart city programme implementation. The combination of hardware and
software is not all that is needed in technological-based governance; the local government
bureaucracy must be ready to maintain IT infrastructure and expertise. Self-maintenance and
low reliance on vendors were also major concerns of interviewees.

Methods

Scale
development
Steps

Phase 1

Construct
development

In-depth interview
and literature
review

Phase 2

Pooled Items
generation

Experts and
practitioners’
validation

Instrument
testing

Online survey

Figure 1.
Research procedure
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Fourth, strategies and structures designate the ways in which city governments achieve
their smart city aims and scopes, while structure leads to the availability of smart city
operationalisation. Strategies designate the core objectives of smart city implementation and
how to achieve them. As organs and machines, structures support and implement strategies
that are approved by all stakeholders.
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Scale construction
This study defines perceived bureaucratic readiness for smart city programmes as civil
servants’ beliefs, attitudes and intentions regarding the extent to which smart city programmes
can be implemented in their jurisdiction. Building on the concepts of PORC and organisational
capabilities, as well as grounded interview data, perceived bureaucratic readiness for smart city
initiatives can be determined through four dimensions. The first dimension, commitment from
the upper echelons, was modified from the commitment of senior management to change. The
scale has drawn from the PORC construct (Cinite et al., 2009), which consists of four items.
Since the scale has been tested as a reliable and valid instrument, wording was modified to
emphasise the commitment of leaders. For instance, the word “senior management” was
changed to “upper echelon” and the substance of commitment was calibrated from “change” to
“smart city”. Therefore, commitment from the upper echelons was measured by four items:
upper echelons are decisive with respect to the smart city programme; upper echelons have
bought into the smart city programme; upper echelons determine the course of the smart city
programme and consistently promote it on official occasions; and there is a champion of the
smart city programme at the highest echelon of the organisation.
The other three dimensions were adapted from the concept of organisational capability
for big data use (Klievink et al., 2017), in which grounded data are similar to this concept.
The aspects of legal compliance, IT resources and IT governance were given special
attention, since they represent smart city features. The legal support dimension entailed five
items: the smart city programme has legal standing; there is no regulation overlap in smart
city implementation; the bureaucracy has the ability to design a legal compliance strategy;
the bureaucracy has the ability to implement a legal compliance strategy; and the
bureaucracy has the ability to monitor and evaluate a legal compliance strategy. Meanwhile,
the IT resources dimension was measured through three items: there is sufficient
IT infrastructure to support smart city implementation; there is sufficient maintenance of IT
infrastructure; and there is sufficient IT expertise to implement the smart city programme.
Last, the smart city governance dimension was measured through six items: we have clear
strategic planning for the smart city programme; the bureaucracy has the ability to design a
smart city strategy; the bureaucracy has the ability to implement a smart city strategy; the
bureaucracy has the ability to maintain a smart city strategy; the smart city programme has
been supported by a well-defined structure; and previous processes will be smoothly
integrated into the new system in which the smart city will take place.
A set of pooled items, consisting of 18 statements, were then discussed with academics
specialising in Indonesian bureaucracy from Tidar University and 2 practitioners from the
Yogyakarta city government. This process was administered to determine the validity of
pooled items. Of the 18 items, only 1 item, from the governance dimension, was recommended
to be removed from the initial scales. It was “The bureaucracy has the ability to maintain a
smart city strategy”. Finally, the initial scale for measuring bureaucratic readiness for smart
city initiatives was created using 4 dimensions and 17 items (Table I).
Phase 2: instrument testing
To test the initial measurement scale, SEM was applied due to its fitness for assessing the scale
and its dimensionality. Researchers typically prefer to measure latent constructs, rather than the
content of a set of items (DeVellis, 2016). The use of SEM is one means of simultaneously

Quote/first order codes

Second order codes Literatures codes

“[…] the mayor has a commitment to improve the
quality of public services, as indicated by integrated,
simple, transparent and accountable service
delivery. How can that be improved? By utilising
information and technology, with a special focus on
the smart city programme JM/06/05/2018”
“[…] while my manager is rather technical in action,
he is a spearhead working with the mayor for the
smart city and city branding programme. Further,
Echelons 3 and 4 are reminders of the smart city
roadmap” ITH/08/05/2018
“[…] the regulatory framework for smart city should
be comprehensive, from the national level to the
sub-national level. It gives us a standing point to
execute the policy using local government authorities
[…]” AR/10/05/2018
“[…] we are committed to continuously building IT
infrastructure because it is a main value of our city’s
smart city programme, as is civil servants’ skills.
Technological developments must receive an expert
response. Technology is evolving; human skills must
also evolve […]” SRW/15/05/2018
“[…] the most important point to be considered in the
smart city project is the availability of IT experts.
Why? Because the government, as a contractor,
requires project sustainability. If experts come from
the outside, we will lose this sustainability as experts
leave the project. I analogise it like this: the civil
servant should hold the ‘key’ to computer programmes
instead of non-civil servant experts […]” SS/13/05/2018
“[…] strategy deals with vision and mission
statements, as well as target designs and action
plans. The way the government sets its strategy is
very crucial, as it is the soul of the policy and
programme. In Yogyakarta, strategy is linked to city
branding as a counterpart of the smart city initiative.
This gives a strategic direction and value to smart
city implementation […]” EM/21/05/2018

Political and
administrative
Commitment

Dimensions

Perceive
Commitment
Organisational
of the upper
Readiness to
Echelons
Change/PORC
(Cinite et al., 2009)

Regulatory
framework and
legal standing

Capability in
Legal support
digital governance
(Klievink et al.,
2017)

IT infrastructure
and expertise

Capability in
IT resources
digital governance
(Klievink et al.,
2017)

Governance
strategies and
structures

Capability in
Governance
digital governance
(Klievink et al.,
2017)

accommodating the measurement of multiple dependence relationships between constructs and
dealing with construct dimensionality (Noar, 2003; Farooq, 2016). The maximum likelihood of
estimation was used for normality assumptions. The initial model consisted of 4 dimensions and
17 items, and their factor loading was estimated through AMOS – a statistical software package
for SEM produced by SPSS. It can be depicted in Figure 2 and Table II.
Model validity can be measured using construct validity and goodness-of-fit (Farooq, 2016).
Goodness-of-fit can be determined using three indices: absolute fit indices (RMSEA, GFI, RMR),
incremental fit indices (CFI), and parsimony fit indices (AGFI). The model-fit from this
initial model achieved the following output: CMIN/DF: 1.562, RMR: 0.129, GFI: 0.692, AGFI:
0.583, CFI: 0.819, RMSEA: 0.120. The default model indices did not indicate goodness-of-fit.
For improvement, item purification was conducted by dropping items with a small factor
loading. Five items with a factor loading of less than 0.60 were dropped: there is a champion of
the smart city programme at the highest echelon of the organisation; the bureaucracy has the
ability to implement a legal compliance strategy; the bureaucracy has the ability to monitor and
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e4

C1

e3

C2

e2

C3

e1

C4

e9

L1

e8

L2

e7

L3

e6

L4

e5

L5

0.70
0.92
0.66
0.58

Commitment

0.84
0.85
0.80
0.64
0.50
0.58

0.84
Legal

0.94

Figure 2.
Initial measurement
model and its
factor loading

e12

IT1

e11

IT2

e10

IT3

e17

G1

e16

G2

e15

G3

e14

G4

e13

G5

0.81
0.70
0.73

0.83

ITR

0.98
0.25
0.86
0.15
0.80
0.67

Governance

evaluate a legal compliance strategy; we have clear strategic planning for the smart city
programme; and the bureaucracy has the ability to implement a smart city strategy. After these
items were dropped, a modified model with goodness-of-fit was reached. It was shaped by 4
dimensions and 12 items (Figure 3 and Table III).
The model-fit indices improved significantly after item purification. First, the absolute fit
indices, denoted as the extent to which the model fits the sample data, were assessed through
RMSEA, GFI and RMR. The RMSEA improved from 0.120 to 0.07, which achieved the cut-off
value of 0.08, while the GFI improved from 0.692 to 0.81, which was close to the acceptable value
of 0.90, and the RMR from 0.12 to 0.10. Second, incremental fit indices, which showed how well
the specified model fits compared to alternative baseline models, were reviewed through the CFI
value. After dropping the five items with low-factor loading, the CFI improved from 0.81 to 0.96,
meaning that it reached the cut-off value of CFI (W0.9). Other indices, such as TLI, were
acceptable at a value of 0.94. Third, parsimony fit indices deal with overall discrepancy between
observed and implied covariance, and are also associated with model complexity. In this study,
the AGFI is relatively low, despite having improved from 0.58 to 0.69. Another measure of

Constructs

Definition

Items

Commitment of
Degree to which upper
the upper echelons echelons have commitment
on smart city programme

Legal support

IT resources

Governance

1. Upper echelons are decisive with respect to the smart
city programme
2. Upper echelons have bought into the smart city programme
3. Upper echelons determine the course of the smart city
programme and consistently promote it on official occasions
4. There is a champion of the smart city programme at the
highest echelon of the organisation
Degree to which
5. The smart city programme has legal standing
bureaucracy can adjust
6. There is no regulation overlap in smart city implementation
smart city programme into 7. The bureaucracy has the ability to design a legal
regulation and legal system
compliance strategy
8. The bureaucracy has the ability to implement a legal
compliance strategy
9. The bureaucracy has the ability to monitor and evaluate a
legal compliance strategy
Degree to which
10. There is sufficient IT infrastructure to support smart city
bureaucracy is capable
implementation
design, develop and
11. There is sufficient maintenance of IT infrastructure
maintain proper IT
12. There is sufficient IT expertise to implement the smart
infrastructure and
city programme
expertise to facilitate
smart city programme
Degree to which
13. We have clear strategic planning for the smart city
bureaucracy is capable to
programme
design, develop, and
14. The bureaucracy has the ability to design a smart city
maintain smart city
strategy
strategy, decision making 15. The bureaucracy has the ability to implement a smart
and responsibility
city strategy
structures, supporting
16. The smart city programme has been supported by a wellorganisations, including
defined structure
integration of systems
17. Previous processes will be smoothly integrated into the
new system in which the smart city will take place

parsimony fit is CMIN/DF: 1.21 was acceptable, since a good value ranges from one to three.
Given the above indices, the purified model was acceptable as a good fit.
Reliability assessment can be assessed by calculating composite reliability (CR) and
average variance extracted (AVE). CR is mostly used in SEM testing, which measures
internal consistency. CR and AVE were calculated in each dimension. This study follows
Hair et al. (1998), who suggest that it is better for all CRs to have a value greater than 0.6 and
all AVEs to be above 0.5. This means that more than half of the variance observed is
accounted for by the hypothesised constructs. CR and AVE calculations were done
manually, using an Excel spreadsheet, because AMOS does not provide for CR and AVE
calculation. AVE was assessed by summing the square of the factor load divided by
numbers of items. The following values were achieved:
•

commitment from upper echelons has CR ¼ 0.81 and AVE ¼ 0.60;

•

legal support has CR ¼ 0.81 and AVE ¼ 059;

•

IT resources has CR ¼ 0.79 and AVE ¼ 0.56; and

•

governance has CR ¼ 0.81 and AVE ¼ 0.59.

Since the CR and AVE for all constructs in the model were acceptable, evidence of good
internal consistency was found.
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e4

C1

e3

C2

e2

C3

e9

L1

e8

L2

e7

L3

0.71
0.94
0.66

Commitment

0.85
0.83
0.82
0.65

0.81

Legal

0.94

e12

IT1

e11

IT2

e10

IT3

0.80
0.71
0.74

0.87

ITR

0.99

Figure 3.
Item purification
model with factor
loading of each item

e16

G2

e14

G4

e13

G5

0.85
0.79
0.67

Governance

Dimensions/items
Commitment of the upper echelons CR ¼ 0.81 and AVE ¼ 0.60
1. Upper echelons are decisive with respect to the smart city programme
2. Upper echelons have bought into the smart city programme
3. Upper echelons determine the course of the smart city programme and consistently
promote it on official occasions

Table III.
Summary of final
measurement scale

Factor loading
0.71
0.94
0.66

Legal Support CR ¼ 0.81 and AVE ¼ 0.59
1. The smart city programme has legal standing
2. There is no regulation overlap in smart city implementation
3. The bureaucracy has the ability to design a legal compliance strategy

0.83
0.82
0.65

IT resources CR ¼ 0.79 and AVE ¼ 0.56
1. There is sufficient IT infrastructure to support smart city implementation
2. There is sufficient maintenance of IT infrastructure
3. There is sufficient IT expertise to implement the smart city programme

0.80
0.71
0.74

Governance has CR ¼ 0.81 and AVE ¼ 0.59
1. The bureaucracy has the ability to design a smart city strategy
2. The smart city programme has been supported by a well-defined structure
3. Previous processes will be smoothly integrated into the new system in which the smart city
will take place
Notes: Core indices of model-fit CMin/df ¼ 1.21; GFI ¼ 0.81, CFI ¼ 0.96, RMSEA ¼ 0.07

0.85
0.79
0.67

Discussion
A smart city programme can be assumed to be a transformational process in which a city
government shifts its mode of governance to become smarter in delivering public services.
This study is mainly built from the change management literature, especially the concepts
of organisational readiness and organisational capability. This study has produced a

multi-dimensional construct of perceived bureaucratic readiness to contribute to smart city
debates, especially on how bureaucracies engage with smart city policies and programmes.
The findings of this study also support the human-centred paradigm, which believes
that acceptance, adaptation and employee mindset play important roles in programme
implementation (Cunningham et al., 2002; Oreg et al., 2011; Vakola, 2014). Thus, instead of
relying on external assessment, focus is given to internal perspectives of readiness,
providing a clearer understanding of the bureaucracy’s readiness for smart city initiatives.
As transformational development, smart city programmes should undergo a change process.
One prominent theory for explaining change is theory of change (ToC), which emphasises how
social and political changes evolve in society (Stein and Valters, 2012; Valters, 2014). Regardless
of the various definitions used in different disciplines, the common understanding of ToC posits
that the logic of specific change can influence the outcome of desired change. This means that
change should be planned in a systematic way to promote new management practices
(Fernandez and Rainey, 2006; Van der Voet et al., 2016).
To successfully transform bureaucracy through its smart city programme, the Yogyakarta
city government must design a change management blueprint to guide its bureaucracy.
Furthermore, the institutional factors, specifically how managerial actions and strategies
implemented within organisations, affect the transformation process in which change occurs.
Successful change management is related to the degree to which organisations are ready to face
the change itself (Napier et al., 2017). Following Price and Chahal (2006), planning and
well-documentation of change management which includes: the background of the change
management programme; vision, goals and objectives; the design of the change management
programme; implementation plan; and timescales, matter in the process of transformation.
Given a valid and reliable scale for measuring bureaucratic readiness for a smart city
programme, the Yogyakarta city government and other local governments may consider four
dimensions of readiness in its programme implementation. First, the commitment of the upper
echelons, including both the mayor and senior civil servants, is very important in ensuring
bureaucratic readiness. The support of the upper echelons is very beneficial in strategic policy
decisions and planning. This concept is also connected to recent debates on leadership and
change management in the public sector (Van der Voet et al., 2016), which emphasises
transformational leadership during reform and transformation processes. Second, clear and
comprehensive regulations for smart city initiatives may give smart city implementation a
powerful legal standing. Regulatory framework is perceived as necessary for putting smart
city policy into action as the bureaucracy must be backed up with legal and written
regulations. Third, since smart cities are strongly highly linked to technology, IT resources –
the degree to which the bureaucracy is capable of designing, developing and maintaining IT
infrastructure and the expertise to facilitate a smart city programme – need to be taken into
account. Fourth, the degree to which the bureaucracy can design, develop and maintain
strategies, decisions and structures to support smart city policy may contribute to the degree
to which the bureaucracy is ready to implement a smart city programme. All of these four
dimensions should be integrated with the five elements of documented change management
within change management plan to promote readiness. The framework illustrates the
integration of perceived readiness and change plan documentation (Figure 4).
Another significant element is capability, meaning that the organisation (city government)
must have the requisite capacity to deliver change. Referring to the bureaucratic readiness
construct, capacity building for civil servants may focus on such areas as smart city
policymaking and strategy, IT expertise and security, governance, collaboration and
institutional development. In the public-sector context, capability is rather different than in the
private sector (Andrews et al., 2016). This is due to environmental differences that must be
addressed properly. Capacity building for bureaucratic readiness, thus, must be integrated with
the existing capacity building framework in the local government context. The administrative
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and regulatory framework for capacity building, training and educating civil servants should
be aligned with the national and regional civil service systems.
Managerial implications can be drawn from our proposed measurement scale. Smart city
managers can utilise the multi-dimensional construct of bureaucratic readiness and its scale
to assess how ready the government bureaucracy is to implement a smart city initiative.
This means that the scale gives the bureaucracy diagnostic power to self-assess readiness
for smart city implementation. Furthermore, by mitigating the weaknesses of the perceived
bureaucratic readiness metric, smart city managers can design further interventions that
enable them to achieve a higher level of readiness.
Conclusion
Recalling that the objective of this study is the development and validation of a scale for
measuring bureaucratic readiness in Indonesia’s smart city initiatives, a scale comprising
4 dimensions and 12 items has been prepared. The validated items are as follows: first,
commitment of the upper echelons dimension consists of three items: upper echelons
are decisive with respect to the smart city programme, upper echelons have bought into the
smart city programme, upper echelons determine the course of the smart city programme
and consistently promote it on official occasions. Second, the legal support dimension
consists of three items: the smart city programme has legal standing, there is no regulation

overlap in smart city implementation, and the bureaucracy has the ability to design a legal
compliance strategy. Third, the IT resources dimension consists of three items: there is
sufficient IT infrastructure to support smart city implementation, there is a sufficient
maintenance of IT infrastructure and there is sufficient IT expertise to implement a smart
city programme. Fourth, the governance dimension consists of three items: the bureaucracy
has the ability to design a smart city strategy, the smart city programme has been
supported by a well-defined structure and previous processes will be smoothly integrated
into the new system in which the smart city will take place.
The final scale for measuring perceived bureaucratic readiness for smart city initiatives has
been tested empirically and meets the validity and reliability thresholds. Consequently, this
scale provides an alternative instrument for measuring perceived bureaucratic readiness when
local governments intend to implement a smart city programme. Smart city planners and
senior public managers may consider this proposed instrument to assess the bureaucracy’s
perceived readiness before and during smart city implementation. However, this instrument
has a model generalisability issue, since data were only derived from one city government,
which is relatively small in size and scope. Thus, it can only be generalised to cities with
relatively similar contexts. Future research can be conducted by replicating this study in other
contexts and settings, including different cities in different countries. Also, this study did not
verify convergence validity, which examines the relationship of perceived readiness with other
associated constructs. Future studies with a convergence validity test may improve the
robustness of this model.
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