








      

   

 

CONTENTS 
 

 

  Volume 8, Number 4,  Autumn 2023 
 
1. Leadership styles and their associated outcomes: A bibliometric review using VOS viewer 443 
 
 U, Udin (Indonesia)  

2. Optimization of energy consumption of ozone generator and plasma generator in decolorization and disinfecting of 
water system in urban residence 457 

 
 M.H. Mosstafavi; A.R. Karbassi; M. Pazoki (IRAN)  

3. Human capital development in university teaching environment: the role of workplace and innovation culture 469 
 
 T.L.S. Mangahas (Philippines)   

4. 
The impact of human capital, institutional quality, and innovation on the regional gross domestic product: panel data 
approach 485 

 
 H. Izadkhasti (IRAN)  

5. 
The mediating effect of climate change on the relationship between energy resources and cost-saving sustainability 
and energy security in urban context 499 

 
 J.S. Dionysius; H.L. Vasudevan (Malaysia)  

6. Identifying the antecedents and consequences of phubbing 515 

 
 A. Jamadi; A.R. RajabipoorMeybodi; E. Hosseini; Z.S. Doaei (IRAN) 
 
7. Addressing the barriers and difficulties in achieving educational institutions accreditation from public university 529 

 E.G Claudio (Philippines)  

8. Identifying the constituent factors of open governance in public institutions 545 
 
 M. Mirzapour; S. Tootian; G.R. Memarzadeh; G.R. Hashemzadeh Khorasgani (IRAN)  

9. Human resource management practices and employee engagement 559 
   
 K. Goyal; A. Nigam; N. Goyal (India)  

10. Prioritizing factors affecting green human resources management, using fuzzy network analysis in the 
organization 

573 

   
 H. Gandomkari; N. Mohamadi; A. Rezghirostami (IRAN)     

   



Corresponding Author Signature: 



Int. J. Hum. Capital Urban Manage., 8(4): 443-456, Autumn 2023

(IJHCUM)

Homepage: 

REVIEW PAPER

U. Udin*

Faculty of Economics and Business, University of Muhammadiyah Yogyakarta, Indonesia

ARTICLE INFO ABSTRACT

DOI: 

NUMBER OF REFERENCES

107
NUMBER OF FIGURES

6
NUMBER OF TABLES

2
udin@umy.ac.id

ORCID:



U. Udin

INTRODUCTION

 

et al.,
et al.,

et al.,

et al.

et al. 

et al.

et al.

et al.

et al., 
 

et al.,

Literature review 

et al.,

et al., 

et al. et al.

et al.,

 



et al.,

et al., 

et al.,

et al.,

(De 
Hoogh et al., 

et al.,

et al.,

et al.,

et al.,

et al.,

et al.,

et al., 



 

et al.,  

et al.,

et al.,

et al., et al.,

et al.,
et al.,



et al.,

et al.,

et al., et al.,

et al., 

et al.,

 

et al.,

et al.,

management 
et al.,

 

et al.,

et al.,

et al.,

et al.,

 

(
et al.,



U. Udin

et 
al.,

et al.,

et al.,

et al., et al., 

et al.,

et 
al.,

et 
al., et al.,

METHODOLOGY

RESULTS AND DISCUSSION 









U. Udin

et al., 

et al.,

CONCLUSION 



AUTHOR CONTRIBUTIONS

ACKNOWLEDGEMENT

CONFLICT OF INTEREST

OPEN ACCESS

PUBLISHER’S NOTE

ABBREVIATIONS
FRL
WOS

REFERENCES

(9 pages)

(25 pages)

(14 pages)

(17 pages)

(26 pages)  

(5 pages)

(13 pages)  

(9 pages)  

(13 pages)

(35 pages)  

(26 pages)

 

(12 pages)

(11 pages)

(23 pages)  

(42 pages)

 
(12 pages)  

 



U. Udin

 
 

(14 pages)  
 

(19 pages)  

(26 pages)

(22 pages)  

(24 pages)  

(22 
pages)  

(28 pages)  
 

(20 pages)  
 

(19 pages)

(5 pages)  
 

(15 pages)

(17 
pages)  

(20 pages)  

(32 pages).

(26 pages)  

 

(7 pages)  

(11 
pages)  

(14 pages)  

(26 pages)

(11 pages)  

6(4)

(7 pages)  

(18 pages)  

(23 pages)  

(16 pages)  

(17 
pages)  

(19 pages)  

(29 pages)  

(24 
pages)  

(5 pages)  

 

(10 pages)  



(6 pages)  

(10 pages)  

(31 pages)  

(5 pages)  

(39 pages)  

(6 pages)  

(18 pages)  

(27 pages)  

(15 pages)  

(8 pages)  

(13 pages)  

(11 pages)  

(13 pages)  

(21 
pages)  

(18 pages)  

(15 pages)

(16 pages)  

(11 pages)  

(17 pages)  

(14 
pages)  

(28 pages)

 

(12 pages)  

(23 
pages)  

(22 pages)  

(9 pages)  

8(11)  

(10 pages)

(12 pages)  

(9 pages)  

(14 pages)  

(16 pages)  



U. Udin

COPYRIGHTS

HOW TO CITE THIS ARTICLE

DOI: 

URL:

(34 
pages)  

(9 pages)  

(24 pages)  

(12 
pages)  

(12 pages)  

(13 pages)  

(4 pages)  

(18 pages)

(14 pages)

(9 
pages)  

8(3): 01-17 
(17 pages)  

(12 pages)  

(10 pages)  

(16 pages)  

(23 
pages)  

(22 pages)  

(14 pages)  

 

(10 pages)  

(16 pages)  

(10 pages)  

(19 pages)



Int. J. Hum. Capital Urban Manage., 8(4): 457-468, Autumn 2023

(IJHCUM)

Homepage: 

ORIGINAL RESEARCH PAPER

Department of Environment, University of Tehran, Tehran, Iran

 

CONCLUSION: 

DOI: 

NUMBER OF REFERENCES

63
NUMBER OF FIGURES

3 2
akarbasi@ut.ac.ir

ORCID:



M.H. Mosstafavi et al.

et al

et al.,

E. coli

et al

et al

 al

et al

et al

et al

et al

et al

et al

et al

(Gao et al.,

O



et 
al

 et 
al

et al

(Ye et al.,

et al

et al

et al

et al

B C D 

D

.



et al

et al

et al.,
et al

et al
et al



et al

et al

Methods for Designing and Manufacturing of High-
Frequency and High-Voltage Transformer

et al.,

-



M.H. Mosstafavi et al.

et al

Methods for Designing and Manufacturing of plasma 
reactor and ozone cell generator

et al.,

et al



E. 
coli

Frequency 

Results

and Reactors

 

Transformers, and Reactors 



et al

Microbial Test for Manufactured Devices 

o E. coli

E. coli

E. coli

E. coli

E. coli
E. coli

E. coli

E. coli

E. coli

E. coli

E. coli

E. coli



et al et al et 
al

et al et al

CONCLUSION 



M.H. Mosstafavi et al.

OPEN ACCESS

FTU
IGBT
Khz
KV
LED

MOSFET

NTU
O3
OH
W

REFERENCES

 

 (

 3.

P. 20.

P. 4549



 

 (4 

P.118415.

 

44  

43

PP.441-534.

.

(11 

P.1556

P.435206

P.104335  

P.107560  

 

.

 (10 



M.H. Mosstafavi et al.

P. 100112  

P. 105215  

P. 
102273. 

P.157559  

 

P.466  

 67.

 

 

.

 (11 

 (65 

 (14 

 

 

10(5).

 
URL:



Int. J. Hum. Capital Urban Manage., 8(4): 469-484, Autumn 2023

(IJHCUM)

Homepage: 

ORIGINAL RESEARCH PAPER

*

College of Arts and Sciences, Nueva Ecija University of Science and Technology, Philippines

BACKGROUND AND OBJECTIVES:

METHODS: 

FINDINGS:

CONCLUSION: 

ARTICLE INFO ABSTRACT

DOI: 

NUMBER OF REFERENCES

36
NUMBER OF FIGURES

2
NUMBER OF TABLES

11
tlsmangahas@gmail.com

ORCID:



T.L.S. Mangahas

INTRODUCTION

et al.,

et al.,

et al.,



et al., et al., 
et al., 

et al.,



MATERIALS AND METHODS

et al.,

 

Campus Teachers Percentage Superior Percentage 
Gabaldon 22 11.2% 3 10.71% 
General Tinio St. 111 56.63% 15 53.57% 
San Isidro 16 8.16% 3 10.71% 
Sumacab 47 23.98% 7 25.00% 
Total 196 100.00% 28 100.00% 
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Work Challenges  Tertiary Teacher Superior 
The tasks I perform are challenging 4.09 Often 4.39 Always 
My job puts all my skills to use 4.26 Always 4.25 Always 
My job gives me opportunities to express my ideas 4.38 Always 4.39 Always 
My job stimulates me to work harder 4.19 Often 4.39 Always 
I use new strategies and approaches in teaching 4.35 Always 4.00 Often 
average Weighted Mean (WM) 4.25 Always 4.29 Always 

   Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 – Always 
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Work Freedom Tertiary Teacher Superior 
I have the freedom to decide how I am going to teach 4.24 Always 4.43 Always 
I am allowed access to vital information about my work 3.96 Often 4.43 Always 
I am given opportunities to express my ideas and opinion on how I 
can be a better teacher 4.23 Always 4.25 Always 

I can try out innovative strategies that can result in improving 
students’ performance in school 4.35 Always 4.50 Always 

There is an open environment that is free from defensive 
behavior 3.97 Often 4.14 Often 

average Weighted Mean (WM) 4.15 Often 4.35 Always 
    Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 - Always 

Work Encouragement Tertiary Teacher Superior 
Help is available when I need it  3.94 Often 4.07 Often 
Teachers are recognized for a job well done 3.98 Often 4.14 Often 
The school cares about my general satisfaction with my work 3.94 Often 4.07 Often 
Teachers are encouraged to view problems as opportunities 3.89 Often 3.86 Often 
School administrators show appreciation for the teacher's contribution 
to the attainment of the goals and objectives of education 3.95 Often 4.07 Often 

average Weighted Mean (WM) 3.94 Often 4.04 Often 
   Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 - Always 
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Resources Tertiary Teacher Superior 
There is an adequate number of teachers in our school 3.48 Often 3.96 Often 
Learning needs for the accomplishment of tasks are available 3.81 Often 3.96 Often 
Opportunities where teachers can show their creativity are 
present in our school 3.90 Often 3.86 Often 

School supplies and equipment are adequate 3.40 Often 3.36 Sometimes 
Teachers possess the professional skills required 4.05 Often 4.54 Always 
average Weighted Mean (WM) 3.73 Often 3.94 Often 

    Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 - Always 

 
Supervisory Encouragement Tertiary Teacher Superior 
School officials avoid using a negative mindset when teachers approach 
him/her with new ideas 3.95 Often 4.00 Often 

School officials welcome diverse ideas and opinions 3.96 Often 4.07 Often 
School officials encourage teachers to be more open to new ideas and 
innovative teaching techniques 4.15 Often 4.36 Always 

School official value my contribution to the well-being of our school 4 Often 4.36 Always 
My superior appreciates the extra effort from me 4.2 Often 4.43 Always 
average Weighted Mean (WM) 3.73 Often 3.94 Often 

    Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 - Always 



 et al

Group Support Tertiary Teacher Superior 
My peers are supportive of me 4.23 Always 4.25 Always 
I can rely on my co-teachers for help when I need it 4.13 Often 4.21 Always 
My co-teachers rally to my side when I experience work problem 4.02 Often 3.93 Often 
My co-teachers care about my well-being 4.08 Often 4.18 Often 
My co-teachers are willing to help me when I need a special favor 4.20 Always 4.14 Often 
average Weighted Mean (WM) 4.13 Often 4.14 Often 

    Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 – Always 

Work Independent Tertiary Teacher Superior 
Accomplishments are not recognized 2.55 Seldom 2.25 Seldom 
Some teacher ingratiates themselves with the school official to the 
disadvantage of their employees 2.81 Sometimes 2.43 Seldom 

My salary’s not commensurate with my work 2.74 Sometimes 2.18 Seldom 
An autocratic style of leadership is evident 2.62 Sometimes 2.11 Seldom 
New ideas or innovation are discouraged by school 2.30 Seldom 1.93 Seldom 
average Weighted Mean (WM) 2.60 Sometimes 2.18 Seldom 

  Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 – Always 
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Culture of Innovation Tertiary Teacher Superior 
New ideas are encouraged in our school 4.19 Often 4.14 Often 
There is generally a cooperative and collaborative atmosphere in our school 3.99 Often 4.14 Often 
Teachers are encouraged to be more open to new ideas and experience 4.14 Often 4.00 Often 
The teachers are provided with stimulating tasks that create a sense of 
personal growth 4.03 Often 3.86 Often 

Decision-making does not stifle those teachers who have different styles 3.80 Often 3.71 Often 
The school makes sure that creative teachers do not perform specific tasks 
all day long  3.59 Often 3.29 Sometimes 

Teachers are encouraged to communicate with one another 4.11 Often 4.36 Always 
School officials welcome diverse ideas and opinions 4.05 Often 4.11 Often 
Creative behavior is recognized  4.11 Often 4.11 Often 
School officials let teachers try new ideas or strategies 4.20 Always 4.2 Always 
average Weighted Mean (WM) 4.02 Often 4.00 Often 

    Legend: 1.00-1.79 – Never, 1.80-2.59 – Seldom, 2.60-3.39 – Sometimes, 3.40-4.19 – Often, 4.20-5.00 – Always 



 

Job atmosphere Age Civil status Gender Number of 
teaching services 

Educational 
attainment 

Challenging Work Correlation 
Coefficient -.024 .037 .078 -.044 .041 

 Sig. (2-tailed) -.024 .037 .078 -.044 .041 
 N 196 196 196 196 196 

Freedom Correlation 
Coefficient -.017 -.006 -.083 .028 .015 

 Sig. (2-tailed) .818 .937 .271 .713 .840 
 N 196 196 196 196 196 
Organizational 
Encouragement 

Correlation 
Coefficient -.031 -.049 .044 .123 .206** 

 Sig. (2-tailed) .685 .516 .558 .102 .006 
 N 196 196 196 196 196 

Resources Correlation 
Coefficient .077 .227** -.124 .188* -.051 

 Sig. (2-tailed) .309 .002 .100 .012 .502 
 N 196 196 196 196 196 
Supervisory 
Encouragement 

Correlation 
Coefficient .045 .011 .040 -.001 .154* 

 Sig. (2-tailed) .548 .881 .596 .986 .041 
 N 196 196 196 196 196 
Work Group 
Support 

Correlation 
Coefficient .061 -.033 -.090 .195** .106 

 Sig. (2-tailed) .417 .662 .235 .009 .159 
 N 196 196 196 196 196 
Organizational 
Independent 

Correlation 
Coefficient .028 .125 .007 .227** .259** 

 Sig. (2-tailed) .708 .096 .931 .002 .001 
 N 196 196 196 196 196 

Innovation Correlation 
Coefficient -.024 .037 -.044 .036 .082 

 Sig. (2-tailed) .754 .627 .560 .637 .278 
 N 196 196 196 196 196 

    *. Correlation is significant at the 0.05 level (2-tailed). 
    **. Correlation is significant at the 0.01 level (2-tailed). 
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Job atmosphere Innovation 

Challenging Work 
 

Pearson Correlation .153* 
Sig. (2-tailed) .042 

N 196 

Freedom 
Pearson Correlation .147* 

Sig. (2-tailed) .048 
N 196 

Organizational Encouragement 
Pearson Correlation .310** 

Sig. (2-tailed) .000 
N 196 

Resources 
Pearson Correlation .186* 

Sig. (2-tailed) .013 
N 196 

Supervisory Encouragement 

Pearson Correlation .195** 
Sig. (2-tailed) .009 

N 196 
 

Work Group Support 
Pearson Correlation .082 

Sig. (2-tailed) .276 
N 196 

   *. Correlation is significant at the 0.05 level (2-tailed). 
   **. Correlation is significant at the 0.01 level (2-tailed). 
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Result Method Period Source 

Human capital, savings rate and trade openness have a positive effect on 
economic growth in OECD countries. 2SLS 1986-2018 Ogbeifun and Shobande 

(2022) 
Human capital and technology have had a positive effect on economic 
growth in Indonesia. ARDL 1984-2019 Widarni and Bawono (2021) 

Human capital, government spending and industrialization have had a 
positive effect on economic growth in Iran. GMM 2013-2018 Mozafari (2021) 

Components of knowledge-based economy have positive effects on 
economic growth in MENA countries. GMM 2010-2015 Barkhordari et al. (2019) 

Human capital and its interaction with structural change in knowledge-
based industries have had significant effects on economic growth in OECD 
countries. 

Panel data 1960-2011 Teixeira and Queiros (2016) 

Human capital has had a positive effect on the economic growth in 
developing countries. Panel data 1967-2011 Alatas and Çakir (2016) 

Better-quality political and economic institutions can have positive effects 
on economic growth in 39-member countries of the Organization of 
Islamic Cooperation (OIC). 

GMM 1983-2009 Slesman et al. (2015) 

Innovation, foreign direct investment, human capital and exports have 
had significant effects on economic growth in Central and Eastern Europe 
countries. 

Multiple 
regression 

models 
2000-2013 Pece et al. (2015) 

Entrepreneurship and innovation have a positive impact on economic 
growth in developing countries. Panel data 2014 Galindo and Mendez (2014) 
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RESULTS AND DISCUSSION

T

 
Model 2 Model 1 

Tests Statistics Group Panel Group Panel 
- -2.531* - -2.404* Variance ratio 

6.998* 5.437* 6.980* 5.403* Rho statistic 
-2.226* -0.987 -1.775* -0.721 PP statistic 
7.635* 8.956* 9.103* 8.993* ADF statistic 

Notes: ADF and PP are Augmented Dickey-Fuller and Phillips-Peron statistic, respectively. * The null hypothesis that there is no 
cointegration is rejected at the 5% level. In the Pedroni test, the critical value at the 5% level is -1.64. 



T

 

           
 tests

 
Variables Obs. Mean Std. dev. Min Max 
Ln (Gross domestic product per capita)  154 9.465 0.796 8.251 11.084 
Ln (Physical capital formation (%GDP)) 154 3.300 0.247 2.552 3.927 
Ln (Oil revenues (%GDP)) 154 2.533 0.892 0.172 4.063 
Ln (Government consumption expenditure (%GDP)) 154 2.749 0.283 2.118 3.401 
Ln (Human capital index) 154 4.379 0.546 4.131 4.504 
Ln (Institutional quality) 154 3.678 0.426 2.484 4.270 
Ln (Innovation index) 154 3.513 0.186 2.965 3.864 
Ln (Information and communication technology) 154 2.684 0.322 1.363 3.175 

Variables 
Levin-Lin-Chu test 

Results 
Levin-Lin-Chu test 

Results At the level Probability At the first order 
difference Probability 

Ln (Gross domestic product per capita)  -3.64 0.24 I(1) -4.82 0.085 I(0) 
Ln (Physical capital formation (%GDP)) -6.91 0.000 I(0) - - - 
Ln (Oil revenues (%GDP)) -8.78 0.000 I(0) - - - 
Ln (Government consumption 
expenditure (%GDP)) -7.68 0.000 I(0) - - - 

Ln (Human capital index) -5.13 0.000 I(0) - - - 
Ln (Institutional quality) -6.83 0.000 I(0) - - - 
Ln (Innovation index) -4.04 0.32 I(1) -8.44 0.000 I(0) 
Ln (Information and communication 
technology) -10.55 0.000 I(0) - - - 



 

 

Flimer and Hausman test

 

Variables 
Model 1 Model 2 

Fixed-effects Random effects Fixed-effects Random effects 

Ln (Physical capital formation (%GDP)) 0.042* 
(0.024) 

0.042 
(0.029) 

0.041* 
(0.024) 

0.041 
(0.028) 

Ln (Government consumption expenditure 
(%GDP)) 

-0.197*** 
(0.038) 

-0.190*** 
(0.045) 

-0.410*** 
(0.082) 

-0.476*** 
(0.093) 

Ln (Oil rents (%GDP)) -0.038*** 
(0.011) 

-0.034** 
(0.013) 

-0.037*** 
(0.012) 

-0.035*** 
(0.013) 

Ln (Human capital index) 0.785*** 
(0.152) 

0.878*** 
(0.178) 

0.816*** 
(0.151) 

0.905*** 
(0.172) 

Ln (Innovation index) 0.297*** 
(0.049) 

0.324*** 
(0.057) 

0.306*** 
(0.048) 

0.331*** 
(0.055) 

Ln (Information and communication technology) 0.007 
(0.011) 

0.007 
(0.013) 

0.008 
(0.012) 

0.008 
(0.013) 

Ln (Institutional) quality index 0.133*** 
(0.043) 

0.182*** 
(0.050) - - 

Ln (Institutional quality index)  Ln (Government 
consumption expenditure (%GDP)) - - 0.055*** 

(0.017) 
0.073*** 
(0.019) 

Cons 5.158*** 
(0.773) 

4.45*** 
(0.910) 

5.506*** 
(0.763) 

5.01*** 
(0.879) 

 R-sq. 
Within = 0.47 

Between = 0.66 
Overall = 0.62 

Within = 0.46 
Between = 0.74 
Overall = 0.70 

Within = 0.47 
Between = 0.67 
Overall = 0.64 

 Within = 0.47 
Between = 0.74 
Overall = 0.71 

F-test* 
(prob) 

674.2*** 
(0.000) 

738.6*** 
(0.000) 

Hausman test 
(prob) 

5.90 
(0.551) 

6.33 
(0.502) 

Observations 154 
Number of countries 14 
Notes: The figures enclosed in parentheses beneath the regression coefficients represent standard errors. *, **, and *** are significant 
at the 10 %, 5 %, and 1 % levels respectively.  
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Construct Validity 

 
Demographic Category Frequency Percent (%) 
 
Gender 

Male 45 56.3% 
Female 35 43.8% 

Age 

18 – 24 years 12 15.0% 
25 – 34 years 17 21.3% 
34 – 44 years 15 18.8% 
45 – 55 years 25 31.3% 

Above 55 years 11 13.8% 

Highest Education Level 

High School 19 23.8% 
Diploma 26 32.5% 
Degree 23 28.7% 

Master / PHD 12 15.0% 

 
Income 

RM0 – RM2,999 41 51.2% 
RM3,000 – RM5,999 15 18.8% 
RM6,000 – RM9,999 13 16.3% 

Above 10,000 11 13.8% 

Profession / Occupation 

Non-Government Organization (NGO) 7 8.8% 
Public Sector 22 27.5% 
Private Sector 21 26.3% 

Self-employed/ Business owners 9 11.3% 
Unemployed/ Homemakers/Retired 

Political 
17 
4 

21.3% 
50% 

 
 
Region/Location 
 
 
 

West Coast Sabah 39 48.8% 
East Coast Sabah 14 17.5% 
Northern Sabah 4 5.0% 
Southern Sabah 3 3.8% 
Interior Sabah 8 10.0% 
West Malaysia 12 15.0% 



Cross - Loading Analysis

 

Construct Measurement 
Items 

Outer 
Loading 

Cronbach's 
alpha 

Composite 
reliability (rho_a) 

Composite 
reliability (rho_c) 

Average variance 
extracted (AVE) 

Renewal Energy 

RE1 0.659  
 

0.756 

 
 

0.810 

 
 

0.833 

 
 

0.511 
RE2 0.835 
RE3 0.418 
RE4 0.760 
RE5 0.819 

Fossil Fuel 
Energy 

FFE1 0.730  
 

0.762 

 
 

0.777 

 
 

0.842 

 
 

0.522 
FFE2 0.692 
FFE3 0.516 
FFE4 0.818 
FFE5 0.813 

 

Nuclear Energy 

NE1 
NE2 
NE3 

0.366 
0.399 
0.751 

 
0.725 

 
0.820 

 
0.800 

 
0.472 

NE4 0.872 
NE5 0.863 

 

Climate Change 

CC1 0.854  
 

0.886 

 
 

0.906 

 
 

0.917 

 
 

0.690 
CC2 0.661 
CC3 0.892 
CC4 0.878 
CC5 0.846 

Cost-Saving 
Sustainability 

CSS1 0.519  
 

0.810 

 
 

0.837 

 
 

0.870 

 
 

0.579 
CSS2 0.802 
CSS3 0.747 
CSS4 0.867 
CSS5 0.820 

Energy Security 

ES1 0.382  
0.810 

 
0.873 

 
0.872 

 
0.592 ES2 0.807 

ES3 0.740 
ES4 0.921 
ES5 0.876 

  tsoC =SSC ;egnahC etamilC=CC ;ygrenE raelcuN =EN ;ygrenE leuF lissoF =EFF ;ygrenE elbaweneR=ER-gnivas*-  
Sustainability; ES= Energy Security 

: 

 CC CSS ES FFE NE RE 
CC 0.830      
CSS 0.667 0.761     
ES 0.410 0.605 0.769    
FFE 0.721 0.584 0.480 0.722   
NE 0.741 0.669 0.501 0.672 0.687  
RE 0.504 0.458 0.617 0.527 0.458 0.715 

  -* CC = Climate Change; CSS = Cost-Saving Sustainability; ES = Energy Security; FFE= Fossil Fuel Energy; NE=Nuclear Energy; RE= Renewable Energy 



Structural Model Results
Collinearity Assessment

et al

Constructs CC CSS ES FFE NE RE 
CC1 0.854 0.520 0.326 0.603 0.609 0.397 
CC2 0.661 0.391 0.275 0.413 0.348 0.327 
CC3 0.892 0.564 0.215 0.645 0.624 0.500 
CC4 0.878 0.568 0.409 0.676 0.692 0.397 
CC5 0.846 0.677 0.447 0.617 0.720 0.459 
CSS1 0.337 0.519 0.413 0.379 0.423 0.208 
CSS2 0.513 0.802 0.480 0.387 0.483 0.343 
CSS3 0.452 0.747 0.303 0.418 0.465 0.270 
CSS4 0.609 0.867 0.495 0.524 0.602 0.453 
CSS5 0.575 0.820 0.586 0.493 0.549 0.414 
ES1 0.091 -0.022 0.382 0.155 0.047 0.266 
ES2 0.225 0.430 0.807 0.310 0.310 0.468 
ES3 0.338 0.472 0.740 0.365 0.443 0.451 
ES4 0.400 0.604 0.921 0.458 0.520 0.512 
ES5 0.415 0.600 0.876 0.466 0.446 0.610 
FFE1 0.428 0.425 0.216 0.730 0.364 0.261 
FFE2 0.515 0.451 0.413 0.692 0.514 0.570 
FFE3 0.379 0.392 0.321 0.516 0.331 0.095 
FFE4 0.629 0.422 0.276 0.818 0.659 0.339 
FFE5 0.603 0.417 0.468 0.813 0.504 0.541 
NE1 0.206 0.062 0.239 0.196 0.366 0.091 
NE2 0.157 0.157 0.267 0.364 0.399 0.148 
NE3 0.602 0.491 0.323 0.487 0.751 0.270 
NE4 0.592 0.616 0.490 0.517 0.872 0.377 
NE5 0.713 0.639 0.388 0.644 0.863 0.507 
RE1 0.221 0.265 0.419 0.207 0.260 0.659 
RE2 0.381 0.390 0.435 0.401 0.390 0.835 
RE3 0.061 0.066 0.298 0.224 0.049 0.418 
RE4 0.457 0.347 0.478 0.497 0.412 0.760 
RE5 0.499 0.431 0.543 0.464 0.383 0.819 

-* CC = Climate Change; CSS = Cost-Saving Sustainability; ES = Energy Security; FFE= Fossil Fuel Energy; NE=Nuclear Energy; RE= Renewable Energy 

 
 CC CSS ES FFE NE RE 

CC 0.000 2.841 2.841 0.000 0.000 0.000 
CSS 0.000 0.000 0.000 0.000 0.000 0.000 
ES 0.000 0.000 0.000 0.000 0.000 0.000 
FFE 2.050 2.428 2.428 0.000 0.000 0.000 
NE 1.874 2.440 2.440 0.000 0.000 0.000 
RE 1.422 1.456 1.456 0.000 0.000 0.000 
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Hypothesis Path Coefficients 
 

Sample mean 
(M) 

Standard Deviation 
(STDEV) 

T statistics 
(|O/STDEV|) P Values 

RE -> CSS 0.107 0.131 0.123 0.870 0.384 
FFE -> CSS 0.078 0.085 0.130 0.603 0.546 
NE -> CSS 0.344 0.334 0.145 2.377 0.018 
RE -> ES 0.487 0.451 0.183 2.662 0.008 
FFE -> ES 0.130 0.122 0.128 1.015 0.310 
NE -> ES 0.306 0.335 0.177 1.725 0.085 
RE -> CC 0.108 0.133 0.116 0.933 0.351 
FFE -> CC 0.364 0.353 0.101 3.598 0.000 
NE -> CC 0.446 0.435 0.104 4.287 0.000 
CC -> CSS 0.302 0.292 0.139 2.163 0.031 
CC -> ES -0.155 0.130 0.161 0.965 0.335 
RE -> CC -> CSS 0.033 0.035 0.037 0.895 0.371 
FFE -> CC -> CSS 0.110 0.105 0.064 1.709 0.088 
NE -> CC -> CSS 0.135 0.129 0.071 1.896 0.058 
RE -> CC -> ES -0.017 -0.011 0.029 0.578 0.563 
FFE -> CC -> ES -0.057 -0.047 0.061 0.928 0.354 
NE -> CC -> ES -0.069 -0.063 0.076 0.915 0.360 
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No. Hypothesis Testing T statistics (|O/STDEV|) P values Decision 

H1 
There is a significant relationship between 
renewable energy (RE) relate to cost saving 
sustainability (CCS) in Sabah. 

0.870 0.384 Not Supported 

H2 
There is a significant relationship between fossil 
fuel energy (FFE) relate to cost saving 
sustainability (CCS) in Sabah. 

0.603 0.546 Not Supported 

H3 
There is a significant relationship between 
nuclear energy (NE) relate to cost saving 
sustainability (CCS) in Sabah. 

2.377 0.018 Supported 

H4 
There is a significant relationship between 
renewable energy (RE) and energy security (ES) in 
Sabah. 

2.662 0.008 Supported 

H5 
There is a significant relationship between fossil 
fuel energy (FFE) and energy security (ES) in 
Sabah. 

1.015 0.310 Not Supported 

 
H6 

There is a significant relationship between 
nuclear energy (NE) and energy security (ES) in 
Sabah. 

1.725 0.085 Not Supported 

H7 
There is a significant relationship between 
renewable energy (RE) and climate change (CC) in 
Sabah. 

0.933 0.351 Not Supported 

 
H8 

There is a significant relationship between fossil 
fuel energy (FFE) and climate change (CC) in 
Sabah. 

3.598 0.000 Supported 

 
H9 

There is a significant relationship between 
nuclear energy (NE) and climate change (CC) in 
Sabah. 

4.287 0.000 Supported 

 
H10 

There is a significant relationship between 
climate change (CC) and cost saving sustainability 
(CSS) in Sabah. 

2.163 0.031 Supported 

 
H11 

There is a significant relationship between 
climate change (CC) and energy security (ES) in 
Sabah. 

0.965 0.335 Not Supported 

H12 

There is a significant relationship between 
renewable energy (RE) relates to climate change 
(CC) towards cost saving sustainability (CSS) in 
Sabah. 

0.895 0.371 Not Supported 

H13 
There is a significant relationship between fossil 
fuel energy (FFE) relate to climate change (CC) 
towards cost saving sustainability (CSS) in Sabah. 

 
1.709 0.088 Not Supported 

H14 

There is a significant relationship between 
nuclear energy (NE) relates to climate change 
(CC) towards cost saving sustainability (CSS) in 
Sabah. 

1.896 0.058 Not Supported 

H15 
There is a significant relationship between 
renewable energy (RE) relate to climate change 
(CC) towards energy security (ES) in Sabah. 

0.578 0.563 Not Supported 

H16 
There is a significant relationship between fossil 
fuel energy (FFE) relate to climate change (CC) 
towards energy security (ES) in Sabah? 

0.928 0.354 Not Supported 

 
H17 

There is a significant relationship between 
nuclear energy (NE) relate to climate change (CC) 
towards energy security (ES) in Sabah? 

0.915 0.360 Not Supported 
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Results Researchers Title 

This study has identified six components for open governance, 
including fundamental factors, intervening conditions, causal 
factors, infrastructure, strategies, and consequences. To achieve 
open governance, attention must be paid to these various factors 
and their interactions.  

Sami et al. 
(2022) 

Offering an open data governance model to 
achieve administrative health by the 
establishment of e-government in Iran 
National Tax Administration 

This study has found that the inclination towards open government 
is a multi-dimensional concept, and policymakers' willingness and 
inclination towards it can be measured by six items: transparency, 
citizens' participation, collaboration, government responsiveness, 
support for innovation, and assistance in business development . 

Momen Kashani 
et al. (2020) 

A model of assessing policymakers’ 
inclination toward the open government in 
Iran 

This study has classified the network of themes into five main 
categories, namely the enforcement of laws related to free access 
to information, open governance data, technology implementation, 
government data and technology implementation to enforce 
programs, and gaining access to actual transparency. These 
categories represent key areas of focus that are critical for achieving 
open governance.  

Abol-Maali et al. 
(2020) 

A model to detect the drivers of 
implementing an open government model in 
Iran’s executive bodies: a case study of the 
Ministry of Interior 

These researchers developed a model consisting of six stages that 
need to be taken to achieve open government, including the 
preliminary stage, transparency and responsiveness stage, open 
collaboration stage, platform stage, open democratic government 
stage, and governance stage. Each stage represents a progression 
towards more advanced and comprehensive open governance 

Pirannejad and 
Ingrams (2022) 

Open Government Maturity Models: A Global 
Comparison 

This model offers policymakers a comprehensive framework to 
guide the implementation of digital open government initiatives. By 
outlining the key levels of technological infrastructure, 
development, process, services and business models, governance, 
and regulations, the model provides a roadmap for policymakers to 
follow. 

Wirtz et al. 
(2022) 

An integrated model of digital open 
government 

The goal of this study was to investigate the reasons that motivate 
countries to join the international organization of open 
governments. The findings, based on data collected from 175 
countries, show that open government diffusion is influenced by 
regional proximity, shared cultural features, governmental systems, 
and membership in international organizations. 

Tavares et al. 
(2023) 

Joining the open government partnership 
initiative: An empirical analysis of diffusion 
effects 

This study was conducted on the secondary data collected from 137 
countries to measure the factors influencing the open government 
on a global scale using multiple regression analysis.  
The article investigated the technical-social aspects of the open 
government by taking a look at the following five factors: the 
development of the e-government, free press, innovation 
capabilities, digital skills, and legal compatibility.  

Ayinde et al. 
(2023) 

An investigation of the factors influencing the 
open government from the perspective of a 
country 

This study proposes a model for achieving open governance that 
emphasizes transparent and interactive public participation. The 
model consists of five main stages: preliminary conditions, 
information transparency, free participation, open cooperation, 
and inclusive interaction. Each stage represents a progression 
towards more comprehensive and effective open governance. 

Lee and Kwak 
(2012) 

A model for the maturation of the open 
government: attracting the participation of 
civil society through social media 
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 (1)

               
) 

Variable category Frequency Variable category Frequency Variable category Abundance

Work 
place

chancellor of 
Azad Islamic 
University

5

Education

PhD 13

Age

Below 39 years 2

40 to 45 years 10
The experts of 
the districts and 
municipalities of 
Tehran

8 Master's 
degree 7 46 to 50 years 4

Informed 
professors in the 
field of this 
study

7 Gender

Female 5 Over 50 years 
old 4

Man 15
Work 

experien
ce

Under 15 years 6

16 to 20 years 8

Above 20 6



 et 

:

2 Number of agreements
Percent reliability 100

Total number of codes

 
Concept Dimensions Indicator Item number 

Open governance 
Open data 6 indicators 21-26 

Open service 6 indicators 27-32 
Open process 11 indicators 33-43 

 

Row Interview code Total number of 
codes 

Number of 
agreements 

Number of 
disagreements Reliability of the test 

1 8 16 6 1 75 
2 17 17 7 2 82.3 

Total 33 11 3 78.65 

 

Row Interview 
code 

Total number of 
codes 

Number of 
agreements 

Number of 
disagreements 

Reliability of the 
test 

1 5 18 7 2 78 
2 12 17 7 2 82.3 
3 18 15 5 3 66.7 

Total 33 11 3 75.7 



 

 

• 

• 

Component Cronbach's alpha Shared reliability AVE Fornell-Larcker Matrix 
open data 0.744 0.787 0.552 0.743     

open service 0.753 0.844 0.644 0.342 0.803   
Open process 0.798 0.918 0.651 0.331 0.47 0.807 

 
Concept (renaming 

themes) Dimensions (definition of themes) Index (extraction 
of themes) 

Interviewee  
code 

I15.I17. I18.I20. Reporting on the performance of managers and institutions  

Open data 

Open 
governance 

I19.I16. The activity of mass media to broadcast news  

I16.I19. I15.I13. Establishing the infrastructure for monitoring and control and feedback 
on this  

I5. I4. Using the information channels of global organizations and 
organizational networks  

I4. I6. I11.I13. I14. Strengthening communication systems  

I15.I17. I18. Making all actions of the government accessible to the public  

I18.I17. I12.I7. Distributing services and conveniences in a fair manner  

Open service 

I6. I4. I9. Establishing the infrastructure necessary to maximize citizens’ 
participation  

I10.I11. I16. Relaying people’s demands  

I17.I18. I20.I15. Network relationships among all stakeholders and civil society activists   

I16.I12. I9. The participation of the government, citizens, and private institutions  

I6. I3. I5. I8. I10.I12. Freedom of expression  

I13.I14. I16.I18. Training leadership skills  

Open process 

I19.I17. I12.I9. Revising and modifying activities  

I8. I6. I5. Integrating policies  

I3. I6. I8. I10. Offering full-scale support to people  

I9. I8. I3. Reducing organizational hierarchies  

I4 Introducing independent institutions  

I5. I7. Public policies  

I8. I10.I11. Inter-sectoral collaboration  

I11.I13. I16.I17. Establishing required communication and equilibrium  

I17. Employing people with expertise in urban matters 

I17.I19. I14.I7. I6 Training future managers  



•  CR AVE 
•

•
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Factor load values Index (extraction of themes) 
Dimensions 

(definition of 
themes) 

Concept 
(renaming 
themes) 

0.814 Reporting on the performance of managers and institutions  

Open data 

Open 
governance 

0.811 The activity of mass media to broadcast news  

0.82 Establishing the infrastructure for monitoring and control and feedback on this  

0.862 Using the information channels of global organizations and organizational 
networks  

0.875 Strengthening communication systems  

0.864 Making all actions of the government accessible to the public  

0.903 Distributing services and conveniences in a fair manner  

Open service 

0.888 Establishing the infrastructure necessary to maximize citizens’ participation  

0.824 Relaying people’s demands  

0.614 Network relationships among all stakeholders and civil society activists   

0.672 The participation of the government, citizens, and private institutions  

0.684 Freedom of expression  

0.705 Training leadership skills  

Open process 

0.729 Revising and modifying activities  

0.649 Integrating policies  

0.694 Offering full-scale support to people  

0.649 Reducing organizational hierarchies  

0.73 Introducing independent institutions  

0.796 Public policies  

0.619 Inter-sectoral collaboration  

0.832 Establishing required communication and equilibrium  

0.781 Employing people with expertise in urban matters 

0.705 Training future managers  

Concept Dimensions Factor loadings between open 
governance and its dimensions 

The value of t Student between 
open governance and its dimensions 

Open governance 
open data 0.964 262.866 

open service 0.968 257.264 
Open process 0.955 200.204 

et al
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