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Abstract
The concept of citizen participation is not new. Today, there is a greater desire to employ

modern participatory technologies, with population or community-based strategies, such as
participatory volunteered location-based crowdsourcing (VGIS) software to make the cities
smarter. Because, in addition to being location-based, the system is voluntary and can
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simultaneously collect humans’ data. However, there is no precise understanding of how
experts are going to execute this method in practice; thus, this study helps to fill this
important research gap. The objective of this research is to determine the key factors that have
a significant impact on the adoption and utilization of new volunteer crowdsourcing
technologies, specifically location-based systems like volunteered geographic information
(VGI), as a means of crowdsourcing in urban management, as viewed by both researchers and
officials. The research, in terms of its practical goal and nature, is descriptive-analytical. In
this study, two qualitative methods, Delphi and the quantitative survey questionnaire, were
used sequentially and their results were combined. The results were analyzed using
exploratory factor analysis by SPSS software to extract the main components. The research
results show that, according to researchers, the most important and effective factors for the
successful design and implementation of the voluntary geographic information system
technology and its acceptance by citizens are citizens. However, according to municipal
officials and experts, the most important factor is organizational and institutional factors,
which refer to policy-making and legal support. In fact, municipal officials and experts
believe that in order for citizens to accept voluntary location-based technology, the path
should be determined by top-level officials first.

Keywords: New Technologies, Crowdsourced Technologies, Voluntary Geographic
Information System (VGIS), Citizens’ Participation.

Introduction

New urban planning requires greater public participation for achieving scientific and
democratic decision-making. Crowdsourcing is a new approach to information gathering,
encouraging innovation, and facilitating collective decision-making in urban planning.
Nowadays, there is a growing tendency to use participatory new technologies with population
or community-based strategies, such as volunteer geographic information systems (VGIS) in
city management.

The objective of this research is to determine the key factors that have a significant impact
on the adoption and utilization of new volunteer crowdsourcing technologies, specifically
location-based systems like volunteered geographic information (VGI), as a means of
crowdsourcing in urban management, as viewed by both researchers and officials.

Materials and Methods

The research, in terms of its practical goal and nature, is descriptive-analytical. In this
study, two qualitative methods, Delphi and the quantitative survey questionnaire, were used
sequentially and their results were combined. The results were analyzed using exploratory
factor analysis by SPSS software to extract the main components. Next, the factor structure
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and the factors that influence the adoption of location-based volunteer crowdsourcing
technologies by citizens were verified using the Mplus software. The statistical population in
this research includes two groups: researchers with research backgrounds in new
technologies, especially crowdsourcing and voluntary geographic information systems, and
officials involved in the smart city affairs of Isfahan. Using non-probability and purposive
sampling, a panel of 40 international experts and 25 officials in Isfahan's smart city affairs
were formed for the Delphi panel.

Research Findings

The research results show that, according to researchers, the most important and effective
factors for the successful design and implementation of the voluntary geographic information
system technology and its acceptance by citizens are citizens, environmental conditions and
background, as well as the design of the technology, respectively. However, officials
prioritize institutional and organizational factors, interactive and exchange design, and
technical and infrastructural design in order of importance. In fact, from the perspective of
researchers, projects that prioritize citizens as the most important variable and the necessary
driving force for participation are more likely to succeed. However, according to municipal
officials and experts, the most important factor is organizational and institutional factors,
which refer to policy-making and legal support. In fact, municipal officials and experts
believe that in order for citizens to accept voluntary location-based technology, the path
should be determined by top-level officials first.

Discussion of Results and Conclusions

This research contributes a lot to crowdsourced technology adoption literature, and the
conceptual framework of this study increases the understanding of VGIS as a new urban
technology to improve urban management. The results of the study show that from the point
of view of 40 active experts and researchers around the world regarding the acceptance and
use of crowdsourced, voluntary, and location-based technologies (VGIS) by citizens, 6 main
factors were of high priority (i.e. citizens, design, environmental and contextual conditions,
cost, internal, and external quality).

Technical and infrastructural factors should also be considered in the design and use of this
technology, among which the factor of citizens is the most important factor. According to
municipal officials and experts, the most important factor is the organizational and
institutional factors that refer to policymaking and legal protections. In fact, municipal
officials and experts believe that for voluntary acceptance of location-based technology by
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citizens, the path must first be determined by high-ranking officials. The second factor is
interactive technical and infrastructural design and exchange that refers to the characteristics
of the technology. This factor is also present in the group of researchers. Of course, in the
group of researchers, this factor ranks sixth. The fourth factor is called mental and normative
factors. The fifth factor in the group of officials is called the citizen. This factor is also present
in the group of researchers, but it is the first priority and it is the most important factor
according to the researchers. The sixth factor is education and culture and the last factor is
economic and financial.
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Table 3: Extracted factors with specific value, percentage of variance and cumulative percentage of
variance after rotation in the two studied groups
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Table 4: Extracted factors and variables related to each of the factors in the two studied groups
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Table 5: Goodness of fit indices of the structural model in the two studied groups

OU}:...“};T@L*J OM&:;;@UJ o ol Ol gs

e Je cu A Jde CL"‘ S pdy A5l s Sl s asls
5 Y/t 5k YAA ¥< X2 /df < 33l i ys a5 Sl IS s
Lt oy b et «/+oP-value < (p-value) (s,lstas o
S /4) Sl /a8 +/ACFI > (GFI) 2315 0555 jasls
Sl /A Sl +/AY «ATLI > (TLD e SU yamls
Sk /) Sl /Y ARMSEA < e Sl sdoe Sl glax s
e "\i v /20 W J‘i /ey ~/~/\SRMRS ol “Lg)}.;\qu '"/'L:A ;.«..‘:')
SRR =Rk s

VEvr s slaanl e



AV O, 5 sl aabld OUPJOMa@&;jldkza}}‘;héjjug%ﬂl;b;ﬂ|¢éw

Ryt v Tty oY s
Qi 28
7"
@21 \5 4 an
§7a [ore ]
AN ol —
[G25 | oer
D67
0.7 5
080 Je 0% [ ]
Q39 /8 Q31
Q40 /8 Q3r

@gz “ %, [on ]

=]
o84 Q33

o‘m 87 Q32

Q31

g

[ 1o
Q37 ’
0/5¢ 0.8 Q
x
a3 ol s

o/ o

sl g b

i) OU g 5 Olanasiin (g gus )l 5 ool Bldbgls (g lmparr (S 5lie (slags,0ld 5 pdy (oS 5 (onspie Jbe (Y IS
(v DB,

Figure 2: The combined conceptual model of acceptance of place-based voluntary crowdsourcing
collaborative technologies by researchers and officials
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