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ABSTRACT: 

 

Despite technological advances in waste recycling and management, many developing countries, including Iran, are still in the 

early stages of this process: the segregation and collection of recyclable waste. In this regard, to increase citizens' coope ration in 

household waste segregation, a rewarding solid-waste collection system has been established in the metropolises of Iran. In such 

circumstances, it is evident that maintaining the continued use of citizens without compromising their satisfaction has become an 

essential concern in the development of a sustainable waste collection and recycling system in Iran. For this reason, the present 

study tries to investigate the factors affecting citizens' continuous intention to use the rewarding solid-waste collection (RSWC) 

mobile apps in Tehran (the capital of Iran). In this regard, first, the conceptual model of the research is obtained by combining the 

widely used ECM model with D&M’s IS success model. Then, the questionnaire designed based on previous studies was provided 

to the citizens, and out of a total of 373 completed questionnaires, by removing the incomplete ones, 302 questionnaires were 

finally analysed. A partial least squares (PLS) analysis based SEM using SmartPLS was performed to assess the model and verify 

hypotheses. Results show that various variables significantly influence users’ continuous intention to use RSWC mobile apps. 

Meanwhile, RSWC mobile apps should improve their platform quality and rewarding system, strengthen their content quantity, 

and ensure the consistency between their service and citizens’ satisfaction.  

 

 

                                                             
* Corresponding author 

1. INTRODUCTION 

Ever since the advent of technology and at various stages of its 

development and influence in urban life, there has always been 

a concern about how much it is to be accepted and used by the 

people (Behnamifard et al., 2020). The emergence of the Smart 

City approach has also contributed to this concern. One of its 

main goals is to combine innovative virtual world technologies 

with the capabilities of the physical world in the complex 

urban environment to provide integrated access to urban 

services for citizens and improve their quality of life (Laartz, 

Lulf, 2014; Šiurytė, 2015). Thus, moving towards urban 

smartness depends on the existence of empowered citizens who 

can use the technological context of the city and its tools and 

be diligent in its development and promotion (Šiurytė, 2015).  

 

For this reason, in recent years, urban experts and innovators 

have made significant efforts to use new ICT tools to facilitate 

citizens' use of urban services and provide the opportunity for 

their interaction and involvement in various urban affairs 

(Stratigea et al., 2015). Regarding the importance of this issue, 

researchers have also tried to explore citizens’ views to 

identify the factors and obstacles affecting the adoption of e-

government (e.g., Colesca, Dobrica, 2008; Mensah et al., 2017; 

Veeramootoo et al., 2018; Wang, Liao, 2008), m-government 

(e.g., Abu-Shanab, Haidar, 2015; Almarashdeh, Alsmadi, 

2017; Ishengoma et al., 2018), or various urban ICT-based 

services and their use in this field (e.g., Böhm et al., 2015; 

Praharaj et al., 2017; Susanto et al., 2017; Walravens, 2014; 

Wilson et al., 2019; Winkler et al., 2012; Yeh, 2017). One of 

the most critical urban issues that have received less attention 

in such studies is waste management. This can be attributed to 

the significant differences in countries' experiences in 

providing ICT-based services in this field.  

 

Waste management includes various stages, from waste 

segregation and collection to waste recovery and recycling. So 

far, depending on the different technological advances in 

different parts of the world, various solutions have been 

provided to improve these stages. These strategies are less 

diverse in developing countries. On the one hand, despite the 

more challenging waste management in these countries, the 

social and systematic conditions governing the waste collection 

process are in poor condition and have stopped recycling the 

waste in the early stages (Medina, 2008). On the other hand, 

the digital inequality between the world's countries has caused 

many developing countries to lag behind the developed 

countries in technology infrastructure (Praharaj et al., 2017). 

For this reason, well-thought-out ICT-based solutions in these 

countries can often be limited to waste collection.  

 

Waste collection as the first step of the waste management 

process is an important and complex step that, in addition to 

the cooperation of citizens, requires comprehensive logistics 

management and high costs. This stage occurs informally 

(mostly by poor people) in many developing and low-income 

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, XLVI-4/W1-2021 
6th International Conference on Smart Data and Smart Cities, 15–17 September 2021, Stuttgart, Germany

This contribution has been peer-reviewed. 
https://doi.org/10.5194/isprs-archives-XLVI-4-W1-2021-3-2021 | © Author(s) 2021. CC BY 4.0 License.

 
3



 

countries (Coelho et al., 2019; Medina, 2008). One solution 

devised in these countries is to digitize household waste 

collection through mobile applications that act as a bridge 

between households, collectors, and recycling companies. For 

example, an application designed in Ghana connects 

households with the collection agent in real-time and, while 

recording the cooperation history and paying the citizens' 

reward, also shows them the work schedule of the collectors 

the next day (Mwikali, 2020). In the Philippines, Ablaza-Cruz 

(2020), with the municipality's permission, first designed a 

mobile app to collect household waste at the time specified by 

the user at his/her doorstep, then descriptively and based on 

citizens' views, evaluated different qualities affecting the app 

usage. 

 

Iran's experience in this field is similar to the experiences of 

Ghana and the Philippines and includes the creation of the 

rewarding solid-waste collection system from late 2019. In this 

system, by granting licenses to private companies willing to 

cooperate, the municipalities have made it possible to develop 

one or more mobile applications in each city. The process of 

these rewarding solid-waste collection (RSWC) mobile apps is 

invariant. After installing the app and registration, citizens, 

when needed, can determine the type and volume of their 

waste (or even capture its image if desired) and schedule the 

delivery time and day for the collection agent. After submission 

of the user's request, for further coordination, the company will 

call the user's registered phone number in the app, and the 

collection agent will be sent to the user's residence at the 

desired date and time. As the collection agent arrived, he first 

measures the weight of each type of solid waste in the 

consignment and records it in the user's profile. Thus, 

according to the records, the user's monetary reward will be 

calculated and deposited in his/her digital wallet. This reward 

can be directly withdrawn or used to purchase or enjoy various 

discounts in the app. Figure 1 shows the submission steps of 

the user request in one of the RSWC mobile apps in Tehran. 

 

 

Figure. 1. An example of the demand registration process in RSWC mobile apps in Tehran (CUPZI app), respectively: (a) Home 

screen, (b) account functionalities, (c) solid-waste type, and weight determination screen, (d) collection day and time setting 

screen, (e) address registration, and (f) final approval screen (Source: https://cupzi.app/)
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In this regard, this study aims to identify the factors affecting 

citizens' satisfaction and continuous intention to use these 

applications, focusing on the experience of Tehran residents in 

using RSWC mobile apps. First, the D&M IS success model is 

used to examine the impact of RSWC mobile apps’ quality on 

user satisfaction. Then, by combining RSWC mobile apps’ 

quality with the Expectation-confirmation model, the factors 

affecting users’ willingness for continuous use of the RSWC 

mobile apps are analysed. The findings of this study are 

expected to fill the existing research gap in citizens' 

perceptions of RSWC mobile apps and provide theoretical 

support for sustainable community management in 

participating in the segregation and collection of recyclable 

waste in developing countries. 

 

2. THEORETICAL FOUNDATION AND MODEL 

DEVELOPMENT 

The conceptual model of the present study is a combination of 

the Expectation-confirmation model (ECM) and DeLone and 

McLean’s IS success model. According to the ECM, users' 

perceived usefulness and consequently their satisfaction and 

continuous use intention of service are determined by two main 

factors: initial expectation on a service and confirmation of 

expectation following the actual use of the service 

(Bhattacherjee, 2001). For this reason, ECM is one of the most 

widely used models in explaining the factors affecting 

continuous use intention in various fields, including in the field 

of mobile applications adoption (e.g., Aslam et al., 2019; Chiu 

et al., 2020; Humbani, Wiese, 2019; Sarkar, Khare, 2018; Tam 

et al., 2018; Yuan et al., 2014). 

 

D&M’s IS success model is another widely used model in this 

field (e.g., Aditya et al., 2020; Ghobakhloo, Fathi, 2019; Li, 

2013; Wang et al., 2019), which considers the qualities of 

service, system, and information as effective in discussing 

people's satisfaction with a service (DeLone, McLean, 1992). 

The combination of ECM and D&M’s IS success model has 

also been used in some previous studies (e.g., Li, Yin, 2017; Li 

et al., 2018; Liu et al., 2020; Pang et al., 2020; Veeramootoo et 

al., 2018; Ye et al., 2019; Zhao et al., 2015). In the present 

study, due to the nature of the case study, which are solid 

waste collection platforms and have no information aspect, 

such as Ye et al. (2019), only two elements of service and 

system qualities have been extracted from D&M’s IS success 

model to be considered as factors affecting people's 

satisfaction. Finally, the present research model is depicted in 

Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. Research model. 

Therefore, the following hypotheses are proposed based on the 

research model (Figure 2): 

 

H1: System quality can positively influence user’s satisfaction 

with the RSWC mobile app. 

H2: Quality of the service can positively influence user’s 

satisfaction with the RSWC mobile app. 

H3: Expectation confirmation level can positively influence 

user’s satisfaction with the RSWC mobile app. 

H4: Perceived usefulness can positively influence user’s 

satisfaction with the RSWC mobile app. 

H5: Expectation confirmation can positively influence users’ 

perceived usefulness of the RSWC mobile app. 

H6: Perceived usefulness can positively influence user’s 

continued use intention of the RSWC mobile app. 

H7: User satisfaction can positively influence user’s continued 

use intention of the RSWC mobile app. 

 

3. METHODOLOGY 

3.1 Research instrument 

A questionnaire consisting of 21 main items was designed 

based on the existing literature (Table 2) .Its items, like some 

previous studies (e.g., Aslam et al., 2019; Chiu et al., 2020; 

Liu et al., 2020; Pang et al., 2020; Ye et al., 2019), were built 

based on a five-point Likert scale from strongly disagree (1) to 

strongly agree (5). At the beginning of the questionnaire, 

citizens were asked to participate in the survey only if they had 

used at least one RSWC mobile app once by then. Besides, 

four individual questions were asked, including gender, age, 

work status, and RSWC mobile app usage duration. 

 

3.2 Sample design and data collection 

The designed questionnaire was tested by a pilot sample of 23 

and prepared for online distribution by making minor changes 

in some questions. The public link of the final questionnaire 

registered in Google Forms was provided to the citizens 

through online social network groups and channels related to 

Tehran (in WhatsApp and Telegram). The response period was 

one week during January 2021, at the end of which 373 people 

completed the questionnaire. After removing the incomplete 

questionnaires, 302 questionnaires remained for further 

review. Table 1 provides the resulting distribution of survey 

respondents’ gender, age, education, work status, and duration 

of RSWC mobile app usage 

 

Demographic characteristic N % 

Gender Male 129 42.7 
Female 173 57.3 

Age < 25 48 15.9 

25-34 86 28.5 

35-44 99 32.8 

≥ 45 69 22.8 

Work status Without job 21 6.9 

Housekeeper 73 24.2 

Retired 35 11.6 

Student 67 22.2 

Working 106 35.1 

Duration of 
using RSWC 
mobile apps 

≤ 3 months 65 21.5 

3-6 months 108 35.8 

6-12 months 86 28.5 

> 1 year 43 14.2 

Table 1. Respondents’ profile. 

H7 

H1 H2 

H3 

H4 

H5 

Perceived 

Usefulness 

(PU) 

 Continuous 

Use Intention 

(CUI) 

Satisfaction 

(Sf) 

Expectation 

Confirmation 

(EC) 

Quality of 

Service 

(QS) 

System 

Quality 

(SQ) 

H6 

D&M’s IS success model 
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Westland's (2012) statistical algorithm software was used to 

compute the minimum required sample size to ensure the 

adequacy of the sample size for structural equation modeling. 

Based on six latent variables and 21 indicator variables with a 

statistical power of 0.80 and a significance level of 0.05, the 

lower bound on sample size for our SEM model is 138 cases. 

Thus, our sample of 302 meets the minimum sample size 

recommended for sampling adequacy (Westland, 2010). 

 

3.3 Data analysis 

Given that for all self-reported data, there is a possibility of 

bias of a common method bias (CMB) (Podsakoff et al., 2003), 

in this study, CMB was first evaluated using Harman's single 

factor test. By running a principal component factor analysis 

without rotation, 4-factor solutions explaining 75.018% of the 

variance were obtained, which the first factor was explaining 

only 27.591% of the variance. This indicates that method bias 

is not a serious issue for the present study (Podsakoff et al., 

2003). The inter-correlation analysis shown in Table 3 also 

confirms this, as it showed no value of 0.9 or more, with the 

highest inter-correlation at only 0.789. 

 

Next, descriptive statistics of the main items and the 

respondents’ profiles were estimated using IBM SPSS ver.26. 

Then, we used a partial least squares (PLS) analysis based 

SEM with SmartPLS ver.3.2.8 to analyze the research model. 

This technique has been used in some previous studies too 

(e.g., Deng et al., 2010; Susanto et al., 2017; Winkler et al., 

2012) due to its ability to model latent constructs in non-

normal or small to medium sample sizes (Hair et al., 2013). 

 

4. MODEL ANALYSIS AND DISCUSSION 

4.1 Measurement model 

At the first step, indicator reliability was evaluated by 

examining indicator loadings. As shown in Table 2, all item 

loadings exceeded the recommended value of 0.7 (Chin, 1998). 

Next, examination of the convergent validity criteria of the 

model, as shown in Table 3, indicates that the model items 

sufficiently reflect the properties of their respective constructs 

(Chin 1998) because all three criteria, containing Cronbach’s 

alpha (Alpha), composite reliability (CR), and average 

variance extracted (AVE) are above the recommended 

thresholds (Alpha>0.7, CR>0.6, AVE>0.5, and CR>AVE) 

(Hair et al., 2013). Then, we assessed the discriminant validity 

with the Fornell- Larcker criterion. As depicted in table 3, the 

square root of the AVE of each construct (diagonal elements) is 

has exceeded its corresponding correlation coefficients (the off-

diagonal elements). Thus this is fulfilled too (Fornell, Larcker, 

1981). Overall, the psychometric adequacy of the measurement 

model is fully supported by convergent and discriminant 

validity assessments. 

 

Abbr. Item M SD Load Ref. 

CUI1 I intend to continue using the 

RSWC mobile app rather than 

discontinue it 

3.43 1.393 0.873 

B
h
at

ta
ch

er
je

e,
 

2
0
0
1
; 

 

S
el

f-
d
ev

el
o

p
ed

 

CUI2 My intentions are to continue 

using the RSWC mobile app 

than use any alternative means 

(traditional waste collection 

services) 

3.16 1.244 0.849 

Abbr. Item M SD Load Ref. 

CUI3 I think from now on; I will use 

the RSWC mobile app regularly 

to deliver my solid waste 

3.13 1.370 0.861 

EC1 My experience with using the 

RSWC mobile app was better 

than what I expected 

3.19 1.322 0.835 

B
h
at

ta
ch

er
je

e,
 2

0
0
1

 

EC2 The service level provided by 

the RSWC mobile app was 

better than what I expected 

2.90 1.298 0.871 

EC3 Overall, most of my 

expectations from using the 

RSWC mobile app were 

confirmed 

3.05 1.301 0.841 

PU1 Using the RSWC mobile app 

can lead to a more regular 

waste collection system in my 

city 

3.34 1.337 0.853 

B
h
at

ta
ch

er
je

e,
 2

0
0
1
; 

 

S
el

f-
d
ev

el
o
p
ed

 

PU2 I find this app useful to my city 3.42 1.317 0.814 

PU3 Using this app helps me 

organize my waste better 

3.32 1.373 0.85 

PU4 The service provided by the 

RSWC mobile app is, on the 

whole useful to me. 

3.28 1.380 0.846 

QS1 The service provided by the 

RSWC mobile app quickly 

processes the registered 

requests 

2.99 1.238 0.936 

P
an

g
 e

t 
al

.,
 2

0
2
0
; 

S
el

f-
d
ev

el
o
p
ed

 

QS2 The RSWC mobile app service 

has a reward system for waste 

delivery, which I consider 

appropriate. 

2.73 1.214 0.897 

QS3 The RSWC mobile app 

provides reliable service for its 

users 

2.86 1.285 0.832 

QS4 The RSWC mobile app 

provides excellent service 

quality on the whole 

3.13 1.225 0.864 

SQ1 The RSWC mobile app 

provides helpful instructions for 

filing my request 

2.95 1.311 0.837 

V
ee
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m

o
o
to

o
 

et
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.,

 
2
0
1
8
; 

Y
e 
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.,

 

2
0
1
9

 
SQ2 The support system of the 

RSWC mobile app quickly 

responds to my operating 

requirements 

2.74 1.295 0.818 

SQ3 I think the design and 

appearance of the RSWC 

mobile app (segmentation, 

information classification, 

navigation, design of function 

buttons, etc.) is reasonable 

3.19 1.268 0.827 

SQ4 Overall, I find the RSWC 

mobile app system user-friendly 

3.18 1.268 0.895 

Sf1 I am pleased with my 

experience using the RSWC 

mobile app 

2.96 1.214 0.819 

B
h
at

ta
ch

er
je

e,
 

2
0
0

1
; 

P
an

g
 e

t 
al

.,
 

2
0
2

0
 

Sf2 It is a wise choice made by me 

to use the RSWC mobile app 

2.90 1.310 0.909 

Sf3 Overall, I am satisfied with 

using the RSWC mobile app 

3.07 1.261 0.839 

Table 2. Descriptive statistics and factor loadings of 

measurements 
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4.2 Structural model assessment and discussion 

As Hair et al. (2013) have suggested, for the structural model 

assessment, which its results are presented in Figure 3, the 

statistical significance of the parameter estimates (beta and t-

values) should be assessed by bootstrapping procedure with a 

resample of 5000. For hypothesis testing, we interpreted the 

path coefficients (c) and explained variances (R2) similar to 

parameters in a simple regression (Winkler et al., 2012). 

 

C
o

n
st. 

Convergent 

validity criteria 

Discriminant validity criteria 

(construct correlations and √AVE) 

Alpha CR AVE CUI EC PU QS SQ Sf 

CUI 0.858 0.895 0.741 0.861      

EC 0.845 0.886 0.721 0.664 0.849     

PU 0.857 0.844 0.707 0.656 0.441 0.840    

QS 0.805 0.834 0.779 0.661 0.602 0.584 0.883   

SQ 0.839 0.843 0.714 0.603 0.56 0.511 0.789 0.845  

Sf 0.812 0.892 0.734 0.609 0.502 0.614 0.66 0.593 0.856 

Table 3. Convergent and discriminant validity criteria 

 

Hypothesis 1, proposing a relationship between system quality 

and satisfaction, was not supported due to its p-value 

exceeding 0.05 (β=0.125, p=0.116). This finding is in 

contradiction with most of the previous studies (e.g., Pang et 

al., 2020; Veeramootoo et al., 2018; Wang, Liao, 2008; Wang 

et al., 2019; Ye et al., 2019) that found a strong positive 

relationship between the two constructs and is line with the 

finding of some others (e.g., Aditya et al., 2020; Li, 2013). 

This result may be attributed to the fact that these applications 

do not have a unique system design. They have only a few and 

indifferent function buttons and some specific and similar 

screens designed to perform their default functions, rather than 

seeking the quality desired by the user.  

 

Quality of service was found to influence user satisfaction 

(β=0.312, p=0.000), supporting Hypothesis 2. This result 

corroborates with existing literature (e.g., Aditya et al., 2020; 

Veeramootoo et al., 2018; Ye et al., 2019). It is noteworthy 

that other researchers' findings also show that consumer 

satisfaction is more affected by service quality than system 

quality (e.g., Pang et al., 2020; Veeramootoo et al., 2018; Ye et 

al., 2019). In general, according to perceived time and space 

needed for recycling (Ittiravivongs, 2011), the services 

provided by RSWC mobile apps, while being timely and high 

quality, should also be attractive in terms of rewards (type and 

amount) to encourage citizens to participate more in the 

household waste segregation. 

 

The result also provided support for Hypothesis 3 that 

proposed a positive relationship between expectation 

confirmation and user satisfaction (β=0.102, p<0.1). The IS 

literature also reveals similar findings (e.g., Bhattacherjee, 

2001; Liu et al., 2020; Pang et al., 2020; Veeramootoo et al., 

2018; Ye et al., 2019; Zhao et al., 2015). This construct (EC) 

was found to significantly and strongly influence user’s 

perceived usefulness too (β=0.441, p=0.000), supporting 

Hypothesis 5. Confirmation expectation, as a cognitive belief, 

referring to the extent to which users' prior expectations were 

actually met after the initial use of a service (Bhattacherjee, 

2001), has been found to affect people's satisfaction in using 

various mobile-based services, such as shopping apps (Sarkar, 

Khare, 2018), social media apps (Aslam et al., 2019), library 

apps (Zhao et al., 2015), fitness and health apps (Chiu et al., 

2020; Li, Yin, 2017), travel apps (Liu et al., 2020), banking 

apps (Ghobakhloo, Fathi, 2019; Yuan et al., 2014), payment 

apps (Humbani, Wiese, 2019), and mobile apps in general 

(Tam et al., 2018; Ye et al., 2019). In the case of RSWC 

mobile apps, users' initial expectations include benefits such as 

ease of service request, service quality, service speed, and 

reward compatibility. If these initial expectations are met, 

perceived usefulness and user satisfaction with RSWC mobile 

apps and their involvement in household waste segregation 

will increase. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

*p<0.10; **p<0.01; ns=not significant; n=302 

Figure 3. Structural model results 

 

 

Hypotheses T value P value Decision 

H1 SQ → Sf 1.571 0.116 Not sup. 

H2 QS → Sf 3.546 0.000 Supported 

H3 EC → Sf 1.749 0.080 Supported 

H4 PU → Sf 5.241 0.000 Supported 

H5 EC → PU 8.054 0.000 Supported 

H6 PU→ CUI 5.961 0.000 Supported 

H7 Sf → CUI 4.553 0.000 Supported 

Table 4. Hypothesis tests 

 

The relationship between perceived usefulness and user 

satisfaction was investigated by Hypothesis 4 and was found to 

be statistically significant (β=0.323, p=0.000). Perceived 

usefulness was also found to influence user intention to 

continuous use intention (β=0.453, p=0.000), providing 

support for Hypothesis 6. These results are both in line with 

most of the existing literature. Besides, it is interesting that in 

some other studies, in line with our findings, the intensity of 

the effect of perceived usefulness on people’s continuous use 

intention is greater than its influence on their satisfaction (e.g., 

Aslam et al., 2019; Bhattacherjee, 2001; Pang et al., 2020; 

Yuan et al., 2014; Ye et al., 2019; Zhao et al., 2015). 

Perceived usefulness has also been recognized as an influential 

factor in people adopting e-government (Abu-Shanab, Haidar, 

2015; Colesca. Dobrica, 2008; Mensah et al., 2017) and m-

government (Almarashdeh, Alsmadi, 2017; Ishengoma et al., 

2018; Winkler et al., 2012). 

 

Among the various constructs of ECT, the relationship between 

individuals’ satisfaction and their continuous usage intention 

has had the most validity in previous studies (e.g., Aslam et 

al., 2019; Bhattacherjee, 2001; Chiu et al., 2020; Humbani, 

Wiese, 2019; Li, Yin, 2017; Li et al., 2018; Liu et al., 2020; 

0.331** 

0.125 ns 0.312** 

0.102* 

0.323** 

PU 
R2= 0.194 

CUI 
R2= 0.499 

Sf 
R2= 0.53 

EC 

QS SQ 

0.453** 

0.441** 
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Pang et al., 2020; Sarkar, Khare, 2018; Tam et al., 2018; 

Veeramootoo et al., 2018; Ye et al., 2019; Yuan et al., 2014; 

Zhao et al., 2015). In line with these studies, our findings also 

support Hypothesis 7 and found a strong significant 

relationship between user satisfaction and continuous use 

intention (β=0.331, p=0.000). Also, perceived usefulness and 

user satisfaction jointly explain R2=0.499 of the variance in 

the user’s intention to continue using an RSWC mobile app. 

This is considered as a largely consistent level of determination 

which is also entirely in the range of previous studies using 

ECM with D&M’s IS success model (e.g., Bhattacherjee, 

2001; Li, 2013; Liu et al., 2020; Ye et al., 2019).  

 

5. CONCLUSION 

This study aimed to acquire insights into the performance of 

the new rewarding solid-waste collection created in Iran by 

understanding what factors affect the intention of citizens to 

continue using applications designed for this purpose. As 

mentioned earlier, waste recycling and management are still in 

their early stages in Iran; therefore, attracting people's 

cooperation at this stage is one of the crucial concerns of 

management. Our findings demonstrated that citizens’ 

perceived usefulness and satisfaction with these apps affect 

their continuous use intention. Expectation confirmation and 

quality of the service were also found to be effective on 

citizens' satisfaction. While for the system quality, no 

significant effect was obtained in this regard. 

 

The study outcomes suggest some directions for improving the 

performance of the RSWC system and mobile apps. First, 

based on the findings of previous studies on the impact of 

environmental awareness (Winkler et al., 2012) and recycling 

information (Ittiravivongs, 2011) on citizens' cooperation in 

urban and environmental affairs, it seems that the issue of 

educating citizens and increasing their awareness of the 

benefits of recycling and how to separate household waste 

should be considered. This educational content can be 

considered a separate section within the same applications to 

simultaneously increase the functionality and service quality of 

the RSWC apps. Besides, due to the proven impact of social 

impact on the acceptance of technology-based services (Abu-

Shanab, Haidar, 2015; Almarashdeh, Alsmadi, 2017), it is 

suggested that along with citizenship education, increase the 

level of advertising and media and physical information about 

these apps and how they work in The city level should also be 

on the agenda of urban management and active private 

companies in this field. 

 

Although the results of our research showed that the quality of 

system does not have a significant effect on citizen satisfaction, 

as mentioned earlier, in many previous studies, this 

relationship has been found as significant. This means that 

improving the quality of e-services or m-services in terms of 

appearance and performance can lead to increased user 

satisfaction and use of the system (Colesca, Dobrica, 2008; 

Mensah et al., 2017). Therefore, it is strongly recommended to 

consider as much diversity as possible in the design of these 

apps as well as the features available in them. Besides, to 

improve the quality of service, these apps are also 

recommended in the first place to increase their service speed. 

Secondly, it seems that by prioritizing the comfort of citizens in 

terms of time and space required for their solid waste, other 

Internet-based ideas that do not require inaccessible 

technologies, such as smart bins, can be used. 
 

Finally, it is hoped that the findings of this study will help 

urban management gain a greater understanding of what drives 

the adoption and development of ICT-based waste services in 

Iran.  
 

6. RECOMMENDATIONS AND SUGGESTIONS FOR 

FUTURE RESEARCH 

In conducting this study, one of the main limitations was the 

recent emergence of RSWC mobile applications in the case 

study, as a result of which many citizens were not yet aware of 

the existence of these apps. We recommend that studies in this 

field be done in several stages of time so that firstly, without 

the limitations of the present study, future studies can be done 

with larger sample size. Second, the performance of this 

system can be measured over time. Because the results of such 

a study can be significantly useful for urban managers, 

developers, and policymakers. It is also suggested that the 

performance of these applications in other metropolises of Iran 

be studied to obtain more comparable and comprehensive 

results. Since this research is limited to a few factors, we 

believe that measuring the impact of other factors such as trust 

and perceived risk and using other theoretical models of 

acceptance and use of technology will also bring valid results 

for future research. 
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