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Abstract: Research analysing the impact of sustainable waste management and domestic tourism on 
environmental pollution has not been given due attention irrespective of them being clearly connected. Such 
examinations are instrumental for generating scientific information for minimizing environmental pollution 
induced by domestic tourism activities and fostering the effectiveness of sustainable waste management practices. 
The study uses structural equation modelling to analyse connections linking sustainable waste management and 
domestic tourism with environmental pollution. Examinations were conducted using questionnaire data collected 
from a random sample of 138 Kurdish nationals who visited Erbil Citadel, Sami Abdulrahman Park, Gali Ali Bag, 
Shanidar Cave and Sakura Park at the time the research was conducted, and such was done with the aid of Smart 
PLS. Results established from the study showed that sustainable waste management is instrumental in enhancing 
the effectiveness of environmental protection programs aimed at reducing environmental pollution. Additionally, 
sustainable waste management programs were discovered to be having positive effects on domestic tourism. On 
the other hand, domestic tourism had significant positive effects on environmental pollution. Lastly, the study 
exhibited that sustainable waste management has positive moderating effects on the relationship between domestic 
tourism and environmental pollution. This present study contributes significantly to existing studies as it provides 
suggestions needed to foster and enhance sustainable waste management by eradicating environmental pollution 
caused by the neglected effects of domestic tourism.   
Keywords: Environmental Pollution, Moderating Effects, Sustainable Waste Management, Tourism   
 
INTRODUCTION 

Global efforts are increasingly being devoted to making sure that the world remains a clean, safe, 
attractive and enjoyable habitat. Such has seen concepts like sustainable waste management being 
brought into the picture to deal with rising solid waste levels. The World Bank estimates that 0.74kg of 
worldwide solid waste is generated per person and 2.01 billion tonnes of solid waste annually and is 
expected to increase to 3.40 billion by 2050 [1]. (World Bank, n.d). It becomes an exciting query to note 
that any waste management discrepancies can lead to severe environmental pollution, especially when 
care is not taken to address issues leading to pollution. Hence, the integration of sustainable waste 
management becomes instrumental in dealing with environmental pollution [2,3,4]. 

Meanwhile, domestic tourism is one of the most vital economic activities whose prevalence offers 
substantial economic and social benefits. The benefits of domestic tourism are widely documented in 
various academic studies and include inter alia income creation and retention [5], income security [6], 
and a stronger sense of belonging [7]. However, there are huge empirical voids regarding the adverse 
effects of domestic tourism and such effects are still yet to be extended to broader environmental 
pollution and sustainable waste management subject matters [2]. Besides, pollution generated from 
domestic tourism activities can strain efforts to contain environmental pollution and this calls for studies 
to examine this issue and assess its implications on sustainable waste management.  

Iraqi Kurdistan is widely famous for its mountainous features like Qandil mountains, Mount Nisir, 
Hamrin Mountains, Sinjar Mountains, and the Zagros with the highest point being 3,611 m (11,847 ft) 
point known as "black tent" or locally as Cheekha Dar [8]. The attractiveness of Kurdistan is further 
enhanced by rivers like the Tigris River, the Little Zab and the Great Zab. The geographical map of 
Kurdistan is shown in Figure 1. Climate conditions are conducive for tourism activities because Iraqi 
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Kurdistan is much wetter and cooler than the rest of Iraq because of its altitude and latitude [8]. 
Temperatures in Kurdistan can average between 9°C and 11°C in winter and 35 °C and 45°C in summer 
[9]. 

Erbil city dominates other Kurdistan governorates in terms of domestic tourism levels and projected 
domestic tourist levels for Erbil are set at 1,874,841, Sulaiymaniah 1 281 111 and Dohuk 1 281 111 [10]. 
Many novel concerns are widely evident in cities like Erbil in the Kurdistan Region of Iraq where 
domestic tourism levels play vital economic and social roles but have not been dully acknowledged 
academically. Besides, waste management challenges are a prominent feature in Erbil and are expected 
to worsen significantly, due to limited waste collection and treatment capacity (see Figures 1 and 2), and 
its growing population growth that increased from 5.4 million in 2016 to 8.8 million [11]. Additionally, 
this study focuses on Erbil, Kurdistan because related domestic tourism studies about Kurdistan are 
limited to economic effects [12], perceptions and attitudes [13] and tend to neglect the non-economic 
effects of domestic tourism on the environment. Figure 2 graphically exhibits notable environmental 
pollution challenges linked to concerns in Erbil. 

 

 
Figure 1. Environmental pollution in Erbil prompting health concerns and undermining the 
attractiveness of domestic tourist destinations (Source: Authors, 2021) 
 

 
Figure 2. Municipal solid waste (MSW) disposal problems in Erbil (Source: Aziz, 2018) 

 
Nevertheless, environmental pollution still remains a notable challenge undermining sustainable 

waste management and environmental protection initiatives. A considerable number of studies highlight 
that such a challenge is linked to limited research covering all the vital subject matters triggering 
environmental pollution and undermining sustainable waste management [3,4,14]. It is to the researchers’ 
attention that domestic tourism is one of the pivotal areas capable of fostering both environmental 
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protection and sustainable waste management initiatives. However, only a few existing studies examine 
the impact and moderating effects of connecting sustainable waste management and environmental 
protection initiatives with domestic tourism activities. Furthermore, sustainability by definition is a 
process that helps create a vibrant economy and a high quality of life, while respecting the need to 
sustain natural resources and protect the environment [15]. Portney contends that it expresses the 
principle that future generations should live in a world that the present generation has enjoyed but has 
not diminished [16]. Though both sustainable waste management, environmental protection initiatives 
and domestic tourism precepts are embodied in these definitions, the statistical significance and 
moderating effects are still yet to be developed further. Given such concerns, the study, therefore, seeks 
to answer the following questions: 

1) Can the rising environmental pollution levels be significantly blamed on the surging domestic 
tourism figures? 

2) How significant are the policy interactional connections between domestic tourism, 
environmental pollution and sustainable waste management? 

3) How significant can sustainable waste management strategies be used to effectively reduce 
domestic tourism’s effects on environmental pollution? 

The study is instrumental in demonstrating the vitality of examining domestic tourism’s 
environmental effects queries to enhance understanding of the connection between domestic tourism 
and environmental pollution. Moreover, insightful practical suggestions are obtainable when sustainable 
waste management practices are integrated into such examinations. Policy interventions are relevant as 
they can in turn yield health co-benefits through the improvement of air quality and the attractiveness 
of tourist destinations. More so, adequate waste management policies need to consider the impact of 
pollution on human health. This present study contributes significantly to existing studies as it provides 
suggestions needed to foster and enhance sustainable waste management by eradicating environmental 
pollution caused by the neglected effects of domestic tourism.    
 
LITERATURE REVIEW 

The term waste is used to describe items or things individuals and companies no longer have use for 
and intend to dispose of or have discarded [17]. Examples include things like household rubbish, 
discarded electronic devices, discarded cars, packaging items, wastes from manufacturing activities, 
sewage sludge, etc. both the provided definition and examples denote that any daily activity is capable 
of generating different forms of waste products. The adverse effects of waste products are significantly 
evident in various academic studies linking such effects to health problems [14], environmental pollution 
and degradation [4], economic costs [18], and other social [3]. Waste management involves collecting, 
sorting, treating, and recycling wasted products and when properly facilitated providing a source of 
energy and resources [19].  

It is vital to note that not all waste management strategies are cost-effective, environmentally 
friendly and socially acceptable. Hence, the introduction of the concept of sustainable waste 
management is presumed to be instrumental in dealing with such problems [2]. Consequently, waste 
managers are increasingly compelled to develop and maintain sustainable systems that are practically 
implementable, environmentally effective, acceptable by society, economically and financially 
affordable. Integrating domestic tourism activities with sustainable waste management programs can be 
the key to effectively and efficiently reducing environmental pollution and its related adverse effects.  
Calls to adopt and implement sustainable waste management practices in domestic tourism activities are 
instrumental, especially when challenges are being observed with ordinary waste management practices. 
For instance, Aziz and Jwan reckon that recycling waste products is a challenge on its own and most 
European countries are struggling to deal with low recycling rates [20].  

Pandey and Shukla questioned the sustainability of landfilling as a waste management practice citing 
that is connected to severe disposal charges [21]. Despite this, Pujara et al. assert that landfills tend to 
cause an increase in high external costs [22]. The repercussions of such actions are unformidable when 
the benefits of sustainability are not integrated with domestic tourism activities to deal with 
environmental pollution problems. A study by Nanda and Berruti highlighted that other waste 
management strategies like mechanical-biological treatment can prove to be undesirable when financial 
costs are brought into perspective [23]. However, thermal treatment of solid waste is beneficial in 
circumstances where mechanical-biological treatment and landfilling methods prove to be 
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environmentally unfriendly. Extending the subject matter of sustainable waste management to domestic 
tourism and environmental pollution is one of the instrumental efforts required in enhancing the 
attainment of Sustainable Millennium Development Goals (MDGs). For instance, contemporary 
examinations highlight that sustainable waste management can be the key to enhancing energy [6] and 
income generation, especially among socially and economically disadvantaged individuals [14]. 

The impact of waste management on environmental pollution are widely documented in academic 
research [4,14,18,19,24]. As such studies highlight that waste management is vital for reasons ranging from 
health reasons [2], enhancing energy [6] and income generation, especially among socially and 
economically disadvantaged individuals [14]. However, it is imperative to establish that the benefits of 
waste management are not limited to these benefits and more benefits can be tested when sustainability 
is connected to other subject matters. Implementing sustainable waste management practices is 
instrumental in developing practically implementable, environmentally effective, acceptable by society, 
economically and financially affordable strategies capable of dealing with environmental pollution 
induced through domestic tourism activities. Miao reckons that the amount of solid waste dumped by 
tourists is significantly reduced by adopting sound waste management practices [25]. Therefore, this 
study seeks to extend Miao’s ideas and apply them in the context of domestic tourism in Erbil, Kurdistan, 
where academic coverage is still at the infancy stages. Thus, the following hypothesis will be used for 
accomplishing such a purpose; 

• H1: Sustainable waste management practices have a significant positive effect on environmental 
protection. 

The integration of sustainable waste management practices with domestic tourism is a rare 
phenomenon that is still yet to be explored in academic studies. The integration of these two precepts is 
instrumental in providing detailed insights into how organisations and stakeholders can enhance the 
attractiveness and sustainability of tourism destinations. Kiš et al. state that the potential capacity to 
continuously attract huge numbers of tourists can be enhanced by eradicating problems like pollution 
[2]. It is empirically fit at this stage to argue that sustainable waste management practices are vital for 
developing and sustaining domestic tourism. Such can be expressed in the form of a hypothesis as 
follows; 

• H2: Sustainable waste management practices have a significant positive effect on domestic 
tourism. 

It is widely accepted and demonstrated that domestic tourism is responsible for some of the major 
issues triggering environmental pollution [26,27-29]. Such entails that there is a positive interaction 
between domestic tourism and environmental pollution as tourists can dump solid waste like plastic 
bags, containers and biodegradable foodstuffs living the places littered. By the same principle, this study 
suggests that domestic tourism destinations in Erbil, Kurdistan will observe similar problems, especially 
at a time when domestic tourism figures are rising [13]. However, this has been lacking empirical support 
and this study seeks to validate such observation by proposing the following hypothesis: 

• H3: Domestic tourism has a positive effect on environmental pollution.  
As outlined in the introductory part of this study, the moderating effects of sustainable waste 

management on the relationship between domestic tourism and environmental pollution still require 
empirical examination. Prajapati et al. assert that efforts to curb environmental pollution can be 
enhanced by introducing sound and effective waste management practices [19]. The potential capacity 
to boost efforts capable of minimizing environmental pollution are highly feasible [9]. However, little 
attention is often given to identifying such practices. Consequently, this study argues that sustainable 
waste management practices have positive moderating effects on the relationship between domestic 
tourism systems and environmental pollution as denoted by the following hypothesis; 

• H4: Sustainable waste management practices have positive moderating effects on the impact of 
domestic tourism on environmental protection programs aimed at curbing environmental 
pollution. 
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Figure 3. Conceptual model 

 
METHODOLOGY 
Research Approach  

Although a few studies have considered the impact of waste management on environmental 
pollution [4,14], only a few considered the relevance and significance of sustainability on such a 
connection [2]. It is also to the best of our knowledge, a study similar to ours on domestic tourism has 
not been undertaken before in Kurdistan. Other studies used generic qualitative methods that do not 
consider sustainable waste management’s moderating effects on environmental pollution [30,31-32]. As a 
result, the study used the Structural Equation Modelling approach in analysing the impact of domestic 
tourism on environmental pollution moderated by sustainable waste management. SEM is vital for 
analysing structural connections between the model variables [33]. Furthermore, Sarstedt, Ringle and 
Hair reiterate the importance of using SEM citing that it is vital for establishing both mediating and 
moderating effects [34]. 

 
Data analysis procedures 

The initial process involved determining the variables’ factor loading using factor analysis [34]. Then 
study proceeded to use the selected variables with factor loadings of at least 0.70 in conducting validity 
and internal consistency tests [34]. Eventually, a structural model was estimated and the extent to which 
the model is capable of answering questions related to the impact of domestic tourism on environmental 
pollution was moderated by sustainable waste management using model fitness tests. Smart PLS was 
used to conduct the entire data analysis procedure.  
 
Data collection 

The data was collected using a questionnaire that was developed using related empirical studies 
about domestic tourism and environmental pollution [35,36] and sustainable waste management [25]. Both 
variables had an equal number of 15 variable elements that were measured using a 5-point Likert scale 
(1=strongly disagree, 2=disagree, 3=not sure, 4=agree, 5=strongly agree). 
 
Population and sampling procedures 

Due to limitations posed by Covid 19 the study was restricted to a confined random sample of five 
major domestic tourism destinations in Erbil, Kurdistan (Erbil Citadel, Sami Abdulrahman Park, Gali 
Ali Bag, Shanidar Cave and Sakura Park). Such tourist destinations have unique historical and attractive 
scenes that draw huge numbers of domestic and international tourists. Furthermore, severe efforts have 
been taken to contain rising pollution levels in such places. 150 questionnaires were equally distributed 
among domestic tourists who visited these five major tourist destinations at the time the research was 
conducted.   
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RESULTS  

The results were collected from 146 domestic tourists in Erbil, Kurdistan who visited Erbil Citadel, 
Sami Abdulrahman Park, Gali Ali Bag, Shanidar Cave and Sakura Park at the time the research was 
conducted. The tourists were composed of 86 male tourists and 60 female tourists. 33 tourists had 
bachelor’s degrees, 48 master’s degrees, 19 PhD degrees, 46 other qualifications. 41 tourists were 
between 18-25 years, 39 tourists were between 26-33 years, 18 tourists were between 34-41 years, and 
35 tourists were between 42-49 years, 13 tourists were 50 years and above. 128 tourists agreed that AIS 
is significantly important for reducing environmental pollution while 18 tourists contrasted with this 
idea.  
 
Factor analysis 

Our study results showed that all the variables had factor loading above the minimum stipulated 
standard of 0.70 [34]. Therefore, the variables elements were considered valid in explaining the impact 
of domestic tourism and sustainable waste management on environmental pollution (see Table 1).  

 
Table 1. Factor analysis results 
Variable 
elements 

Factor 
loadings 

Variable 
elements 

Factor 
loadings 

Variable 
elements 

Factor 
loadings 

DT 1 0.781 SWM 1 0.700 EP 9 0.770 
DT 2 0.771 SWM 11 0.752 EP 10 0.793 
DT 3 0.833 SWM 12 0.732 EP 11 0.744 
DT 4 0.750 SWM 13 0.807 EP 12 0.742 
DT 5 0.709 SWM 14 0.807 EP 14 0.760 
DT 8 0.700 SWM 15 0.702   
DT 9 0.722   
DT13 0.675   

Where DT = Domestic Tourism; SWM = Strategic Waste Management; EP = Environmental Pollution 
 

The variables’ discriminant validity was determined using the Fornell-Larcker criterion. Table 2 
shows that the diagonal correlation values are greater than their respective underneath correlations 
coefficients values [34]. Hence, it was inferred that there was discriminant validity among the variables, 
domestic tourism, sustainable waste management and environmental pollution. 

 
Table 2. Discriminant validity  

 DT SWM EP 
DT 0.744   
SWM 0.702 0.773  
EP 0.599 0.725 0.745 

Where DT = Domestic Tourism; SWM = Strategic Waste Management; EP = Environmental Pollution 
 

Cronbach’s alpha test was used to determine the reliability of the three model variables and values 
exceeding 0.70 were established. This denoted that all the variables were highly reliable {DT (0.744), 
SWM (0.702) and EP (0.599)}. Additionally, Rho_A (DT=0.887; SWM=0.869; EP=0.845) and 
composite reliability (DT=0.908; SWM=0.899; EP=0.882) were above 0.70 indicate that the constructs 
were reliable [34]. Furthermore, average variance values were above 0.50 and this shows that the 
variables had the required construct validity levels (see Table 3) [34]. 

 
Table 3. Construct reliability and validity 

 Cronbach’s 
alpha 

Rho_A Composite 
reliability 

Average 
variance 

DT  0.844 0.887 0.908 0.553 
SWM 0.865 0.869 0.899 0.597 
EP 0.839 0.845 0.882 0.555 
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Where DT = Domestic Tourism; SWM = Strategic Waste Management; EP = Environmental Pollution 
 

Model fitness tests were conducted using NFI, Chi-square, D_G, D_ULS and SRMR methods. 
Firstly, the NFI values were above 0.70, the Chi-square value of 317.739 was significant, D_G and 
D_ULS were lower than the related confidence interval and while the SRMR value exceeded 0.080 [34]. 
Both results shown in Table 4 demonstrate that the estimated SEM perfectly fitted.  

 
Table 4. Model fit summary  

 NFI Chi-Square D_G D_ULS SRMR 
Saturated model 0.726 317.74* 0.640 1.512 0.085 
Estimated  model 0.726 317.74* 0.640 1.512 0.085 

Where SRMR= Standardized Root Mean Square Residual; d_ULS = the squared Euclidean distance) and d_G = 
the geodesic distance. 

 
Path analysis was applied as part of the procedures carried out to ascertain the structural connections 

between domestic tourism, sustainable waste management and environmental pollution. The results 
shown in Figure 4 shows that sustainable waste management practices have a significant positive effect 
of 0.563 on environmental protection programs aimed at reducing environmental pollution leading to 
the acceptance of hypothesis 1. Such findings align with Miao’s propositions suggesting that 
environmental protections are significantly effective and efficient when structured according to 
sustainability guidelines [25]. Additionally, sustainable waste management practices are known to be 
practically implementable, environmentally effective, acceptable by society, economically and 
financially affordable [19]. 

 

 
Figure 4. Path analysis 
 

The results also denoted that sustainable waste management practices are vital for enhancing 
developing and sustaining tourist destinations by curbing pollutions and other environmental harms. 
This concurs with arguments laid forth by Kiš and others asserting that pollution is another key obstacle 
capable of undermining the attractiveness of domestic tourist destinations [2]. Consequently, such a 
study calls for the implementation of sustainable waste management practices. Hence, we accepted 
hypothesis 2 asserting that sustainable waste management practices have a significant positive effect on 
domestic tourism 

The study reaffirmed the existence of positive interaction between domestic tourism and pollution 
of 0.410. Such observations are widely neglected academically and suggest that tourists can discard 
waste materials in the form of plastic bags and other biodegradable and non-degradable products. Thus, 
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the validity of hypothesis 3 cannot be disputed in this case as studies consider that rising tourist numbers 
are another cause stirring increased cases of pollution [26,27-29]. 

 
Table 5. Moderating effects 

 Coefficient Probability value 
DT --> SWM --> EP 0.283 0.003 

Where DT = Domestic Tourism; SWM = Strategic Waste Management; EP = Environmental Pollution 
 

The novel suggestions revealed in this study about sustainable waste management moderating the 
impact of domestic tourism on environmental protection programs aimed at curbing environmental 
pollution are evidently valid. This is because Table 5 shows that sustainable waste management 
significantly moderates domestic tourism’s effects on environmental pollution by 0.283. This can be 
attributed to the effective capacity of waste management programs to reduce pollution and external costs 
incurred in eradicating pollution. Table 6 provides a summary of the tested hypotheses results and 
inferred decisions.  

 
Table 6. Summary of hypothesis results 

Hypothesis Result Decision 
H1: Sustainable waste management practices have a significant positive 
effect on environmental protection. 

0.000 Accept 

H2: Sustainable waste management practices have a significant positive 
effect on domestic tourism. 

0.000 Accept 

H3: Domestic tourism has a positive effect on environmental pollution 0.000 Accept 
H4: Sustainable waste management practices have positive moderating 
effects on the impact of domestic tourism on environmental protection 
programs aimed at curbing environmental pollution. 

0.003 Accept 

 
DISCUSSIONS AND CONCLUSIONS  

The study was aimed an analysis the impact of domestic tourism and sustainable waste management 
on environmental pollution. This followed a series of practical and academic observations denoting that 
domestic tourism is one of the pivotal areas that capable of fostering both environmental protection and 
enhancing the effectiveness of sustainable waste management initiatives. However, studies did not dully 
acknowledge the policy connections and the moderating effects of such connections that were still yet 
to be developed further. Hence, our study are initially novelty and originality are embedded in attempts 
made to address such issues. The other key objective of this study was to determine how significant can 
waste management strategies sustainably reduce domestic tourism’s effects on environmental pollution. 
Insights provided in this study calls for tourist destination managers to introduce sustainable waste 
management programs capable of avoiding and/or reducing pollution. This encompasses providing 
disposable bags and refuse collection bags around the whole area. Such programs and efforts are cost-
effective, easily acceptable by society and environmentally friendly as they can be recycled.  

Though related studies provide insight into the possible connection linking environmental pollution 
to domestic tourism [37,38,39], validating the nature and significance of such an interaction had been 
empirically sidelined. Consequently, our study findings demonstrated that the rising environmental 
pollution levels be significantly blamed on the surging domestic tourism figures. This is because the 
established findings exhibited that there is a significant positive interaction between domestic tourism 
and environmental pollution. Besides, such findings mirrors academic observations made in previous 
studies contending that domestic tourism activities causes tourists to litter places by discarding waste 
products and foodstuffs[26,27-29]. Therefore, this study contributes to the strategic development of waste 
management practices harnessing both corporate and governmental level initiatives aimed at eradicating 
rising waste pollution and environmental degradation problems.   

Surprisingly, our model tests revealed that significant structural connections are linking domestic 
tourism, environmental pollution and sustainable waste management. Such connections have been 
academically sidelined by related studies [26,27-29,37-39]. In that regard, our findings are essential for 
guiding sustainable waste management policies trivial for regulating environmental pollution through 
encouraged adoption of sustainable and environmentally friendly approach to domestic tourism. Thus, 
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our findings underscore the environmental protection action groups and regulatory authorities to devise 
environmental protection measures aimed at reducing environmental pollution on a solid platform 
encompassing both sustainable waste management programs and domestic tourism activities. Such is in 
line with sustainability guidelines putting a high demand for environmental protection measures so as 
to safeguard the environment for future generations [40]. Of paramount importance, are the findings that 
have been uncovered through our study showing that sustainable waste management has significant 
positive moderating effects on the connection linking domestic tourism with environmental protection 
programs aimed at curbing environmental pollution. This represents a major scientific contribution of 
applying structural equation modelling technique in addressing environmental pollution issues triggered 
by domestic pollution and how waste management practices can be crucial in alleviating such issues. 

The study findings significantly contributes towards improving existing studies because they 
instrumentally demonstrate the vitality of examining domestic tourism’s environmental effects queries 
to enhance understanding of the connection between domestic tourism and environmental pollution. As 
a result, policy interventions are relevant as they can in turn yield health, economic, social and 
environmental benefits through improvement of air quality and the attractiveness of tourist destinations. 
Most importantly, it provides suggestions needed to foster and enhance sustainable waste management 
by eradicating environmental pollution caused by the neglected effects of domestic tourism. 

 
Limitations and suggestions for future studies 

Due to limitations posed by Covid 19, which in turn restricted the use of a large sample size, future 
studies are implored to incorporate other tourist destinations and a large number of participants. 
Additionally, innovative changes in the demand for tourism products and services caused by Covid 19 
demand the integration of the innovation variable in related future examinations. 
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