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Abstract 
The purpose of this study was to provide recommendations for enhancing environmental 
awareness and education in the region of Quetta, Pakistan, by investigating the influence of 
Environmental Education and Awareness on the Effective Management of Solid Wastes in 
the region. This was achieved by examining existing awareness on environmental policies, 
and how these influence people’s attitudes towards SWM. This was accomplished by 
establishing a link between mindset and SWM strategies, and assessing the influence of 
individuals’ environmental knowledge on how they address SW. Using a standardized 
survey, data were collected from 400 respondents from four zones: Kuchlack, Siryab, Kharot 
Abad and Nawakili, employing a systematic random sampling technique. The information 
gathered from the questionnaire was scrutinized. The findings revealed the presence of an 
environmental awareness policy in Quetta, Balochistan, as well as its effects on people’s 
attitudes towards SWM. In addition, no association was found between attitudes and SWM 
practice. Also, environmental education did not influence Quetta people’s attitudes towards 
SWM. Based on these findings, a collection of suggestions has been developed to assist 
practitioners, policymakers and especially academics in dealing with SWM. 
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Introduction 
Anthropogenic activities have been releasing numerous trace elements into the 
environment, some of which are SW deposition from human operations. Waste 
generated by homes, businesses and factories, related to agriculture, mining and 
public sector operations, amongst others, is classified as SW [1]. SW is disposed of 
                                                           
The abbreviations list is in page 261. 



Nazia Karamat et al. / Portugaliae Electrochimica Acta 44 (2026) 251-266 

252 

either in dumpsites within defined government or private land, and in unlawful burrow 
pits and empty places, in some cases. As a result, locals are concerned about the 
careless disposal of SW in crucial areas, which has resulted in piles of trash and 
widespread uncleanliness [2].  
Herein, human attitudes regarding SWM were investigated. When garbage piles up 
and is not cleared, it produces filth and danger. Most environmental problems are 
caused by man-made pollution, which harms natural resources and living beings, 
since there are no effective regulations in place that support waste reduction, reuse 
and recycling [3].  
The general population assumes that the government is largely responsible for SW 
collection and disposal. However, if the cleanup of the dumpsite is delayed or 
disregarded, the stench becomes unbearable [4]. Household garbage, junk, garden waste, 
business refuse, animal corpses, bulky debris, abandoned automobiles, medical waste, 
different sanitary remnants or weeds are examples of waste [5].  
The care and handling of the specified SW becomes crucial as it accumulates. Most 
garbage generated in many developing countries is thrown indiscriminately on streets, 
marketplaces, dwellings, roadsides and open spaces. Waste products end up in rivers 
and channels, causing major environmental problems in the municipality, which is 
meant to be the state’s master-planned area [6].  
An effective approach to SWM by national, Local, State and regional authorities 
which is sustainable over bustling communities, can contribute to overall physical 
development [7]. This is required, since most cities in developing countries lack 
effective SWM programs.  
Kuchlack may be found in latitude 09° 52′ N and longitude 008° 45′. It is connected 
to other cities in Quetta by air, train and road [8]. Although it is one of the planned 
towns, numerous residential neighborhoods in Quetta have degraded into slums, in 
recent years. The situation is likely to worsen until authorities commit to resolving the 
issue of urban waste management [9].  
For this analysis, the institutional deficit hypothesis was applied. The concept is 
related to proper SWM in Pakistan's metropolis. Quetta's urban metropolis does not 
have enough public garbage cans. SW dumps are located beside the route, and when 
garbage accumulates, people and businesses dump it in the center of the major road, 
with no care for pollution [10]. This is mostly due to insufficient funding of 
institutions entrusted with waste generation and management, a lack of staff, 
bureaucratic bottlenecks, red tape and a high level of corruption [11].  
This article’s purpose was to investigate the level of education and environmental 
awareness about SWM in Kuchalack, Quetta. To build a framework on awareness 
about the environment and education, techniques on SWM in the city using a physical 
planning approach were taken into account [12]. 
 
Awareness about environment, SWM knowledge and practices  
A survey about knowledge and awareness on environment and SWM techniques was 
undertaken to gain comprehension of the subject matter. The degree of knowledge and 
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practice on SWM by individuals and organizations, both businesses and 
government/public, was herein assessed [1]. Over the last two decades, extensive 
research has been undertaken worldwide on students’ awareness, knowledge and 
behaviors towards WM. There was no research published in the international or Indian 
literature that examined the combined influence of schoolchildren's awareness, 
knowledge and combined practices on SW disposal [13]. The next sections will examine 
the literature on SW disposal understanding, comprehension and practices [14]. 
Awareness is the state or capacity to notice or be mindful of events, objects or sensory 
patterns. At this degree of consciousness, an observer can confirm sensory data 
without necessarily presuming knowledge [15]. Fig. 1 shows the steps of SWM. 
 

 
Figure 1: Steps of SWM. 

 

Education and public awareness have evolved into key components of any country’s 
WM program. The same can be said about Pakistan’s integrated WM plan, which is 
part of the country’s garbage management policy. According to them, “environmental 
consciousness components may be divided into two categories: perception combined 
behavior, which includes an understanding of present ecological problems along with 
behavioral willingness to protect the atmosphere” [16].  
People’s objective information, perception and environmental reality all have a role 
in their view of environmental concerns. According to several studies, learning about 
the environment is an important component in developing a sense of responsibility 
among its citizens [17]. Understanding would increase their consciousness and 
comprehension of their surroundings, helping them to make educated informed and 
accountable decisions when becoming adults.  
According to worldwide literature, raising knowledge and attitudes regarding garbage 
generation and disposal is vital to assisting the human race in addressing the present 
landfill management crisis. There is a shortage of material on children’s 
environmental awareness [18].  
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Thus, it is advised that environmental curricula at educational institutions be 
reviewed, while also developing awareness and competence. Furthermore, a 
comparable study was undertaken in other areas of Balochistan.  
It was later established that a thorough grasp of the repercussions of waste disposal 
systems should begin from the start of school education [1]. It is also critical to 
commit time to environmental education to inculcate in children a suitable and 
acceptable ecological culture. According to the report, knowledge of how to dispose 
of electronic waste is poor. Hence, there is an urgent need to bridge this understanding 
and practice gap [19].  
Knowledge refers to the familiarity in perceiving someone or something, which may 
involve facts, information, descriptions or skills acquired through experience or 
training. It may refer to a subject’s theoretical or practical comprehension [22]. It may 
be implicit (as with practical competences or skills) or explicit (as in theoretical 
understanding of a subject), formal or extensive.  
Education in a certain topic is intrinsically linked to the knowledge of that subject. 
Teaching has been viewed as having the potential to address these challenges by 
increasing knowledge and information about different environmental problems, 
changing people’s attitudes, encouraging innovative thinking and action, and working 
towards sustainable development [20]. Teaching ought to strive to increase the 
public’s understanding of environmental challenges and solutions, and provide 
essential skills and knowledge. However, knowledge alone will not transform 
people’s attitudes. The knowledge learning, its delivery, the trustworthiness of the 
communicator and the circumstances in which it was received all influence the 
recognition of a new attitude [21].  
Studies in sociology have also shown that, while individuals’ perspectives may 
change when they receive information on a particular problem, the path to improved 
behavior and routine is based on the complex combination of psychological and social 
factors [22]. It has been reported that people’s understanding of the environment is 
extremely specific depending on the topic and geographic scale, which has been 
validated by research. It has also been argued that a lack of a basic environmental 
understanding is one of the reasons for poor environmental decision-making [23].  
As a result, knowledge can be considered an important component in developing a 
person’s understanding of environmental concerns and environmental consciousness 
that leads to action. A more recent study has concluded that knowledge may account 
for 40% of environmental activism [24]. 
 
SWM practices  
Practice, as opposed to theories about implementation or use, is the actual application 
or usage of an idea, belief or method. All inhabitants on Earth’s surface, in an ideal 
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world, would demonstrate high levels of environmental stewardship and 
accountability on WM [25].  
It should be emphasized that research has shown that, while people's awareness and 
comprehension of environmental concerns may increase and their attitudes may 
change, the critical steps to transform behavior and practice are based on a wide range 
of cultural and psychological variables [26].  
However, it is vital to put this knowledge, understanding and perspective into practice, 
so that actual outcomes for solving complex and interlinked problems such as 
handling waste will materialize [27]. As a result, there must be a continuing push to 
develop and promote an understanding of proper WM and sustainable environmental 
practices through education.  
Schoolchildren all across the world have poor WM habits. Some articles have 
investigated the association between poor WM practices and characteristics, including 
awareness, behavior and knowledge. In most cases, these studies showed obvious 
correlations between poor WM practices and a lack of environmental knowledge and 
awareness [28]. 
Researchers also have claimed that, to achieve sustainable development, a more active 
and concentrated strategy is required to put all of the theories from ecological research 
into reality. All study efforts will be meaningless if the word is not followed by action, 
and incorrect WM will be a continual issue for the future human race [29].  
This deliberate endeavor to translate insights from environmental studies into great 
practices for long-term development is especially important for Pakistan. Accepting 
the contribution that each country’s citizens can give for achieving sustainable 
progress is essential. Fundamentals in WM comprehension and experience can lead 
to a more ecologically sound future [30]. 
 
Effectiveness of SWM authorities 
Depending on the category or context in which it is used, SW can be defined in a 
variety of ways (Table 1).  
 

Table 1: SW sources and varieties [37]. 
SN  Some sources  Different kinds of waste involving SW 

1  Residence 
Waste food, garbage, smoke, cardboard, paper goods, plastic 
bottles, fabrics and other specific SW. 

2  Commercial/municipal affairs  
Food particles, garbage, dust, deconstruction, cardboard, paper, 
other plastic materials, glass, glassware, wood, metals and 
construction materials. 

3  Industry 
Demolition and construction waste, specialized waste, sometimes 
hazardous waste, household waste, packaging and food waste.  

4  Wide regions Specialized waste, waste, plastics, paper and  glassware. 
5  Location of treatment equipment Waste from treatment plants, primarily residual sewage. 
6  Agricultural sector Food waste, agricultural waste, garbage and toxic waste. 
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Waste is commonly defined as any material that is considered useless, implying that 
it is no longer necessary for its intended function. It can be viewed from two 
perspectives, based on their two primary functions [31].  
In terms of a primary function, everything becomes a waste when it fails to perform 
its intended function. When something is no longer useful to one person, it may be 
valuable to another, so that and so one person's rubbish could become another one's 
raw goods [32].   
SW is made up of organic and inorganic waste materials that are no longer needed 
and must be eliminated, due to their value reduction to users. Its resulting 
indiscriminate disposal harms the environment, and may cause diseases such as 
pneumonia, sickness and diarrhea, among others [33, 34].  
As shown in Table 1, trash is created from a variety of sources, including home, 
industrial, commercial, agricultural, construction and demolition SW. Sewage 
generated from a range of resources in Pakistani metropoles contains 40% more 
carbon than that of many wealthy locations [35].  
Unmanaged waste dumps, especially landfill sites, release significant amounts of 
methane gas, which is linked to greenhouse gas emissions. Furthermore, the issues 
related to e-waste, which is created by abandoned electronic equipment, have become 
a serious citywide issue [36]. 
 
Sustainable industrialization and SW management 
Waste disposal has emerged as one of humanity's most pressing issues in the modern 
era. Urbanization/industrialization of the world has resulted in the development of 
trash amounts that are now increasing to the point in which they are significantly 
affecting earth’s environmental systems [37].  
The development of huge amounts of garbage is unable to continue since it results in 
the entire devastation of environmental systems, which has a severe influence on the 
well-being of people [38].   
The notion of ecologically friendly growth has risen in response to this menace to the 
environment [39]. “Our Practical Future: Provide of the World Committee on 
Environment as well as Development”, the definition of viable growth, was originally 
issued in 1987 by the United Nations, which offered which is now one of the oldest 
and most widely recognized definitions: “Sustainable development is an expansion 
that meets the requirements of the present without first sacrificing the ability of the 
future generations in satisfying their individual needs” [40]. 
 
Hierarchy of WM 
Everybody is responsible for preserving the health of the planet by limiting trash 
generation. This obligation has resulted in a WM hierarchy to reduce waste (Fig. 2) [41]. 
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Figure 2: Hierarchy of WM [42]. 

 

Environmental education on SWM 
Lack of schooling and understanding of effective handling of waste practices is one of 
the major problems in developing countries. Individuals lack interest in the environment 
when they are poorly informed, which affects their actions and excludes them from SWM 
decision making [42]. 
 
Legislation governing waste in Quetta 
Pakistani Constitution is the most important source of law in Pakistan, and it is 
pertinent to this research in two respects. First, it comprises an environmental justice 
which includes administrative freedoms that establish a duty for waste regulation. 
Second, it establishes a regulatory framework for protecting everyone’s ability to 
enjoy life in harmony with nature [43]. As a result, the constitution establishes a wide 
framework for environmental governance and preservation. Waste in Pakistan has 
been regulated by a variety of laws, including Pakistani Garbage Information Centre. 
WM Legislative Acts encompass major strategies designed to reach various aims, as 
mentioned in the sections below [44].  
Based on waste hierarchy concepts, these techniques aim waste elimination. 
Pakistan’s waste regulation structure previously outlined shows there is significant 
legislative heterogeneity that needs to be addressed by Pakistani government, since it  
is detrimental to long-term economic and governance activities, as demonstrated by 
[46]. According to the research, fragmented and disorganized laws may be connected 
to historical events, which meant that a developing country like Pakistan was not 
geared toward long-term prosperity. Therefore, it is consequently proposed that 
legislative heterogeneity be given priority in all Pakistani environmental laws [45]. 
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Level of awareness and attitudes towards SWM 
Along with appropriate regulations, proper technical help and adequate funding, 
public knowledge and engagement are critical components of any waste disposal 
strategy. Waste is a result of human activity and, without a thorough understanding of 
garbage disposal issues, even the absolute best-conceived disposal management 
strategy seems ineffective [46, 47].  
General public’s awareness and attitudes towards waste can influence all parts of the 
SWM process. This affects household waste segregation and storage spaces. Related 
issue is reusing materials, collector frequency, littering and fly-tipping, willingness to 
make payments for the disposal of waste solutions and volume and character of 
criticism directed at waste disposal and treatment [48].  
In general, Imran Khan administration sought to educate everyone. However, some 
people have a negative attitude towards how to dispose of trash. Those who work with 
SW are often considered unclean, impoverished and inferior. Carrying household 
rubbish to bins or waste collection places is frequently viewed as a child's 
responsibility. It is not only the government's job to raise public awareness of the need 
for public information regarding environmental management procedures, since 
individuals also play a vital role [49]. 
 
SW in Quetta 
The problem with WM is quite broad, since it involves all aspects of SW, including 
its handling, whether directly or indirectly. Quetta's municipality institution lacks the 
resources and technical expertise to satisfy the needs of the city’s rising population. 
Poor people in rural areas are often interested in self-help programs like SWM and 
regeneration. Nearly every paper, plastic, metal and glass is collected and recycled 
[50]. As a result, disadvantaged populations in rural regions play a significant role in 
trash recycling (Fig. 3).  
Organic rubbish is the only waste left on sidewalks and pickup locations, which may 
be used to generate fertilizer. However, municipalities and the business sector have 
taken the greatest possible use of this opportunity [51]. 
 

 
 
 
 
 
 
 
 
 

Figure 3: Waste collection from dumps. 
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Potential for waste recycling in Quetta 
Quetta does not engage in any form of recycling operation under the current system. 
People retain key recyclable commodities, such as paper, glass and metals, which are 
then sold to street hawkers for reuse [52]. Scavengers gather up recyclables mixed 
with abandoned waste, making two to three trips to various dumps, and earning 
$150/300 per day. 
 
Informal/formal division 
The involvement of the private sector in waste disposal is divided into official and 
unofficial categories. The formal sector includes governmental and non-governmental 
entities. The informal sector is substantial, consisting of thousands of nomad traders 
(known as Kabari walls) dispersed around the municipality who gather various forms 
of garbage [53].  
Private companies can initiate organic and inorganic WM programs. Organic fertilizer 
is made from organic waste. Paper, tin, plastic and other inorganic debris are first 
separated. Then, it is sold to industries and recycled into products such as plastic wood 
composite tetra sheets. Unforeseen urbanization, inadequate sanitation and drainage 
structure, insufficient human and capital resources for waste collection, a lack of legally 
binding dumping sites, shortage of weight bridges for accurate waste measurement on-
site and the lack of recycling procedures have all affected WM within Quetta [54].  
In Quetta, waste has the potential to be transformed into a lucrative economic resource 
for many NGO, including business entities. These groups may collect garbage and 
recycle it into fertilizer, plastic bottles and tetra pack products. A privately held 
business can establish a recycling facility in Quetta and begin producing fuel derived 
from refuse based on the waste-to-energy concept. NGO may also motivate people to 
sell waste to them, since it can be recycled into soil-purifying nutrients [55]. 
Data gathered from liquid waste might be sold on the marketplace as liquid nutrition 
for plants. Despite the government’s long-standing commitment to bring opportunities 
for converting trash into electricity and other useful uses, a lack of suitable 
infrastructure hinders the industry from growing. Although Baluchistan government 
recognizes the importance of WM industry it is required a more successful and 
reasonable methodology, most likely based on partnerships, for encouraging this 
industry to create a cleaner environment and contribute to economic growth [56].  
Thus, it is highly encouraged that Baluchistan’s authorities develop a public-private 
collaboration policy, in addition to a study on the privatization of SW disposal, to 
formalize the process of addressing sustainability challenges, while also providing 
local governments with revenue-generating capabilities [57]. 
 
Legal framework regarding MSWM in Quetta 
All states should develop a policy for sustainable disposal of SW that meets public 
health, hygiene and environmental quality concerns. The approach should emphasize 
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long-term trash dump availability for future generations of people. Pakistan’s 
hazardous waste legislation and regulations are insufficient and out of date. It is urgent 
to enact SWM legislation which should include measures related to MSW 
management [58].  
A strategy outlining the roles of public and private players is essential. It was recently 
observed that legal documents may be established to assign responsibilities, of which 
scope must be expanded. The legislative structure should ensure that policies are met 
within a set timeframe. There should be a policy framework in place to enable the 
preparation and execution of MSWM approaches and systems [59]. 
 
Conclusion 
This article investigated the degree of knowledge and instruction on the handling of 
SW in Pakistan, to provide a framework for environmental awareness and education 
throughout the country. The goal was accomplished by carefully examining the 
existing policy on environmental awareness and its impact on public perceptions of 
SWM handling. According to several researches and personal experiences, the main 
issues of SWM in Quetta include lack of disposal systems, resources and competent 
staff members, and a poor complaint mechanism for communities. All of these gaps 
may be filled if the government of Baluchistan wishes to develop policies and 
implement them. There ought to be community-wide awareness campaigns about 
garbage separation from the household level. It is required to determine the 
relationship between SWM knowledge and practices, and assessing how the residents’ 
perception of environmental awareness influences the latter.  
Hence, it was found that there was a high level of awareness about SWM in Quetta, 
Pakistan. However, the question remains, why is the city in a not constant state of 
cleanliness? 
 
Recommendations 
In light of the findings, the following recommendations were made: there is a need to 
develop an environmental awareness policy for SWM in the Jos metropolis. It is 
necessary to establish and implement a corresponding and appropriate policy. There 
remains a continuing need for attention to guarantee sustainable SWM practices. 
Because there is a lack of environmental education on SWM in Quetta, a continual 
campaign to guarantee frequent updates for sustainability should be implemented. 
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