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What is perceived as a fundamental gap in Iran's agricultural development and following it in
West Azerbaijan province is a lack of recognition and awareness of the potential of border
areas in agriculture, which requires special attention. The main goal of this research is to
investigate the role of the agricultural sector in the development of border towns in West
Azerbaijan Province. The criteria that have been evaluated in this research include the area
under cultivation of crops, the production of crops, the area under cultivation of garden crops,
the production of garden crops, and the area under cultivation of greenhouse crops. The
research data was collected from the statistical yearbook of the Statistics Center in 2019. The
analysis of the collected data has been carried out quantitatively and through the VIKOR
decision-making model, and finally, using GIS software, the stratification of the cities of West
Azerbaijan province was displayed for the spatial analysis of agricultural development in the
province. The results of this research show that based on the ranking of the border cities of
West Azerbaijan province, Urmia City is in first place, Salmas City is in second place,
Piranshahr is in third place, Khoi is in fourth place, Oshnavieh is in the fifth place, Sardasht is
ranked sixth, Chalderan is ranked seventh, and Mako is ranked eighth. The status of leveling
and clustering of the development of the agricultural sector of the border counties of West
Azerbaijan province shows that Urmia city is in developed clustering, Salmas city is in semi-
developed clustering, Piranshahr and Khoi cities are in relatively deprived clustering, and
finally, Oshnavieh, Sardasht, Chalderan and Mako cities are in the deprived clustering.
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Extended Abstract

Introduction

What is perceived as a fundamental gap in Iran's
agricultural development and following it in
West Azerbaijan province is a lack of
recognition and awareness of the potential of
border areas in agriculture, which requires
special attention. In this regard, the current
research has investigated the role of the
agricultural industry in the development of the
border towns of West Azerbaijan province with
sufficient knowledge of the agricultural sector
and the capabilities of the studied area in this
sector. Due to the location of West Azerbaijan
province in the transit passage of Iran to Europe,
as well as its neighborhood with the three
countries of Azerbaijan, Turkey, and Iraq, it is
considered one of the advantageous areas for the
development and production of agricultural
products. This province, as a strategic region
with a special geographical position in the
territory of Iran, and with very high economic,
cultural, social, and ethnic diversity and
dispersion, the richness of water and soil
quality, many opportunities and capacities in the
agricultural industry, is perhaps the worthiest
and at the same time the most complex area to
study.

Methodology

The present research method is applied in terms
of purpose and has a descriptive-analytical
nature. The collection of information in this
research has been done in the form of a library,
so library documents and scientific articles have
been used to collect this information. Excel,
SPSS, and ARC GIS software were used for
data analysis. Having a correct understanding of
the development status of the agricultural sector
in different regions requires access to accurate
and comprehensive information as well as the
appropriate analysis of this information. To
achieve this, in this research, the criteria related
to the activities of the agricultural sector based
on the statistical yearbooks of the 2019 Iran
Statistics Center were used. The criteria that
have been evaluated in this research include the
area under cultivation of crops, the production
of crops, the area under cultivation of garden
crops, the production of garden crops, and the
area under cultivation of greenhouse crops. The
analysis of the collected data was done

quantitatively and through the VIKOR decision-
making model. In this regard, after forming the
unscaled decision-making matrix by linear
method, the values of benefit and regret were
determined, and the weighting of the criteria
was done through Shannon's entropy. In the end,
by using GIS software, the stratification of the
cities of West Azerbaijan province was
displayed for the spatial analysis of agricultural
development in the area of the province, and the
location of each of the 8 selected border cities
was determined.

Results and discussion

The agricultural sector has been proposed as a
very important tool and a vital sector for
creating economic growth and tackling poverty.
Agricultural development is a dynamic and
sustainable process for increasing agricultural
products and optimal changes in farmers' lives.
Targeted planning of the development of the
agricultural sector requires a correct and
scientific understanding of the current situation
of the planning areas. For this purpose and
according to the purpose of the research, which
is the role of the agricultural sector in the
development of the border towns of West
Azerbaijan province; 8 cities of this province
were evaluated. In this regard, using the
considered criteria and factors that include the
area under cultivation of agricultural crops, the
production of agricultural crops, the area under
cultivation of garden crops, the production of
garden crops, and the area under cultivation of
greenhouse crops, the status of each city has
been examined based on the statistical yearbook
of 2019 of the Iranian Statistics Center and
ranked by the Vicor model. Based on the results
of this research, the clustering of the border
cities of West Azerbaijan Province has been
evaluated in terms of development from
deprived to developed level, with the border
cities of Oshnavieh, Sardasht, Chalderan, and
Mako in the deprived category, the border cities
of Piranshahr and Khoi in the relatively
deprived category. The border city of Salmas is
semi-developed and finally, the border city of
Urmia is in the developed cluster. Urmia city
has provided favorable conditions compared to
other border cities of the province due to several
reasons such as its political position and special
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geographical location (large area of gardens,
having a moderate climate, etc.). In contrast, the
low level of development in the border towns of
Oshnavieh, Sardasht, Chalderan, and Mako, can
be due to the use of traditional agricultural
methods and reasons such as the limited garden
area. It can be said that some of the inequalities
in the field of agricultural standards in the cities
that are deprived are not related to the weakness
of the environment and are rooted in the
management methods and the type of
exploitation of the existing facilities.

Conclusion

The ranking status of the border cities of West
Azerbaijan province based on the results of
Vicor model shows that Urmia City is in first
place, Salmas is in second place, Piranshahr is

in third place, Khoi is in fourth place,
Oshnavieh is in fifth place, Sardasht city is in
the sixth place, Chalderan city is ranked seventh
and Mako city is ranked eighth in terms of
agricultural indicators.
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Extended Abstract

Introduction

The continuous increase of the population has
caused the formation, transformation, or
advancement of cities and led to various
changes in the villages and cities, which were in
the stage of transition or transformation from
rural to urban nature and became their informal
settlements. One of the characteristics of human
settlements is their evolution and dynamism.
This dynamism in space takes place during time
with the help of exchanges, transformations,
and transfers, which always manifest
themselves in the form of population
movement, the flow of goods, energy,
information, and capital. Rural-urban relations,
which is one of the most important influencing
trends in shaping the regional spaces over time
and following the process of rationalization and
transformation in people's way of living,
population growth, and the use of technology as
well as socio-economic programs,
government’s ~ policies have  undergone
fundamental changes and transformations. The
issue that needs to be addressed is the existence
of villages around the city of Zanjan, which are
under the direct influence of the city. These
villages have been exposed to the spatial
expansion of the city and in this regard, they
have always undergone fundamental changes
and transformations. Therefore, the aim of the
current research is to measure the effects of
Zanjan City on the surrounding sample villages
in various dimensions. Based on this, the
following question is presented in line with the
research: What are the relationship and
dependence of the regional areas of the suburbs
with the center of Zanjan province?

Methodology

Historically, there are obvious differences
between the city and the village. The village is
known based on agricultural activities, which is
the main activity of the rural population, while
the urban residents are initially recognized by
industrial and service activities. Most of the
theories that focus on urban and rural
settlements are examined in the framework of
mutual relations between the city and the
countryside. However, there are mutual
connections between the city and the
countryside  through the movement of

population, capital, goods, information and
technology, as well as flows that play an
important role in the development process of the
city and the countryside. The type of cognitive
research and the research method is descriptive-
analytical. The method seeks to explain the
network of cause-and-effect relationships in the
objective and subjective dimensions of the
meaningfulness of the different influences of
the sample villages from the city in the
mentioned indicators. The research perspective
is structural-functional. With this point of view,
it is possible to establish communication
between phenomena. Information has been
collected through documentary and survey
methods. The means of gathering information in
a documentary way included the receipt of
written and online sources, the use of regional
maps, and the use of organizational documents.

Results and discussion

The statistical population in this research is the
four villages of Do Asb, Dizj Abad, Valaroud,
and Razbin. Each of the mentioned villages has
its own characteristics. The sampling method
used in this research is cluster-based and
according to the information of the population
of each village. As mentioned, TOPSIS and
AHP models were used for data analysis. The
reason for using these two multi-criteria
decision-making techniques is the hybrid
approach governing the research. In other
words, the weight of the indicators is calculated
with the AHP method, and the options are
ranked in the TOPSIS method. In the first stage
of the TOPSIS model, we need to form a matrix,
and after collecting the data and combining
them, the raw data matrix of each of the criteria
is defined in the scope of the study. The initial
findings of the research show that due to the
existence of the Zanjanrud River, its high water
level, the lower water level of the region
compared to the city of Zanjan, and the more
suitable climate, the residents of VValarood have
a great interest in building gardens as
recreational places. And they have second
houses, which has caused the price of land in
this village to rise. The presence of the Tehran-
Tabriz-Bazargan transit road and the Zanjan-
Tabriz highway, along with the services
provided by the bus company and the traffic of
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passenger cars, has made it easier to access this
village and its gardens because many of its lands
are located in and around the road and highway.
Therefore, the fertility of the land, the proximity
to the city of Zanjan, the establishment of
Zanjan University near the village, the presence
of factories around the road, and the
establishment of Zanjan Industrial Town in the
northeastern parts of the village, have become
the reasons for the quality of the lands of this
village and the change of their ownership.

Conclusion

Despite the spatial integration with urban areas,
peri-urban settlements can be distinguished
from both urban and rural areas due to their
rapid growth, dynamism, and mixed social,
economic, and environmental characteristics.
The transformation in the relations between the
city of Zanjan and the surrounding sample
villages during the last two decades, which took
place after the end of the 8-year imposed war
and the beginning of the construction period
with the programs of developing the society,
caused the physical expansion of the city and
reduced the distance to the surrounding
settlements. Land use was changed in the
village of Valarood, due to the presence of the
Tehran-Tabriz-Bazargan transit road and the
Zanjan-Tabriz highway, in addition to the
services provided by the bus company and the
traffic of passenger cars, the establishment of
Zanjan University near the village and the

presence of factories around the road and the
establishment of Zanjan Industrial Town No. 1
in the northeastern parts of the village and the
establishment of recreational centers. All these
important factors led to the attention of urban
residents to this village and the purchase of
second homes and gardens. All of the above
factors have caused the change in land use, land
ownership, and rising land prices in this village.
Also, the establishment of the villages of
Davasb and Dizjabad next to the main roads,
short distance and easy access, services, suitable
climatic conditions, low price of land and
houses, as well as the suitable future of the lands
of these villages due to the physical expansion
of the city have made urban residents to a great
tendency to buy and invest in these villages.
Razbin village due to the quality of access is
poorer than the other surrounding villages under
study.
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As the political center of the province, the city of Kerman has major urban elements. Physical
and functional planning to meet the needs of citizens and better performance in order to achieve
development is essential. The present study was conducted with the aim of ranking the barriers
to the growth of the smart city in the urban area of Kerman. The research method is a
descriptive survey. The statistical population of this research is 30 managers of executive
bodies in Kerman city. The research tool is the paired comparison questionnaire. The method
of statistical analysis is AHP. The results of the survey based on the respondents' point of view
show the most important obstacles: physical infrastructure (C3) with a weight of 0.448 ranks
first, managerial (C5) with a weight of 0.233 ranks second, environmental sustainability (C1)
with a weight of 0.111 ranks third, economic (C2) with a weight 0.072 ranks fourth, technology
and information (C4) with a weight of 0.069 ranks fifth, and education (C6) with a weight of
0.067 wins the sixth rank. In conclusion, it should be said that due to the city’s various
environmental problems, attention to the development of the smart city has been introduced as
a solution to reduce these problems. Also, it is suggested that the development of the city’s
infrastructure should be taken into consideration. Moreover, the conflicts between the
development of the smart city and the government's plans should be reduced.
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Extended Abstract

Introduction

A city is a place and an economic platform
dependent on intangible capital, knowledge, and
information, therefore, in order to strengthen the
up-to-date platforms and proper planning for
citizens, one should try to design a city that fits
the new needs of the modern era (Ashrafi, &
Karimi Esbo, 2021:71). One of the newest ways
is organizing smart cities. A sustainable smart
city is a city that seeks to solve urban problems,
especially environmental problems, by using
the  capabilities of information and
communication  technology  (Tahmasabi,
2021:36). What moves a city towards smartness
is simply the use of electronic tools and the
communication system of that city. It is not just
the application of this tool that improves the
quality of life of citizens, but another factor that
is the prerequisite of a smart city is a change in
the lifestyle of consumers, which can be implied
as a change in internal factors that affect
people's lives. This means a change in values
and it follows a change in activities. This change
in values is basically obvious and predictable in
the current developed economies, and in the
future, a similar change will happen in the
present economies (Moulai, 2021:257). Due to
the rapid population growth and the process of
destroying natural resources, the earth, on
which human life depends, protecting and
preventing the destruction of these resources is
the responsibility of managers and officials, as
well as citizens as influential members in the
city, and not paying attention to these matters
will make it impossible to live on this earth
(Khaleghi et al., 2022:50). This rule also applies
to time and cost; Nowadays, due to the wide
range of activities, time and cost are considered
one of the most important aspects of human life,
and special attention is paid to reducing the time
and cost required for implementation;
Therefore, smart cities with intelligent
management and the use of the latest scientific
and instrumental achievements pay special
attention to resource consumption, reducing
implementation time and costs, and always try
to create a logical and workable relationship
between factors for optimization and optimal
management. (Frouzesh, 2021: 85). A smart city
means a living electronic city that has the power
to understand the meaning, behavior, and

human signs and requires another interpretation
of the virtual city, the electronic city, the
ubiquitous city, and the digital city, which
includes the virtual behavior of the city and the
type of communication. Urban services,
transactions, and urban information appear in it
(Azad Bakht, et al. 2021:169). Due to the
excessive horizontal distribution of the city,
Kerman is facing many problems. Among the
consequences and problems of the excessive
horizontal distribution of the city, there are
many environmental problems, including water
scarcity, the destruction of local communities,
social segregation, the increase in the cost of
infrastructure and urban services, the increase in
energy consumption, the high cost of running
the public transportation system, and the change
in use of agricultural land and surrounding
gardens of the city, air pollution, destruction and
pollution of water sources, etc. All these
limitations and problems are obstacles for the
city to achieve sustainable urban development.
One of these views is the growth of smart cities
(Ashrafi, & Karimi Esbo, 2021:78). Organizing
and controlling the urban problems of Kerman
is very difficult and impossible. Having a smart
city requires integrated actions at different
levels of the municipality and social context. A
smart city is a holistic concept whose goal is to
deal with the contemporary challenge and take
advantage of the recent opportunities provided
by the advances in information and
communication technology and urban planning.
Building a smart city has been proposed as a
strategy to mitigate the problems generated by
urban  population growth and rapid
urbanization. The growth of urbanization has
brought attention to the consequences of
modernity in urban life. In such an atmosphere,
paying attention to the components of a smart
city is one of the most important priorities of
planners and policymakers, which seems
necessary, so this research was conducted to
answer the question, what are the most
important obstacles to the growth of a
sustainable smart city in Kerman?

Methodology

The current research is applied research,
conducted quantitatively.  The  studied
community is Kerman City. Based on the 2015
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census, Kerman has a population of
approximately 3,164,718 people. The statistical
population of this research is 30 executive
managers in Kerman. The method of statistical
analysis is AHP. In the first step, pairwise
comparisons of criteria are formed and provided
to 200 respondents. After answering the paired
comparisons, the inconsistency rate of the tables
was calculated, all of which were less than 0.1,
which indicated that the stability and reliability
of the paired comparisons were acceptable.
Then the responses were integrated using the
geometric mean method and in the form of
paired comparisons. Weights of pairwise
comparisons were also calculated using the
geometric mean method.

Results and discussion

According to the findings, among the main
indicators of physical infrastructure with a
weight of 0.448, management with a weight of
0.233, environmental sustainability with a
weight of 0.111, economic with a weight of
0.072, technology and information with a
weight of 0.069, and educational rank with a
weight of 0.067 ranked first to sixth,
respectively.

Conclusion
Kerman is struggling with the increasing growth
of urbanization and marginalization and

countless urban problems. On the other hand,
paying attention to the future in addition to the
current situation in order to solve urban
problems and improve the quality of life and
pay attention to the dimensions of sustainability
at all urban levels using modern tools, including
information and communication technology and
the Internet of Things is essential. Various
approaches with different views and tools have
been presented for urban development, but
considering the numerous environmental
problems and low land density and
environmental problems of Kerman, it is not
only necessary to pay attention to the
development of a smart city, but it is one of the
main needs of this city to reduce the problems
of this region.
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One of the basic challenges in the cities of the world is the issue of traffic and
transportation. The excessive growth of cars in cities and the imbalance between the
land use level of urban transportation and the large number of cars have prompted city

Received: planners and managers to use public transportation to reduce the excessive entry of
i%%iggg? private cars into the city. The purpose of this res_earch is to o_rganize the publi_c
2024/01/30 transportation system of Khorramabad urban area with an emphasis on the bus transit
op: system. The current research method was descriptive-analytical and based on
45-63 documentary and library studies as well as field observations, finally, some results of

this research were displayed on the map using the Geographical Information System
Keywords: (GIS). In Khorramabad urban area, buses are the main means of public transportation,
Bus Department; therefore, in this research, we have shown the physical development and increase of
Urban area; neighborhoods under the influence of the bus organization's services, as well as the
Khorramabad; approximate location of the construction of bus terminals in the city in the future.
Transportation System | paving attention to the fact that the streets of Khorramabad, especially in the central
Management (TSM).

part of the city, are narrow, vans are recommended for public transportation in these
streets.
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Extended Abstract

Introduction

One of the most important challenges facing
metropolises is transportation. If we accept that
megacities are the engines of the global
economy, then it is the transportation network
that keeps these engines efficient.

Considering the increase in the population of
Khorramabad urban area and the potential of
this city's population, it seems necessary to
examine the current situation of the city and
provide strategies taking into account the
response to future growth and the provision of
public transportation. The current transportation
system of Khorramabad City has major
limitations such as the low share of public
transportation, the high share of taxis and
informal passenger carriers in the movement of
citizens, the increasing distance between work
and non-work trips, and the inappropriateness of
the structure and quality of the road network for
walking or not cycling, which has resulted in
complications such as traffic jams, lack of stops,
increased pollution, reduced mobility of
citizens, increasing fuel consumption and
energy wastage. The policies and measures
adopted in response to the problems have had
little success, mainly due to the inconsistency in
planning and implementation on the one hand
and the lack of comprehensiveness and
foresight on the other hand. In this regard,
organizing the bus section of Khorramabad City
with an emphasis on Transportation System
Management (TSM) is a necessity that has been
addressed in this research.

Methodology

The dominant research method is descriptive-
analytical and qualitative research based on
library studies and interviews with citizens. The
statistical population is the citizens over 18
years of age in Khorramabad. Based on the
Cochran formula, the sample size is about 400
people, which was estimated by random
sampling method. In this study, the qualitative
method was used to identify and in order to
understand the basic needs of citizens in relation
to public transportation, first the number of
samples was estimated based on the population
of each urban area, and then a map of the roads
of Khorramabad City was prepared and 15
routes were prioritized. Regarding the arterial

roads of Khorramabad, we must say that the
length of the roads of the city and the outskirts
of Khorramabad is equal to 763,193 meters, the
length of the boulevards of this city is 33,152
meters and is equivalent to 4.34% of the total
roads of this city. The streets of this city have a
total length of 155317 meters and equal to
20.35% of the city's roads. The length of the
alleys of this city is 438,955 meters and is
equivalent to 57.52% of the total streets of the
city. The length of the dead-end alleys of this
city is equal to 28954 square meters and equal
to 3.79% of the total roads. Side roads in this
city are 106,227 meters and equal to 13.92% of
the total roads.

Results and discussion

The traffic nowadays has become a problem for
the citizens of Khorramabad. This problem is so
severe that if it continues, it will be very difficult
to travel to/in this city in the next few years.
Public transportation in Khorramabad city is
limited to bus and taxi organizations, which in
terms of the importance of the bus situation and
also the problems that exist in this city, the
present research has investigated the bus
situation. The bus system of this city does not
cover the whole city and compared to the
development of the city in recent decades, bus
routes and stations have not grown much. Lack
of coverage of all urban areas, short routes, and
non-existence of intra-city bus terminals are
some of the problems of bus service in this city.
In general, the service provided by the bus
organization to the citizens of Khorramabad is
very limited. Lack of sufficient supervision by
the private sector is another transportation
problem related to the bus service in
Khorramabad  City. Traffic issues in
Khorramabad City are actually problems that
have recently arisen in this city so that in the
past there were only a few points of traffic jams.

Conclusion

In the city of Khorramabad, the bus is the main
means of public transportation, therefore, in this
research, we have shown the physical
development and increase of the neighborhoods
affected by the services of the bus organization,
as well as the approximate location of the
construction. The bus terminals of this city will



Teymouri & Mirzapour, Ranking the growth barriers of a sustainable smart city ... 47

be a big problem in the future due to the
narrowness of Khorramabad streets, especially
in the central part of the city. Therefore, vans are
recommended for public transportation on these
streets. Increasing the number of Khorramabad
bus fleet compared to the city's population,
increasing the areas and lines covered by the bus
organization, and building an inner-city bus
terminal are some of the most important
measures that can be taken to improve the public
transportation situation in the city. In the city of
Khorramabad, sufficient supervision of the
authorities on the private sector and also the
integration of the city's bus structure, both
public and private, providing services on non-
office days and holidays and at least until

midnight on all days, improving the quality of
private buses and bus services are effective in
increasing citizens' willingness to use public
transportation.
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Background: While studies have been carried out to evaluate the level of citizen
satisfaction with municipal services, no evaluation of the results of these studies has
been done.

Objectives: To investigate citizen satisfaction with municipal services globally, this
review was conducted.

Methodology: This study made use of meta-analysis. For the literature review, papers
indexed in the Web of Science (WoS) and Scopus were searched using the following
keywords: ‘municipal services', 'citizen satisfaction', and citizen satisfaction with
municipal services'. During the keyword search, 60 English-language articles were
chosen for review based on their relevance and importance. Finally, a review analysis
was done to obtain results.

Results: The results revealed that the level of citizen satisfaction with municipal
services varies among countries, contingent upon the quality of the services provided.
The study also indicated that while municipalities generally provide adequate urban
services, there is still room for improvement. The findings also showed that socio-
demographic characteristics, quality of service, and institutional performance
collectively impact citizen satisfaction.

Conclusion: This review concludes that citizens' expectations can be met through
improved service quality. Balancing the performance of municipalities within the
country involves providing better services in rural areas as well, ensuring a more
equitable distribution of services.
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1. INTRODUCTION

Local governments and civil society organizations are
working to establish the concept of public participation
in municipal operations. Local government is seen as a
pillar of community development (Almarshad, 2015).
The municipal services include sanitation, solid waste
management, and sewerage, among others. One of the
most critical issues with municipal services is lack of
consistency in providing high-quality services. The
provision of constant service quality is likely to be one

of the most important components in establishing an
organization's credibility and reputation in the eyes of
the public (Mmutle & Shonhe, 2017). It is well-
acknowledged that offering high-quality services
improves an organization’s bottom-line performance
(Fry & Nisiewicz, 2013). Indeed, there is a growing
body of empirical research demonstrating that offering
high-quality ~ services  promotes  profitability,
productivity, positive word-of-mouth, market share, and
return on investment while decreasing expenses (Abou-
Foul et al., 2021). Public service organizations, like
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many other service companies, are under constant
pressure to improve the quality of their services
(Moknhlis et al., 2011). Municipal governments, for
example, confront more difficult challenges than those
in the private sector in providing good service and
maintaining citizen satisfaction (Andrews & Van de
Walle, 2013).

Local governments genuinely desire to improve their
public image by increasing the quality of services
offered to the community (Elcock, 2013). Quality is a
vital aspect of the reform of municipal services and of
increasing citizen satisfaction (Beeri et al., 2019).
Because of the insistence and hopes of society for local
governments to provide services up to the quality
standard expected by taxpayers, efficient and effective
delivery systems have been the main emphasis of the
governments of many countries (Elcock, 2013;
Manikam et al., 2019). It entails developing
organizations with the correct attitudes, establishing
clear means of delivering services, and putting the right
personnel in place to respond to citizens' needs (Myhre
et al., 2020). It also necessitates a blend of solid policy
formation, successful execution, a thorough awareness
of people’s needs and expectations, adequate resources
and technology, a responsive organizational culture, and
well-trained personnel (Ford et al., 2017).

Local governments around the world seek ways to make
their citizens happy by providing satisfactory services,
which are considered highly important in industrialized
countries compared to developing ones (Sachs, 2012).
Customer happiness has been identified as one of the
most critical components of modern marketing
philosophy, particularly in the service industry.
Research has supported the assumption that there is a
significant direct link between service quality and
satisfaction (Rao & Tilt, 2016). Satisfaction also
influences the quality of municipal services and
demonstrates the relationship between the public and the
government, as well as future behavior (Wu, 2020; Wu
& Jung, 2016). This indicates that municipalities in
many countries evaluate citizen satisfaction levels
through surveys and scorecards, and citizens themselves
are now more aware of their rights and services provided
by local governments (Afroj et al., 2021a).

Obtaining citizen input about their satisfaction gives
useful information on how well the municipal authority
meets the needs of its citizens (Kassen, 2013). The data
can be utilized in quality improvement initiatives to
assist local councilors in identifying possibilities to
improve services and instill a good perception among
citizens (Istenic & Kozina, 2020). Studies of service
quality can also reveal disparities between residents' and
councilors’ opinions of municipal services (Lo Storto,
2016). Finally, service quality assessments can be
employed as a marketing strategy for improving

municipal services (Ammons, 2014). In many cases,
citizens express their dissatisfaction with municipal
services provided by metropolitan, municipal, and urban
development departments (Offenhuber, 2015). Local
governments face difficulty in satisfying their citizens
for service delivery (Miller et al., 2020). This is evident
in many developing countries in Asia and particularly in
Africa, where citizens and governments are
disconnected as a result of institutional failure (Hardoy
et al., 2013). Slum areas of Asian countries, including
Pakistan, Bangladesh, Tajikistan, Uzbekistan, and
Kyrgyzstan, are the most impoverished in terms of basic
municipal services delivery (Mahajan, 2017).

While studies have been carried out to evaluate the level
of citizen satisfaction with municipal services, no
evaluation of the results of these studies has been done.
For a number of reasons, including knowledge
synthesis, identifying research gaps, best practices and
lessons learned, methodological advancements,
comparative analysis, enhancing public engagement,
and ultimately improving citizens' quality of life through
more responsive and effective public services, a review
of research studies on assessing citizen satisfaction with
municipal services is required. To investigate citizen
satisfaction with municipal services globally, this
review was conducted. Although research has been
conducted on assessing citizen satisfaction with
municipal services, the scope of these studies conducted
in urban areas in both developed and developing
countries is localized. An assessment of the factors that
affect citizen satisfaction with municipal services
necessitates a comprehensive review of the findings of
published studies. Thus, this review is an attempt to
explore citizen satisfaction with municipal services
globally. The findings would be useful for improving
the service quality of municipal organizations.

2. METHODOLOGY

This section discusses the techniques used to access
articles related to citizen satisfaction with municipal
services. A systematic literature review and meta-
analysis is conducted to consolidate the insights
gleaned from prior research, offering a comprehensive
perspective on the topic of citizen satisfaction with
municipal services.

2.1. Design

This study used a meta-analysis, often known as an
"analysis of analyses,” to combine quantitative and
qualitative findings from various research studies into
asingle, integrated, and qualitative literature review. A
meta-analysis is defined as "the statistical examination
of a large collection of individual study analysis data
with the objective of integrating the findings." For
systematic reviews and meta-analyses, we used the
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Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) criteria.

2.2. Inclusion and exclusion criteria

The researcher included all cross-sectional studies that
matched the following criteria: The initial requirement
for inclusion was a time frame, and a timeframe from
2000 through 2023 was chosen. The second inclusion
criterion was document formats, and journals (research
publications) containing empirical data were chosen as
primary sources. Articles published in the fields of
social science, organizational psychology, business,
and management were chosen as the third inclusion to
maximize the potential of obtaining relevant articles.
Authors reviewed the titles and abstracts of all articles
provided by the search strategy in order to choose
acceptable studies. The complete text of potentially
relevant, non-duplicated publications was then
independently examined.

2.3. Search strategy

The researcher employed various data sources in their
article search. The process was initiated by conducting
a search on the Web of Science, focusing on literature

Potentially eligible studies
identified=257

within public administration journals. Specifically,
they used the search terms “municipal services” and
“citizen satisfaction” in the Web of Science’s “subject”
search engine. This initial search yielded a total of 257
studies related to municipal services and citizen
happiness. After a comprehensive examination of these
studies, the researcher identified 60 articles that had
directly addressed municipal services. Subsequently, a
secondary search was carried out using Google
Scholar, focusing on the keywords “citizens” and
“satisfaction” within public sources. This secondary
search yielded 60 relevant items, although it did not
reveal any new research findings (Figure 1).

2.4. Data sources

After confirming the eligibility of the remaining
articles, they were subjected to careful inspection,
scrutiny and analysis. The data for the current study
was collected by examining the titles, abstracts, and
full texts of these articles to uncover significant issues
and sub-themes. This information was obtained by
thoroughly analyzing the titles, abstracts, and full texts
of the articles in order to identify important concerns
and subtopics.

4

Atrticles identified for
screening=197

Articles excluded for
duplication/irrelevancy =60

Acrticles selected for systematic
review=60

Articles excluded after full text
screening=137

Fig 1. Search and selection procedure for doing a systematic literature review

2.5. Data analysis methods

The selected research articles were inspected,
scrutinized, and analyzed. The current study's data was
acquired by analyzing article titles, abstracts, and full
texts to identify significant themes and sub-themes.
The data was acquired by analyzing articles’ titles,
abstracts, and full text to identify significant themes
and sub-themes. The descriptive method was
employed for data analysis, data compilation and data
visualization.

3. RESULTS
3.1. Description of peer-reviewed articles

Though 257 articles were identified at the initial stage
but at last a total of sixty publications were included in
the study's final analysis. Thirty-six (36) different
journals published these articles. The effective impact
factor of the Sustainable Cities and Society journal and
the Journal of Automation in Construction was 11. The
Production Planning and Control Journal, with an
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impact factor of 7.8, was next to it. Six studies used in  papers; these were followed by five articles in The
this paper were published in Public Administration Journal of Politics and four in Procedia-Social and
Review, the journal with the largest distribution of  Behavioral Sciences (Table 1).

Table 1. Description of peer-reviewed articles

S#  Names of Journals Number of Articles Impact Factor
1. Automation in Construction 1 11.45
2. Sustainable Cities and Society 2 11.17
3. Production Planning and Control 1 8.30
4. Government Information Quarterly 2 7.80
5. Business Horizons 1 7.40
6. Value in Health 1 6.92
7. Journal of Urban Management 2 6.10
8. Climate Policy 1 6.06
9. International Marketing Review 2 5.95
10. Public Management Review 2 5.90
11. Environmental Development 2 5.40
12. World Development 1 5.28
13. Public Administration Review 6 4.06
14. Sustainability 3 3.89
15. The Journal of Politics 5 3.44
16. Governance 1 3.22
17. Research Space 1 3.11
18. Frontiers in Environmental Science 1 3.10
19. International Review of Management and Marketing 1 3.06
20. International Journal of Public Sector Management 3 2.86
21, The information Society Reader 1 2.52
22. Urban Affairs Quarterly 1 2.50
23. Global Journal of Sociology: Current Issues 1 2.48
24. Global journals of Research and Review 1 242
25. Voluntus: International Journal of Voluntary and Nonprofit Organizations 1 2.40
26. Administration & Society 1 2.30
27. Journal of Sport and Social Issues 1 2.30
28. Journal of Services Research 1 2.15
29. Health Economics Review 1 212
30. International Journal of Geosciences 1 1.78
31. Public Performance & Management Review 2 1.51
32. International journal of Social Economics 2 1.10
33. International Journal of Public Sector Performance Management 1 0.58
34. Journal of Public and Nonprofit Affairs 1 0.43
35. Journal of Public Administration and Governance 1 0.30
36. Procedia- Social and behavioral sciences 4 0.00

Total 60 -

Source: (Authors’ analysis, 2023)
3.2. Regional disrbution of the research across the globe. The USA is the leading country with
studies the highest (10) number of articles added to this review

after South Africa (08), followed by Pakistan (05) and

A total of 60 articles are part of this analysis. These |nqia (04). This was not a systematic selection (Figure
studies have been published at different locations 2).
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Regional Distribution of Research Studies

111194,
1
1

e

2
1
2

1

= Argentina Bangladesh
= Ecuador = Ethiopia
= Greece = Hong Kong

Israel Kyrgzystan
= Mauritius Nepal
= Portugal Saudi Arabia

Sri Lanka Tanzania

United States of America

4
||=l'

1

Canada Colombia
= European Countries = Germany
= India * |ran

Lithuania Malaysia
= Ontario = Pakistan
= South Africa = Spain

Thailand Turkey

\1‘31/111

Fig 1. Regional distribution of articles

3.2. Multiple municipal services arround the
world

Simply, services are the “deeds, processes, and
performances” (Zeithaml, 2013) and municipal
services may be defined as services provided to
residents of a city by metropolitan corporations or
municipalities. There are different types of services
provided to citizens depending on the function of the
authorities, such as urban services, public services,
basic municipal services, and local services. Every
country differs in its urban function and defines
municipal services according to its local government
act. According to Section 73 of the "System’s Act," in
South Africa, ‘basic municipal services are those
services that are important for local residents and

improve quality of life. If these citizens do not avail
themselves of these services, their lives are at risk
(Bekink, 2006).

Likewise, this study revealed that every country acts
differently at the national and local levels in terms of
its service provision. Nepal and Argentina include
environment management as a municipal service,
unlike India and South Africa, where police service
falls under the responsibilities of urban authorities. The
provision of fresh water to citizens was the next service
found in many countries, such as Kyrgyzstan, Pakistan,
and India. The common municipal services in many
countries were street and road cleanliness, garbage
collection, public safety, sanitation, vital statistics,
street lights and public toilets (Table 2).

Table 2. Review of types of municipal services provided by local governments

Country Municipal Services Reference
Environment management, solid waste and services, public works:
Nepal roads and mfr_astrug:ture,_ building c_ie5|g|_1 and a_pprO\_/aI, certlf_lt_:atlon a_nd (Adhikari, 2011)
recommendation, fire brigade service, vital registration, tax filing, social
security, and allowance distribution.
(Masiya et al., 2019)
Water, electricity, refuse removal, housing, sanitation, road (Akinboade et al., 2012)
South Africa maintenance, water, electricity, solid wastes, health, market places, land K '

use and cleaning, piped water, police, buildings, and market stalls.

(Nkomo, 2017).
(Statistics South Africa, 2016)
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Country Municipal Services Reference
Drainage systems and public toilets, refuse collection, sewerage
Malaysia disposal, drainage, cleansing, and sanitation of public places should be (Bello et al., 2018)
available.
Public space maintenance, animal control, security policy night, noise,
Argentina  traffic control, environmental care and conservation, hospital (Nigro & Cisaro, 2014)
management, and housing management.
Traffic-transportation, immigrants, unemployment, road pavement
maintenance and repair, carpark, air pollution, education, garbage and
cleaning services, rarity in social and cultural activities, park and
gardeqs, secur.lty, mfrqstructure-sewage, Iack_ of social facilities, na';ural (Deniz Akgul, 2012; Orselli
Turkey gas noise Zoning-housing, urban transformation, lack of health services, etal., 2017)
electricity problems, water problems, sewer system services, cleaning N '
services, and forest pest control. city planning, nationalization, road
building, and maintenance of urban transformation (renewal of the old
urban fabric) green fields and parks.
Adequate location and cleanliness of bins, recycling, lighting,
Greece maintenance network, electricity works, roads, municipal buildings, and (Makaratzi et al., 2016)
time implementation of municipal projects.
Portugal Street cleaning, waste collection, and recycling. (Arfeen et al., 2018).
Sri Lanka Household wastes, and garbage. (Knutsson et al., 2021)
Saudi Arabia  Environment, markets, parks and gardens, and land services. (Almarshad, 2015)
Public toilets, health services, parking, waste disposal, drainage
Bangladesh  systems, road maintenance, street lights, market management, traffic (Afroj et al., 2021b)
control, paste control, and disaster management.
Public health park and green space Lighting and security avoid crossing
barrl_ers,parklng_spa_ces, bus access, pedestrian bridges, lining u_rpan (Goharipour et al., 2011b;
Iran furniture beautification, construction of streets and squares, supervising
. ) : N Jomehpour & Behzad, 2020)
construction space for leisure and sport, stop begging libraries,
academy, etc.
(Morgan & Pelissero, 1979)
Roads, fire, parks, police, parks and recreation, refuse collection, (Collins et al., 2019)
USA library, education, schools, subways, buses, cleanest, protection, (DeHoog etal., 1990).
garbage collection, street lighting, sanitary, planning and zoning, and  (Hero & Durand, 1985)
storm sewers, street, physical planning, and utility satisfaction (Kelly & Swindell, 2002)
(Ryzin, 2004; Ryzin, 2006).
Lithuania Health lighting, roads, and social services. (Vilke & Vilkas, 2018)
Europe Streets,_bundlngs, public space and green space, sports and cultural (Spyratos & Stathakis, 2018)
categories, health, and education.
_ _ (Altaf & Deshazo, 1996)
_ Education, health, water, s_olld waste management, water supply, (Arif et al., 2010b)
Pakistan sewerage, and drainage. primary schools, trash disposals, garbage
collection. (Nawaz & Batool, 2020)
(Rahim & Shirazi, 2018).
Mauritius qute collection, construction and maintenance of buildings, cleaning (Naraidoo & Sobhee, 2021).
maintenance, and lighting.
Ontario F_eoad§, snow plowm_g, parks, planning zones, garbage collection, (Kushner & Siegel, 2005)
libraries, police, and fire
Kyrgyzstan  Sanitation, drinking water, infrastructure services, and social services (Novikova, 2014)

Source: (Authors’ Review 2023)
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.

Urban Services
Administrative affairs of transport and traffic
Monitoring the health and cleanliness of the urban
environment
Urban crisis management (Firefighting)
Preventing the crossing barrier
Creating o green spaces and parks

.

Technical and Construction Services
Urban developing Planning
Transportation plan and improving urban traffic
Forecasts and measures to protection from natural
disaster
Beauty and improve the urban environment-urban
furniture plan
Lead and disposal of the surface water plan

Social and Cultural Services
Creating spaces for sport and recreation
Establishment of cultural institutions
Holding ceremonies and celebration
Handling complaints of citizens
Citizen participation in making decisions

Fig 2. Municipal Services
Source: (Lakovic, 2021)

3.3. Citizens'
services

satisfaction with municipal

The view of citizens towards services is a method of
assessing the quality of service delivery. It is also a
greater opportunity to improve performance with the
support of citizens' valuable comments if any gaps are
discovered (Ammons, 2014). Municipalities are the
primary governmental units in any given geographical
area responsible for providing these services. Despite
the fact that there are many people who have little or
no access to services, or who have access to services
that are of poor quality (Pedersen et al., 2012). For this,
they have been heavily criticized and residents'
complaints about poor service delivery have been
reported in different forums, such as the media and
organizations (Giulianotti et al., 2015). As aresult, it is
difficult for local government bodies to offer these
services in an efficient and comprehensive manner;
most countries provide these services through
municipalities (Ladner, 2017).

Citizens' perceptions and opinions are an appropriate
source for assessing the quality of municipal services.
The lack of citizen awareness of local government
administration is a key impediment to the growth of
local government regions and their residents (Dale et
al., 2020). Citizens' responsiveness to local authorities'
service delivery is governed by the level of citizen
satisfaction the public sector was given attention to,

particularly in local authorities), local authorities'
occupants' needs and wants are unsatisfactorily catered
to (Reddick et al., 2017). As a result, citizens in many
developing countries are disgruntled and participate in
protests. Because it allows households or service
seekers who have received poor services to speak out
against municipal service providers (Ong, 2013). If
there is good feedback, local governments are
providing excellent and satisfactory services.
Furthermore, there is a need to involve residents in
these matters, as their awareness can improve the level
of service; this can be easily accomplished by
municipal authorities, as they are the closest to citizens
on behalf of local government (Dawes et al., 2009).

The review revealed that the satisfaction levels of
citizens in the studied places differ from country to
country and even within countries. For example, two
studies conducted on the same objectives in Turkey,
India, and Pakistan showed contradictory results.
Likewise, in some countries, citizens showed a positive
response, while many were dissatisfied in other
countries. There was also a gap between rural and
urban citizen’s satisfaction levels. However, the net
result explored that municipalities provided
satisfactory performance, but there is still room for
improvement. This review of studies also explored that
citizen satisfaction is interlinked with the socio-
demographic profile of respondents, quality of life and
municipalities’ performance (Table 3).
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Table 3. Review of the finding on citizens' satisfaction with municipal services

Fidnings on Citizens Satisfaction

Region

References

The findings showed that with the establishment of the Aizawl
Municipal Council (AMC), citizens are more satisfied in all categories
than pre-AMC citizens. The majority of them are unaware of municipal
activities.

India

(Lalchhuanawma, 2018)

The study identifies citizens’ dissatisfaction with the solid waste
services of the municipality and thus suggests developing and
validating the mobile-based system in order to improve customer
happiness and revenue collection.

Tanzania

(Manyonyi, 2022)

This study reports low satisfaction and service quality in the tribal area
of north-western Pakistan.

Pakistan

(Cyan et al., 2017).

The level of satisfaction with municipal services differs across cities in
Turkey. Improved municipal services such as garbage and
environmental waste collection, air pollution quality, and public safety,
in particular, were found to have an impact on people's happiness.

Turkey

(Citak & Cakir, 2022)

Residents of Panskura Municipality were dissatisfied with four urban
services, such as sanitation, transportation, health, and economy;
however, they were satisfied with water service.

India

(Das et al., 2022)

Respondents were highly dissatisfied with road maintenance. They
were happy with public service delivery in the areas of water,
electricity, and solid waste and with the municipality's efforts to reduce
crime.

South
Africa

(Akinboade et al., 2012)

Municipalities’ performance is poor, and citizens were unhappy with
the poor quality of municipal services. There is a need for integrated
development planning for municipalities.

South
Africa

(Adonis & Van der
Walt, 2017)

In Pakistan, a substantial portion of the public shows dissatisfaction
with the services delivered by local governments. Solid waste
management, in addition to drainage, required improvement.

Pakistan

(Arif et al., 2010a).

Municipalities in Malaysia have insufficient resources to provide basic
municipal services to either the general population or those living in
slum settlements.

Malaysia

(Sakawi, 2011)

10

Majority of the municipalities were found to be efficient in street
lighting service in Spain.

Spain

(Lorenzo & Séanchez,
2007)

11

In South Africa, citizen showed dissatisfaction with the delivery of
basic municipal services such as running water, electricity and toilets,
especially in areas of informal settlements, to lack of provision of
houses. Thus, use of 10T in municipal services can meet citizen needs
and expectations.

South
Africa

(Dlodlo et al., 2012)

12

The use of Al in municipal service delivery can help improve the urban
service delivery system and satisfy urban citizens in Malayisa.

Malaysia

(Samsurijan et al., 2022)

13

In Turkey, residents were found dissatisfied with Kirsehir municipality's
services. The varied satisfaction levels were affected by the demographic
profile of residents, such as gender, education, and economic status, but
not by age.

Turkey

(Deniz Akgul, 2012)

14

Citizens living in cities in Lithuania give high importance to the
municipality's services. As people get older, their expectations rise.
Citizens in cities were found to be less satisfied with municipal services.

Lithuania

(Vilke & Vilkas, 2018)

15

This study found citizens' satisfaction with urban traffic services was
moderate. The variations in satisfaction with urban traffic services
between the different locations of Arak residents are affected by age,
gender, education, and occupational positions.

Iran

(Saghaei et al., 2021)

16

In South Africa, service quality is a significant predictor of customer
satisfaction with municipal services. Customers evaluate the service
fairness offered by municipal employees; thus, municipal management
should encourage consumer involvement and participation.

South
Africa

(Masitenyane &
Mokoena, 2023)
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# Fidnings on Citizens Satisfaction Region References

17  Fidnings showed that the majority of the residents were willing to pay
the local government in Hong Kong for the conservation of a heritage Hong Kong  (Yung & Chan, 2015)
site. This showed the trust of the public in government efforts.

18  The study showed that improvements are required in municipal
services such as citizen security, public lighting, air quality, and sports Ecuador (Rico et al., 2022)
services in Guayaquil, Ecuador.

19  The citizens were not satisfied with solid waste management. A (Altaf & Deshazo
majority (84%) of citizens stated that the collection of solid waste is the Pakistan ’

A - 1996).
responsibility of the government, and people should not pay for it.

20  The citizens of Bangladesh are moderately satisfied with urban services.

Thus, to enhance citizens’ satisfaction, there is still room for reliable and ~ Bangladesh  (Afroj et al., 2021a)
functional services.

21  The citizens are highly satisfied with the municipal services such as vital
registration, tax filing, social security distribution, certification and
recommendation, fire brigade, and building design approval. Whereas, Nepal (Adhikari, 2011)
highly dissatisfied solid waste management, sanitation, and public
works.

22 Citizens were found to be very satisfied and happy. Age was a major
factor that affects satisfaction in Turkey. Older people reported higher .
levels of satisfaction than younger people. The higher the education, the Turkey (Orselli etal., 2017)
lower the satisfaction.

23 The findings showed that satisfaction with municipal services affects India (Deichmann &  Lall,
households status, needs, and service quality. 2003)

24 The findings showed moderate satisfaction of citizens’ with municipal
services; the northern part of Tehran was more highly satisfied than the Iran (Goharipour et al,,
southern part. Moreover, cultural factors and beliefs affect citizens’ 2011a)
satisfaction with their living environment.

25  The findings revealed that citizens were satisfied with municipal
services in southern Thailand. Service quality was the major predictor Thailand (Mokhlis et al., 2011)
of citizen satisfaction.

26 Locgl mhabltfants have positive effects on improvements made in Pakistan (Nawaz & Batool, 2020)
services provided to them.

27  This study showed that quality of life has a direct impact on citizen
satisfaction with municipal services. The cordial relationship between Israel (Gendel-Guterman &
citizens and the municipality has a positive effect on citizen satisfaction Billig, 2021)
in Israel.

28  This study concludes that citizens were satisfied with municipal service (Bello, David, et al
delivery in Malaysia. Their satisfaction is triggered by the residents’ Malaysia 2017) ' ' v
municipal awareness.

29  People living in urban areas are satisfied compared to rural areas.

Likewise, satisfaction is not the same in all provinces of Pakistan. For Pakistan (ur Rahim & Shirazi,
instance, the higher the social status, the higher the satisfaction. This 2018).
study suggests further reforms in institutions.

31 The_flndlngs _revealed that citizens were dl_s§at|sf|ed Wl_th the municipal South (Khale, 2015).
services provided by Emfuleni Local Municipality, which thus needs to Africa (Moletsane, 2012)
improve service quality. ’ '

32  The study reported that citizens were satisfied with the local
government services in New York City. Their satisfaction was (Ryzin, 2004; Ryzin
influenced by the perceived quality of services. Another study in the USA yzin, » Ryzin,

. - . . o 2006)
same city concluded that confirmation has a large influence on citizen
satisfaction as compared to expectation variables.

33  This study revealed high citizen satisfaction with regard to utilities,

security, public space, and government performance. Similarly, there is Colombia  (Martinez et al., 2015).

low satisfaction with civic norms and government performance among
the poor in Cali, Columbia.
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# Fidnings on Citizens Satisfaction Region References

34 The citizens reported mixed opinions—satisfied and dissatisfied—about (Kushner &  Siegel
the quality of services provided by municipalities before and after the Canada 2005) gel,
reforms uniting regions in Canada. '

35  This study reported that 84.4% of citizens were satisfied with the urban
solid waste collection service in Burgos, Spain. Their satisfaction can be Spain (Puche-Regaliza et al.,
improved further by increasing the frequency of walkway and pavement P 2021).
cleaning and the frequency of waste collection.

36  The findings showed that poor waste management services were offered
by Kinondoni Municipality, Tnazania. The amount of generated waste is Tanzania  (Mnyanyi, 2014).

higher than the collected waste.

3.4. Thematic analysis of municipal services

Table 8 presents a thematic distribution of municipal
services based on a number of studies. The data reveals
33 distinct thematic areas of municipal services,
ranging from solid waste management to
snowplowing, and includes the number of studies
dedicated to each theme along with their percentage
contribution to the total of 217 studies. The highly

management (12.9%), public safety (11.1%), cleaning
and sanitation (7.4%), and management of forests,
green fields, and parks (7.4%). Research studies have
also covered municipal areas such as the maintenance
of roads and infrastructure (6.9%), the management of
libraries, and primary schools (6.9%). In contrast to
these, less attention has been given to the thematic
areas of municipal services such as disaster
management and snowplowing (Table 8).

researched thematic areas include solid waste
Table 4. Thematic analysis of Municipal Services (multiples options)

St Thematic distribution of municipal services Nul\rlnber of St‘l),l/;jles
1. Solid waste collection, disposal, recycling and management 28 12.9
2. Public safety: fire brigade, police, security policy, night control 24 11.1
3. Cleaning and sanitation, drainage system, sewerage disposal 16 7.4
4. Forestation, green fields and parks 16 7.4
5. Roads and infrastructures, road pavement maintenance and repair 15 6.9
6. Education: library primary schools 15 6.9
7. Public health services and hospital management 14 6.5
8. Street lights 11 5.1
9. Water supply and drinking water, water problem 10 4.6
10. Cleaning services, street cleaning and cleanliness bins 10 4.6
11. Urban transformation and city planning 9 4.1
12. Market places and management 6 2.8
13. Electricity supply 5 2.3
14. Environmental care, management, and conservation, and air pollution 4 1.8
15. Building design & approval, municipal building 3 14
16. Traffic control, transportation 3 14
17. Paste control 3 14
18. Space for leisure & sport 3 14
19. Provision of housing 2 0.9
20. Public toilets management 2 0.9
21. Parking space, bus access, car parking 2 0.9
22. Preventing begging 2 0.9
23. Public space maintenance, land services 2 0.9
24. Certification and recommendations 1 0.5
25. Vital registration, tax filing 1 0.5
26. Social security and allowance distribution 1 0.5
217. Animal control 1 0.5
28. Immigrants 1 0.5
29. Natural gas noise zoning-housing 1 0.5
30. Disaster management 1 0.5
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Number of Studies

St Thematic distribution of municipal services N %
31. Security avoid crossing barrier, pedestrian bridge 1 0.5
32. Social services 1 0.5
33. Snow-plowing 1 0.5

Total 217 100.0

Source: Authors’ analysis

4. DISCUSSION

The principal contribution of this research is reviewing
the municipal services offered by local governments in
both developing and developed countries. This study
found that a set of municipal services is not uniform
everywhere; service delivery depends on the function
of that municipality. The municipal services offered by
the local government vary depending on urban
policies, the varying scope of urban services, and
tradition and history (Citak & Cakir, 2022).

Although there were some uniform services, including
solid waste collection, street lights, and public safety
(Adhikari, 2011). Additionally, there were certain
services that were not common in each country under
the review conducted, for instance, water provision and
police service. These services were noticed in the
regions of India, South Africa, etc. (Masiya et al.,
2019). The results of this study also showed that
municipalities perform their duties accurately. Citizens
were found satisfied with municipal services in regions
like the United States of America, India, Turkey,
Ethiopia, Spain, Malaysia, Thailand, Pakistan, and
South Africa. While average citizen satisfaction was
reported in Iran and Nepal.

This study also identified the cities of the studied
countries where citizens were not happy with
municipal performance, despite the fact that the same
countries were included in the list of satisfied ones, for
example, South Africa, Pakistan, and Turkey. There
are many agents that hinder the good performance of
these municipalities. In many countries around the
world, municipalities encounter problems and
challenges. The biggest issue for these countries in
managing and providing all of these municipal
services, such as solid waste management capacity, is
increasing with population growth (Douti et al., 2017).
As a result, municipal governments are unable to
provide high-quality services. They are unable to meet
the needs of citizens. Population growth is one of the
most serious issues (Maphumulo & Bhengu, 2019).
According to these circumstances, the local
government is unable to deliver these fundamental
services to citizens and is unable to broaden its range
of authority. As a result, citizens in many developing
countries are disgruntled and participate in protests
(Akinboade et al., 2013). Because it allows households
or service seekers who have received poor services to

speak out against municipal
(Dalinjong & Laar, 2012).

The research also sought to identify the most critical
service quality aspects that influence citizen
satisfaction with local council services (Figurel). The
findings complement prior research findings that
demonstrate that service quality has a significant
impact on customer satisfaction (Li & Shang, 2020).
Along with service quality, the satisfaction of
respondents also depends on their economic status,
age, duration, and length of stay in that particular area.

service providers

Citizens' perceptions and comments are an appropriate
source for gauging the quality of municipal services. A
notable example comes from Bangalore, where
authorities used citizen perception to evaluate these
services and use it as a source to enhance them (Simon
etal., 2016). The level of satisfaction and perception of
citizens reflect on municipal service providers. If there
is good feedback, local governments are providing
excellent and satisfactory services (Akinboade et al.,
2012). Furthermore, there is a need to involve residents
in these matters; their awareness may also improve the
level of services. This can be easily accomplished by
municipal authorities, as they are the closest to citizens
on behalf of the local government (Bonson et al., 2017)
(Table 2). Citizens' complaints about inadequate
service delivery have been harshly condemned and
reported in many forums, such as the media and
organizations (Sheikh et al., 2015). As a result, it is
difficult for local government bodies to offer these
services in an efficient and comprehensive manner;
most countries provide these services through
municipalities (Ladner, 2017).

Local and municipal governments seek to be efficient
in terms of service provision and delivery; therefore,
assessing public satisfaction is crucial. So they can
better meet the requirements of the community and
boost their satisfaction (Beeri et al., 2019).
Mismanagement of local government and municipal
authority is condemned in developing countries.
Researchers should address this predicament by
performing studies on citizen satisfaction measurement
(Mehr et al., 2017). The local government in South
Africa is closely involved with service delivery in
various parts of the country. South Africa, like other
countries, faces difficulties in providing essential
services successfully, which is why municipal
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performance has been criticized in this region for many
years (Hove et al., 2013).

5. CONCLUSION

The findings of this review study concluded that citizen
satisfaction with municipal services varied across the
cities in developing and developed countries, ranging
from dissatisfaction to highly satisfied. Their
satisfaction can be increased through an improved
service delivery, including facility maintenance. The
review found that residents' expectations were linked
to their municipality's performance and reaction and
were influenced by sociodemographic variables such
as age and the quality of services provided to them.
There is more than one aspect influencing public
satisfaction and anticipation. These could be numerous
and multidimensional, such as the socio-demographic
characteristics of respondents and service quality.
Finding such agents undoubtedly paves the way for
improved institutional performance, as well as the
satisfaction of citizens and the reputation of
authorities. Despite the fact that this expectation is not
entirely  satisfied, they must enhance their
performance, particularly in developing countries such
as India, Pakistan, and Bangladesh, where inhabitants
were found to be dissatisfied.

5.1. Suggestions and policy implications by
reviewed studies

The analysis of the findings of the reviewed studies
revealed several policy implications and suggestions
for improving the quality of municipal services. These
suggestions and policy implications for strengthening
municipal services are of vital importance for
policymakers, urban development departments, urban
residents, business associations, tourists, and
international development organizations for improving
the quality of life, urban economies, social and
environmental sustainability, and creating sustainable
cities and communities in light of the Sustainable
Development Goals (SDGs). The significant
suggestions and policy implications are given below:

= For increasing citizen satisfaction and complaint
redressal, establishment of a complaint office is
suggested where complaints could be recorded and
responded (Bello, Martin, et al., 2017).

= The results of this study suggest that urban
authorities should improve the service quality for
meeting citizen expectations (Van Ryzin et al,,
2004).

= Considering the rural-urban contexts, the
municipalities should take into account the socio-
demographic characteristics of citizens while

designing the provision of services system (Bucaite
Vilke & Vilkas, 2018).

It is suggested that service quality evaluations
should be done annually to identify citizen
expectations and to improve the performance of
service providers (Mokhlis et al., 2011).

The service delivery system and service provision
should be improved in the study area (Akinboade et
al., 2012).

To ensure citizen satisfaction, authorities should
prefer sustainable city planning with citizen
participation (Bhuiyan & Islam, 2023).

The result of published studies be compared by
service providers with their performance so that
policy decisions can be made in an informed
manner (Swindell & Kelly, 2005).

This study suggests municipalities to ensure a
balance between citizens’ expectations and their
performance. Training to municipal workers for
improving the service quality is suggested (Atieh,
2021).

The urban authorities should provide cultural
facilities to citizens and focus on a balanced
delivery of services to urban or rural areas. This
study also suggested utilizing research findings for
improving services (Mohammadi & Sedeqi, 2023).
An online complaint redressal system should be
introduced for gaining public trust (Arfeen et al.,
2018).

There is a need for taking communication initiatives
which can take into account the citizens’
perspectives and feedback on services quality
(Knutsson et al., 2021).

For meeting citizen expectations, municipalities
should improve their service delivery system and
service quality (Deniz Akgul, 2012).

Awareness programs need to be initiated for
coordination between municipalities and their
citizens (Bello et al., 2018).

There should be a strong coordination between
citizens and local councilors for solving problems
regarding municipal services (Nkomo, 2017).
Local government should focus on public safety
and improving urban public places (Martinez et al.,
2015).

Considering citizens and customers, the urban
managers develop competencies and utilize skills
that can satisfy citizens about service quality
(Collins et al., 2019).

Improve the capacity of local government to meet
the citizens’ demands and needs and they should
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thoroughly review their services to improve
performance (Rahim & Shirazi, 2018).

= For improving service quality, establishing
accountability mechanism for urban service
providers is essential for improving their
performance (Brinkerhoff et al., 2018).
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Objectives: The goal of the current study is to analyze the urban poor’s food
insecurity and coping mechanisms.

Methodology: As a result, both primary and secondary data are used to support the
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further details. The data collecting method has been stratified random sampling. A
sophisticated statistical method was used to determine the sampling size for the current
investigation (i.e., the Yamane formula, 1967). Furthermore, 396 houses have been
chosen based on the sampling size calculation in order to conduct in-person interviews
to gather responses. Simple descriptive statistics, such as frequency, percentage, and
mean, as well as the coping strategy index (CSI) and FGT food insecurity index have
all been employed in the study of the data.

Results: As a result, households experience food insecurity 77.35% of the time, with
a depth and severity of food insecurity of 21.45% and 9.42%, respectively.
Additionally, food-insecure households consume an average of 1222.93 kcal per day,
with a maximum and minimum intake of 1948.15 kcal and 497.70 kcal, respectively.
Conclusion: Furthermore, the findings show that the top five coping strategies used
by the households to combat food insecurity and food shortages were reliance on less
preferred or less expensive foods, reduction in meal frequency and size per day, food
purchases made on credit, and food obtained from family and friends.
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1. INTRODUCTION

but effective state policy-making must also consider
individual and household food security (Maxwell,

Food security is a state in which all people always have
physical, social, and economic access to safe,
sufficient, and nutritious food for living an active and
healthy life (World Food Summit, 1996), and/or the
option to purchase foods that are socially acceptable is
guaranteed (Shakeel, 2021). Globally, agriculture
production and food trade play a significant role in the
FS idea. Global food production and commerce are
major focuses of food policy at the international level,

1996; 2008). Additionally, food risk, food
sustainability, and food vulnerability are all included
in the idea of food security (Farison et al. 2011). Food
security, in the perspective of Serageldin and Persley
(2000), is a complicated issue that encompasses not
only production but also access, output but also
process, technology but also policy, not just national
but also household, rural but also urban, and not just
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the amount but also content. Additionally, there are
other indicators of FS, such as sociodemographic and
economic data, nutritional information, dietary
diversity, and food intake (Hoddinott & Yohannes,
2002; Swindale & Bilinsky, 2006; Shakeel & Shazli,
2020; Bhuyan et al. 2020). Additionally, a key
indicator for capturing the dimensions of food
insecurity is the household coping mechanisms for the
problem (Shariff & Khor, 2008; Deaton & Dreze,
2009; Smith, 2015; Shakeel & Shazli, 2020).

The primary goal of the UNMDGs is to reduce food
insecurity in order to ensure FS among households
(UNDP, 2000). Despite a huge increase in agricultural
production from 2004-2006 to 2017-19, India is
ranked second in the world in terms of the number of
people who are malnourished and undernourished
(FAO et al. 2020). According to estimates, the
percentage of households in India that experienced
moderate or severe food insecurity was estimated to be
around 28% in 2014-16 while rising to almost 32% in
2017-19. Families experiencing food insecurity have
become more prevalent, rising from 426.5 million in
2014-16 to 488.6 million in 2017-19. Nearly 22% of

Indian households are estimated to be struggling with
food insecurity (FAO et al. 2020). Since food
insecurity and hunger are largely a "managed process"
in developing and underdeveloped countries, where
"people are not passive victims of sudden events but
are active participants in responding to the risks they
face in their lives," food insecurity is a concern and a
significant issue, particularly for these countries
(Hashmi and Shakeel, 2012; Shakeel 2018a) (Radimer
et al. 1992). Food, both in terms of quantity and

quality, is crucial for preserving and fostering
sociopolitical stability as well as guaranteeing
interpersonal peace. However, due to the high

unemployment rate, subpar housing conditions, and
provision of subpar services, including education,
health, and security, governments are unable to provide
basic services to the urban poor or those who live in
informal settlements such as slum dwellers, houseless,
etc. (Fotso et al., 2008; Datt, et al., 2016; Sani &
Kemaw, 2017; Maitra, 2017; Shakeel and Hashmi,
2019; Hashmi and Shakeel, 2012). On the other hand,
as shown in Figure 1, there may be a number of reasons
why households have poor nutritional status and low
food consumption.

Food Availability
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Fig 1. Flow chart of the conceptual framework of possible causes of low food consumption and poor nutrition
among the Urban Poor Source: (FAO, 2020)

1.1. A study of the literature

Food Insecurity (FI) is a term that, in general, comes
from the underdeveloped countries. About three-
fourths of the population came from rural parts of
developing nations, with two-thirds coming from
Bangladesh, China, Ethiopia, India, Indonesia,
Pakistan, and other places (Sani & Kemaw, 2017).
Therefore, households use a variety of coping

mechanisms to reduce the risk and impact of HFI.
Numerous studies have been conducted to date at the
international level to understand the knowledge of
families affected by FI (Webb et al. 2006; Idrisa et al.,
2008; Pérez-Escamilla et al., 2012; Hadley & Crooks,
2012; Frongillo & Nanama, 2012; Kirkland et al.,
2016; Mardiharini et al., 2005; Shimelis & Bogale,
2007; Gundersen, 2008; Motbainor et al. (2016). The
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literature on coping mechanisms used by low-income
families in India, particularly those living in informal
settlements like urban slums, homeless persons, etc., is
quite scarce. Gopichanadran et al. (2010),
Mukhopadhyay et al. (2010), Mukhopadhyay &
Biswas (2011), UHRC (2012), FAO (2015), FAO et al.
(2012), Gupta et al. (2013), 2014, Wright & Gupta
(2015), Maitra (2017), Coleman-Jensen et al. (2014),
Coleman-Jensen (2014), and Coleman-Jensen People
in rural India modify their food consumption habits,
dietary diversity, income-generating  activities,
seasonal migration, and asset sales, according to
several research (Bushamuka et al., 2005; Mishra,
2007; Banik, 2009; Thorne-Lyman et al., 2010;
Keatinge et al., 2011; Khush et al., 2012; Shakeel &
Shazli, 2020).

Food coping strategies (FCS) have an easy-to-
understand definition. It refers to households that are
food insecure, do not have enough food for a
livelihood, or are unable to meet their food needs.
These households are waiting for circumstances to
change in order for them to change their situation,
engage in activities to obtain food, change their eating
habits, and engage in activities to obtain food
(Maxwell, 1996; Eisinger, 1996; Bickel et al., 2000;
Heijmens, 2001; Radimer, 2002; Kruger et al., 2008).
Severe Fl is caused by all of these social, cultural,
economic, and environmental issues, which forces
households to employ various problem-solving
techniques (Maxwell & Cladwell, 2008). During times
of food scarcity or instability, households may resort to
repeated diets, selling household possessions,
consuming less-preferred or less-expensive items,
reducing meal size and frequency per day, and other
tactics (Gundersen, 2008; Gundersen and Ziliak 2014;
Gupta et al. 2015). On the other side, the main non-
food-based options used by households for alleviating
food scarcity include postponing special holidays,
selling items like agricultural equipment and milking
cows, migrating, begging, etc., (Quaye, 2008;
Amendah et al., 2014; Berlie, 2015; Shakeel & Shazli,
2020). The three distinct categories of household
coping behavior identified by Cutler (1986) are as
follows. The first adaptive strategy is the sale of
livestock. Others include labor migration, self-
employment, and credit utilization. Household asset
sales are the second factor, followed by the movement
of people (Browning & Lusardi, 1996; Snel & Staring,
2001; Dercon, 2002; Edward et al., 2006; Hillbruner &
Egan, 2008; Lekprichakul, 2009; Kyaw, 2009;
Cervantes-Godoy et al., 2013; Shakeel & Shazli,
2020). Additionally, the socioeconomic situations of
those who are from the lower and more backward
classes are poor; they lack access to a variety of key
household resources and services, which either directly
or indirectly contributes to household food insecurity.

Households are prepared to adopt a variety of FCS to
resolve this issue. Families with high incomes
employed tactics including making use of newer
employment, businesses, and technologies. At the
same time, disadvantaged households relied mostly on
temporary employment and migration for work to
nearby locations (Chhetri & Maharjan, 2006).
According to Sani and Kemaw's (2019) research,
almost half of the selected households were found to
be food insecure, and they were using a variety of
coping mechanisms, the top three of which were
reducing meal sizes, cutting back on daily meal
frequency, and working as a day laborer. According to
Mota et al. (2019), the proportion of food-insecure
households is at its highest among the entire sample of
households. In general, these households were unable
to meet their food needs in terms of both quantity and
quality with the income from agriculture and other
activities. Additionally, Olabiyi and Mcintyre (2014)
discovered that households with a high family size,
renters, single parents, poor education levels, and those
who smoke or engage in problem gambling are more
likely to experience financial instability. According to
Nigatu's (2011) analysis, homes with moderate to
severe Fl account for around 54% of all the examined
households. The homes' greatest and minimal coping
mechanisms amid a severe food scarcity were,
respectively, a reduction in the quantity and frequency
of meals and emigration of the population. According
to Farzana et al. (2017), households typically make
compromises regarding their food and money, use
various coping mechanisms to deal with their FI, and
experience mild to severe FI.

1.2. The Objective of the Study

e Examine the dietary diversity of the urban poor in
Moradabad City of India.

e Analyze the coping mechanisms used by the
urban poor.

o Identify the levels of food insecurity among the
urban poor.

e Suggest some corrective actions to end food
insecurity among the urban poor.

2. METHODOLOGY
2.1. Study Area

Northern Uttar Pradesh, between 28°48 and 28°52'
North latitude and 78°45 and 78°48' East longitude, is
where Moradabad is situated (Fig. 2). The majority of
the year is warm and sub-humid in the city. It is a
municipality, a city, and a commissionaire in the Indian
state of Uttar Pradesh's Moradabad district. The city of
Moradabad is divided into roughly 340 mohallas and
70 wards on an administrative level. It has a surface
area of 75 square kilometers (Nagar Nigam
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Moradabad, 2011). Due to the presence of numerous
small, medium, and large-scale industries like those
producing brassware, leather, bone and horn carving,
clothing, carpet, paper and pulp, pharmaceutical and
chemical products, printing, menthol oil, cement,
building materials, agricultural instruments, animal
feed, and coal bricks, it is also known as "Brass City"
or "Peetal Nagri" and is one of the oldest industrial
townships in North India. In the state of Uttar Pradesh,
it is one of the biggest and most populated cities. Due
to urbanisation and industrialization, the city's
population is growing. The city had a population of
75,082 in 1901, and 887,871 people called it home in
2011. Many social, economic, political, and
environmental issues arise in cities as a result of forced
migration from rural to urban areas as well as from
urban to urban areas. Rural areas provided the great
majority of migratory labourers. They moved from the
cities' surrounding areas in quest of better and more
stable work. However, in the cities, many individuals
spend their lives in leased homes, slums, and a small
percentage in open spaces. This is because they are too

poor, illiterate, and ignorant to find regular or fixed-
jobs. They run tea stalls, operate bicycle rickshaws,
and work as sporadic labourers. These workers' daily
pay is variable and typically based on the number of
hours worked; they are not fixed. These workers are
willing to sell their labour for pitiful rates, which are
less than the government's fixed wages for unorganised
labourers, due to the irregularity of work in the cities.
These people deal with a variety of social, economic,
political, and environmental issues on a daily basis in
cities since they are among the most vulnerable or
impoverished segments in society. These individuals
experience food insecurity as a result of all these
variables, or they are unable to meet their nutritional
needs and are willing to use alternative coping
mechanisms. Based on evidence from other studies, it
is determined that these migrants' overall quality of life
or living standards, particularly those who are from
rural areas, are very pitiful because their homes lack
basic amenities and facilities like access to clean
drinking water, electricity, good housing conditions,
etc. (Ali & Ahmed, 2018; Ali et al., 2020).

L

MORADABAD CITY
ADMINISTRATIVE DIVISION

UTTAR PRADESH

X

Fig 2. Location Map of the Moradabad City of India.

2.2. Research Design and Sample Size

The current study is based on primary sources of
information gathered through thorough household field
surveys using the planned approach. In Moradabad
city, the field survey was conducted in the months of
October, November, and December of 2022. Two
individuals were chosen from each location to
participate in focused group talks (FGDs). For FGDs,
individuals in the age groups of 35 to 55 and over 55
were chosen based on the validity of the data gathered
in the study region. People in these age groups are
more knowledgeable and experienced when it comes
to nutritional diversity. A home within each of the
identified districts/wards was chosen for the sample
survey after first conducting three pilot surveys to
determine areas of concentration of urban poor in all of

the city's wards. In order to gather the necessary data
on the socio-demographic and economic aspects of the
home, food consumption patterns, dietary diversity
within the household, and coping mechanisms used to
combat the FI, a thorough cross-sectional
questionnaire was created. The Yamane formula (Eg.
1) has been applied to determine the sample size of
homes (Yamane 1967).

n= N
T 1+N(e)?

M)

4550

"= 11 4550(0.05)2
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Where e = maximum variability or margin of error =
5%, N = total estimated household heads, and n =
sample size (standard value of 0.05).

There were 4,550 estimated poor households in
Moradabad City's 70 wards, of which 396 were
randomly chosen for data collection. These households
included houseless people and slum dwellers as well as
daily wage migrants and non-migrants living in their
own homes and in rented homes with their families.

2.3. Data set and methods of data collection

A thorough questionnaire was utilised to gather
information on sociodemographic traits, economic
conditions, nutritional status or intake of various food
items, meal patterns, and various coping mechanisms
employed by households in response to FI. Hindi or
Urdu, the regional tongue of the study area, was used
to ask the questions, and the results were afterward
translated into English due to the respondents’ inability
to grasp English. The 11 coping mechanisms were
modified from Maxwell's CSI recommendations. A
household has been experiencing a food shortage due
to the requirement to choose one coping method at a
time (Muche & Esubalew 2015; Abduselam 2017;
Drysdale et al., 2019; Shakeel & Shazli, 2020).
Additionally, households were asked to recall their
three days' worth of food consumption over the
previous 24 hours. According to multiple studies, low-
income households frequently ate the same things to
save money and were unable to maintain balanced
meals (Schwabe & Drimie, 2009; Labadarios et al.,
2011; Faber & Drimie 2016; Shakeel & Shazli, 2020).

2.4. Techniques for Data Analysis

Frequency and percentage were used as simple
descriptive statistics to analyse, quantify, and
characterise the data gathered about the urban poor.
The FGT food insecurity index was developed to
calculate the degree of food insecurity in a family. The
household coping strategy index (CSI), on the other
hand, was employed to analyse the various coping
mechanisms used by sampled households during times
of food scarcity.

2.5. Ascertaining dietary status

To determine the dietary status of a household, a
collection of questions regarding meals prepared for a
given time, usually 24 hours or one day, are asked to
migrant labourer households. In order to determine
calorie intake/head/day, the 24-HDR (hours dietary
recall) approach has been employed (Savy et al., 2005;
Ma et al., 2009; Beyene & Muche, 2010; Zemedu &
Mesfin, 2014; Gemechu et al. 2016; Shakeel, 2018a;
2018b; 2018c; Shakeel & Shazli, 2020). According to
FAO (2015), the 24-HDR approach is the most
appropriate one for determining a household's

nutritional status. In order to determine the dietary
status and food consumption patterns at the household
level, the 24-HDR approach was employed in this
study.

2.6. On the FGT Food Insecurity Index

The headcount ratio, depth, and severity of food
insecurity (FI) at the household level were calculated
in the current study using the Foster, Greer, and
Thorbecke food insecurity measure (FGT-Food
Insecurity Index). Due to its widespread acceptance for
the examination of household poverty, this model has
already been used to estimate poverty (Foster &
Shorrocks, 1991; 1988). While IFPRI has also utilised
the FGT model to calculate household FI (Feleke, A.
& Bogale, 2009; Girma and Girma, 2012; Gebre, 2012;
Ergando and Belete, 2016; Muche et al. 2014; Sani and
Kemaw, 2019). The headcount ratio, depth, and
severity are the first three indicators of household FI
that are calculated using the FGT-food insecurity
index. As a result, the food insecurity index from
Foster et al. (1984) is provided as (Eq. 2).

FGT(a) = %Z; (=) )

Where FGT(a) is FGT- Food Insecurity Index, n
express as the frequency of sampled households; y; is
the calculated calorie intake of the i™household; ¢
denotes the cut off between FS and FI; q is the
frequency of food-insecure households (FIH); even «
is attached weight to the severity of FI.

Concerning the analysis of this index, when « is equal
to 0, then the equation reduces to FGT (0) = g/n, i.e.,
the headcount ratio, and calculates the share of the food
insecure households among the sampled households.
When giving equal weight to the severity of FI among
all FIH is equal to presuming that « = 1. Adding a
numerator gives the gap of households FI and dividing
this by c reveals this number as a percentage. Besides,
giving weight to the severity amongst most FIH is
equal to supposing that a > 1. Therefore, a = 2 is the
most common approach in households FI. Hence, FGT
(0) measures headcount ratio, FGT (1) is represented
to the depth of FI among the households, and FGT (2)
is the severity of FI in the sampled households.

2.7. Coping Strategy Index (CSI)

Researchers discovered that the calculation of CSI
during a time of household food scarcity depends
heavily on three factors, including a list of coping
behaviours, frequency, and weight of severity (Kruger
et al.,, 2008; Tefera & Tefera, 2014; Farzana et al.,
2017; Murakami, 2017; Sarkar & Sarkar, 2017; Saaka
et al., 2017; Cordero-Ahiman et al., 2018; Grobler,
2018; Tsegaye et al., 2018; Tsegayet al., 2018;
Tsegayet al., 2018; Sani & Kemaw, 2019; Ansah et al.,
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2020). To quantify the level of food security, the
frequency and weight of severity have been utilised
(Abdallah et al., 2013; Tefera & Tefera, 2014;
Drysdale et al., 2019; Sani & Kemaw, 2019; Shakeel
& Shazli, 2020). To better comprehend respondents'
views on food security, a list of coping mechanisms has

been added to the current work. Different coping
mechanisms are then selected by households during
times of food scarcity. A graphical illustration of the
methodology applied in this study is provided in Figure
3.
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Fig 3. Flow chart showing the details of the methodology applied in the present study

3. RESULTS AND DISCUSSION

3.1. Socioeconomic and demographic features
of urban poor

Table 1 lists the socio-demographic and economic
traits of the examined households. Of the entire sample
households (N = 396), the majority (60.10%) were
settlers, while the remaining 39.90% were residents of
Moradabad, India. Because the research area is
recognized for its brass industries, which employ
trained, semi-skilled, and unskilled people, it is
discovered that three-fifths of them relocated from
other native places in quest of jobs. According to a sex-
based examination of the data, the majority of
respondents (72.73%) were male. The age range of the
household was 21 to 75 years, with more than half
(50.76%) falling into the 30 to 40-year age range and
only 4.55% falling into the under-30-year category.
Married homes made up 79.29% of all households,
followed by widowers (9.34%), widows (4.80%),
single/never married households (3.79%), and
divorced/separated households (2.78%).
Approximately 65% of the families belonged to the
Hindu religion, and the remaining 35.35% were
Muslim. A majority (56.57%) of the sampled
households were from other backward classes, while

28.57% belonged to SCs, 11.87% to the general group,
and 3.03% came from STs. The study area had a
relatively low level of educational attainment, with
nearly 56% of household heads being illiterate, 21.21%
of households having completed primary school,
11.36% having completed middle school, 6.82%
having completed high school, 3.54% having
completed senior secondary school, and only 1.26%
having completed higher education. The average
family size in the sampled houses was 5.65 individuals.
A medium-sized family (5-8 individuals) made up
approximately 52% of homes, while a small-sized
family (5) made up around 35% of households (1-4
family members). Additionally, these households have
a somewhat high dependence ratio (DR). In these
households, the total dependency ratio (TDR) was
81.53%, while the TDR for children and seniors,
respectively, was 75.77% and 6.26%. Families with a
high degree of dependency are more susceptible to
food instability or scarcity, according to several
research. Nearly 69% of people were discovered to be
unemployed. Approximately 57% of households in the
research region rely on casual labour, while 15.14%
conduct domestic work, followed by industries
(11.55%), business (2.59%), agriculture and dairy
farm-related activities (11.75%), and others (2.19%).
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Others included jobs like those performed by rickshaw  Migration is the cause of a higher percentage of
pullers, ironsmiths, stone cutters, and potters. households (56.77%) using casual labour.

Table 1. Moradabad: socio-demographic and economic conditions of peasantry households

S. No. Variable Frequency Per cent
A Nature of Household
1 Native 158 39.90
2 Settler 238 60.10
B Sex of Head of Household
1 Male 288 72.73
2 Female 108 27.27
C Age of Head of Household
1 less than 30 18 4.55
2 30-40 201 50.76
3 40-50 119 30.05
4 Above 50 58 14.65
D Marital Status
1 Married 314 79.29
2 Single/never married 15 3.79
3 Divorce/separated 11 2.78
4 Widow 19 4.80
5 Widower 37 9.34
E Religion
1 Hindu 256 64.65
2 Muslim 140 35.35
F Caste
1 General 47 11.87
2 OBCs 224 56.57
3 SCs 113 28.54
4 STs 12 3.03
G Education Level of Head of Household
1 Uneducated 221 55.81
2 Primary Level (up to 5 School level) 84 21.21
3 Middle School (6-8 School level) 45 11.36
4 High School (9-10 School level) 27 6.82
5 Senior Secondary (11-12 School level) 14 3.54
6 Higher Education 5 1.26
H Size of the Family
1 Small size (1 to 4 person) 137 34.60
2 Medium Size (5 to 8 person) 207 52.27
3 Large Size (Above 8 person) 52 13.13
4 Average Size of Family 5.65
I Dependency Ratio
1 Total Dependency 81.53
2 Juvenile Dependency 75.27
3 Senile Dependency 6.26
J Employment status of Households
1 Employed 502 22.46
2 Unemployed 1533 68.59
K Occupation/main source of livelihood
1 Agriculture/dairy farming related works 59 11.75
2 Casual Labour 285 56.77
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S. No. Variable Frequency Per cent
3 Domestic Workers 76 15.14
3 Industry 58 11.55
4 Business 13 2.59
5 Others 11 2.19
L Income of Households (in Rs/month)

1 Below 2500 57 11.35
2 2500-3000 147 29.28
3 3000-3500 140 27.89
4 3500-4000 78 15.54
5 4500-5000 45 8.96
6 Above 5000 35 6.97
M Level of Poverty

1 BPL Households (Below poverty line) 302 76.26
2 APL Households (Above poverty line) 94 23.74
N Access to Public Distribution system

1 Yellow card (APL) 132 33.33
2 White card (BPL) 97 24.49
3 Pink card (Antyodaya) 54 13.64
4 No card (without PDS Facility) 113 28.54
0 BMI of household head (Kg/m?)

1 CED (18.50 and below) 139 35.10
2 Normal (18.50 -24.99) 209 52.78
3 Over weight (25.00-29.99) 37 9.34
4 Obese (30.00 and above) 11 2.78
P Ownership of House

1 Own House 187 47.22
2 Rented House 119 30.05
3 Slum Dwellers 76 19.19
4 Houseless 14 3.54
Q Drinking-Water

1 Public handpump 286 72.22
2 Private handpump 34 8.59
3 Public taps 55 13.89
4 Private Taps 21 5.30

Source: (Calculation is based on a primary source of data by author, 2022)

Immigrants from earlier generations frequently use the
study area as an attraction. Unskilled or semi-skilled
labourers only have jobs because there are numerous
small, medium, and large-scale businesses. Regarding
the total monthly income from all sources, almost 41%
of the households relied on incomes of less than 3000
RS, followed by 43.43% of the houses with incomes of
less than 4000 RS, and just 6.97% of the households
with incomes of more than 5000 RS. The Rangarajan
committee found that 23.74% of households were
above the poverty line, while 76.26% of households
were living below it. Three-quarters (33.33%) of the
houses in the city had yellow cards, while 24.49% had
white cards and 13.64% had Antodaya cards.
Additionally, 28.54% of the families had no cards at all
or were living without any cards. Additionally, 35.10%
of households experience chronic energy shortages due

to the severity of food insecurity (CED). In addition,
roughly 47.22 percent of families who lived in rental
housing, slum regions, or without a home expressed
fear regarding home ownership. On the other hand, the
majority (72.22%) of families obtain their drinking
water from public hand pumps.

3.2. Consumption of different food groups

The Indian Council of Medical Research (2011)
recommends 420 g/cu for grains, 40 g/cu for pulses,
125 g/cu for vegetables, 150 g/cu for milk, 25 g/cu for
meat, 30 g/cu for sugar, and 40 g/cu for fat and oil as
the minimum recommended dietary allowances (RDA)
for various food categories. Additionally, a number of
research have found a positive correlation between
rising socioeconomic position and households' good
food security (FS) and a diversifying diet (Kennedy et
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al., 2011; Shakeel & Shazli, 2020). The distribution of
the various foods that households eat is shown in
Figure 4. In the research area, roughly 69.0% of
families are consuming pulses below the RDA,
whereas 46.02% and 69.15% of homes are consuming
cereals below the RDA. The statistics make it quite
evident that individuals have switched from
consuming pulses to grains, such as wheat, rice, and

others (Shakeel & Shazli, 2020). Pulses are not
distributed to these individuals through Moradabad’s
targeted public distribution system (TPDS). The
consumption of vegetables in about two-fifths
(20.48%) of the sampled households is below the
RDA. While milk, meat, sugar, fat, and oil
consumption was below the RDA in 52.28%, 17.59%,
11.08%, and 10.60% of households, respectively.

Consumption food items below RDA

Cereals

Fig 4. Moradabad: Urban Poors are consuming different Food items below RDA, 2022.

3.3. Food preferences and urban poor

One of the key factors in determining a person's or a
household's level of food security is their eating habits.
The percentage distribution of meal patterns used by
low-income households in Moradabad is shown in
Figure 5. It has been noted that 72.04% of households
report having brunch between 10:00 and 11:00 am, or
a meal typically eaten late in the morning and before
lunch. These marginalized or vulnerable groups of
society don't prefer to eat breakfast because they

typically rely on daily wage work or petty labour and
don't have enough money to eat three meals a day due
to poverty, unemployment, low income, and other
factors. These people typically live their entire lives in
the research area. As a result, they favour brunch
straight. Only 19.04% of households have been
observed to eat lunch. A large percentage of
households eat dinner. It is stated to be 74.46%. This is
due to the fact that most of these people obtain their
nighttime food needs from charitable organizations.
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Meal Patterns
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Fig. 5. Moradabad: Urban Poor’s meal patterns, 2022.
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3.4. Caloric Intake and urban poor

The quantity of energy that is consumed by food and
beverages is referred to as caloric intake. It is regarded
as a significant factor in determining the degree of
household food insecurity (HFI) (Sen, 2005; Patnaik,
2004; 2007; Mittal, 2007; Deaton & Dreze, 2009;
Smith, 2015; Bhuyan et al., 2020). As a result, data on
how much of various food items were consumed over
the course of 24 HDR by the tested homes. Data is
collected, converted to calories (kilocalories), and split
by the size of the families, which is determined by
dividing the energy by the frequency of days. As a
result, the total energy consumed by households is
converted into calories and compared to the RCI (2100
kcal for an adult). The following equation (Eq. 3) has
been employed by several scholar homes to calculate

the per-head calorie intake of households (Sen, 2005;
Mittal, 2007; Ray, 2008; Bhuyan et al., 2020).

=3 OLRX) O

Where, C; is a calorie intake of i™"households, N; refers
to the size of the households, R; denotes per unit

calorie of j* items of food, and X; is the amount of j*
food items for ith sampled household.

According to the findings, the sampled households'
mean daily calorie intake was 1822.92 kcal/head,
which is less than the minimum recommended caloric
intake per person for an active and healthy lifestyle. In
the study area, the household's daily calorie intake
ranges from higher to lower, or 3148.19 kcal/head/day
and 497.70 kcal/head/day, respectively (see Table 2).

Table 2. Moradabad: peasantry households’ calorie intake (Kcal/head/day)

Food Secure Food insecure All
Variable (n=178) (n=2318) (n = 396)
Min. Max. Mean Min. Max. Mean Min. Max. Mean

Calorie intake (kcal/head/day) 2105.67

3148.14 2626.91 497.70 1948.15 122293 497.70 3148.14 1822.92

Source: (Calculation is based on a field survey by author, 2022)

3.5. Body Mass Index (BMI) of urban poor

Body mass index (BMI) is a crucial factor in
determining how secure a household's food supply is.
Therefore, the BMI of adults and children in the
research region was calculated using the following
equation (Eg. 4), separately for males and females.

)

BMI = —
H
Where w is the weight of a person (in kg), and H refers
to the height person in meters square. The BMI of
sampled city households is shown in Figure 6. The
percentage of adults in the household who have chronic
energy deficiency (CED) is 37.02%. According to the

study, CED affects females 41.70% more frequently
than males (33.84%), respectively. Typically, males
dine in front of women in homes; women only
consume whatever leftover food from a man's meal,
regardless of how much there is. Apart from that, a man
always eats when he goes out. CED affects 58.75% of
the children. In the research area, there are 59.75%
more male children than female children (42.30%).
Adults who are overweight or obese make up 5.26%
and 0.54% of the population, respectively.
Additionally, adult males are more likely than adult
females to be overweight or obese. In adult males, it is
measured at 5.49% and 0.61%, whereas in adult
females, it is 4.93% and 0.45%.
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Fig. 6. Moradabad city: Body Mass Index (BMI) of Urban Poor’s, 2022.



Ali & Kumari, Coping Mechanism and Factors Contributing to Food Insecurity ... 91

3.6. The extent of food insecurity and urban
poor

In the study area, there are more food-insecure
households (FIH) than there are food-secure
households. At 77.35% and 22.65%, respectively, it is
noted. Since migrant households make up the bulk of
the selected households, they typically reside in rural
areas. To find better jobs, many moved closer to the
cities. However, the employment options for migrant
workers are quite poor in urban areas, and these people
are willing to labour for very little pay per hour. In

order to make ends meet, migrant workers, families
living in rented housing, residents of slums, and those
who are homeless typically engage in menial labour
such as rag picking, cycle rickshaw pulling, beggaring,
scavenging, street vending, working at the labour
market, being a maid, or working in roadside tea shops
or hotels. Because of this, they are unable to meet their
basic needs, such as having a healthy diet, and are
forced to develop various coping mechanisms. The
proportion of slightly and severely FIH is 16.87% and
38.31%, respectively, while the share of moderately
FIH is 22.17%. (See Figure 7).

Severely Food Insecure

Moderately Food Insecure

Mildly Food Insecure

Food Secure

0.00

Peasantry Household Food Insecurity Status
38.31
22.17
16.87
22.65
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Percent

Fig. 7. Moradabad: Urban Poor’s food insecurity status according to the household's dietary status, 2022.

The FGT Food Insecurity Model is additionally
utilised to assess the degree of FI (i.e., headcount ratio,
depth, and severity) among the sampled households.
The results show that the headcount ratio (= 0) is
77.35%, indicating that the majority of sampled
households actually experience food insecurity and are
unable to obtain the recommended daily caloric intake

(RCI) for survival. The study also shows that the depth
of FI (=1) is 21.45%, which means that each household
with food insecurity needs 21.45% of the
recommended daily intake (RCI) of food to solve the
issue. Additionally, in the study area, 9.42% of
households had FI that was severe (= 2) in some way
(see Table 3).

Table 3. Moradabad: calculation of peasantry households' extent of food insecurity

FGT measures Per cent
Headcount ratio? (o = 0) 77.35
Depth of food insecurity ® (a = 1) 21.45
Severity of food insecurity ° (o = 2) 9.42

Source: (Calculation is based on a field survey by the author, 2022)
where o indicates estimation from the total sample (396) and b shows a measure from food insecure (318) households

3.7. Coping strategies of the urban poor

Because they live day to day owing to low daily wages
and irregular labour, it has been discovered that the
most common coping strategy (CS) used by sampled
households is "decrease the frequency of meals,”
which is recorded at 94.19% (see Table 4). According

to several research, relying on less expensive and less
desired items is the most popular CS among
households experiencing food insecurity (Dore et al.,
2003; Kempson et al., 2003; Norhasmah et al., 2010;
Mabuza et al., 2016; Shakeel & Shazli, 2020). Because
the tested households are poor, vulnerable, or
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impoverished members of society who go about their
everyday lives without enough money to buy more
expensive foods like meat, fish, fruits, or milk, they
rely on less expensive and less favoured items at a ratio
of 92.17%. The "reduction in the size of meals" is
recorded at 91%, followed by skipping a meal
(72.47%), moving for a job (67.68%), buying food on
credit (65.40%), borrowing food and money from
family, friends, and other people (61.36%), restricting
consumption for adults to allow more for children
(59.34%), feeding working people at the expense of

non-working (48.74%), doing menial or degrading
jobs (35.61%), and pulling kids out of school (2
However, when HFI among the urban poor worsens
and reducing the size and frequency of daily meals is
unable to alleviate the problem of starvation and
hunger, the household is forced to borrow money from
friends, family, and others who have access to enough
food or grains or buy grains on credit from the sellers
(Studdert et al., 2001; Mardiharini, 2004; Agbola,
2008; Shariff & Khor, 2008; Norhasmabh et al., 2010;
Tefera & Tefera, 2014; Shakeel & Shazli, 2020).

Table 4. Distribution of coping strategies opted by peasantry households during food insecurity or shortage (n = 396).

S. No. List of coping strategies Frequency %
1. Reduce the daily frequency of meal 373 94.19
2. Rely on less expensive and less preferred foods 365 92.17
3. Reduction in size of meals 361 91.16
4, Skip consumption of food for a day 287 72.47
5. Individual migration for job 268 67.68
6. Purchase food on credit 259 65.40
7. Borrow food and cash from relatives, friends, and others 243 61.36
8. Limit consumption for adults to allow more for kids 235 59.34
9. Feed working people at the cost of non-working 193 48.74
10. Engaging in degrading jobs 141 35.61
11. Drawing children from school 93 23.48

Source: (Calculation is based on a primary survey by author, 2022)
Note: Multiple responses existed hence column tallies in 396 and 100% respectively.

4. CONCLUSION

The lack of food and poverty are currently the
most pervasive and ongoing issues that the vast
majority of peasantry people in India are dealing
with. Many studies have been proposed to stop the
problem of FI from occurring, which is essential
to raising the living standards or quality of life for
these people. They must be supported by the facts
on the ground, which provide meaningful effort on
HFI for connected entities, in order to be a part of
the improvement programme for the effective
welfare of these individuals. Therefore, the
present work has attempted to analyse the
appraisal of HFI along with its drivers and
essential methods to cope with the food shortage
in Moradabad, India. Moreover, the findings
showed that the majority of households consumed
cereals, pulses, vegetables, milk, meat, sugar, fat,
and oil below the recommended dietary allowance
(RDA), which further leads to insufficient
diversity in diet. The data on the patterns of meals
among the households shows that approximately
three-fourths of the households do not eat
breakfast but rather have brunch in the morning

around 10:00 am and 11:00 am because these
households spend their lives along with their
family on a daily basis in the research area.
Generally, they don’t have enough money to
acquire the necessary amount of meals for three
times. On the other hand, individuals get up early
(6:30 am) to find work in Moradabad's daily
labour markets. Because of this, individuals
forego breakfast in favour of brunch, which is
eaten before lunch. The findings also show that FI
has a negative impact on people's dietary
diversification. Additionally, there are significant
differences between households with and without
food insecurity in terms of per capita calorie
intake. More than one-third of homes, according
to data on BMI, have CED, which is more
common in women than in men because women
typically eat after men at home and are dependent
on the leftover food. Apart from that, males go out
to eat something sometimes. The study also
indicated that the share of food-insecure
households is bigger than food-secure households
in the study area. According to the FGT, Food
Insecurity Index, there is a 77.35% depth,
incidence, or rate of HFI, and the tested families
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needed 21.35% more food to solve the HFI issue.
In addition, the study discovered that households
made compromises in their food consumption in
order to deal with the difficulties brought on by the
city's food scarcity. Households are more likely to
choose various coping mechanisms as HFI grows
more severe. Additionally, the instruments
showed respectable levels of internal homogeneity
and dependability when gauging household FI.
The study's findings will be vital in the ongoing
development of stronger food security (FS)
policies and food security support programmes
(FSSP) at the local, national, and possibly global
levels.
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1. INTRODUCTION

Municipal solid wastes (MSW) are unacceptable
substances disposed of by human exercises. The waste
includes solid, semi-solid, or liquid materials disposed
of in family units and commercial and mechanical
areas (Mukwana et al., 2014). MSW management
refers to the systematic procedure of dealing with
wastes that contain waste segregation and deposition at

source, primary accumulation, secondary stockpiling,
and transportation (Chhabra et al.,, 2014). In the
German Waste Demonstration of August 1993, waste
was characterized as a convenient item that the owner
had sidelined and as an orderly garbage transfer
(Masud, 2013).

Municipal solid waste has different types based on the
origin, nature, and composition of waste substances.
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According to Masud (2013), municipal solid wastes
are classified as follows. Household wastes contain
rubbish, lagging ingredients, kitchen waste, etc. -
Produced after families, and this type of solid waste is
non-hazardous. Agriculture solid waste comprises
nutrition residues, animal compost, yield residues,
grass, plants, and leaves. Insecticide containers and
herbicides are not dangerous and
biodegradable/ecological. These types of solid wastes
are alarming to the human health. Commercial
Includes electronics, timber, wire, metals, plastic bags,
tin cans, garbage, etc. - Generated from business
establishments, food and drink services, shops, or open
marketplaces. Non-hazardous waste. The solid waste
could contain chemicals, wood, metal, ceramic, or
other components. Hazardous or non-hazardous.
Institutional solid waste is produced by private or
government institutions,  offices, educational
institutions,  universities, religious institutions,
entertainment fields, etc. Institutional wastes are non-
hazardous in nature. Healthcare Solid Waste is a result
of healthcare services, for example, health posts, health
cores, and hospitals. Healthcare solid waste is
sometimes hazardous and sometimes non-hazardous.
Moreover, six (6) components of a successful solid
waste management system (SWMS) exist. These
include source reduction, reuse, recycling, composting
(3 r + ¢), on-site storage, collection, transport and
transfer, processing and disposal (Zeb, 2012).

Solid waste management in developing countries,
particularly in low-income countries, has received less
attention from academics and politicians than other
urban environmental challenges and problems such as
wastewater treatment and air pollution. However,
improper handling and disposal of solid waste poses a
serious problem, causing high morbidity and mortality
in most cities (Zohoori & Ghani, 2017). According to
global methane emissions, municipal solid waste
landfills are a third major source of methane emission,
the black Corban and other air toxins, and greenhouse
gasses emitted from burning open garbage. However,
cities face balancing solutions with social, political,
environmental, and financial considerations (Verma et
al., 2016). Global warming, its causes, effects, and
prevention are some of the chief environmental
concerns of the current situation. One controlled listed
and suggested source is methane exposure to municipal
solid waste land fillings MSWLFs (Frank &
Tchobanoglous, 1994).

A number of research studies have explored the
existing municipal solid waste (MSW) management
practices in Pakistan. The majority of the studies have
been conducted in the Punjab province of Pakistan.
The thematic areas of these studies include household
demand for solid waste (Altaf & Deshazo, 1996),
household waste generation in Rawalpindi (Haider et

al., 2013), Household Solid Waste generation rate in
Lahore (Hamid & Asghar, 2018), current solid waste
management situation in urban areas of Pakistan
(Mahar et al., 2007), the feasibility of MSW for energy
generation (Korai et al., 2017), power generation from
solid waste of Lahore (Ahmad et al., 2014), the use of
solid wastes as an alternate energy source in Pakistan
(Masood, 2013) management of hospital waste (Ali et
al., 2016a, 2016b), health implications of hospital
waste management practices in Gujrat (Nadeem,
2014), managing the health care solid waste in Punjab
province (Ullah, 2010), public-private partnerships for
solid waste management in Lahore (Nasreen & Zaidi,
2009). Other studies included environmental and
economic implications of MSW compost in Punjab
(Qazi & Akram, 2008), revisiting MSW management
in Pakistan (Rahman, 2013), solid waste management
in Punjab (Joeng & Kim, 2007), and the effects of open
dumping on soil in Islamabad (Ali et al., 2014).
Moreover, research studies have also explored the
physio-chemical analysis of MSW in Gujranwala
(Nadeem et al., 2016), willingness to pay the cost of
waste management services in Islamabad (Anjum,
2013), recycling and disposal system for SWM (Ali et
al.,, 2016a), practices and conditions of SWM in
Bahawalpur (Mohsin et al., 2016), the environmental
impacts of waste disposal (Ali et al., 2018), analysis
and forecasting of MSW in Nankana City (Mahmood
et al., 2018) and the effects of MSW on water
contamination in Lahore (Muhammad & Zhonghua,
2014). In the case of Sindh province, several studies
have explored the status of municipal solid waste
management, such as integrating recycling and
disposal systems for SWM in Karachi (Ali & Hasan,
2011), environmental impacts of MSW in Karachi
(Shahid et al., 2014), evaluating the landfills-related
activities in Karachi (Abbasi et al., 2015), solid waste
management in Karachi (Karachi Master Plan, 2006),
municipal solid waste composting and its assessment
for reuse in plant production (Jilani, 2007).

In the context of Balochistan province, relatively fewer
studies are conducted on assessing solid waste
management (Government Innovation Lab, 2020; Gul,
2022; Malik et al., 2022; Mati). Similarly, Zafar et al.
(2013) assessed the impacts of hospital waste
management in Balochistan. To the best of the authors'
knowledge, research has yet to be conducted on
comprehensive solid waste management in Quetta, the
largest city in the province. Therefore, this study aimed
to assess the existing operational capacity and practices
of Metropolitan Corporation Quetta (MCQ) in the
collection and disposal of municipal solid waste
(MSW) management and to identify the strengths and
weaknesses of the MCQ in managing municipal solid
waste from collection points to ultimate disposal.
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2. METHODOLOGY
2.1. Study Design

This study employed a case study research design.
Moreover, the mixed methods approach was used for a
comprehensive analysis.

2.2. Study Area

Balochistan province has 36 districts. Quetta is the
capital of Balochistan Province. Balochistan is
primarily rural and has a poor socio-economic
background (Ashraf, 2019; Rehman et al., 2019). It
was selected purposely because it is the capital city, the
most urbanized (Khan et al., 2020), and the most
populous city of Balochistan. Quetta is located at 660
57' 20" E, 300 11' 39" N (Bazai & Panezai, 2020).
According to the Pakistan Bureau of Statistics, the
population of Quetta District is 2,269,473. With an
annual growth rate of 2.27, the current population of
Quetta for 2023 is estimated at 2,595,492 (Pakistan
Bureau of Statistics, 2023). Large volumes of solid
waste are produced by this enormous population,
which needs to be continually disposed of. To the best

Operational Capacity of
MCQ

A 4

of the author's knowledge, no study has ever been
conducted on assessing the MSW management system
in Quetta City. Therefore, Quetta was selected as a case
study to fill the gap in the body of knowledge.

2.3. Conceptual Framework

This study was intended to assess the operational
capacity of municipal solid waste (MSW) management
systems in Metropolitan Corporation Quetta (MCQ)
areas. The study also seeks to measure the operational
capacity of MCQ in terms of the vehicles and
workshops, the strength of human resources, the
availability of finances, waste collection capacity, and
the ultimate waste disposal. The primary data was
collected to assess the operational capacity. The
assessment of the operational system of the
metropolitan corporation would result in unveiling the
existing capacities, the required capacities, and the
main challenges MCQ faces. Lastly, this study has
provided specific recommendations for Sustainable
Municipal Solid Management (MSWM) in the
provincial capital of Balochistan province.

Metropolitan Corporation
Quetta (MCQ)

Vehicles and Workshops
Human Resource
Availability of Finances
Daily Waste Generation
Waste Collection

Waste Disposal

Municipal Solid Waste
Management

\4

Challenges of MSW
Management

\ 4

Sustainable Municipal Solid
Management (MSWM)

Figure 1 Conceptual Framework

2.4. Data Collection and Management

The primary data was collected on the existing
operational capacity and practices of Metropolitan
Corporation Quetta (MCQ) for collecting and
disposing of municipal solid waste. The data on waste
lifting capacity, expenditures incurred on waste
collection and disposal, number of workshops, the
number of vehicles and equipment, the number of total
human resources responsible for waste management in
the city, the waste management practices, and amount
of municipal and medical waste were collected from

the accounts office of MCQ. A semi-structured
interview schedule was used to collect data from the
selected six (06) key informants (KIs) at MCQ. The
key informants included the Chief Metropolitan
Officer, Account Officer, Executive Engineer
Technical-1, Executive Engineer Technical-11, In-
charge Medical Waste Management, MCQ, and the
Assistant at the MCQ. The data on other relevant
aspects were collected from different sections of MCQ.
The primary data were collected during the month of
March 2023.
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2.5. Data analysis methods

For the current study, both the quantitative and
qualitative analyses were performed. Descriptive
statistics were employed for quantitative analysis,
whereas a thematic analysis technique was used for
qualitative analysis. The responses on selected themes
were processed and presented through qualitative
statements. The selected themes were as follows:
insufficient funding and financial crisis, insufficient
vehicles and machinery, an unskilled labor force,
throwing waste at unspecified points by the public,
lack of well-equipped workshops, and lack of basic
waste collection tools. Moreover, the pictorial
assessment of existing conditions of waste
management was conducted through pictures.

3. RESULTS

3.1. Waste Lifting Capacity of Municipal Solid
Waste Management in Quetta

The findings in Table 1 show the waste lifting capacity
of Municipal Corporation Quetta (MCQ) for the years

2020-21 and 2021-22. The waste lifting capacity is
measured in terms of monthly and daily tonnage. From
the table, we can see that the waste lifting capacity of
MCQ has increased in 2021-22 compared to 2020-21.
In 2020-21, the total waste lifting capacity was 256523
tons; in 2021-22, it increased to 259350 tons. The
average waste lifting capacity per day in 2020-21 was
657.75 tons, while in 2021-22, it increased to 665.00
tons. This indicates a slight improvement in the waste-
lifting capacity of MCQ in 2021-22. It is also worth
noting that the waste lifting capacity in January 2022
was significantly higher than in any other month, with
a monthly capacity of 26690 tons and a daily capacity
of 889.67 tons. On the other hand, the waste lifting
capacity in March 2022 was the lowest, with a monthly
capacity of 19141 tons and a daily capacity of 638.03
tons. The "Others*" category in the table represents
waste lifting capacity for months not specified in the
table, with a monthly capacity of 5273 tons and a daily
capacity of 175.77 tons in 2020-21, and a monthly
capacity of 4055 tons and a daily capacity of 135.17
tons in 2021-22.

Table 1. Waste Lifting Capacity of Municipal Solid Waste (MSW) Management in Quetta

Waste Lifting Capacity

Waste Lifting Capacity

S. No (2020-21) (2021-22)
Monthly (ton) Daily (ton) Monthly (ton) Daily (ton)
1 Jul-20 20525 684.17 Jul-21 21612 720.40
2 Aug-20 20535 684.50 Aug-21 20899 696.63
3 Sep-20 20218 673.93 Sep-21 21726 724.20
4 Oct-20 21371 712.37 Oct-21 21945 731.50
5 Nov-20 20500 683.33 Nov-21 20223 674.10
6 Dec-20 21243 708.10 Dec-21 19479 649.30
7 Jan-21 21297 709.90 Jan-22 26690 889.67
8 Feb-21 21222 707.40 Feb-22 23162 772.07
9 Mar-21 21203 706.77 Mar-22 19141 638.03
10 Apr-21 21507 716.90 Apr-22 20236 674.53
11 May-21 20129 670.97 May-22 21691 723.03
12 Jun-21 21500 716.67 Jun-22 18491 616.37
13 Others* 5273 175.77 Others* 4055 135.17
Total Waste 256523 - 259350 -
Daily Average - 657.75 - 665.00

Source: (Metropolitan Corporation Quetta, 2023b)

3.2. Expenditures on Municipal Solid Waste
Lifting in Quetta

The data in Table 2 shows the expenditure on waste
disposal for two different years, 2020-21 and 2021-22,
in Pakistan Rupees (PKR) by Metropolitan
Corporation Quetta. The table shows the allocated
amount for each month and the actual expenditure
incurred. In 2020-21, the total allocated amount for
waste disposal was PKR. 316,850,000, and the actual
expenditure was PKR 152,658,065. This means the
actual expenditure was less than the allocated PKR.

164,191,935. On average, the monthly allocated
amount for waste disposal in 2020-21 was PKR.
26,404,167, and the average monthly expenditure was
PKR. 11,742,929. This means the actual monthly
spending was less than the allocated amount of PKR.
14,661,238 on average. Daily, the allocated amount for
waste disposal in 2020-21 was PKR. 880,139, and the
actual daily expenditure was PKR 391,431. This means
the actual daily spending was less than the allocated
amount of PKR. 488,708, on average. In 2021-22, the
total allocated amount for waste disposal was PKR.
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445,000,000, and the actual expenditure was PKR.
324,591,092. This means the actual spending was less
than the allocated PKR. 120,408,908. The monthly
allocated amount for waste disposal in 2021-22 was
PKR. 37,083,333, and the average monthly
expenditure was PKR. 24,968,546. This means the
actual monthly spending was less than the allocated
amount of PKR. 12,114,787 on average.

Daily, the allocated amount for waste disposal in 2021-
22 was PKR. 1,236,111, and the actual daily
expenditure was PKR. 832,285. This means the actual
daily spending was less than the allocated PKR
403,826 on average. Notably, the "Others*" category
does not have allocated amounts but only shows the
actual expenditure incurred.

Table 2. Expenditures on Municipal Solid Waste Lifting in Quetta

Expenditure on Waste Disposal

Expenditure on Waste Disposal

(2020-21) (2021-22)
No Months Allocated Amount Expenditure Months ﬂﬁgﬁtﬁs Expenditure

(In PKR) (In PKR) (In PKR) (In PKR)

1 Jul-20 26404167 12214525 Jul-21 37083333 27048498
2 Aug-20 26404167 12218325 Aug-21 37083333 26156143
3 Sep-20 26404167 12029710 Sep-21 37083333 27191175
4 Oct-20 26404167 12715745 Oct-21 37083333 27465264
5 Nov-20 26404167 12197500 Nov-21 37083333 25310095
6 Dec-20 26404167 12639585 Dec-21 37083333 24378942
7 Jan-21 26404167 12671715 Jan-22 37083333 33403869
8 Feb-21 26404167 12627090 Feb-22 37083333 28988936
9 Mar-21 26404167 12615785 Mar-22 37083333 23955918
10 Apr-21 26404167 12796665 Apr-22 37083333 25326365
11 May-21 26404167 11976755 May-22 37083333 27147906
12 Jun-21 26404167 12792500 Jun-22 37083333 23142411
13 Others* - 3162165 Others* - 5075570
Total 316850000 152658065 Total 445000000 324591092

Monthly 26404167 11742929 Monthly 37083333 24968546

Daily 880139 391431 Daily 1236111 832285

Source: (Metropolitan Corporation Quetta, 2023b)

Others*= Need-based Special Campaign for Solid Waste Disposal; PKR= Pakistani Rupees

3.3. Amount of Waste Generated in Quetta
Metropolitan Area

Several studies have documented the amount of waste
generated in Quetta, including residential, commercial,
urban, and municipal waste. The quantity of residential
waste generated varies between 0.360 kg/capita/day
(Gul, 2022) and 0.408 kg/capita/day (Government
Innovation Lab, 2020). The average residential waste
generated is 0.384 kg/capita/day. The quantity of

commercial waste generated is documented by only
one study, which reports it to be 0.443 kg/capita/day
(Gul, 2022). The quantity of urban waste generated is
documented by one study, which reports it to be 0.720
kg/capita/day (Mati). The municipal waste generated
varies between 0.378 kg/capita/day (Kaza et al., 2018)
and the average waste quantity of 0.462 kg/capita/day.
Overall, the average amount of waste generated in
Quetta is 0.462 kg/capita/day. However, it is essential
to note that the quantity of garbage generated may vary
depending on the type.

Table 3 Waste Generation Rate in Quetta Metropolitan Area

Waste Generated

No. Type of Waste (Kg/Capita/Day) Location References
1 Residential Waste 0.360 Quetta (Gul, 2022)
2 Commercial Waste 0.443 Quetta (Gul, 2022)
3 Residential Waste 0.408 Quetta (Government Innovation Lab, 2020)
4 Urban Waste 0.720 Quetta (Mati)
6 Urban Waste 0.430 Pakistan  (Kazaetal., 2018)
Average waste 0.462

Source: Authors Analysis
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3.4. Vehicles and Machinery Used for Solid
Waste Management in Quetta

The results in Table 4 present a list of vehicles and
machinery used for solid waste management in Quetta
and their respective operational capacities. The vehicles
include a) vehicles for waste disposal and b). vehicles
for waste collection; c). vehicles for sludge sucking; d).
vehicles for road cleaning and sweeping; €). vehicles for
waste loading; and f). vehicles for waste sorting. The
vehicles for waste disposal are described as. 42 dump
trucks or sweeping cabin trucks commute twice daily for
waste disposal. These trucks have a waste-lifting
capacity of 5 to 7.5 tons. Similarly, 35 compactor
vehicles commute twice daily for waste disposal. These
vehicles have a waste-lifting capacity of 3.5 to 4.5 tons.
In addition, eight-arm roll trucks commute twice a day
for waste disposal. These trucks have a waste-lifting
capacity of 10 to 13 tons. Moreover, 19 multi-container
trucks commute twice a day for waste disposal purposes.
These trucks have a waste-lifting capacity of 3.5 t0 5
tons.

Regarding vehicles for waste collection, there were 79
mini dumpers Suzuki that collect waste daily for door-

to-door collection. Additionally, five tractor trolleys
collect waste daily for intra-city waste collection.
Similarly, two Mazda trucks collect waste on a need
basis for intra-city waste collection. Along with these,
two dump trucks off-road collect waste daily for intra-
city waste collection.

The vehicles for sludge sucking include sludge sucker,
sludge sucker off-road, and Sewer Jetter. Two sludge
suckers suck sludge on a need basis. Similarly, there is
one sludge sucker off-road that sucks sludge on a need
basis, and there is one Sewer Jetter that cleans sewerage
on a need basis. The MCQ uses mechanical sweepers
and tractor-mechanical sweepers to clean Quetta City
roads. Two mechanical sweepers are used for road
cleaning/sweeping purposes on a need basis. Similarly,
five tractor mechanical sweepers are used for road
cleaning/sweeping purposes on a need basis. The types
of vehicles for waste loading include excavators (1),
skid steer loaders (off the road) (4), front-end tractor
loaders (1), heavy loaders (offloader) (1), skid steer
loader (15) and heavy loaders (3) are used by MCQ
daily in Quetta. Three bulldozers are used for waste
sorting daily. In total, 231 vehicles and machinery are
used for solid waste management in Quetta, Pakistan.

Table 4. The Capacity of Vehicles and Machinery for Solid Waste Management in Quetta

. No of Commutin Capacit
No Types of Vehicles Vehicles Schedule ’ Purpose (inptonsgl
Vehicles for Waste Disposal
1.  Dump Trucks/ Sweeping Cabin Trucks 42 Twice a Day Waste Disposal 5t07.5
2. Compactors Vehicles 35 Twice a Day Waste Disposal 3.5t045
3. Arm Roll Trucks 08 Twice a Day Waste Disposal 10to 13
4. Multi Container Trucks 19 Twice a Day Waste Disposal 35t05
Vehicles for Waste Collection
1.  Mini Dumpers Suzuki 79 Daily Door-to-door Collection
2. Tractors Trolleys 05 Daily Intra-city Waste Collection
3. Mazda Trucks 02 Need-based Intra-city Waste Collection
4.  Dump Trucks Off Road 02 Daily Intra-city Waste Collection
Vehicles for Sludge Sucking
1.  Sludge Sucker 02 Need-based Sludge Sucking
2. Sludge Sucker Off Road 01 Need-based Sludge Sucking
3. Sewer Jetter 01 Need-based Sewerage cleaner
Vehicles for Roads Cleaning/Sweeping
1.  Mechanical Sweepers 02 Need-based Sweeping machine
2. Tractor Mechanical Sweepers 05 Need-based Sweeping machine
Vehicles for Waste Loading
1.  Excavator 01 Daily Waste Loading
2. Skid Steer Loader (Off-Road) 04 Daily Waste Loading
3. Front End Tractor Loader 01 Daily Waste Loading
4.  Heavy Loaders (Off Loader) 01 Daily Waste Loading
5. Skid Steer Loader 15 Daily Waste Loading
6.  Heavy Loaders 03 Daily Waste Loading
Vehicles for Waste Sorting
1.  Bulldozers 03 Daily Waste Sorting
Total Vehicles 231

Source: (Metropolitan Corporation Quetta, 2023b)
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3.5. Medical Waste Collection in Quetta City

The Urban Basic Services (UBS) cell at the Metropolitan
Corporation of Quetta (MCQ) was started in 2005 with the
help of three groups: The Environmental Protection Agency
(EPA) and the hospitals in Quetta, both public and private.
The UBS cell aims to deal with the daily generation of
hospital, medical, and hazardous waste in government,
private hospitals, laboratories, polyclinics, and basic health
units in Quetta city. The operational mechanism of the UBS
cell incorporates collecting generated waste from all units of
Quetta city with standardized medical waste collection
measures and weighting measurements at the spot. Then, it
transfers the daily collected medical wastes to the Bolan
Medical College (BMC) Incineration Plant for further
processing. According to an official of UBC Cell, this office
has divided the medical waste-generating units of the Quetta
Metropolitan Area into three categories, A, B, and C, based
on monthly revenue collection. In this regard, UBS Cell
collects revenues of PKR 4,15,000 every month. According
to the official record, UBS Cell collects 600 kg to 700 kg
daily from all generating units in the Quetta Metropolitan
Area. The composition of collected medical wastes from all
generating units contains 80% of general municipal solid
waste. This means the administration of all units is not
transparently delivering medically generated wastes to the
UBC Cell. A city with a population of more than 2.2 million
and the capital city of the province, with a large number of
healthcare facilities, attracts more people to avail of
healthcare services in Quetta. Therefore, the daily average of
600-700 kg of medical waste is not the amount generated at
hospitals (Metropolitan Corporation Quetta, 2023Db).

As per the list provided by the Private Hospital Regulatory
Board, Quetta District, there are a total of 46 private
hospitals. Out of the total, 35 medical wastes are collected
from 35 hospitals on a regular basis. It is pertinent to mention
that medical waste is not collected from private pathological
laboratories, polyclinics, and pharmacies.

3.6. Workshops for Solid Waste Management in
Quetta

Currently, there are three workshops of the Metropolitan
Corporation of Quetta in the metropolitan area, which are

located in Quarry Road, Sariab Road beneath Sariab flyover,
and Satellite Town respectively. These workshops deal with
the area-wide collection of municipal solid waste in Quetta.
Moreover, these workshops are equipment with mechanical
resources (Metropolitan Corporation Quetta, 2023b).

3.7. Human Resources Solid Waste
Management in Quetta

for

The data in Table 5 provides information about the
human resources allocated for solid waste management
in Quetta. The details are divided into different
departments or cells, their respective designations, and
the personnel allocated to each position. The Executive
Team has two positions: one Executive Engineer and
one Executive Engineer Technical. The Urban Basic
Services Cell for Medical Waste has four positions:
one Coordinator UBS Cell and three Social
Organizers. The Sanitation department has the most
significant positions, with 53 allocated personnel. This
department includes one Sanitation Officer, two Chief
Sanitary Inspectors, one Senior Clerk, 19 Sanitary
Inspectors, and 30 Sanitary Supervisors. The
Municipal Transport department has 55 allocated
personnel, including one Transport Officer, two
Assistants, one Senior Clerk, one Foreman, one
Assistant Foreman, one Sub Engineer, two Mechanics,
one Blacksmith, one Supervisor, 14 Cleaners, one Naib
Qasid, one Auto Electrician, one Chowkidar, one
Mechanical Engineer, two Hydraulic Engineers, two
Sub Engineers, one Chief Sub Inspector, one Sub
Inspector, two Senior Supervisors, and 16 Helpers. The
Govt Colony has three allocated personnel, including
one Sanitary Inspector and two Supervisors. The Field
Staff (Permanent) department has 978 allocated
personnel, including 76 Beldars, 715 Sweepers, 72
Sweepers (drainage), 113 Drivers, and 2 Beheshti.
Finally, the Field Staff (Daily Wages) accounts for
1,600 allocated personnel, including Sweeper, Beldars,
and Gangs. The total number of personnel allocated for
solid waste management in Quetta is 2,695. Out of the
total, the permanent staff is 1095 (40.6%), and the staff
on daily wages accounts for 1600 (59.4%).

Table 5. Human Resource for Solid Waste Management in Quetta

Departments

Designations Numbers

Executive Engineer

Executive Team

Executive Engineer Technical

Coordinator UBS Cell

Urban Basic Services Cell (For Medical Waste)

Sanitation Officer

Chief Sanitary Inspector

1
1
1
Social Organizers 3
1
2
1

Senior Clerk

Sanitation

Sanitary Inspector 19

Sanitary Supervisor 30

Sub-Total 59
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Departments

Designations Numbers

Municipal Transport

Transport Officer

Assistant

Senior Clerk

Foreman

Assistant Foreman

Sub Engineer

Mechanic

Blacksmith

Supervisor

Cleaner

Naib Qasid

Auto Electrician

Chowkidar

Mechanical Engineer

Hydraulic Engineer

Sub Engineer

Chief Sub Inspector

Sub Inspector

Senior Supervisor

NI RN = I N N N TN N N T T L N N DI T TN T T T T T

Helpers
Chowkidar
Sub-Total
Sanitary Inspector
Govt. Colony Supervisor
Sub-Total
Beldars 76
Sweepers 715
. Sweeper(drainage) 72
Field Staff (Permanent) Drivers 113
Beheshti 2
Sub-Total 978
Field Staff (Daily Wages) Sweepers, Beldars, and Gangs 1600
Grand Total 2695

Source: (Metropolitan Corporation Quetta, 2023a)

3.8. Challenges of MCQ in Managing Solid
Waste

The Metropolitan Corporation Quetta faces several
challenges in managing municipal solid waste. The
official highlighted the problems during face-to-face
interviews as

i.  Insufficient Funding and Financial Crisis

The major challenge faced by Metropolitan Corporation
Quetta is the need for more funding to manage solid
waste in the city. The MCQ officials highlighted this
issue as follows;

Our monthly expenditures for solid waste are
approximately 90-100 million PKR. However,
the provincial government, released only 30
million. We add 20 million from our sources
and make it 50 million. Still, we have a
shortfall of approximately 40 million each
month. Due to insufficient funding, the
operations for solid waste disposal are
disrupted (Account Officer, MCQ).

More funding is needed for the smooth
management of solid waste in Quetta. The
MCQ has not been able to pay its employees
their salaries for the last three months. Due to
this, they went on strike, and the solid waste
was lying undisposed (Chief Metropolitan
Officer, MCQ).

We have not even been able to provide
pensions for the last three months to our
retired employees due to the financial crisis
(Account Officer, MCQ).

ii.  Insufficient Vehicles and Machinery

Insufficient vehicles and machinery have negatively
affected solid waste management in the Quetta
Metropolitan area. The officials responded as;

We have insufficient vehicles for disposing of
solid waste in Quetta. Due to this limitation,
we have only been able to dispose of
approximately 750 tons on a daily basis, which
accounts for about 50% of the total daily
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generated  waste
Technical-11, MCQ).

(Executive  Engineer

iil. Unskilled Labor Force

The unskilled labor force is another significant
challenge for solid waste management in Quetta. Since
most of the workforce involved in waste-lifting is
employed on daily wages, they lack the necessary
training for their job. As a result, garbage lifting is not
managed well. The issue was reported by the key
informants as follows:

We need more well-trained staff and labor to
improve our operational efficiency. Most of
our field staff is hired on daily wages for an
unspecified time and need to be adequately
trained for their job (Executive Engineer
Technical-1, MCQ).

Our human resources department needs
special training on the safe disposal of
municipal solid waste (Chief Metropolitan
Officer, MCQ).

iv.  Throwing Waste at Unspecified Points by
the Public

The disposing of waste by the public at unspecified
places causes a considerable challenge for the field staff
of MCQ in Quetta. The officials responded as;

The households dispose of their residential
waste at undesignated points, such as open
fields and along the roadsides, which makes its
collection difficult for MCQ's field staff.
(Executive Engineer Technical-1, MCQ)

v.  Lack of Well-equipped Workshops

The lack of well-equipped workshops causes
operational delays in the solid waste management by
MCQ in Quetta. The high-tier official of MCQ
responded as follows;

Our workshops need to be better equipped, so
the general maintenance of our vehicles is
delayed. This ultimately causes operational
inefficiency in solid waste management.
(Executive Engineer Technical-11, MCQ).

Vi. Lack of Essential Waste Collection Tools

The lack of essential waste collection tools causes
operational delays in the solid waste management by
MCQ in Quetta. The officials responded as;

The waste collection tools are needed for
waste disposal. The insufficient waste
collection tools negatively affect the efficiency
of the field staff of MCQ (Executive Engineer
Technical-11, MCQ).

3.9. Municipal Solid Waste Management
Practices in Quetta

The waste management practices include generation,
source reduction, reuse, collection, transport and
transfer, segregation, and disposal and recycling. The
findings showed that Quetta City generates
approximately 1500 tons of waste per day. The MCQ
uses compactors for the reduction of solid waste. MCQ
has no mechanism for reusing the waste; however,
private waste pickers use it for personal benefit. MCQ
collects almost half, i.e., 750 tons of the waste daily. In
some areas, door-to-door, whereas in other areas, waste
is collected from specific sites and transported out of the
city. Moreover, waste is not segregated at source and on
a daily, twice a week and weekly basis (Table 6).

Table 6. Municipal Solid Waste Management Practices in Quetta

Waste Practices
Management
Generation = Quetta City generates approximately 1500 tons of waste on a daily basis.

Source Reduction =

The solid waste is reduced through compactors within the selected points by MCQ in Quetta.

Reuse » The private waste pickers collect the saleable item from the waste and use it for their own
benefit.

Collection = The MCQ collects approximately 750 tones daily in Quetta.

Transport and =  Waste is collected both door-to-door and at specific sites in the city and then transported

Transfer regularly by MCQ vehicles.

Segregation = Waste is not segregated at source by MCQ.

Disposal =  Waste is disposed of on a daily, twice a week and weekly basis by MCQ.

Recycling = The waste recycling doesn’t exist.

Source: Primary Data, (2023)
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3.10. Pictorial Assessment of the Waste Collection and Disposal

e | { &

Pic 4. Waste lying on Inskumb Road
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4. DISCUSSION

Assessing municipal solid waste management is crucial
for improving urban service delivery. This study
comprehensively analyzes solid waste management in
Quetta City. Quetta is the provincial capital of
Balochistan province, with 2.5 million people. Due to
accelerated urbanization, this city has seen enormous
urban growth over the past three decades. The city has
seen urban sprawl that has brought severe challenges to
urban service delivery, particularly urban solid waste
management (Bazai & Panezai, 2020). Thus, it is highly
important to plan for delivering sustainable solid waste
management services for growing population of
provincial capital. For this, the capacity building of
Metropolitan Corporation Quetta (MCQ) is essential.

The average daily waste lifting capacity in 2020-21 was
657.75 tons. The total waste generated in Quetta is
estimated to be more than 1500 tons daily. This shows
that MCQ can lift almost half, i.e., 50%. These findings
show that MCQ needs a 100% increase in its operation
capacity to handle all the waste generated in the city. A
study conducted in Punjab province, Pakistan, reports
that in large cities of Pakistan, 80% of the generated
waste is collected on a daily basis (Chaudhary et al.,
2022). It is important to remember that the estimated
capability of MCQ to lift trash is derived from outdated
population numbers. The most recent census, conducted
in 2023, shows that Quetta's population has grown to
2,595,492.(Pakistan Bureau of Statistics, 2023). Given
the recent surge in Quetta's population, a major
expansion of the MCQ's capacity of waste management
is imperative.

The allocated expenditure on lifting the solid waste in
Quetta was PKR. 37,083,333. However, the released
amount was 24,968,546, 34% less than the allocated
amount. The data shows that there has been a cut in
MCQ's funds for solid waste management. This
significant cut needs to be clarified for the smooth
delivery of waste management services.

For solid waste management in Quetta, 231 vehicles and
machines are available. The findings showed that
insufficient vehicles and machinery had negatively
affected the proper and timely disposal of solid waste
management in the Quetta Metropolitan area. MCQ has
been unable to collect the waste generated in Quetta City
regularly. The review of published studies also showed
that the average waste generation rate in the Quetta
Metropolitan area is 0.463 kg per capita daily. The other
published studies have also reported more or less similar
findings. According to Gul (2022), residential waste
(0.360 kg/capita/day) and commercial waste (0.443
kg/capita/day) are generated in Quetta, respectively.
Similarly, Government Innovation Lab (2020) reports
that 0.408 kg/capita/day is generated in Quetta.

However, a slightly higher ratio is reported by Mati ,
with urban waste to be 0.720 kg/capita/day.

The total human resources for solid waste management
in Quetta is 2695. According to the 2023 Census, the
total population of Quetta District is 25,95,492. Keeping
the latest population statistics of Quetta, it can be found
that one sanitary worker is available for 1000 persons in
Quetta. Similar findings were reported by a study
published in 2022, which reports that in Pakistan, almost
all waste management companies have a ratio of one
sanitary worker per 1000 population (Chaudhary et al.,
2022).

The analysis of the waste management practices
revealed that waste generation is more than waste
collection; no waste reduction at source, no reuse, no
segregation, and recycling are practiced in Quetta. Due
to limited resources, waste is irregularly collected in
different wards of the MCQ, i.e., on a daily, twice-a-
week, and weekly basis, respectively. To reduce the
negative impact of irregular waste collection on the
environment and public health of dwellers, it is direly
necessary to collect all waste regularly. For this, the
operational capacity of the MCQ needs a significant
enhancement.

5. CONCLUSION

This study aimed to assess the Metropolitan Corporation
Quetta's current operational capacities and procedures
for managing municipal solid waste (MSW) collection
and disposal and to pinpoint the challenges and
suggestions for the secure disposal of MSW. The
findings showed that the municipal solid waste
generated in Quetta is approximately 1500 tons daily.
However, only 50% of the total generated waste is
disposed of on a regular basis. The significant
challenges faced by Metropolitan Corporation Quetta
include insufficient funding for managing solid waste,
financial crisis, insufficient vehicles and machinery, an
unskilled labor force, throwing waste at unspecified
points by the public, a lack of well-equipped workshops,
and a lack of essential waste collection tools. The
findings of the study concluded that the Metropolitan
Corporation of Quetta's solid waste management system
needs more operating capability due to a lack of
machinery and vehicles, a shortage of human resources,
and inconsistent and insufficient funding availability.

5.1. Suggestions for improving solid waste
management in Quetta metropolitan area

The Metropolitan Corporation Quetta faces several
challenges in managing municipal solid waste. These
challenges include insufficient funding and financial
crisis, insufficient vehicles and machinery, an unskilled
labor force, throwing waste at unspecified points by the
public, a lack of well-equipped workshops, and a lack of
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essential waste collection tools. The findings of this
study suggest that the revamping and restructuring of the
Metropolitan Corporation Quetta is direly needed. The
following recommendations are made by this study for
a sustainable solid waste management system in Quetta:

= This study recommends that the provincial
government should allocate sufficient financial
and technical resources and ensure the timely
provision of funding to the Metropolitan
Corporation  for improved solid waste
management in the Quetta.

= This study recommends that a greater number of
vehicles and supportive machinery should be
added to the existing fleet of vehicles.

= It is direly needed to provide Metropolitan
Corporation with sufficient human resources
along with proper in-service training for efficient
and secure solid waste management.

= This study suggests that awareness campaigns
should be launched for civic education of the
people in schools, colleges, universities, and
religious institutions. Moreover, social media
messages through the MCQ should be broadcast.

= This study recommends that the operational
capacity of workshops should be enhanced
through the provision of necessary technical
services.

= This study recommends that the human resource
of MCQ needs to be fully equipped with waste
collection tools.
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