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Most developing countries have faced a challenge while managing waste for over a decade. The 

main factors that influence waste management in developed countries’ cities include the strain 

on national resources caused by the high costs of waste management, the lack of knowledge and 

skills necessary for efficient waste management, and the rising amount of waste produced. 

Despite implementing systems designed to stop the waste threat, these countries need help with 

waste management. Due to this issue, numerous issues relating to the harmful consequences of 

waste products have emerged due to factors like the city's growth, the industry's rapid 

development, and population growth. However, scientists are working to identify the problem's 

current state and the best remedy. In this context, the issue of solid waste control and 

management uses a specific significance as the trend toward urbanization conditions the 

continued growth of the waste quantity. The effective resolution of this issue guarantees the 

continued advancement of society and business. The government, which is in charge of a state's 

continued evolution, works to develop new tools and strategies to make things better. In the 

United States and Europe, many methods and initiatives have been established at the local, 

regional, and governmental levels to give an effective solution to the problem of solid waste 

management. These countries implement garbage collection, transportation, and recycling at the 

local and regional levels, with a focus on industrial competitiveness, involvement of other 

countries' landfills, or inter-municipal collaboration. The modernization of the industry must be 

planned in an economically advantageous way such that expenses are reduced and output is 

increased. An economical method is therefore needed all over the world to curb this issue. 
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1. Introduction 

One of the best methods to use to control waste management is through an approach referred to as "life cycle 

assessment," "life cycle analysis," or "eco-balance". This strategy bridges the gap between the type of solid waste and 

the social or ecological impact it causes. Industrial effects like pollution and greenhouse warming do not directly hurt 

the environment; the product's action affects the ecosystem (Viau et al., 2020). LCA is a technique that has 

applications in the social, physical, and normative sciences and can be used to address various environmental 

problems. It is a research tool that concludes an examination of an environmental issue, its social causes, and the 

best solutions. International organizations, such as the ‘’World Business Council for Sustainable Development’’, have 

developed environmental standards and guidelines to advance ecological concerns and behaviors about different 

environmental processes (Shwedeh, F., Hami, N., & Baker, S. Z. A, 2020). There have been initiatives in this area, 

such as demonstration projects for cleaner production, educational programs and initiatives, and the development 

of environmental guidelines, which show the impact that both the government and businesses have placed on 

efficient ecological management (Reddy, P. J. 2019). 

Businesses in both the private and public sector businesses have given their views about environmental 

opportunities and problems by incorporating environmental issues into their business processes through cleaner 

production, environmental impact assessment, life cycle analysis, and public reporting. The EIOLCA program is the 

most popular LCA technique currently used as a model for environmental planning and decision-making (Yas, H., 

Mardani, A., Albayati, Y. K., Lootah, S. E., & Streimikiene, D., 2020). It is a paradigm for generalized planning and 
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decision-making that addresses all facets of environmental preservation and has three key components (Rives et al., 

2019). The first is planning's multidisciplinary aspect, including land use, social, economic, ecological, and technical 

factors. The second and third parts, which also demand public involvement in the planning process, all include 

requirements for the execution of corrective programs, evaluation of results, and a continual feedback loop. Wassily 

Leontief assumed that proportionality relationships might be used to simulate the intricate interconnections inside 

an economy while developing this approach of LCA (Reddy, 2019). The economic input-output model (EIOM) is the 

first-order Taylor series approximation of the fundamental, more complex interactions (Khadragy, S., Elshaeer, M., 

Mouzaek, T., Shammass, D., Shwedeh, F., Aburayya, A., and Aljasmi, S., 2022). This model is an effective practical 

tool for analyzing small motions surrounding observed data. This paper will discuss the financial study of the solid 

waste life cycle and management and its overall impact on the environment. 

2. Literature Review  

The housing and construction industries use a third of the energy in OEC&D member countries. The energy 

used in manufacturing machinery, assembly, and construction materials, as well as the transportation of those goods, 

is added up in this. Contrarily, the non-building industries charge 30–50% of all consumed goods and 40% of solid 

waste (Guo et el., 2021). Resources are becoming more scarce due to the effects of global warming and the worsening 

of the environment. According to Global Footprint Network, the ability of finite resources to support human 

consumption shortly is dubious ("Municipal solid waste management planning," 2016). Humans must devise 

treatments that improve building efficacy regarding operational and material logic to lessen the built environment's 

environmental footprint (Reddy, 2019). Practices like Life Cycle Assessment (LCA) help find design options that 

reduce environmental degradation and provide practical information necessary to achieve these advancements 

(Salameh, M., Taamneh, A., Kitana, A., Aburayya, A., Shwedeh, F., Salloum, S., and Varshney, D., 2022). 

Sustainability is becoming more of a focus in Australia among policymakers and construction professionals. LCA 

practitioners and pertinent authorities are responsible for providing relevant BMCC-LCA information and ensuring 

that the data may be appropriately collected at the B/C level (Ravikumar, R., Kitana, A., Taamneh, A., Aburayya, A., 

Shwedeh, F., Salloum, S., & Shaalan, K., 2022). An objective gauge to assess construction plans that avoid problems 

is life cycle assessment, which is being examined as actions are sought to decrease the effects of construction. 

Strategies like the AusLCI initiatives have been developed to increase and preserve the information necessary in the 

LCA's endeavor to improve the Life Cycle Assessment application in construction-related decision-making (Shwedeh, 

F., Hami, N., & Bakar, S. Z. A., 2021). These topics serve as the foundation for this analysis, which compares 

conventional and nonconventional Australian dwellings to examine the application of life cycle assessment 

(Khudhair, H. Y., Jusoh, A., Nor, K. M., & Mardani, A., 2021).. 

Industry and businesses are assessing how their operations impact the environment as environmental 

awareness grows (Xia et al., 2022). Companies have responded to this awareness by offering eco-friendly products 

and employing eco-friendly production techniques and environmental management systems. Raw material 

acquisition, processing, and even consumption result in waste production. Waste, trash, and junk all refer to the same 

thing (Tisserant et al., 2017). When a material no longer provides value to a person, that material is regarded as waste. 

These items are then thrown away or collected (trash collection) for disposal. This falls under waste management, 

which also covers waste identification, collection, sorting, storage, processing at the source, transportation, recycling, 

and disposal (Viau, S., Majeau-Bettez, G., Spreutels, L., Legros, R., Margni, M., & Samson, R. 2020). 

Solid wastes are any waste that is not fluid, including solid, semi-solid, and even gaseous and liquid materials 

in containers (Stegmann, 2018). In urban and rural environments, the sources and concentrations of solid waste vary. 

Agriculture, mining, industry, and municipal trash are these regions' leading producers of solid waste. As a result, 

industrial, commercial, institutional, building and demolition, municipal, process, and agricultural wastes are some 

of the origins and forms of solid waste (Aburayya, A., Salloum, S., Alderbashi, K., Shwedeh, F., Shaalan, Y., Alfaisal, 

R., Malaka, S. and Shaalan, K., 2023). Municipal and non-municipal solid wastes are two general categories for these 

wastes. Municipal solid wastes are trash from homes, businesses, and city construction debris. In contrast, non-

municipal solid wastes are primarily agricultural, industrial, and mining. Wastes from all of the aforementioned 

above contain toxic materials that can be dangerous. Solid waste collection involves gathering waste, sorting it 

(sometimes), and transferring it to the designated site. This spot could be a recycling facility, a landfill, or another 

place to dispose of trash (Salloum, S., Al Marzouqi, A., Alderbashi, K. Y., Shwedeh, F., Aburayya, A., Al Saidat, M. R., 

& Al-Maroof, R. S., 2023). 
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The collection of waste products is the responsibility of municipal and city councils in numerous towns and 

cities worldwide (Misganaw, 2022). However, collecting garbage from its source and delivering it to the appropriate 

location are also activities of private organizations (Shwedeh, F., Hami, N., Bakar, S. Z. A., Yamin, F. M., & Anuar, A., 

2022). The collection of municipal and household garbage is a global endeavor that involves a large number of 

participants and partners. They serve as mediators, regulators, or users of garbage collection services. According to 

scientists, these actors include families, neighborhoods, non-governmental organizations (NGOs), local and federal 

governments, for-profit businesses, unincorporated private businesses, and external support agencies (ESAs). Living 

in a clean environment is the top priority for residential households and communities ( Mulya et al., 2022). They 

typically want high-quality service providers at the lowest cost since they must purchase waste collection services. In 

low-income residential neighborhoods, solid trash collection should be given priority (Yas, H., Alnazawi, A. A., 

Alanazi, M. A., Alharbi, S. S., & Alghamdi, A., 2022). Therefore, residents instead dump their solid waste in open 

spaces close to their homes, alongside highways and railway tracks, as well as in rivers and other bodies of water. As 

a result, the locals in these places risk becoming ill. When citizens are dissatisfied with the garbage collection services 

provided, they frequently organize community-based organizations (CBOs) to assist them in enhancing their local 

environment or contact their government for service enhancement (Yas, H., Jusoh, A., Streimikiene, D., Mardani, A., 

Nor, K. M., Alatawi, A., & Umarlebbe, J. H., 2021). 

 

Figure 1: Residents’ waste production 

Even though many NGOs come from outside their work. communities, some may come from within. NGOs 

serve as a conduit between the local population and the government to improve service delivery (Khudhair, H. Y., 

Mardani, A., Albayati, Y., Lootah, S. E., & Streimikiene, D., 2020). They assist the populace in comprehending the 

significance of environmental management, the peril of irresponsible trash disposal, how to voice their concerns to 

the appropriate government agencies and waste collection authorities, and how to access local financing options 

(Khudhair, H. Y., & Hamid, A. B. A., 2015). The folks can also find work through the NGOs. Local administrations 

are entirely responsible for collecting and disposing of solid waste. Their political and personal interests sometimes 

drive them to act by their bylaws (Yas, H., Mardani, A., & Alfarttoosi, A., 2020). For example, the national government 

provides the authority to issue local governments with the bylaw enforcement authority required for effective garbage 

collection. The local governments must raise public knowledge of the value of garbage collection and proper disposal 

to attain efficiency in solid waste (Khudhair, H. Y., Jusoh, A., Nor, K. M., & Mardani, A., 2021). Additionally, this aids 

in collecting solid garbage by the neighborhood and municipal government. Collecting solid trash and preserving 

environmental soundness are crucial national government functions in any nation (Saeed, M. D., & Khudhair, H. Y., 

2024). It is the responsibility of the national government to establish the institutional and legal framework for all 

actions required to improve solid waste collection and give local governments the authority to carry out these actions. 

Additionally, it provides the local government with guidelines and capacity-building materials pertinent to this 

service delivery (Alsaud, A. B., Yas, H., & Alatawi, A., 2021). 

Regarding the collection and treatment of solid waste, the private sector—both formal and informal—also 

plays a crucial role. The traditional private sector mainly operates businesses that collect garbage to make money. 

The private legal industry collaborates with the governmental sector to offer the community's waste collection 

services (Yas, H., Alkaabi, A., Al Mansoori, H. M., Masoud, M., & Alessa, A., 2021). Because they want to attract more 

clients, this industry is more likely to provide efficient waste collection services at a lower cost than the public sector. 
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Individuals, families, or unregistered organizations engaged in unregulated operations make up the informal private 

sector on the other side. These individuals are typically looking for a source of money and come from impoverished 

locations. The rate of trash creation, as well as the availability of resources and equipment to support this collection, 

all affect how effectively solid wastes are collected. Poor or absent rubbish collection in specific low-income 

neighborhoods worldwide results in waste dumping in neighboring open spaces and vacant lots (Yas, H., Mardani, 

A., & Alfarttoosi, A., 2020). 

Due to disparities in resource endowments and the level of technology accessible for use, the extent and 

technique of garbage collection vary from country to country and between developed and developing countries. In 

most developing countries, the issue of solid waste collection and handling is made worse by the growing urban 

population (Khudhair, H. Y., Jusoh, A., Mardani, A., & Nor, K. M., 2019). Even though these countries spend much 

money collecting solid garbage, they need help with the waste generation rate. Solid waste produced in 

underdeveloped nations has a very different composition from that of developed countries (Aboelazm, K. S., 2024). 

The wastes generated in underdeveloped nations are more minor in particle size, have a higher density, and have a 

higher moisture content. Most of these nations rely on the municipal fees they get to deal with the issue of solid waste 

collection. Further delays and a slower rate of rubbish collection result in waste building up in or close to residential 

areas (Ibrahim, E., Sharif, H., & Aboelazm, K. S., 2025). 

Customers occasionally refuse garbage collection fees due to the delayed service delivery, which furthers the 

problem's escalation (Azevedo et al., 2021). People favor the solid trash collection services provided by the private 

sector over those offered by the government because the private sector is doing a better job providing them. Most 

governments in developing nations have chosen to turn to the private sector for waste collection. However, this does 

not absolve the local government of its responsibility to supervise waste collection in its purview (Khandelwal et al., 

2019). The collection and transportation of solid waste receive minimal attention from national governments in most 

developing nations (Aboelazm, K. S., Ibrahim, E., Sharif, H., & Tawakol, F., 2025). These governments give rapid 

urbanization much attention and make plans to speed up industrialization and urban expansion. However, they must 

take adequate precautions to prevent waste accumulation or improve solid waste collection methods (Yas, H., 

Mardani, A., Albayati, Y. K., Lootah, S. E., & Streimikiene, D., 2020). 

The easy transportation of solid wastes is also hampered by the fast urbanization and expanding population 

in municipalities (Aboelazm, K. S., Tawakol, F., Ibrahim, E., & Ramadan, S. A., 2025). Waste transportation through 

towns is slowed down by traffic congestion, bad road conditions, and weather. Residents often resort to throwing 

their solid wastes in vacant spaces with no or poorly designed garbage collecting facilities and patterns in the 

neighborhood (Antelava et al., 2019). Usually, this occurs in low-income areas where the locals cannot pay for waste 

collection services. As previously said, these folks frequently resort to dumping in public areas, rivers, and by the 

sides of roads, which is a problem that jeopardizes their health (ZF, 2016). Some sites, particularly those in slums, 

are also overcrowded and difficult for waste collectors to access. 

The advantage of obtaining waste collection services from private service providers is that it allows residents 

in locations where they can afford them (Kaza & Yao, 2018).  Although this is the case, regular containers are typically 

only available to keep the garbage onset collected. Solid garbage is held in drums, plastic containers, or even paper 

bags in specific locations until it is collected (Aboelazm, K. S., & Afandy, A., 2019). Garbage is taken out of these 

containers by the collectors who arrive. A problem that affects the effectiveness of solid waste collection is caused by 

humans and animals scavenging for valuables among the trash, which disturbs the environment, and causes garbage 

to be distributed (Khudhair, H. Y., Alsaud, A. B., Alsharm, A., Alkaabi, A., & AlAdeedi, A., 2020). 

Christensen (2010) states that most developing nations still collect solid waste using outdated techniques 

like road sweeping and garbage trucks. Trash collectors frequently use trucks to move waste from producing sites to 

disposal locations (Aboelazm, K., 2022). In communities with a medium level of affluence, it occasionally happens 

that the homeowners help the garbage collectors load the trash onto the trucks (Ludwig et al., 2018). When residents 

in low-income communities dispose of their rubbish in public places, the competent authorities are accountable for 

collecting the waste and transporting it to the proper dumping sites (Aboelazm, K. S., 2021). 

Most of the solid wastes gathered in developing nations are thrown in open dumpsites, which poses risks to 

the environment's health, mainly if dumping is done for a long time. Landfill usage in these nations is relatively 

minimal. Usually, recyclable materials like scrap metal and plastic containers are used. Compared to underdeveloped 
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countries, affluent countries produce more solid garbage on average (Aboelazm, K. S., Dganni, K. M., Tawakol, F., & 

Sharif, H., 2024). These nations consume more than developing nations, which explains why. Their solid waste is 

produced in vast quantities and lacking in organic substances (Al-Fadhli, 2016). These nations ' government 

regulations and environmental concerns allow waste collection companies to provide efficient services, particularly 

in urban areas. 

In these nations, substantial regional variations exist in how solid waste is collected. According to Al-Fadhli 

(2016), in some locations, those responsible for producing the trash gather the waste and put it in temporary storage 

bins or any other materials placed strategically for commercial garbage collectors to pick them up. Due to 

environmental difficulties connected to garbage dumping, some wealthy nations have chosen to ship their solid 

wastes and dump them in other countries. In this situation, rich nations attack underdeveloped nations with lax 

environmental regulations or allow more dumping. Electronic garbage, textiles, and plastic containers are only a few 

examples of solid waste these nations frequently export across borders (Vyas et al., 2022). Industrialized nations ship 

these materials to underdeveloped countries for reusing, recycling, or disposal. Several countries, including Australia, 

the United Kingdom, Canada, New Zealand, and others, use curbside collection of domestic solid waste. This 

technique uses trucks with specialized construction to gather trash (Aboelazm, K. S., Tawakol, F., Dganni, K. M., & 

AlFil, N. Z., 2024). 

Urban residents frequently receive specific municipal or city council containers to dump solid garbage. These 

containers are placed by the roadside and picked up by passing trucks.  Recyclables can be collected using this 

technique and then transported to designated locations for sorting and recycling. This approach's primary goals are 

to raise the rate of recycling and lower the volume of solid trash that is disposed of. Some nations additionally 

transport their garbage to specified locations via underground conduits. This illustrates modern technology being 

applied to the collection of solid trash. The vacuum system's impact causes the waste to travel through the channels. 

The Envac method, and Metro Taifun single-line and ring-line systems, among others, are standard systems that 

garbage collectors utilize to collect waste in this manner. Various solid waste collecting methods and strategies are 

necessary to improve effective service delivery. The maximum amount of rubbish a household can produce during a 

given period is regulated in some developed nations (Yas, H., Alsaud, A., Almaghrabi, H., Almaghrabi, A., & Othman, 

B., 2021). 

These tools are simple and suitable for individuals and small groups to deliver rubbish-collecting services 

(Balasubramanian, 2021). The use of the techniques for small-scale waste collection requires minimal financial 

outlay. The anotime-honourednored process used by most municipal governments to collect solid wastes, particularly 

dust in towns, is road sweep. The application action of the most influential and financially sound methods is necessary 

for commercial garbage collection. Developed nations gather and transport solid waste using specialized vehicles and 

other modern means. Several developing countries also get help from wealthy nations to collect their garbage. 

3. Methodology 

According to ISO, life cycle assessment is the process of compiling and evaluating the efforts, outputs, and 

potential ecological effects of a product system over its lifecycle. Right now, life cycle assessment is a crucial tool for 

making decisions about sustainability. According to its level of service and assistance, its significance has yet to be 

determined. When environmental policy became essential in countries participating in the Economic Cooperation 

and Development organization, LCA was developed. The study gives examples of the main components of the Life 

Cycle Assessment. In general, life cycle assessment assesses potential effects on the environment that manufactured 

goods, processes, or services may have over their lifetimes. The idea of organizing natural resources according to their 

life cycles can be shown using figures. With the help of the numbers, it is possible to show how energy enters the 

system while goods and waste leave. 

4. Analysis and Discussion  

4.1 Data Sources  

The data sources include input-output matrices, economic impacts generated from those matrices, power 

consumption about average electricity prices, fuel and mineral use, other energy and fertilizer usages, other 

pollutants, and greenhouse and hazardous emissions. 
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4.2 The Environmental Planning Process 

The following are the considerations during the planning process. The environmental EIOLCA should 

concentrate on minimizing ecological hazards of the input of the combination of pollutants emitted. The model must 

pay attention to technological challenges to ensure that all nations have access to the finest technology. Before making 

judgments regarding EIOLCA, potential financial repercussions should be considered. Financial aid programs and 

methods of transmitting relevant technology should also be chosen. It should also emphasize user-oriented concerns 

as part of information campaigns to inform everyone whom the environmental choice can impact (Das, S., Lee, S. H., 

Kumar, P., Kim, K. H., Lee, S. S., & Bhattacharya, S. S. 2019). 

4.3 Solid waste in urban Areas 

This table shows the stages that the waste goes through from collection to recycling 

Table 1: solid waste cycle in Urban areas 

 

 

Public health and environmental sustainability depend on urban solid waste management. The process starts 

with classifying garbage from households and businesses into organic, recyclable, and non-recyclable categories. To 

minimize waste, we should use resources wisely and reduce excessive packaging and disposables. Encouraging people 

to repurpose items before disposal and repairing or repurposing goods can extend their lifespan. Recycling facilities 

are crucial for transforming materials like paper, glass, plastics, and metals into new products (Aboelazm, K. S., 

Tawakol, F., Ibrahim, E., & Sharif, H., 2025). Material Recovery Facilities (MRFs) play a crucial role in material 

recovery. They use mechanical and manual processes to sort and prepare recyclable materials for manufacturers. 

Anaerobic digestion, which occurs without oxygen, decomposes organic waste, producing biogas and a nutrient-rich 

byproduct called digestate. Utilizing energy from waste materials is a topic of interest, with processes like 

incineration, gasification, and anaerobic digestion offering energy and heat generation possibilities (Aboelazm, K. S., 

2023).  

4.4 Environmental Plans and Policies 

Effective environmental planning also requires the development of institutions and organizations (Abdallah 

et al., 2020). Regarding the economic side, institutional development addresses organizational and legal constraints 

and human resource shortages. In contrast, legal institutions form the foundation of development and environmental 

control. For instance, property systems and land-use planning regulations are a substantial element in EIOLCA. They 

are crucial in any rural or agricultural development or conservation endeavor, yet programs are frequently started 

without understanding these core systems. The relevant laws, rules, and environmental standards are included in 

legal systems and the regulatory framework required by the government to implement them. Some nations have 

multiple agencies working together to create environmental plans. Such "multi-planning agencies" are groups of 

connected planning organizations that provide a more significant input of specialization and job coordination 

(Balasubramanian, 2021). The goal of inter-organizational growth must take into account the new formal and 
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informal connections that have been made between government agencies as well as those that have been made with 

private industry, nonprofit organizations, and the community (Xia et al., 2022). EIOLCA is currently a pressing 

necessity in most developing nations to enhance institutional capacity for sustainable development (Yousefi et al., 

2021). However, selecting environmental policy tools is considered crucial to promoting sustainable development 

and improving institutional and legislative systems. Technological, regulatory, and economic tools are the primary 

tools for implementing environmental policies (Mandpe et al., 2022). 

Some methods use conversion factors to express solid waste quantities in terms of volume. However, the 

fundamental complaint is that it is scientifically unjustified to aggregate diverse waste types without considering their 

environmental properties. Nearly every environmental issue that LCAs address results from landfill emissions 

(landfill gas). The impacts of waste disposal's theoretical components, which still need to be adequately developed, 

are understated. When efforts are made to aggregate emissions, significant issues also generate. Another method that 

has drawn criticism is the so-called "critical volume method," which determines a hypothetical "critical volume" by 

dividing the quantity of each pollutant by the limit of its maximum allowable concentration. These permissible levels 

of human toxicity are reflected by these regulatory limits: maximum exposure concentrations at work or maximum 

emission levels ("Municipal solid waste management planning," 2016). The critical volumes for air and water, 

respectively, are then added to aggregate the emissions. 

Types of waste in Gulf countries 

This graph presentation shows different gulf countries and their municipal solid wate generation rates in a 

day. From the analysis, united states have the most munical solid waste produced while Oman has the least. 

 

Figure 2: representation of types of waste in gulf countries 

Study Objective: To assess municipal solid waste management in Al-Ahsa, Saudi Arabia. Garbage 

Generation: Al-Ahsa generates 3,800 cubic meters of municipal solid garbage per day, or 1,140 metric tons. The 

average daily generation rate per capita is 0.95 kilos. This is below Saudi Arabia's average. Regional Comparisons: 

The average MSW generation rate for the US, EU, and developing countries is 2.08, 1.51, and 0.50. This shows that 

developed areas generate more garbage. Waste generation differences may be due that Saudi Arabia's high level of 

life and affluence, including a significant share of foreign workers, may explain its low trash creation rate per capita. 

It may be because Saudis utilize more packaged meals and bottled beverages. 

4.5 Cost Analysis 

Solid waste management is an essential component of modern life. However, it may be an expensive effort 

for both businesses and governments. The actual cost of waste includes more than just the direct collection and 

disposal costs (Paes et al., 2020. It also considers indirect costs such as lost resources, health hazards, and 

environmental damage. Understanding the cost of garbage is essential for effective waste management. By analyzing 

the financial impact of waste, businesses can identify areas for improvement and implement waste reduction and 

cost-cutting solutions (Christensen, 2010). In addition to the bottom line, this has the potential to improve the 

environment and create a more sustainable future. It should be underlined how crucial financial analysis for solid 
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waste management is to businesses and society (Balasubramanian, 2021). Companies can identify areas for 

improvement and potential savings by understanding the whole cost of waste, including direct and indirect costs. A 

brand's reputation is enhanced by proper waste management, which reduces costs and delivers better environmental 

effects (Wang et al., 2020). We presented a case study of a company that successfully used waste management 

practices and enjoyed substantial financial gains. When money is invested in waste management, the environment 

and society gain, and there is a good return on investment (Das et al., 2019).  

Global Trends in solid waste management  

This table shows how money was distributed in 2016 to cover different solid waste impact category. This 

year’s total cost goes higher for several impact categories, but terrestrial acidification damage costs are the highest. 

Table 2: LCA Results 2016 

 

 

The 2016 LCA results show that transportation contributes significantly to global warming, ozone depletion, 

human health, fine particulate matter formation (PM2.5), terrestrial acidification, freshwater and marine 

eutrophication, and ecotoxicity. It also influences land use planning and infrastructure development, emphasizing 

the need for sustainable practices. The role of transportation in mineral resource scarcity underscores the importance 

of resource-efficient practices and recycling. These findings highlight the need for stringent measures to combat 

climate change and protect terrestrial ecosystems. This table shows how money was distributed in 2015 to cover 

different solid waste impact category. The damage cost for global warming depreciates from 2018, 2017 to 2016. 

however, the cost to deal with the issues is still high and affecting the economy. 
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Table 3: LCA Results 2015 

 

 

The 2015 LCA results highlight the environmental impacts of transportation and waste management, 

including high greenhouse gas emissions, ozone depletion, fine particulate matter formation, and challenges to 

terrestrial and marine ecosystems. Transportation contributes to acidification, eutrophication, and ecotoxicity, while 

responsible waste management practices are crucial. Sustainable planning and efficient resource management are 

also essential to address land use impacts and mineral resource scarcity. 
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Table 4: impact Category 

 

The environmental impact analysis of transportation and waste concrete processes reveals significant 

impacts on global warming, stratospheric ozone depletion, air quality concerns, aquatic ecosystems, land use 

alterations, and mineral resource scarcity. These activities contribute to 54.41% of global warming, 28.55% of 

stratospheric ozone depletion, and 40.81% of fine particulate matter formation. These processes also contribute to 

ozone formation and marine ecosystems (Mehta, K. P. 2001). 

Table 5: Natural logarithmic calculation in 2018 
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The data reveals the significant environmental impacts of transportation activities, including exacerbated 

global warming, moderate impact on stratospheric ozone depletion, severe impacts on human health through ozone 

formation, and significant contribution to fine particulate matter formation. It also highlights the need for cleaner 

and more sustainable transportation practices, and highlights the need for comprehensive sustainability measures 

and policies within the transportation sector. 

Table 6: Landfilling impacts 2018 

 

Landfilling practices have significant environmental consequences, including contributing to global 

warming, ozone depletion, human health, terrestrial acidification, freshwater eutrophication, marine eutrophication, 

and human carcinogenic toxicity. The Life Cycle Assessment (LCA) score of 18.10 and damage cost of 15.23 show that 

landfilling significantly impacts climate change, human health, and land use. It also contributes to ozone formation, 

fine particulate matter formation, terrestrial acidification, freshwater eutrophication, marine eutrophication, and 

human carcinogenic toxicity. 

Table 7: Natural logarithmic calculation for 2017 
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A 2017 analysis of transportation's environmental and economic impacts revealed significant concerns, 

including global warming, ozone depletion, fine particulate matter formation, terrestrial acidification, freshwater 

eutrophication, marine eutrophication, and terrestrial ecotoxicity. These impacts have significant economic 

consequences, with damage costs associated with several categories. The data also highlights the need for sustainable 

transportation practices and policies to mitigate environmental harm and economic risks, promoting a more 

sustainable future.This graph shows the relationship between impact and cost for transportation method in 2017.  

Figure 5 presents the results of the damage cost for three methods from the year 2017, in which R 2 = 0.614. In 

addition, the damage cost forecast for the three methods shows that it will keep increasing in the future. 

 

Figure 3: relationship between impact and cost for transportation method in 2017 

Figure 3 displays the 2017 relationship between environmental impact and transportation costs, focusing on 

three distinct transportation methods. The graph reports a reasonably strong correlation between impact and cost, 

as indicated by an R-squared value of 0.614. On the graph, the x-axis represents transportation impact, while the y-

axis represents cost. The upward trend of data points implies that as transportation methods exert a more substantial 

environmental impact, their associated costs also increase.  This table shows the Natural logarithmic calculation for 

the filling method in 2017.This data shows how different categories benefited in 2017 and their damage cost in land 

filing.we can compare the LCA results with damage cost to determine the profits. 

Table 7: Natural logarithmic calculation for the filling method in 2017 

 

The on landfilling activities in 2017 demonstrates significant environmental effects and related damage costs 

in a number of areas. With a significant impact score of 18.02 and a damage cost of 15.15, global warming stands out 

as a major issue, underlining its role in greenhouse gas emissions and associated costs. Additionally, landfilling has 

a noticeable impact on concerns relating to human health, with ozone generation receiving a 13.23 impact score and 
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a 16.16 damage cost in this category. Similarly, fine particulate matter formation highlights concerns about air quality 

and public health, with an impact score of 11.83 and a damage cost of 16.21. Furthermore, landfilling's impact extends 

to terrestrial ecosystems, acidification, and ecotoxicity, all of which display substantial environmental consequences, 

as reflected by their impact scores and damage costs. These findings underscore the need for improved waste 

management practices and policies to mitigate the adverse environmental and economic impacts of landfilling. While 

certain categories like marine eutrophication and mineral resource scarcity exhibit relatively lower impacts and 

damage costs, they still demand attention to ensure sustainable resource use and minimize ecological disruption (El-

Fadel, M., Findikakis, A. N., & Leckie, J. O. 1997). In Figure 4, the relationship between the environmental impact 

and the cost associated with landfilling in the year 2017 is examined. The graph provides coefficients of the 

determinants and reports an R-squared (R^2) value of 0.5902. When comparing this R-squared value to the one 

derived for 2018, it becomes evident that it is slightly lower. As the environmental impact of landfilling increases, 

there is a corresponding escalation in the costs involved. 

 

Figure 4: Environmental impact and the cost associated with landfilling in the year 2017 is examined 

5. Conclusion 

Despite numerous criticisms, LCA has allowed for identifying and evaluating environmental impacts. 

Industrial activities are a significant factor in adopting different LCA methodologies, and organizations must look 

beyond their traditional spheres of influence to evaluate the upstream and downstream effects of their operations. 

Rather than focusing solely on site-specific effects, they are increasingly expected to consider the environmental risks 

associated with producing their raw materials and consumer use of their products (Khandelwal et al., 2019). More 

efforts must be made to improve product recycling and reusability, provide safe disposal options for used chemicals 

and residues, and support organizations in reducing losses through improved management and maintenance 

procedures. These efforts go beyond simply relying on every LCA decision. 

6.  Recommendations 

The current constraints must be managed to encourage the adoption of zero waste management. First, 

developing nations need assistance with education and implementing waste collection, sorting, and recycling 

programs (Kandakatla et al., 2017). The importance of intelligent consumerism should therefore be conveyed to 

wealthy countries. Additionally, it is essential to encourage community engagement in waste removal initiatives. 

Utilizing the opportunities found is vital, as is lowering the risks and weaknesses of zero waste management. The 

zero-waste policy has a very high potential for reducing waste. Therefore, making everyone aware of their 

responsibility for the earth's survival is crucial. 
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