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Abstract

The “generation of solid wastes” has been noted to increase at a high rate, which made it the

requirement to manage such wastes. The process of “Waste-to-Energy” acts as a source of

renewable energy, which can help to convert the MSW or “Municipal Solid Waste” to renewable

energy. Ireland has been noted to possess a recovery rate of 80% (for products such as “glass,

plastic and paperboard”). The factors affecting the “sustainability of solid waste management”

are “legal policies”, “willingness-to-pay”, “attitude towards waste recycling” and others. The

challenges faced while processing “management of solid wastes” is “lack of awareness for

practicing segregation”, “characterization of wastes”, funding and others. The study abides by

“positive philosophy”, “deductive approach” and “descriptive design”, while follows both

“survey (50 employees of Panda) and interview (3 managers of Panda)” as “primary data

collection method” and further includes “secondary data collection” as methods. The research

results help to state that the study inclines to achieve the hypothesis statement that makes a

positive linkage between the “Utilization of Solid Wastes” and Renewable Energy. The

recommendations relate to “characterization of wastes”, “creating awareness for practising

segregation” and “proper funding”.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

In the recent era, as the European society has continuously grown earlier, people of society can

afford to purchase more products than before and it produced waste. It is evident that when

consumption changed dramatically, choices of customers varied and many products are mainly

designed for shorter lifespan and disposable. With the growing population as consumptions

increases, the quantity of waste is also increasing at an emerging rate than before. Embracing the

major focus on solid waste in order to utilize solid waste, as urban cities face infrastructural and

migration challenges, the first chapter of this dissertation portrays aim, objectives, research

questions, hypothesis followed by background and rationale.

1.2 Research Background

From household works in societies of urban cities in Ireland, daily, a huge amount of waste is

continuously generated. In this regard, by taking consideration into the estimation of the density

of cities, the target of Ireland is to achieve 40% "renewable energy supply of electricity" at the

year of 2020 (Vo et al. 2017). Despite that, it is also targeted to achieve “10% renewable energy

supply in transport” and “12% renewable energy supply in heat”. In this subject area, the main

issue raises regarding the utilization of full potency of the city, as deposition of various solid

waste becomes the reason behind several diseases like diarrhoea and cholera. In this regard,

“comprehensive legislation has been built in the EU” (European Union) along with specific

targets and objectives towards improving waste management and utilizes them as renewable

energy. Renewable energy consumption is expected to increase by around 27% by 2030 (Scarlet,

Fahl and Dallemand, 2019). Different unwanted materials by residential, industrial, as well as

commercial activities manage the culmination of garbage. In final energy production, usage of

MSW (Municipal Solid Waste) helps in contributing to increasing sources of renewable energy

share. Beneficial and proper usage of solid waste helps in saving "landfill capacity" of such

materials, which is mainly produced in the construction industry.
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Figure 1.1: Process of a solid waste management system

(Source: Vo et al. 2017)

In order to reduce pollution in society and make a balance between society and the environment,

different functions of waste management are needed to follow accordingly. From waste

generation to processing and handling, collection and then recovery of wastes can be concussed

as the best approach for the environment. The embedding core focus on different processes and

functions of waste management, it is easier to utilize disposal waste materials. In this regard, as

part of the treatment of solid waste, certain materials of solid wastes can be handled and recycled

so that environmental pollution can be reduced accordingly.

Through indulging core focus against technological developments, it becomes easier to faster

and develops the process of solid waste management and recycling. In words of Scarlat et al.

Dallemand, (2019), the conversion process form “Waste-to-energy (WtE)”, being a resource of

renewable energy, sustainable development of MSW can be led, which is necessary towards the

development of society as well. It is proved that around 10-15% reduction on GHG emissions
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would be achieved based on the improvement of "volarisation of waste streams" as the recovery

of energy is an integral part of society. During the "Waste management cycle" waste play an

effective role in circulating economy of a society, where waste prevention, resume and then

recycling is the part of waste management.

Moreover, renewable energies are medical, paper, organic, plastic waste that needs to be

regulated based on the utilization of solid waste. Associating this view, “eco-friendliness of

polymer utilization”, “solidification of fly ash” and implementation of “waste-to-energy”

technologies can be found as more helpful to utilize solid waste and leading sustainable

development in society. Furthermore, it is evident that the proper usage of “polymer

degradation” is a specific part of “photoconductive degradation”, which can be applied in

societies. In a larger scale, different business parameters like environmental and socio-economic

would properly be palliated after the application of BTT (“Biological treatment technologies”)

(Dahlanet al. 2018). It would become easier to add an extrinsic value in the life of people and

society. Moreover, environmental pollution can also be reduced based on the utilization of solid

waste properly.

1.3 Research rationale

The issues entailing to solid waste utilization is inefficient employment of solid waste

management within the municipality. Appropriate measures need to be taken into considerations

so that waste generated through human activities can have an effective and efficient solution.

According to Zohoori and Ghani (2017), improper solid waste management is becoming a

challenge for the government of different countries, as it is creating a serious issue for the public

safety, health, and environment. The entire public discourse gets affected as the number of

industrial and urban cities face challenges such as migration and infrastructural. Apart from these

challenges, the non-ETS sector has included non-energy related waste and agricultural emissions,

which is projected to be below the 2005 level in 2020 (SEAI, 2019).
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Figure 1.2: Ireland non-ETS emissions

(Source: SEAI, 2019)

The cities, which are facing the ever-growing concern for the population, need to be developed

with proper planning. Financial and institutional parameters have led to the development of

improper solid waste management. The quality of “solid waste” are critical for the determination

of the appropriate handling of solid waste. The importance of recyclability would be utilized

when those solid wastes are put into use for the proper development of energy facilities. As

opined by Tonini et al. (2018) gasification and incineration is a couple of methods that can be

subjected to energy conversion in the industry. Appropriate solid waste management needs to be

sought after by the government, as it comprises waste from different sources. Industrial,

residential, and different commercial activities all come under the category of solid waste which

needs to be handled with proper care.

The rationale behind the issue reflects the health and environment of human beings. The amount

of environmental impact improper garbage disposal makes is a noteworthy parameter that needs

to be looked after with accuracy. Garbage disposal is a widespread and stringent problem in both

the urban and rural areas. As opined by “Abdel-Shafy et al. (2018)”, domestic inorganic and

organic waste is most prominently used for dumping in canals and drains. As the absence of a

garbage, collection system becomes much more apparent, and the subsequent dumping of huge

amounts of solid garbage waste in the open canal drains blocks the overall sewage system.
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Industrial waste, household waste comprises mainly toxic materials, which in turn acts as a

hazardous element for the environment. The entire BOD ("biological oxygen demand") is

lowered as the degradable constituents add significant loads to the local eco-system. Deposition

of several types of garbage materials aids in the formation of cholera and diarrhea, which mainly

comes from the solid wastes generated from the city. Environmental preservation measures need

to be implemented adequately so that the sequence of health hazards can be alleviated.

Inappropriate solid waste management has wreaked havoc in the environment of Ireland. Proper

utilization of household waste has remained at the same recycling rate of 41% from the year

2012 to 2016 (EPA, 2016). The fuelling of the wastes and materials is touted to be at a maximum

of 2.8 million tons, which have been growing significantly at a significant pace. Community

cleaning up of fly tipping, littering, and enforcement of local authorities have managed 70,000

tons of waste (EPA, 2016).

Figure 1.3: Increase in the tonnage of biodegradable municipal waste

(Source: EPA, 2016)

From the above figure, it can be found that the phenomenon of illegal dumping has increased at a

substantial rate of 85%, which has been received as a complaint in the “National Environmental

complaints line”. Biological waste treatment plants have accepted more than 350,000 tons of

biodegradable waste from the treatment facilities. A significant increase in the BMW

(“biological municipal waste”) has been disposed to the landfill from the year 2015 to 2016. On-

site treatment of industrial waste has been issued under the EPA, where the generation and

capacity of municipal waste in terms of amount have grown at a faster rate (EPA, 2016).

The research illuminates on the utilization of wastes to generate renewable energy in Ireland.

Identification of solid waste for future use, finding out the different ways through which the solid
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waste can be utilized, and the subsequent processes for better measurement of solid waste are the

main focus of this research.

1.4 Aims and Objectives

Aim

This research aims to identify the possible way outs that can be used for utilizing solid wastes.

Objectives

● To identify the solid wastes that can be utilized for future use

● To identify the ways through which solid wastes can be utilized to reduce pollution

● To recognize challenges that can be faced while carrying out the process of utilizing solid

wastes

● To recommend necessary strategies that can be used for the utilization of solid wastes

1.5 Research Questions

● How to identify the solid wastes that can be utilized for future use?

● What are the ways that can be used for utilizing solid wastes to reduce pollution?

● How to recognize the challenges and issues that can be faced while carrying out the

process of utilizing solid wastes?

● What strategies can be recommended for utilizing solid wastes in a better manner?

1.6 Hypothesis

H1. There is a positive link between Solid waste Utilization and renewable energy

H0. There is a negative link between Solid waste Utilization and renewable energy

1.7 Significance related to this Research

Based on the current research it is possible to lead success in necessities like energy, drinking

water, economic opportunity and food. It is possible to generate better developmental aspects in

societies and the agricultural field while composing core focus on solid waste management

through the usage of various technological aspects. In this regard, the current study helps in

revealing the necessities of utilizing solid waste and increase the application of renewable energy

sources so that it can be easier to reduce the amount of environmental pollution. Identifying and

being aware of the needs of reduction in pollution in society, as a part of pollution control,

recycling of solid waste can be found as more helpful in the environment of urban cities of

Ireland. Embracing the core focus of this study and highlighting the environmental crisis in
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Ireland and globally, increasing knowledge towards the advancement of technologies it is

possible to revive the average amount of solid waste and generation of solid waste than before.

1.8 Dissertation Structure

The first chapter introduction is going to focus on aim, objectives, research questions, followed

by the background and rationale of this research based on the concerned research topic. In light

of this chapter, the next chapters can be developed accordingly, so that aim of the research can

be achieved as well. Thereafter, the second chapter literature review would portray theoretical

aspects, concepts, factors andimportance as well as challenges related to the concerned topic-

based different sources of authors. However, exploring the situation of solid waste management

to produce renewable energy, the third chapter methodology is going to underpin a major focus

on different research methods for collecting further data in this research area.

Figure 1.4: Structure of the dissertation

(Source: self-developed)

After discussing research methods in the third chapter, the fourth chapter findings would help in

presenting collected data in a proper way and in the last chapter, those findings would be

discussed for leading conclusion in this research in an effective way. However, the decreasing

volume of major solid waste, which is dumped in landfills and recycling them for the local

sources of renewable energy can be easier to reduce carbon emissions. The conversion processes
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related to WtE can also help in leading sustainable development in societies and helps in

reducing the increasing rate of pollution in the environment. Prioritizing additional

environmental benefits of recycling process the current study can impose diversion from energy

recovery and landfill from waste.

1.9 Summary

After reviewing the background of the concerned related to solid waste as renewable energy, the

current study imposes major focus aim and objectives of in this research so that further

development in the topic can be possible in next chapters. Through identifying the objectives of

this study in an effective way, the rationale of this study is developed as well. On the other hand,

as this study focuses on the necessities of pollution control in the environment, social

responsibility of reducing such issues can also be highlighted, which is going to discuss in next

chapter by supporting the view of different authors. On the other hand, the development of the

hypothesis can need to achieve based on the collected findings related to this topic as well.

However, in terms of leading further development in this study, the establishment of aim and

objective can be more helpful while developing questions for data findings and discussion in the

next chapters as well.
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CHAPTER 2: LITERATURE REVIEW

2.1Introduction

This chapter is going to shed light on the concepts, factors as well as theoretical aspects related

to the subject based on the view of different authors. Through reviewing the literature of other

authors, it is possible to develop in-depth analysis in this part associating correlation between

increases energy consumption and wealth of people in urban cities. However, embracing waste

management and treatment process, strategies can adobe identified based on which the

development of the recycling process would incline. Furthermore, several challenges related to

the utilization of solid waste can also be highlighted in this chapter.

2.2 Conceptual framework

Figure 2.1: Conceptual Framework

(Source: Self-developed)
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2.3 Concept of the utility of solid waste as a renewable source of energy

“Solid waste” comprises different types of materials such as household, industrial, and

institutional waste, and so on. According to Choon et al. (2017), the integral part of the solid

waste is the use of plastic. As it has the robustness, strength, low density, and fabrication

capacity, therefore, they are an integral part of the not only industrial and automotive sector but

also household utilities. The economic value from the waste flow is generated adequately as the

contributing factor in solid waste management needs to be properly regulated and disposed of.

The economic growth of developing countries would invariably generate solid waste. Therefore,

it is of great necessity to introduce much-needed methods for the reduction of solid waste. A

holistic approach needs to be taken into consideration so that every aspect of the environment,

socio-cultural, technical, economical parameters is addressed with efficiency. Therefore, it is

essential to indulge in recycling so that solid waste utilization can be achieved. Appropriate

generation and storage of solid waste, reusing them by composting, collection of primary waste,

community bin management, secondary waste collection, and disposal, and the subsequent

disposal of waste in landfills is the process of waste management. As opined by Mwanza et al.

(2017), LCA (“life cycle assessment”) of the wasted product needs have happened from the

ground level, where the social, environmental, economic impact of the recycling chain needs

proper evaluation.

With the help of adequate recycling technologies, the end of life of products and their waste

management would help in recycling and recovery of products. On the flipside, “Soroudiet al”.

(2018) made an argument that the emissions of carbon dioxide, methane, carbon monoxide act

collectively as a greenhouse gas. The potential impact of these gases can change the climatic

conditions of the world. Therefore, better recovery of solid waste management needs to be in line

with the amount of impact it would make on the environment. In order to put the concept of solid

waste management to action, effective planning, and development strategies about the categories

and quantities of such wastes are of great importance. Therefore, proper quantification of

sustainable solid wastes followed by characterization is an integral part of the recycling and

recovery of the solid waste management systems. [Refer to appendix 1]

2.4 Theoretical analysis related to the utility of solid waste as a renewable source of energy
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Theoretical approaches are essential so that the idea of “solid waste management” and utilizing

them for a renewable source of energy becomes pertinent. Transition theory and decision theory

are the most prominent theories for analysing the utility of solid waste management.

2.4.1 Transition Theory

The efficient management of waste can be interpreted as a change of transition from

conventional solid waste management. Developing a perspective on both the niche strategy and

the multiple level of management is going to provide a basic framework for better waste

utilization. According to Lozano Lazo and Gasparatos (2019), the long-term change in the

social-technical systems mainly food, water, and energy systems would help in getting an insight

into the intricacies of solid waste management. The notion of sustainable public and private

partnership and the cultural acceptance of the newly introduced technology, perception among

the public for using this technology, the market for the end product, opportunities for

employment, financial values, and the subsequent economic growth and urbanization needs to be

regulated by the government policies and regulations.

Figure 2.2: Transition theory
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(Source: Lozano Lazo and Gasparatos, 2019)

Moreover, the notion of infrastructure and the gap in public-private partnerships would be

mitigated if the inefficient use of technology, poor set up of technology, lack in the supply of

expertise, low scale infrastructure are addressed properly. The socio-economic and technical

parameters have a nature of reciprocity that needs to be abiding by both of these segments.

Radical innovation emerges from the niches and stable rules for the support of innovation are

mainly involved with the stakeholders. The innovation is created within the market itself when

the transitional factors create a breakthrough within the system. Furthermore, a development in

the external regime and internal niche creates dynamics for the development of the landscape. As

opined by Levidow and Upham (2017), with the help of public awareness desirable strategies of

waste management the idea of “reduce, “reuse”, “recycle” needs to be adopted gradually for

better management of industrial waste. Open burning of garbage comes under the preindustrial

and indiscriminate stage of garbage disposal. Therefore, the beneficial outcomes from the public

discourse can only be generated if proper education, encouragement, and government policies

are put into practice.

Henceforth, the governmental bodies must establish effective systems that would help in shaping

the transition model. The application of socio-technical parameters needs to be evaluated for

further implementation of this technology for a better generation of renewable energy.

2.4.2 Decision Theory

Appropriate utilization of decision theory in modern solid waste management is an umbrella

term that seeks to take into account multiple criteria for furthering the decisions and groups of

multiple criteria. According to Iyamu et al. (2017), MCDA ("multi-criteria decision analysis")

aids in describing objectives and criteria that are coupled with various decision frameworks. It

probably engages with several ecological assessment tools, where the notion of environmental,

economic, financial, technical, and socio-cultural concerts is taken into consideration. Decision-

making waste management parameters are utilized sufficiently to tackle a broad range of

objectives. The decision involving environmental parameters is multidimensional. Decision-

making regarding waste recycling and the development of newer facilities act as an influential

parameter to society as a whole.
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Figure 2.3: Multi-criteria decision analysis

(Source: Iyamu et al. 2017)

Effective integration of political, economic, social, cultural, and financial values alongside the

preferences of stakeholders needs to be analysed for better management of waste. According to

Li et al. (2019), modelling is essential for identifying the cost-effectiveness of economic policies

for municipal solid waste management. The amount of waste generated, capacity for treatment,

disposal, and diversion of cost can result in uncertainty of a comprehensive decision-making.

Development of and ISWM ("integrated solid waste management") is crucial as the landfill

disposal, and groundwater is being contaminated from the urban centres. Therefore, it is

necessary to keep in mind the distribution of municipal solid waste management in different

facilities, and the subsequent increase in the infrastructure systems. The revenue and cost

components are essential for the estimation of waste packaging, temperature, humidity, and

variation in waste density measurement.

2.5 Concept of the importance of the renewable source of energy

Nowadays energy storage is continuously becoming an integral part of renewable energy.

Renewable energy is mainly being produced from natural sources that are not exhausted or

consumed by a human being. With the increasing number of the population globally, exhaustion

of greenhouse gases is increased accordingly. Production of renewable energy from natural

sources can help in reducing emissions of greenhouse gases. In order to keep balance in world

temperate and reduce the possibilities of global warming, renewable energy systems are far

better than other conventional energy sources. Towards leading modern and sustainable well-

being in societies utilization of natural energy sources can be considered as an important part of

human life. However, if the majority of wastes (which mainly comes from construction,



23

industrial, and municipal sector) can be utilized for producing renewable energy sources then the

supply of energy automatically be increased, which is linked with social, economic and

environmental development of a country.
Table 2.1: Concept of the importance of the renewable source of energy

Solid waste utilization and production of

renewable energy

Reduce the possibilities of global warming,

renewable energy systems

Lowering challenges like scarcity of energy

resources, fluctuations of commodity price

Tackling a balance between nature and external

electricity consumption process

Manages linkage between social, economic and

environmental development of a country

(Source: Chalvatzis and Ioannidis, 2017)

Moreover, based on the available paradigm of energy sources, renewable sources of energy can

also help in lowering challenges like scarcity of energy resources, fluctuations of commodity

price and global warming (Chalvatzis and Ioannidis, 2017). In order to trigger the strong

explosion of energy in environments of urban areas of Ireland, the government anticipates in

solid waste utilization for producing renewable energy sources. Through embracing for focus

regulatory systems and widespread public projections, it is possible to enhance the potentiality of

available renewable energy sources (Lange et al. 2018). This includes various types of energy

sources like geothermal energy, solar energy, wind energy, hydropower energy, whereas another

type of sources of renewable energy is solid waste management. According to Kollmannet al.

(2017), from biogases, landfill to plant gas and many others, generation of renewable energy

sources can be proved as the most important part. After the utilization of solid waste and

producing renewable energy sources, an extension of supply of renewable sources can be found

as more helpful to reduce “external electricity consumption”.

From the view of technological aspect, providing concerned focus leading the usage of solid

waste towards producing renewable energy based on the application of different technological

process, it can be easier to make a balance between nature and external electricity consumption
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process. Having active participation in tackling global warming, engagement of the European

Union in "International Climate change agreements" has properly been spearheading

implementation of different legal bindings, as those are necessary for the country's sake

(Halicioglu and Ketenci, 2018). Therefore, it can be stated that the improvement of energy

efficiency can have a positive impact on getting output in the production of renewable energy

sources. In the words of Sweeney et al. (2020), continuing the advancements in connection and

research of forecasting the solid waste management, it becomes easier to generate forecasts of

the atmosphere variables also. It helps in reducing the possibilities of environmental pollution as

well.

2.6 Critical discussion based on theories and models

In terms of the leading core focus the utilization of solid waste management and increase the

production of renewable energy sources, can help in reducing demands and pricing of natural gas

as well. Moreover, it also helps in lowering the high expenses of coals, as with the increasing

demands supply of coals is also increasing accordingly. In this regard, diversification of focus

other renewable energy sources can be proved as more helpful for the societies in urban cities of

Ireland. In light of analysing the importance of renewable energy sources, two theoretical aspects

including Stakeholder theory and corporate sustainability theory can be addressed. Through

reviewing literary aspects of those two theories, it is possible to identify and then analyse the

importance of such renewable energy sources, which is the focus of this research.

2.6.1 Stakeholder theory

Freeman’s stakeholder theory can be able to develop a connection between customers and firms.

Reviewing the detailed analysis of this theory it is possible to address the moral values between

employees of organizations based on which the working environment can be managed

accordingly. However, this theory embeds development ethics of an organization based on which

workplace balance can be retrieved as well. The substantial rise within the prominence of this

Stakeholder theory helps in continuing the sustainable development of business based on their

fundamental objectives.



25

Figure 2.4: Types of Stakeholders

(Source: Miles, 2017)

In the words of Miles (2017), differentiating types of stakeholders within primary and secondary

stakeholders, managers of a firm can set their objective and duties. In order to mediate, the

strategic demands of external stakeholders and providing necessities to internal stakeholders

always help the firm to achieve its strategic objectives. Identifying, sort of multi-contextual

narratives of stakeholders, it is essential to develop the business orders and insights (Biscaiaet al.

2018). Embracing the core focus against the advancement in this research field, a basic form of

policies is needed to develop to lead sustainability in the respective field of development.

Moreover, economic growth in any field can mainly be mediated based on the “utilization of

renewable energy” sources within a business firm. From the study, it can be observed that in

large firm's huge energy sources can be utilized, which the reason for environmental pollution

sometimes becomes and it is necessary to lower the possibilities of pollution nowadays. The

development of fields and firm can need to be generated based on the usage of renewable energy

sources so that it becomes possible for them to reduce the emissions of polluted gases or

products from their firms (Miles, 2017). In light of the above analysis based on the concerned

topic of this research, in different constructional, industrial, municipal organizations, the primary

stakeholders or internal stakeholders need to identify the ways and utilize solid waste within their

ordination as the sources of renewable energy. As those concerned industrial sectors mainly

considered as the sources of solid waste, they need to incorporate and develop their technological

interventions so that the utilization of solid waste can be possible. Execution of "corporate social
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responsibility" based on explicit indicators of critical stakeholder system, can be more helpful for

them in leading business prospects by fulfilling the demands of their stakeholders accordingly.

2.6.2 Corporate sustainability theory

Sustainability management has gained significant importance in the corporate sector for better

sustainability practice management. Corporate sustainability activity comprises tools, methods,

and instruments of the companies for the reduction of negative image and an increase in the

overall positive image. According to Rezaee (2017), systematic sustainability performance news

to be improved, which would happen if only FSSD ("framework for strategic sustainable

development") gets increased significantly. The product-service system, bio-economy, energy

efficiency, and EMS ("environmental management system") are the pillar for a sustainable

approach. The wider impact a firm has on the entire system needs to be assessed in terms of the

firm's behaviour. The environmental and societal impact a company makes for its development

need not create any negative impact within the society. Formentini and Taticchi (2017) argued

that, the economic policy

Advancement of education and enabling consumers to make decisions would help in the

individual and collective development of themselves. The efficient utilization of resources and

low-carbon consumption needs to be put into action for better implementation of sustainability in

corporate governance. Environmentally harmful subsidies and their use of goods and services

advocate that new corporate policy is in need to be implemented strategically. The market

capitalization of the corporate entity would be achieved if clean water, air, biodiversity, and

ecosystem along with essential market mechanisms were managed with efficiency.

2.7 Increasing rate of environmental pollution due to solid waste

Environmental pollution helps in identifying environmental issues that take into account the

overall air, water pollution along with energy, solid, and hazardous waste. SWM (“solid waste

management”) is a process of control mechanism where the generation of waste, storage,

collection, transfer, and the entire transporting process determine public health. There is a clear

distinction between wastes from pollutants. According to Hill (2020), wastes are counted as

materials such as construction debris, trash, and garbage that have neared their end of the

lifecycle. Waste water treatments are a clear source of pollutants apart from that municipal

wastes, construction waste, and chemical waste; all collectively act as a facilitator for

environmental pollution. Runoffs from firms, urban cities, and leachate such as a dump can
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contaminate the surface water; atmospheric deposition hampers the clean water of lake, stream,

and coastline. Pollutants, which act as a contributing factor for the overall generation of

environmental pollution, are transported through air, soil, water, and sediments. This could be

“transboundary”, which means the pollution travels across the national and state boundaries with

the help of water and air current. On the other hand, the pollutants could be termed as “bio

transport”, which means that the pollutants are carried, based on the bodies of migratory animals

such as salmon, whales, or other migratory birds (Rezaee, 2017).

The transformation of chemical materials into the environment is mainly incorporated into

biological materials. TCDD acts as dioxin, and they have a complex chemical nature. As opined

by Zamriet al. (2019) dioxins travel a long distance before falling out onto the water, soil, and

vegetation sources. They help in falling out of particulates, which inadvertently affect the forage

the water gets polluted due to municipal solid waste, which further gets dumped in the landfills.

The inadequacies of the ground level drinking water in urban areas have an uncontrollable

impact on the water supply, sewage, and wastewater system. Municipal solid waste affects the

water quality of groundwater. The release of leachate from landfills into the groundwater acts as

a detrimental factor for the overall health of human beings. The water meets the decomposing

solid waste and acts as a contaminant due to the presence of high ammoniac nitrogen. Moreover,

the impact of solid waste is also identified in the air as the propensity of increased CFC and CO2

is increased gradually.

Nitrogen oxides and other transformed gases act as tiny particles, which invariably affects human

health. Waste dumping effects are identified from a long-term and short-term basis such as

congenital anomalies, respiratory infection, asthma, several cardiovascular diseases, kidney

diseases, even brain cancer (Hill, 2020). Therefore, effective solid waste management treatment

needs to be undertaken from the ground up a level, and proper encouragement for the recycling

of waste materials would effectively mitigate the ill effects of environmental pollution. Industrial

chemicals such as biphenyls, mercury, arsenic, and copper, and their effects would be palliated if

the treatment of wastes is done with appropriate technological implementation.

2.8 Climate change context Ireland

The effect of climate change in Ireland is prominent as it is most evident from the increase in the

temperature. The temperature has risen by 0.7-degree Celsius between 1980 and 2008 (GSI,

2019). The recurrence of flooding in the coastal areas and the increased frequency of storms bear
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the testimony of climate change. According to Cai et al. (2018), acidification of the ocean would

make a negative impact on the marine environment and it could potentially disrupt the marine

ecosystem. As the dumping of solid waste is increasing regularly, therefore, the proliferation in

the negligence of inefficient waste management is becoming much more apparent. Pollution of

the land, air, and water resources are constantly harming the plants, animals, and humans Due to

the production of industrial solid waste, and their inefficiency in waste management has resulted

in the formation of climate change. Consumption of the urban population along with the

subsequent increase of industrial activity has led to the generation of copious amounts of

industrial waste. Industrial activities, construction activities, and improper municipal solid waste

management have contributed to air, water, and land pollution. This has ultimately resulted in the

formation of climate change.

Figure 2.5: Global rises in sea level

(Source: EPA, 2016)

Proper measures need to be taken so that the upcoming forecast of climate change can be

managed with efficiency. As opined by Al-Salem “et al. (2017)” the adverse effects of “climate

change” can be identified in the rise of sea level, intensive storms, rainfalls, shortage in water,

adverse impact on water quality, and a negative impact and its effects on fisheries which are

sensitive to change in temperature. The change in temperature of Ireland could range between

1.8 to 2.7-degree Fahrenheit in Ireland by 2040 (Markey.senate, 2019). This change in the

climate could reflect in cooler coastal temperatures whereas, a drier and warmer climate in the

interior of Ireland. The winter rainfall could rise to 12% and a significant decline in summer

rainfall would happen (Markey.senate, 2019). The hotter and drier summer could result in the

reduction of summer water supply, which is necessary for Irish farming.

Otherwise, the development of a new irrigation system would make a significant impact on

residential and industrial water demands. In addition to improper waste management, the
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recurrence of the volcanic eruption could add as a determining factor for the increase of

temperature in Ireland. IPCC ("intergovernmental panel on climate change") has estimated that

the atmospheric concentration of carbon dioxide has increased by 400ppm, a level that has not

occurred for more than 800 years (EPA, 2016). The impact of climate change is also observed in

the marine ecosystem as a 0.5 to 1m increase in the sea level with a combination of storms would

plunge over more than 1,000 square kilometres of Irish coastal land. However, Saltmarsh, coastal

lagoons, and estuaries are vulnerable to this phenomenon (EPA, 2016). [Refer to appendix 2]

2.9 Analysis of solid waste for future use

Appropriate management of solid waste is a global issue and in terms of their recyclability, the

idea of land sliding the waste dumps needs to be mitigated. The empowerment of the recycling

system would only be achieved if the illicit behaviour associated with waste management is

removed from society. According to Esmaeilian et al. (2018), waste generation is a modern

concern for society, especially in the urban regions. IoT (“internet of things”) acts as an excellent

alternative for handling waste collection and recovery operations. In order to build smart and

sustainable cities acute integration of data, people, and technology is necessary. IoT enabled

waste management practices to take into account are the “waste characterization”, “waste

quantification”, and better “waste management” practices.

The sorting and classification of wastes need to be better characterized based on plastic, paper,

organic, and solid waste. Moreover, the wastes generated from forestry, medical, and ship

scraping needs to be composed, incinerate, and minimal use of landfill needs to be encouraged

(Singh et al. 2017). Waste minimization practice needs to be encouraged so that adequate

separation of wastes is practiced. IoT enabled waste management practice the recycling process

is done in a seamless manner, in which case the number of bins is equipped with RFID tags for

better identification of waste. With the help of GPS technology, real-time monitoring of wastes is

collected in trash bins.

The reduction of the carbon footprint in the environment can only be achieved if the application

of ICT (“information and communication technology”) is better implemented in waste

management. GPS, GIS technologies and RFID barcodes for better identification of trash bags,

and appropriate data acquisition technologies such as GSM, Bluetooth would help in

strengthening the waste management. This process would help in the prevention of clogging of

drains, which ultimately results in flooding. As opined by Lebreton and Andrady (2019), the
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communication-based approach is only going to be achieved if the community-based

undertaking is taken as an initiative. With the help of state of the art technologies like IoT, the

construction for anaerobic digestion or biological digestion of waste for the fermentation would

help in the recovery of organic waste.

Furthermore, the implementation of WTE (“waste-to-energy”) is deemed to have a major impact

on achieving the goal of zero waste, which in the future is going to lead a better world for the

future generation. Reutilization of potential reusing materials is the idea behind WTE technology.

In addition to that, sensor-enabled solutions are the pertinent factors that would ease the process

of waste monitoring separation and collection of waste. The waste management practice needs to

adopt value-driven strategies so that the maximization of waste utilization is achieved

appropriately. Moreover, waste management, which is entirely based on ICT-based management,

would emphasize the need for a holistic approach for better waste management efforts. Hence,

the utility of efficient waste management practice would mitigate the issues associated with solid

waste in Ireland, and it would ultimately streamline the entire process from waste identification

to the recycling of waste.

2.10 Identification of ways of solid waste utilization

There are abundant processes that can help in utilizing, it aims to reduce the volume of bulk ash,

and it aids in the production of a more stable product. With proper manipulation of additives and

temperature, the thermal treatment can be classified into three types, and they are mainly:

“sintering”, “vitrification”, and “melting”, “hydrothermal”. This is a type of separation process,

which is becoming highly acceptable despite its high cost.”

Sintering

This process aids in the densification of powdered substances into larger particles below their

melting point. According to Nabavi-Pelesaraei et al. (2017), this process mainly takes place

between 900 and 1100 degrees Celsius, and it results in lower porosity and higher density.

Moreover, the leaching process happens after having the waste being disposed of harmful

materials such as cadmium, lead, and mercury. Sintering helps in reducing the leaching of

volatile materials, due to the vaporization process. As an example of determining the utility of

sintering, it could be said that the entire sintering treatment aims in the mitigation of fly ash

within the environment.
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The main parameters that affect the entire sintering are duration, temperature, and pressure. As

opined by Blake et al. (2017), the entire sintering process aids in the production of construction

materials. Appropriate utilization of the water washing process can help in the mitigation of

treatment costs and subsequently improves the final product quality. A temperature above 960

degreeCelsius can help in the production of ceramic tiles, with high mechanical property sand

low leachability. Nevertheless, the utility of co-sintering does not get unnoticed, as this process

includes various additives such as slag, bottom ash to achieve the proper ratio of calcium oxide

and silicon oxide possess better mechanical properties. Apart from that, Ca aluminosilicate is

capable of suppressing the agglomeration of ash and other particulates that is generated from

wastes, and the subsequent recovery of the metal chloride is recovered readily by the process of

volatilization.

Vitrification

The APC (“air pollution control residues”) is one of the harmful residues being generated from

wastes after going under incineration. According to Wiseman (2017), the appropriate approach

for the utilization of waste needs to be addressed properly and vitrification helps in achieving

that. The melting of ash residues with other types of glass additives aids in the production of

liquid phase, which ranges between 1100 and 1600 degrees Celsius. Moreover, this process helps

in the production of crystallized products of fly ash and APCs. The product is more stable and

consistent, and the chemical incorporation of heavy metals into the glass matrix form a solid

phase, which is homogenous. On the contrary, to the above statement, Mwanza and Mbohwa

(2017) argued that vitrification is essentially a feasible solution and the consumption of high

energy increases significantly as the cost of treatment surges. The potentiality in its use for

economic purposes has its limitations as this process utilizes biomass as a type of additive and

making use of co-treatment with other wastes reduces the utilization of energy. Economically

viable options are available due to the heterogeneous nature of APC and FA (“flying ash”),

which ultimately affects the production of the final product.
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Figure 2.6: Different ways of solid waste utilization

(Source: Sun et al. 2017)

Melting

The distinction between melting and vitrification is that during melting no additives are added in

the solution. On the other hand, the final product that is produced separated crystalline phases

and it is homogenous (Rizwanet al. 2018). The need for rapid cooling for getting the final

product is not necessary for this process. This process could be used on a commercial scale for

the treatment of ash and other products, where the landfill is costly. Fuel-burning and electrical

melting systems are the two types of systems that are normally used in smaller incinerators. Sun

et al. (2017) argued that the electric melting system is preferable as it indulges in using large

incinerators with the help of power generators. Therefore, the process of melting could

potentially make its mark for better utilization of waste materials in Ireland, as it does not engage

in adding any additives.

Hydrothermal

The advantage of using this process is that it utilizes self-generated pressure, as this thermo-

chemical process uses waste at a relatively lower temperature. As opined by Bong et al. (2017),

the stable heavy metal leaching helps in the destruction of organic contaminants, and the

investigation on the treatment of the hydrothermal process focuses on the utilization of FA. With

the help of alkaline products, the hydrothermal treatment results in the crystallization of FA. The

formation of aluminosilicate minerals is the resultant of the additives, which is ultimately used in

the hydrothermal process. Ion exchange heavy metals such as zinc, lead, and cadmium are used

as additives in the hydrothermal process. On the other hand, Moya et al. (2017) argued that the

utilization of the hydrothermal process mainly revolves around coals FA and APC. Apart from

that, the newly developed method utilizes Na2HPO4 as an additive, which has increased the

efficiency of the solidification of heavy metals in APCs. Furthermore, the cost of savings would
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be at a minimum if this process is utilized effectively, and the generation of low leaching would

be mitigated. [Refer to appendix 3]

2.11 Solid waste management technologies and process

Several technologies address the waste management process, and with the help of technology,

the idea of transforming waste to the energy needs to be addressed for better treatment of

biological waste. Biorefineries, landfill gas utilization, and biological treatment technologies are

paramount for cementing the aspect of WTE ('waste to energy").

Biological treatment technologies

MSW (“municipal solid waste”) is biodegradable, and it holds the potential for better energy

production. This process is bifurcated into “aerobic design technology” and “anaerobic design

technology”. The process of “anaerobic design technology” does not take into account of oxygen

for the production of the product. As opined by Phua et al. (2019) the anaerobic process utilizes

a mixture of carbon dioxide and methane. This process, on the other hand, creates far less energy

in comparison to aerobic technology. Heat and electrical energy is the product of this technology.

Municipal wastewater is treated readily as it uses wet anaerobic technologies. On the other hand,

dry anaerobic technology produces enough heat and solid content. The main advantage of this

technology is that it accumulated fewer amounts of volatile acids and high organic matter

removal with the help of mesophilic bacteria (Vrancken et al. 2017).

On the other hand, the thermophilic bacteria have a high coefficient in the production of methane,

and it has a high chance of reducing hemicellulose and cellulose generate from municipal waste.

There is a clear contradiction between the “dry” and “wet” anaerobic technology as mentioned

by Bong et al. (2017). In wet anaerobic technologies, mesophilic bacteria are used in landfills

and have low-level sludge generation and operational temperature. On the other hand, the

appropriate utilization of thermophilic bacteria aids in the production of methane and hydrogen,

and it has a higher resistance to the formation of foaming and a much higher organic load rate in

comparison to mesophilic bacteria. Therefore, the renewability of municipal waste can utilize

aptly this process as it encourages less fuel consumption and promotes a sustainable environment.

Landfill gas utilization

Landfill gas utilization takes into consideration the municipal landfills, which is causing global

environmental impact all over the world. According to Asefi and Lim (2017), as the biogas is

rich in methane, therefore, they can produce energy and heat in abundance. The copious amount
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of landfills can be turned into biogas with the help of superior technology. For example,

electricity with a capacity of 50MW is generated with the help of the turbine generator, and it

collects approximately uses 2.6 million tons of biodegradable elements Asefi and Lim (2017).

Figure 2.7: Landfill gas utilization

(Source: Asefi and Lim, 2017)

The application of the gas produced from landfills has the propensity to generate different kinds

of technologies that are utilized in the gas turbine in the “Stirling cycle”, “organic Rankine

cycle”, and “Brayton cycle”. It needs to be noted that appropriate treatment of landfills would

help in the mitigation of space remediation and it would ultimately reduce the production of

GHG (“greenhouse gas”), and which in turn would mitigation the health issues related to public

health.

Bio refineries

This process helps in integrating the conversion process of the biomass, which comes from the

municipal solid waste and produces value-added chemicals, bio-fertilizers, heat, power, and bio-

fuel. According to Bukhkaloet al. (2018), the entire municipal biofuels have the capacity for the

conversion of municipal wastes into gaseous biofuels. In this case, the heat is produced with an

effective heating system, and the power is produced in an efficient thermal plant. Organic

fractioning transposes into SRF (“solid recovery fuel”) for providing syngas and the subsequent

inorganic fractions turn it into biogas.
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Figure 2.8: Bio-refineries

(Source: Bukhkalo et al. 2018)

As opined by Shimamoto (2019), these Biorefineries can produce bio-methanol, bio-jet fuel, and

bio-diesel. Fuels generate from the Biorefineries can be utilized adequately in district heating,

transportation, and thermal power plants. In this process, the derived fuel from waste is gasifier

with the help of atmospheric pressure along with a "fluidized bed gasifier". Corrosion materials

are called out by filtering and along with that, the cooled gas cleaned with mechanical hot

filtering for the removal of FA, and filter ash. Then, the clean gas is turned into electricity with

the help of the burning boiler and steam turbine.

Incineration

In this process, the entire waste just goes through the combustion chamber at a temperature of

900 degrees Celsius with the help of pre-heated air. In addition to that, the electrical energy is

produced with the help of a turbine, which remains connected to the generator and aids in the

district heating system (Lakiotiet al. 2017). The emission of GHG is a concern as its emissions of

nitrogen oxide, hydrogen fluoride is increasing rapidly.
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Figure 2.9: Incineration plant for the production of electricity

(Source: Lakioti et al. 2017)

In addition to that, the production of volatile heavy metal, carbon monoxide, and the amount of

emission heavy chloride needs to be heavily regulated with efficiency. On the other hand, Pulat

and Yukselen-Aksoy (2017), argued that advanced technological implementation would help in

the mitigation of ill effects of the practice of incineration. The development of hybrid plant

which takes into consideration both gasification and incineration helps in the reduction of

volatile heavy metals.

2.12 Factors affecting the sustainability of solid waste management

Legal policies

Legal influence needs to have happened in the arena of MSW (“municipal solid waste

management”). An appropriate bureaucratic system of the law, need to make the contractual

workers subjugate for carrying out the entire process of waste collection. Forceful effects of law

need to be as dynamic as the governmental implementation of the law in the population. In

Ireland, more than 588 kg of municipal waste is produced per person (RTE, 2019). Efforts need

to mad from the top echelon of the government, which indulges in the practice of recycling for a

better and sustainable environment. Unlawful waste administration needs to be mitigated with

appropriate and steadfast action which would further the encouragement for recycling.
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Willingness-to-pay

In any developing society, willing to pay for the administration of waste is an integral part of

society. The societal perspective entirely relies upon the advancement of the recyclability

parameter, which needs to be addressed properly. According to Aparcana (2017), the notion of

paying for better waste administration has a coordinated effect on the viability and productivity

of the strong administration. People would be willing to pay for the waste services as it helps in

fostering the integration of public-government understanding. Therefore, a solid stance needs to

be taken into account, which would ultimately profess the idea for better waste administration.

Ireland has garnered a solid position in the world in terms of the recovery of waste products.

According to EPA (“environmental protection agency”), 66% of packaging is recycled, and more

than 87% of products are being recovered, which has exceeded the current EU target (REPAK,

(2018).

Attitude towards waste recycling

Attitude remains an essential factor that would help in predicting the outlook and intention

towards solid waste management. The development of a fruitful relationship is essential so that

better relationships can be developed significantly. According to Shimamoto (2019), attitude

towards recycling needs to be developed, which can only be achieved by making a positive

influence on the people? Awareness camps, programs, and appropriate education serve as a

prominent factor for the removal of any negative aspects, which correlated with waste collection.

Development of perception acts as a primary tool for ensuring that the majority of the public

knows waste recycling thus would inherently alter the public perception.

The perception of waste recycling within the Irish population has grown significantly. It is

estimated that the reuse and recycling of plastic packaging are going to increase from 22.5% to

50% in the year 2025, and it is going to amount to 55% in the year 2030 (REPAK, 2018).

Henceforth, it is of great necessity to pay attention to waste recycling, which can only be

improved if the attitude and public perception towards better waste management are addressed.

[Refer to appendix 4]

Economic incentive

A responsible behaviour that goes in alignment with the environment of the country would bind

to make a positive impact in the arena of waste management. According to Lakiotiet al. (2017),
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economic incentives are essential as this method encourages residents for their recycling

behaviour.

Figure 2.10: Utilization of waste in different industries

(Source: SEAI, 2019)

Education and communication play a crucial role, which drives the sustainable behaviour pattern

that has been identified in those residents who are indulging in economic incentives. Mwanza

and Mbohwa (2017) argued that on the contrary, that it would ultimately forsake the public in

developing their moral and understanding towards a cause, which needs immediate

implementation. Renewable energy sources are being utilized effectively from waste. Moreover,

it is being implemented in different sectors such as residential, food, beverage, and other

industries. [Refer to appendix 5]

Collection, disposal, and transportation

Collection of waste varies from place to place and it engages in collecting plastic containers,

waste platforms, and bins. According to Rizwan et al. (2018), transportation system comprises

various types of vehicles and it needs to be available with the operational conditions. Moreover,

the disposal of the material needs to be efficient. Glass, plastic, and paperboard have more than

80% recovery rate in Ireland (RTE, 2019).

2.13 Actors of waste management services

Several stakeholders at play are in the management of waste in Ireland. The development of

infrastructure is necessary so that different types of waste can be recovered and better energy can

be generated. A directive needs to be maintained so that different categories of wastes can be

mitigated with efficiently. Having appropriate planning of waste with proper directive towards
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waste regulation, and targeted waste prevention is essential for the mitigation of waste and waste

recycling (Mgeni, 2017). Municipal waste, household waste, sewage sludge, construction waste,

biological waste all comes under the banner of waste management. In Ireland the waste

management planning regions especially “Connacht-Ulster”, have been tasked with analyzing

the current situation of waste and provide adequate information (EPA, 2016). According to Bai

et al. (2017), the lifecycle assessment of the waste is generally put in place for getting a better

view of the overall picture of waste management.

Appropriately using the residual waste for its recovery as a fuel would be considered a

monumental task for municipal waste regulation. Collection of the food waste, which is followed

by separation and segregation acts as a key stakeholder in the overall waste management service.

In Ireland, WERLAs (“Waste enforcement regional lead authorities”) are equipped with

enforcing local authorities to perform tasks related to any breach of waste legislation. An overall

strategic approach needs to be taken into consideration when dealing with waste management.

Udofiaet al. (2018), argued that a community-based approach needs to be guided appropriately

which deals with minimizing the risk of fire, as well as minimize the odder nuisance and proper

compliance with the local authorities in terms of waste management. The municipal waste

recycling needs to follow an appropriate directive so that the recovery of waste meets all the

statutory targets. Municipal waste needs to be recycled and disposed to landfills. Waste

prevention in Ireland has a hierarchical approach for the recovery of the waste.
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Figure 2.11: Waste hierarchy

(EPA, 2016)

With the help of this model in Ireland, reduction, reuse, recovery, and recycling of the materials

would ensure that efficient resource is being circulated. In order to create a circular economy is

of great importance to endorse targeted waste regulationappropriately. Separation of the end-of-

life vehicles and portable batteries along with other waste materials needs a proper direction, as it

is necessary to have a proper directive.

2.14 Challenges faced while carrying out the process of solid waste management

Awareness for practicing segregation

Citizen participation and ecological awareness for the segregation of the waste at source, and

collection of the materials, with appropriate collection bags need to be imperative. According to

Farah (2019), the efficiency of solid waste management from the municipal waste management

standpoint needs to follow a streamlined process. The ultimate success of handling solid waste

would be ensured if the solid waste were handled appropriately. In Ireland, the planning needs to

be comprehensive as compared to regions, where ensuring that the lead authorities are

adequately resourced for carrying out important roles. Moreover, successive achievements of

targets would be essential so that sustainable community forms (Oireachtas, 2018). Lack of
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coordination among the stakeholders who are directly involved in waste collection, separation,

and disposal are in great need to be in a position, which deals with daily waste collection.

Characterization of wastes

Different standards of wastes are propped up in various parts of Ireland, and they vary across the

different climatic zone, living standards, urbanization, and the site of construction. As opined by

Moya et al. (2017), highlighted the characterization of the waste would help in strengthening the

waste being disposed of in the landfill. In Ireland in the year 2017, the energy demand generated

only from waste is around only 0.6%, which is much lower in comparison to other methods

(Oireachtas, 2018). This need to be addressed, as it is becoming a renewable source of energy is

one of the best alternatives for getting a permanent solution to the crisis of climate change and

global warming. [Refer to appendix 6]

Figure 2.12: “Challenges of solid waste management”

(Source: Moya et al. 2017)

Funding

As the population is raising the challenge to provide adequate infrastructure in the urban area and

proper selection for the landfill area is essential. According to Mukhtar et al. (2018), factors

associated with fundamental solid waste generation need to be appropriately characterized so that

the capacity of the landfill site can be measured adequately. Any level of inadequate financial

support would only aggravate the issue with no amount of solution. In Ireland, the government

has introduced “carbon tax”, where the government is encouraging people to switch from using

carbon-intensive fuels such as diesel, petrol, and home heating gas. The tax amounted to €20/ton

in their budget (EPA, 2016). Therefore, it is understandable the problems associated with

funding can only be mitigated if the collective participation of every stakeholder is taken into

consideration.

Technological solution

The MSW (“municipal solid waste”) needs to be built with appropriate infrastructure, which

would only be achieved with the amount of expertise one can implement in the technology.

According to Nastaseet al. (2019), integration of public governance with a secure regulatory
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framework along with good financial support is of great necessity for implementing a

technological solution to the overall practice of solid waste collection. In Ireland, there is a clear

disparity between the government and private entities, and an executive order from local

authority would help in strengthening the competition. A whopping 4GWh of electricity was

produced in the year 2018 from the waste-water treatment plants (SEAI, 2020).

2.15 Literature gap

The significant problem experienced by the preacher is that a limited amount of information was

accumulated for this research topic to create a profound conclusion. The main limitation was the

financial investment from the government in each sector of waste was not particularly mentioned

in the articles and journals. In contrast to the previous research done regarding this topic, it can

be surmised that the investigator has gathered an ample amount of information from secondary

resources. The main issue that is created is that there is no appropriate source to cross verify the

collected data. The absence of adequate theories and models has stymied the progress of this

research topic. The research gap has been pertinent, although, the research has maintained the

credibility of the entire research study with the help of peer-reviewed journals and articles.

2.16 Summary

In summarization, it can be stated that the entire chapter focuses on the concept of solid waste

utilization and how it would aid in the development of renewable energy. The study is equipped

with theories, which critically analyses the concept of renewable energy by appropriately

utilizing the solid waste. The chapter has elaborated and critically discussed the stakeholders and

the corporate structures that need to be in alignment with the overall process of waste regulation.

The copious amount of environmental pollution that is generated from different types of waste,

and how it negatively affects the people of Ireland has been highlighted in this study.

Appropriate analysis of solid waste to use them in the future and identify the solid waste and

proper implementation of technical expertise would help in easing the process. The contributing

factors and challenges about the sustainability of the research topic have been illustrated in this

chapter.
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“CHAPTER 3: RESEARCHMETHODOLOGY”

3.1 Introduction

“Research methodology” mainly is a type of systematic discussion on the approaches, which are

applied appropriately on the research topic, and dives into the process of collecting data from

both primary and secondary sources. This study plays a crucial role in this chapter as this study

aids in utilizing appropriate tools and methods for collecting the authenticating and relevant data.

Moreover, the entire research study is mainly focused on the appropriate utilization of several

methodologies and “designs in order to collect data” relevant to this topic of solid waste

utilization, and how much it translates into having renewable energy. The researcher would

effectively utilize those methods so that it helps in validating the entire research topic. Moreover,

having appropriate consideration of the “required tool, the purpose” of this research is completed

for meeting the essentialities of the research topic. Furthermore, with the help of research

methodology, the complications generated in the research study get resolved aptly.

3.2 Research Onion

Figure 3.1: Research onion

(Source: Saunders et al. 2009)



44

The research onion is an effective and efficient dissection tool that aids in explaining every stage

of the research strategy. This approach helps in furthering the research strategy without having to

look for any other alternative as it gives a clear direction for the entire research topic. The

research onion if viewed from outside, each stage of the research onion explicitly explains every

stage of the research in detail. Moreover, it provides a continuous and effective process through

which the entire study is based on. Apart from that, the justification in using research onion is

that it only uses only distinctive type of “research method”. The necessity of “research onion”

also takes into account of “effective creation of different layers” upon which essential design or

methodologies are explained clearly.

3.4 Research Philosophy

Research philosophy is an effective tool for utilizing, gathering, and analysing the efficient

process of collecting data. The idea of research philosophy, which goes in line with the research

topic, gets to be discussed with the prominent philosophy. Formulation of assumptions and

beliefs would help in maintaining the rich essentialities of the research topic. Positivism research

philosophy has been selected for this research topic. . There is a plethora of research philosophy

such as “interpretivism”, “realism”, and “ontology”. The study would be based on the Positivism

research philosophy and appropriate justification for selecting this philosophy would be

discussed in this study.

Figure 3.2: Research philosophy

(Source: Dougherty et al. 2019)

Justification

The rationale behind selecting positivism as a research philosophy is that it mainly focuses on

getting factual knowledge from an observational point of view. According to Dougherty et al.
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(2019), the role of the researcher is only bound to an objective point of view, with the help of

discrete observable elements; the gathered data is regulated with efficiency. The main principles

the positivism philosophy follow are that it partakes in having a logical inquiry, and the research

is aimed at explaining and predicting the data at hand. Moreover, it indulges in getting data that

are empirically observable by human senses, and it involves inductive reasoning (Cazeaux, 2017).

On the other hand, the researcher has not selected “interpretivism” research philosophy as it

entirely depends on the subjective nature of the gathered data. There is a room for bias can

negatively affect the data collection. Personal values and viewpoints could disrupt the data

collection from a core level of gathering data (Kennedy, 2017). The researcher has refrained

from using the “ontology” philosophy as it focuses on both objectivism and subjectivism. During

the course of gathering the data, it could negatively affect the sense of the investigator of what

method is necessary for formulating the research design.

3.5 Research design

“Research design” mainly refers to the overall “research strategy” that the researcher has been

articulated for the current research study for establishing the entire study in a synchronized

manner. The researcher is focused on utilizing a “descriptive research design” for this particular

research topic.

Figure 3.3: “Research design”

(Source: Meyers et al. 2017),

Justification

“Descriptive design” takes into account both dependent and independent variables and their

exclusive utilization in a comprehensive manner is addressed in this study. According to Meyers

et al. (2017), appropriate interpretation of the gathered data can be achieved with the help of this

method. The utilization of waste in creating renewable energy is going to be interpreted with

more efficiency with this research design. Both “quantitative and qualitative data” enable the

researcher in finding the “rich elements” in describing the “real-life experience of the researcher”.

On the contrary, the study has not taken into consideration both “exploratory” and “explanatory”
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research design for this research study. As opined by Abdulkadiroğlu et al. (2017), qualitative

information is subject to bias and practical interpretation of the collected data is not feasible in

exploratory design. The main disadvantage of the exploratory design is that it entirely depends

on a cause-effect relationship. Casual research findings affect the entire research on a whole

another level, and variables and social environments are not controlled by this research design

(Vermaas, 2018). Identification of what is nature between the relationships of variables is hard to

find out in the exploratory design.

3.6 Research Approach

The research approach strictly adheres to the facts along with the formulation of theory based on

facts and extracting data from the gathered resources. There are in general two types of research

approaches and they are “deductive” and “inductive approach”.

Figure 3.4: Deductive approach

(Source: Woiceshyn and Daellenbach 2018)
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Justification

In this particular study, the researcher is mainly focused on using a deductive approach as it

mainly concerns itself with developing hypothetical knowledge based on theories. “Woiceshyn

and Daellenbach (2018)”, the “deductive approach” mainly deals with extrapolating conclusions

based on the proposition or premise of the study. There are several advantages of utilizing this

approach as it purely focuses on developing a causal relationship between the variables and

concepts. The concepts can be measured quantitatively along with there is a liberty to generalize

the findings of research to a certain extent.

As opined by Zalaghi and Khazaei (2017), logical interpretation of the gathered information is

the main paradigm of this approach. The idea of reasoning gets started with developing a new

theory, which leads to the development of hypotheses, upon which the entirety of the gathered

data is tested. On the contrary, the researcher has refrained from using the “inductive approach”

for this research study. Tjora (2018) highlighted that the scope of making inaccurate inferences is

a characteristic of this approach. Only a single observation is drawn in order to make inferences

which in no way leads to a fair judgment for a particular study. The deductive approach takes

into consideration abundant approaches and then it gets specific for measuring the viability of a

particular study.

3.7 Research strategy

The research strategy describes the entire process of data collection with maintaining accuracy so

that the entire research study is validated.

Survey

The approach of the survey is to get an accurate response from individuals on a particular topic,

which would lead in describing the reflection and attitude of people regarding a particular topic.

According to Hildenbrand and Alderfer (2019), characteristics of a certain population and

several aspects related to them are described with this approach. This “primary quantitative data”

survey is collected from a population of 100 employees working in the panda company from

energy industry in Ireland, and this would be a target population and at least a selection of 50

employees would be made for the main sample. In the survey, the participants would ask close-

ended questions. Results obtained from the sample would be generalized among the whole

population.
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Figure 3.5 Research strategy

(Source: Hildenbrand and Alderfer 2019)

Interview

An interview is a part of data collection, and it is termed as a “primary qualitative data”

collection method. As opined by Lallukka et al. (2020) with the help of “open-ended” questions

the getting relevant and appropriate information would be collected in a moment. In the

interview, the researcher has selected three managers of the Panda Company from energy

industry in Ireland, and the sessions would be conducted separately. Rules and regulations

guiding the waste management and several initiatives steps required for professing better waste

management would be questioned in the interview.

Archival research

This method would help in broadening the range of activities from various sources in order to

facilitate the investigation of the collected materials, which is collected from various secondary

sources and journals. According to Patiejunas et al. (2017), the collection of data in this process

is simply donebased on historically available data. Analysis of the information and sourcing

them appropriately is the main task of this method.

3.8 Data Collection

The collection of data regarding this particular research topic is entirely based on primary and

secondary data collection methods. Primary data is collected based on the survey and interview,

whereas, the secondary data is sourced from books, articles, and journals.
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Justification

In this particular study, the data have collected by interviews and surveys. According to Johnston

(2017), open-ended questions give the platform the interviewee to voice their opinion in a

succinct way. In this research study, 3 mangers from Panda Company in Ireland are interviewed,

and the interview section is comprised of various questions ranging from the industry and how

better solid waste management is utilized for the betterment of the waste management. The types

of technologies and their perception they hold regarding the current technologies being

implemented in the industry.

Moreover, possible renewable energy and what impact it could ascertain in the growth of

renewable energy would be discussed. On the other hand, a survey have done on the “solid waste

management” and its repercussions in making sure that possible renewable energy gets attained

(Chiappero-Martinetti et al. 2018). Moreover, several secondary sources mostly websites,

journals, books have considered for getting a better understanding of the scope of renewable

energy from solid waste.

3.9 Data analysis

Data analysis would aid in analysing the collected data and the weight it bears in giving a

thorough understanding of the current research study. The study have considered in having

frequency analysis for survey along with theoretical analysis have performed on the collected

data from the interview. Moreover, the thematic analysis have considered for the data gathered

from secondary sources. According to Hamed and Rao (2019), frequency analysis would help in

getting in-depth insight into the data gathered from survey participants. With the help of

deviations, central tendencies the gathered data would aid in doing quantitative data analysis

from the 100 participants. With the help of survey monkey the quantitative data analysis have

performed on the data accumulated from 100 survey participants. The survey questionnaire

would help in measuring the viewpoint of participants according to the necessities of the research

study.

As opined by Azrieliet al. (2018), qualitative research analysis would assist in analysing non-

numeric data; in addition to that, it would analyse the gathered data based on the content,

discourse, and narrative of the person involved in the entire process. Nevertheless, the gathered

data would ultimately help in setting the groundwork for the entire research study. The
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speculation and assumptions made before the research and after having the data at hand need to

be as significant as the study done beforehand.

3.10 Participants and Sampling

Sampling is a process that takes into account the size of the sample after the population has been

observed. Sampling methods are bifurcated into two types, and they are “probability and non-

probability sampling”.

In this particular study, the author has opted for utilizing the “random sampling” method. It is a

type of “probability sampling”, which is one of the straightforward and purest forms of sampling.

According to Lindquist et al. (2017), in this type of sampling method, every single individual

from a wider range of population has a chance to be selected. Any incorporation of bias that aids

in the sampling process is removed, and in an ideal case, only a few hundred samples are

required in order to perform this sampling technique. Moreover, there is less chance for the

involvement of bias due to the sample group’s representativeness. The main advantageous

framework of this sampling method lies in forming the sampling group with ease (Laoret al.

2018). Due to the minimization of bias in the sample, the representativeness of this technique

grows manifold. 100 samples of employees from Panda in Ireland would be the target population

and 50 sample responses are considered for the convenience of the sample. On the other hand,

the researcher has not selected “non-probability sampling”, where the likelihood of selecting

every respondent in the sampling method is very minimal. Lack of representation occurs in the

sample group creates a chance of biasness. Identification of possible bias and the difficulty in

estimating variability in sampling is one of the shortcomings of “non-probability sampling”.

3.11 Materials/Apparatus

For this particular study, the questionnaire would be developed which would be entirely

dependent on the objective and nature of these questions. In light of the current research topic,

both qualitative and quantitative methods for developing questions for the respective participants

would be incorporated for getting the response from the 100 participants operating from Panda in

the survey among which 50 employees are main targeted sample, and 3 managers from Panda, an

organization mainly focused on creating renewable energy in Ireland. The greater advantage of

this method is the speed in collecting data, and cost-efficiency (Brace, 2018). Moreover, the level

of objective approaches in collecting data in far superior to any other method. The collection of

“primary quantitative data” would be in the form of a survey that would entirely be dependent on
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the number of survey participants undertaking the survey, which would be conducted via survey

monkey. On the other hand, the “primary qualitative data” would be generated with the help of

an interview that would be conducted with the help of an audio interview transcript on three

managers of Panda, a company in Ireland, entirely devoted to the generation of renewable energy.

They would be given a chance to explain their point of view as it is an open-ended form of

engagement. Therefore, the researcher would be able to get an insight into the workings of the

current practice being operated for the utilization of solid waste.

3.12 Procedure

The entire procedure after collecting the data would be followed after getting the responses from

individual participants, who have shown their appreciation in undergoing the survey

questionnaire (Abd Halim et al. 2018). The “Likert scale” aided appropriately in getting their

response and the analysis part, whichwas followed subsequently with the help of Survey Monkey.

After getting the response from every 50 participants who are mainly operating in the Panda

Company energy industry in Ireland, having a thorough understanding of the current

identification process of utilizing the solid waste and the ways in which the entire process would

give an inside view on how things are operated within the industry.

Moreover, the reflection of managers that would be generated from the interview transcript

would aid in deciphering the nitty-gritty workings of Panda, and how the current techniques that

are being practiced for controlling the wastes generated from the municipality, construction, and

industrial activities. Therefore, the researcher would have knowledge of the current scenario of

business practices that are being run in Ireland for the utilization of solid waste.

3.11 Ethical Consideration

The researcher has conducted the research and it has maintained the ethical code in its entirety

the participants have not been subjects to any kind of harm. The full consent of the participants

has been prioritized before they have gone through with the questions identified in the survey.

Privacy and protection of participants have been ensured by maintaining their dignity throughout

the research process. The anonymity of the research participants has been maintained throughout

the research work along with an adequate level of confidentiality that has been undertaken before

they have consented for this research study. Exaggeration of the objectives and the motives for

collecting the data has been avoided, and adequate credentials of the research have been
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showcased in order to gain the participant’s confidence. Appropriate honesty has been

maintained in order to establish a relationship with the survey participants.

3.12 Research Limitations

The investigator has lacked in accumulating enough data on the current practice of renewable

energy in Ireland, which has been detrimental for conducting the entire study. The necessity of

budget and tie has been observed when conducting this research work. The dearth of the budget

has created hindrance when collecting information, moreover, the absence of appropriate data

has deterred the collection of data in order for better data authentication. Sufficient theories and

models pertaining to this particular research topic have stagnated the data collection process.

Nevertheless, the researcher has indulged in collecting data in abundance for better data

authentication for getting pertinent information.

3.13 Time Frame

[Refer to appendix 7]

3.14 Summary

The entire chapter takes into consideration different methods and tools, which aids the researcher

in doing “in-depth analysis of the entire research topic”. Proper association of methodological

tools and the objectives of the research have been maintained for elaborating the intricacies of

data collection in this chapter. The entire study oozes the heaviness of this topic where it has

been summarized the intricacies of different aspects regarding this topic. After going through the

ethical standards and practices maintained in this study it can be highlighted that the validity of

the study has been clearly orchestratedin the entire research study.The researcher in this aspect

has considered several methodological tools for measuring the appropriateness of the research

study. The chapter partakes in considering the approach, method, and philosophy, and design,

analysis of the collected data in order to explore the data according to the suitability of the

research objectives. The researcher has maintained the ethical parameters for collecting the

survey and interview data. Lastly, it can be stated that despite some hindrances the researcher has

overcome them successfully for meeting the objective of this research topic.
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CHAPTER 4: RESULTS

4.1 Introduction

This chapter mainly deals with analysing the collected data generated from both the quantitative

and qualitative methods. The researcher has been able to garner enough information that is

pertinent for conducting this research study. The measures and the current practices that prevail

in utilizing solid waste in Ireland has made the headway into the current energy consumption of

Irish people have been gathered. 100 employees working from Panda in Ireland have been target

for conducting the survey among them 50 responses are collected, whereas, three managers from

the Panda, a notable company operating in providing renewable energy in Ireland have aided in

the entire data collection process. In this chapter, the findings of the results would be discussed

for validating the research topic.

4.2Primary quantitative data findings

Q1. Do you think the utility of solid waste is necessary for reducing environmental

pollution?

Figure 4.1: Necessity of solid waste utilization

(Source: self-developed)

In the above-mentioned graph, it is seen that a larger amount of people is showing a clear affinity

towards reducing the environmental pollution. The total number of respondents has been 50

people, and out of them, 90% is stating that the utilization of “solid waste” is necessary for the

reduction of environmental pollution. However, 10% of the respondents do not agree with the

question, that solid waste utilization is necessary for reducing environmental waste.
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Q2. Do you agree the transition of solid waste helps in sustaining different practices of

urban cities?

Figure 4.2: Sustaining urban cities through solid waste transition

(Source: self-developed)

The diagram above aims at gathering the point of view of survey participants. In this regard, 32%

of the respondents strongly agree that solid waste helps in sustaining different practices in urban

cities. 46% also agree with the statement, whereas, 18% of the survey participants have remained

neutral in this regard. On the other hand, a collective disagreement has come from 4% of the

survey participants. This goes to show a clear disparity in the point of view of the survey

participants.

Q3.Do you agree increasing public awareness can help in creating a development landscape?
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Figure 4.3: Increasing public awareness

(Source: Self-developed)

The above-mentioned graph aims to gain an opinion regarding how much the public is aware,

and to what magnitude the public awareness would help in creating a developmental landscape.

A strong agreement has been gathered from the respondents, where 38% of respondents have

agreed and 50% of participants have strongly agreed. Only a mere number of 10% of participants

have shown their disagreement in this regard. This means that public awareness is going to be

beneficial if one wants to improve the development landscape.

Q4. Do you agree establishment of effective systems based on governmental bodies can be

helpful for managing industrial waste?

Figure 4.4: Establishment of effective systems

(Source: Self-developed)

The above-mentioned diagram focuses on gaining the point of view of employees in the energy

sector regarding their understanding of developing an effective system based on governmental

bodies for managing industrial waste. The collective response of 42% of the respondents is in

agreement with managing the industrial waste with the help of effective systems implemented by

governmental bodies.16% of the population have been neutral regarding this statement. On the

other hand, 4% of the survey respondents are in disagreement with the above statement.
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Q5. Do you agree the production of renewable energy reduces the exhaustion of greenhouse

gases?

Figure 4.5: Reduction of greenhouse exhaustion

(Source: Self-developed)

This graph illustrates how much the employees of the energy sector agree that renewable energy

would reduce the exhaustion of greenhouse gas. It aims to garner that production of renewable

gas any positive correlation with the exhaustion of greenhouse gas. The collective response of

80% of the survey participants has shown their agreement with the statement. 30% and 50% of

survey participants “strongly agree” and “agree” with the statement that renewable energy

reduces the exhaustion of greenhouse gas 14% of the survey participants have remained neutral

in this regard, whereas, a mere 6% of the survey participants have remained in disagreement with

the statement.
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Q6.Do you agree continuous advancements in connection and research forecasting the solid

waste management helps in generating a forecast for atmosphere variables?

Figure 4.6: Continuous advancements in atmospheric variables

(Source: Self-developed)

The question aims at gathering the current technological advancement in connection with

research forecasting that would aid in generating the forecast for atmospheric variables. In this

regard, 78% of the survey participants have shown clear agreement with the statement, where

30% and 48% of the participants have “strongly agree” and “agree” with the above statement

consecutively. Only 16% of the survey participants have been neutral in answering this statement.

On the other hand, the collective response of disagreementhas been generated fro230% of the

survey participants, that consists of 4% of participants have “disagree” and 2% of respondents

“strongly disagree” with the above-mentioned statement.
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Q7. Do you agree waste management is an environmental problem?

Figure 4.7: Waste management as an environmental problem

(Source: Self-developed)

The above-mentioned graph has tried to portray the understanding of waste management for the

employees working in the energy sector. The collective response of 40% of the survey

participants are in agreement with the above-mentioned statement, that consists of 44% of survey

participants showing “strongly agree” and 36% of the participants showing “agree” with the

current statement. 14% of the survey respondents have remained “neutral” in answering this

question, whereas, the collective response of 10% of the survey participants are contradicting

with the above-mentioned statement. 8% of the participants have shown “disagree” with the

question, whereas, a mere 2% of participants have shown “strongly disagree” with the above-

mentioned statement.
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Q8. Where do you dispose of your generated waste?

Figure 4.8: Disposal of generated waste

(Source: Self-developed)

The graph mentioned above aims at illustrating the current practice of the waste disposal that is

being governed in the public arena. There are several methods to dispose of the generated waste,

whereas, the study only sheds light on the two commonly practiced easily of waste disposal.

They are “nearby containers” and “open spaces near home”. 62% of the survey participants have

opted for disposing of their garbage in the nearby container, in addition to that, only 8% of the

survey participants have opted for disposing of their waste in open spaces near home. On the

other hand, 30% of the survey participants have looked for other ways to dispose of their

generated waste.

Q9. Do you agree technologies help in advancing the process of waste management?

Figure 4.9: Disposal of generated waste

(Source: Self-developed)
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From the above it can be seen that 26.53% of survey participants showing “strongly agree” and

36.73% of the participants showing “agree” with the current statement. 20.41% of the survey

respondents have remained “neutral” in answering this question, whereas 14.29% of the

participants have shown “disagree” with the question, whereas, a mere 2.04% of participants

have shown “strongly disagree” with the above-mentioned statement. One respondent has

skipped this question so responses of 49 participants have been gathered.

Q10. Do you think different ways of solid waste utilization helps in analyzing future usage?

Figure 4.10: Disposal of generated waste

(Source: Self-developed)

It can be seen from the graph that 34% of survey participants showing “strongly agree” and 50%

of the participants showing “agree” with the current statement. 10% of the survey respondents

have remained “neutral” in answering this question, whereas only 4% of the participants have

shown “disagree” with the question. Moreover, a mere 2% of participants have shown “strongly

disagree” with the above-mentioned statement.

4.3Primary qualitative data findings

Q1.What is the main objective of Panda towards recycling solid wastes?

As per the statements of the first manager, Panda is slated to generate electricity that would be

entirely dependent upon utilizing recycling measures, and the reduction of wastes would be the

main aim of Panda. This reflection states that Panda is indulging in utilizing recycling as an

objective for solid wastes. On the reflection made by the second manager highlights that panda is

eyeing the public perception and understanding of waste management and trying to capitalize on
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that, where the notion of environmental sustainability and the subsequent waste generation

would go hand in hand if recycling methods were appropriately utilized. According to the point

of view of the second manager, serving nature seems to be the priority of Panda and its main

business objective. The entire process requires how acceptable and understanding the public is

regarding the current practice of waste disposal and maintenance. The reflections of the

statement provided by the third manager are that onsite facility would aid in the conversion of

wastes types such as electric equipment, bottles, and food items that would make them recyclable.

Providing the public with green energy is the optimum objective of Panda.

Q2.Which technologies and implementation practices are necessary for the improvement of

solid wastes management in future?

The reflection of this statement has been gathered from the first manager, where smart bins and

the green bag would only achieve the utilization of “solid waste”. The prospect of utilizing the

“solid waste” would be achievable if the technical implementation is done appropriately for

better environmental sustainability. On the other hand, the reflection of the second manager

highlights the need for Information technology that would act as an extraordinary alternative for

the handling and collection of wastes. Moreover, the subsequent recovery of the waste would

ensure the future use of solid waste has been maintained thoroughly. According to the viewpoint

of the third manager, the future use of waste entirely depends on how the waste is being managed.

A dependency on the RFID tags and the “information and communication technology” would

ultimately aid in reducing the carbon footprint within the environment. Moreover, the prospect of

“solid waste” would be much brighter if technology and human cooperation go hand in hand in

this regard.

Q3. What do you think in which ways solid wastes can be utilized for reducing pollution?

As per the statements of the first manager of Panda, reduction in pollution can make a positive

impact on the environment, which entirely depends on how solid waste is utilized. The reflection

of the first manager gives weightage to making use of biodegradable plastics and electronic

waste shredder as a means of utilizing “solid waste”. According to the point of view of the

second manager, wastes can be treated and optimized as per the need of the organization.

Anaerobic bacteria can aid in the treatment of biodegradable waste, as it aims to encourage the

digestion of garden waste, sludge, and food waste. The kind of waste material and on what

capacity the waste is being used need to be appropriately utilized accordion to waste
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categorization. The reflection of the third manager clearly refers to making use of an automated

waste segregation machine that would detect various types of wastes at once. This method would

aid in minimizing the process of landfill, sintering, and hydrothermal activities. Proper attention

to other alternative methods needs to be given if the reduction of pollution is the main aim of

“solid waste utilization”.

Q4. What is the main challenge that managers experienced while managing waste disposal

inthe industry?

According to the viewpoint of the first manager, public awareness needs improvement regarding

waste disposal if the collective improvement of society is the way forward. The challenge is in

this aspect is having a collaborative approach and giving it the right direction in the right manner.

As per the reflection of the second manager, funding has been a significant challenge. Although,

government intervention has made a suitable solution to this challenge, as they have introduced a

carbon tax for making people aware of the severity of the situation. The third managers’

reflection on this statement, the technological shift has been a huge challenge if it wants to

generate a green environment for the betterment of the environment.

4.4 Secondary data findings

4.4.1 Secondary thematic findings

Theme 1: Future use of solid waste by appropriate utilization of new technology

New technologies need to gain traction in this current scenario, where the management of waste

is becoming a burden for countries all across the world. The development of clean energy, green

technologies and the new wave of energy implementation need to have happened so that key

resources are utilized properly. According to Varela et al. (2017), e-waste is becoming a

nuisance for the governments worldwide, and electronic waste management needs to be

implemented so that recycling of e-waste can be achieved with the help of “electronic waste

shredder”. The equipment has the potential to recycle 35000 electronic-rubbish per hour and the

amount of e-waste that would be disposed of is unimaginable. Moreover, “green plastic” are

more environmentally friendly, and they generally fall under the categories of “recycled plastic”

or “biodegradable plastic”. Although they utilize petrochemicals for making these plastics,

certain decomposing elements are added to them, which make them vulnerable for breaking

down of elements more rapidly in the presence of moisture and oxygen (Rubbishbegone, 2018).

Appropriate implementation of “photo triggers” would aid in the process of rapid degradation of
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bioplastics, and it would help the world in mitigating the problems associated with plastic wastes.

On the other hand, the utilization of “smart bins” would aid in cementing the process of new-age

garbage collection, where the rapid transportation of waste is achieved with the help of these bins,

where “pneumatic tubes” are more prominently located under the ground, and it specifically ends

up at a particular collection depot. The concept of a nexus of both water and energy needs to be

utilized, which makes it an advantageous paradigm, where the creation of more energy with the

burning of more wastes happens more rapidly. The conglomeration of city, governance,

technology needs to work hand-in-hand so that better practice regarding the utilization of solid

waste can be achieved.

Theme 2: Contributing factors in solid waste management and the subsequent impact

There are several factors that come into play for the management of solid wastes while the most

prominent of them are environmental, social, economic, and technological factors. According to

Mukhtar et al. (2017), the appropriate environmental guideline of the respective country along

with the awareness of the environment, geographical landforms, the local weather are some of

the notable environmental aspects that news to be considered for performing better performing

and regulation of environmental protection law. Expansion in the collection of waste needs to be

encouraged which would entirely vehicle-based, nevertheless, proper optimization of the waste

collection needs to be achieved. On the other hand, the aspect of economic prosperity is

positively correlated with the notion of demand for materials and products (Przydacz et al. 2018).

The mentality of throwing away any materials need to be discouraged, that could aid in the

reduction of waste generation. Recycling, recovery, and the notion of reuse needs to be

encouraged within the local community so that visible transformation in waste regulation can be

achieved. The lack of a suitable waste management process would describe the inefficiency of

technological factors that contributes to the entire waste management process. Monitoring the

aspect of resource recovery happens due to the decline in the proper utilization of technological

paradigms (Logan and Visvanathan, 2019).

Moreover, skills and expertise regarding operating a certain tools or machine need to be

encouraged so that the mitigation of operational issues can become obtainable. There is a

symbiotic relationship between the notion of resource recovery and waste generation, Reduction

in the treatment cost of wastes need to be encouraged within the society, otherwise, unethical

practice regarding the waste disposal and waste generation would be regulated within the
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country’s economy. Therefore, the impact of contributing factors in all sections of society needs

to be appropriately optimized so that better regulation for the generation of waste can be

obtained.

Theme 3: Renewable sources and the idea of waste management

Decadence in the management of waste would only be achieved if proper measures are not

undertaken, which would encourage the practice of better waste regulation. Appropriate policies

need to be implemented so that the demand for renewable energy along with its economic

activities can be increased. The entire economic activity is dependent on the generation of energy

for maintaining the sustainability of the living conditions (Pan et al. 2018). Ireland has

committed to utilizing renewable resources appropriately, where it has started to increase 16% of

its renewable energy consumption by the year 2020 (Dccae, 2020). Ireland has abode by the

directives set out by the “E.U renewable energy directive”, where 10% of its demand of transport

would be met by utilizing renewable resources.

Ireland is looking forward to decarburizing its energy sector within the year 2050, and they are

indulging in utilizing bioenergy as a source for renewable energy (Dccae, 2020). The “bioenergy

plan 2020” would aid in laying out the plan for a sustainable development of energy that would

have a positive impact on climate change. Municipal waste, solid waste, bio waste sets the

framework for the proper management of wastes in the environment (Hafid et al. 2017). Having

a comprehensive understanding of the overall generation of wastes need to be as significant as

the impact it makes on the environment. The nature of better management of wastes can only be

achieved if regulated measures are undertaken for putting the governmental plan into action.
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4.5 Summary

This chapter encircles the key aspects of this entire study, where it has effectively done a

secondary thematic analysis of this current topic, where better use of “solid wasted” and

multifaceted layers of better “solid waste management” have been illustrated. Moreover, with the

help of qualitative data, the notion of recycling, and how Panda is aiming towards achieving it

for better waste utilization for future use have been effectively portrayed in this chapter.

Additionally, survey results and findings and the responses of fifty employees from the energy

sector in Ireland have shown their understanding of current practices for better “solid waste

utilization” and how recycling can help in the near future. Henceforth, it can be highlighted the

chapter effectively summarizes the intricacies of solid waste” and how it needs to be utilized for

future use.
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CHAPTER 5: DISCUSSION

5.1 Introduction

This chapter would make a fine understanding and illustrate in an appropriate manner the

findings of the data gathered after doing the survey, interview, and secondary thematic analysis

of the current research objectives. The aim of this particular topic is to identify the possible ways

the solid waste can be utilized in a more efficient manner. The best possible practices necessary

for future use of solid waste and proper identification of different ways through which the solid

waste can aid in the reduction of pollution have been identified in the entire study. On the other

hand, this chapter would dive into this aspect of “solid waste utilization” and proper discussions

on the findings of different qualitative and quantitative methods would be orchestrated in the

study. Problems would be identified and how much potential it holds against the current business

practice so that it can be helpful in minimizing the repercussions of solid waste. The hypothesis

regarding this topic would be tried and tested; the strengths and weaknesses of this research

correlated with the current industry practice, and future aspects of “solid waste” would be

elaborated in this study.

5.2 Summary of findings

In order to summarize the findings, it is essential to understand this study has mentioned how

effectively the future technologies need to be utilized in gaining an advantage over the

adversaries of current solid waste practices. Several contributing factors like technological,

economic, social, and environmental factors have come into play for the management of “solid

waste”. Strengthening the management is crucial otherwise, the policies implemented for better

waste regulation and renewable energy would only be futile. The point of view of three different

managers from Panda have been undertaken in the study and their perspective on recycling the

solid waste, and what measures are necessary for better utilization of “solid waste” for future use

and the necessity of RFID tags and green bags for better waste management have been

eloquently discussed. Better use of biodegradable and electronic waste shredder and how

anaerobic bacteria’s can help in better optimization of “solid waste” can help in reducing

pollution have been discussed. On the other hand, several challenges like the lack of public

awareness, lower form of collaboration and people not being able to acclimatize with the new

technological shift have been surmised as challenges for waste management and disposal.
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Using enhanced technologies for processing solid wastes can help to uplift the current situation

of waste management. This is one of the contributing factors of waste management and helps to

strengthen the implemented policies based on waste regulations. Proper optimization of the

waste collection needs to be achieved in order to maintain the infrastructure of waste

management. Moreover, the mentality related to throwing garbage in different places needs to be

discouraged and this can help to maintain biodiversity. In addition to this, within the local

community, recycling, recovery along with the notion of reuse of wastes needs to be encouraged

so that proper waste management techniques can be incorporated.

5.3 Discussion of findings

5.3.1 Discussion of primary (quantitative) findings

Management of waste can be achieved if proper measures are undertaken, which would

encourage the practice of better waste regulations. From analysis of the responses collected

through survey, it can be seen that the majority of the respondents have voted for implementation

of proper waste management techniques. This process also requires how acceptable and

understanding the public is regarding the present practice of waste disposal and maintenance. It

can be seen that majority responses are reflecting that management of solid waste can help to

reduce environmental pollution. Wastes are one of the contributing factors that increase

environmental pollution and proper management can reduce these phenomena. String agreement

can be seen regarding transition of solid waste in sustaining different practices of urban cities.

This can help to reduce the waste and proper management is possible in this regard. The efficient

waste management can be interpreted as a change of transition from conventional solid waste

management. Efficient usage of technology can also help to maintain this balance and improve

the existing methods used for waste management.

Increasing public awareness can help in creating a development landscape and the majority of

the public have given affirmative responses. This is showing that public awareness regarding

waste management is crucial and helps in the development of landscape. It has also been

emphasized that public awareness needs improvement regarding waste disposal, as the collective

improvement of society is the way forward. Respondents have agreed that establishment of

effective systems based on governmental bodies can be helpful for managing industrial waste.

Industrial wastes are considered one of the major pollutants for the environment and these needs

to be managed properly. Subsequent increase of industrial activity has led to the generation of



68

huge amounts of industrial waste and these needs to be managed so that optimization of wastes

can be possible in an effective manner. Appropriate measures need to be undertaken so that the

forecast of climate change can be managed. Most of the respondents have agreed that the

production of renewable energy reduces the exhaustion of greenhouse gases. Hence, these

regulations need to be implemented and maintain better management of wastes. Greenhouse

gases are responsible for global warming and reduction of these gases can help to mitigate the

problem related to climate change and maintain a better framework for waste management.

Responses have been collected from the respondents in order to analyse the overall perspectives

related to waste management. Most of the respondents have agreed that continuous

advancements in connection and research forecasting the solid waste management helps in

generating a forecast for atmosphere variables. More research needs to be done in order to

manage the solid wastes and this can help to mitigate the existing problems related to waste as

well as environmental pollution. Advancement in the research criteria can help to reduce this

apparent problem and extract more solutions that can cope with this dangerous situation. Reuse

of solid wastes that can be monitored through every aspect such as environment, socio-cultural,

technical, economical parameters can help to reach the maximum productivity in this regard.

Respondents have also agreed that waste management is an environmental problem and this

needs to be prohibited in order to maintain the balance of the environment. Hence, it can be

observed that recovery of solid waste management needs to be in line with the amount of impact

it would make on the environment.

Disposal of solid waste is considered a serious problem in the society as people have different

perspective regarding disposal of these water in various places. However, most of the

respondents have agreed that they like to discover their solid wastes in the nearby container,

which is clean by the authority time-to-time. Very few people have agreed to the fact related to

disposing waste in the open spaces near homes. Many people have voted dumping grounds and

they prefer to dispose of their waste in the dumping ground. Hence, it can be seen that many

people have their perspectives regarding waste disposal. Increasing population globally,

exhaustion of greenhouse gases is increasing the production of wastes. In addition to this, they

have also agreed to the fact that technologies help in advancing the process of waste

management. Advanced technologies are able to process the solid wastes that can be recycled or

reused as growth enhancers in the field. It can be seen that efficient usage of technology can also
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help to maintain this balance and improve the existing methods used for waste management.

Infrastructure of the urban cities along with technology needs to work hand-in-hand for better

practice regarding the utilization of solid waste.

In the modern days, technological impact in the society is huge as it is constantly evolving and

making ways for a new future and highlighting the future management of wastes in the most

efficient manner. Most people have also responded positively that different ways of solid waste

utilization helps in analysing future usage. Using environmentally friendly products such as

green plastics, biodegradable bags can help to reduce the impact of wastages. However, more

innovative methods need to be used for making these plastics as petrochemicals are still used in

these products. Using “smart bins” can aid in the process of garbage collection and helps

maintain waste in the most efficient way than ever before. Hence, it can be stated that the

research findings help to incline towards achieving the hypothesis, as the findings help to

indicate that there exists a positive linkage between the utilization of solid wastes and renewable

energy.

5.3.2 Discussion of Primary (Qualitative) findings

Analysis of Question 1

The analysis of the respective question could be attempted using the views of the managers along

with contexts from literary sources. The findings obtained from the interview help to evaluate

that Panda is looking forward to generating electricity that will be completely made from

recycling and that zero wastes would be subjected to the landfill as the by-product. Moreover,

according to one of the manager’s viewpoints, it can be deduced that Panda is trying to capitalize

on the public’s perception of waste management. The strategy is aimed to reduce the overall

impact on the environment due to the generation of waste. The findings further helped to deduce

that Panda considers managing the waste using transport facilities and providing the public with

green energy as their main objective.

The literary contexts help to analyse that the economic growth of developing countries is

expected to give rise to “solid waste generation”, which needs to be properly monitored and

actions are taken to reduce such large volumes of its generation. It could also be analysed that the

wastewater treatments serve as a clear source of pollutants apart from the municipal wastes,

chemical waste and construction waste. The literary contexts help to deduce that Ireland could
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suffer from major climate changes due to the effects of pollution and creates an alarming

condition to take necessary steps to control the situation.

Analysis of Question 2

The “secondary quantitative findings” help to deduce that ensuring environmental sustainability

along with the appropriate utilisation of the technologies would help in reducing waste. The

literary contexts also find its importance in providing information to present the analysis. It can

also be evaluated that the better use of the smart bins along with the green bags will aid in

achieving the future prospects of solid waste management. It has also been deduced that the use

of the IoT would act as an excellent alternative for handling the recovery and collection of

wastes. Moreover, the findings further help to analyse that waste management depending on the

RFID tags along with ICT would help in lowering the carbon footprint of the environment. The

literary context helps to analyse that empowerment of the recyclable system could be obtained

when the illicit behaviour associated with waste management is thrown out of the society. The

practice of minimizing wastes needs to be encouraged so that the adequate separation of wastes

could be practised. It could be analysed that the application of the ICT could find its position to

reduce the carbon footprint from the environment. Moreover, the implementation of the WTE or

the “Waste-to-energy” is deemed to have a major impact on achieving the goal of zero wastes

and generate renewable energy. Hence, it is observed that the study inclines towards attaining the

hypothesis related to finding a positive link between “Solid Waste Utilization and renewable

energy”.

Analysis of Question 3

The findings obtained from the interview along with the “sections from the literature review”

help to conduct the analysis of the respective question. The findings help to analyse that

electronic waste shredder can act as a tool for reducing pollution. The perspectives obtained from

the managers further help to deduce that the biodegradable wastes could be reduced with the

treatment of such wastes using anaerobic bacteria. Such a process of treatment of wastes includes

the digestion of sludge, food waste along with the garden waste. It can be further deduced that

automated waste segregation would help in the detection of various types of wastes, thereby

minimizing the process of the landfill, hydrothermal activities and sintering. The literary contexts

help to analyse that the solid wastes can be utilised using the processes such as sintering,

vitrification, hydrothermal and melting. It can be analysed that the sintering process helps to
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mitigate the fly ash within the environment. Moreover, it can also be analysed that the

vitrification process serves as a feasible solution and the same process is expensive in nature.

The other process that has been analysed to serve the purpose is melting, which could be used on

a commercial scale for the treatment of ash and other products.

Analysis of Question 4

The findings help to analyse that the lack of awareness among the public is a challenging aspect

that they are commonly faced while managing waste disposal. On the other hand, funding has

also been a challenge that could be analysed from the findings of the secondary data. It could

also be deduced that the industries require a technological shift to attain a sustainable

environment and thereby use green energy as better environmental practice. The literary contexts

help to deduce that the legal policies play a major role and require the implementation of strict

rules to manage the solid wastes. The attitude towards the recycling of wastes also serves as an

essential factor in the management of solid wastes. Awareness camps, appropriate education and

programs could serve as a prominent factor for the removal of negative aspects associated with

waste management.

5.3.3 Discussion of Secondary findings

“Analysis of theme 1: Future use of solid waste by appropriate utilization of new

technology”

The analysis of the respective theme could be conducted using the “secondary thematic findings”

along with the “sections drawn from the literature review”. The future use of solid wastes could

be brought about using new technologies. It can be analysed that the development of clean

energy and green technologies and the implementation of the new wave of energy need to have

happened to make proper use of the resources. It has also been found that e-waste is gradually

becoming a nuisance for governments worldwide. However, it has been analysed that the e-

wastes could be managed using the “electronic waste shredder”, which possesses a potential to

recycle 35,000 electronic-rubbish per hour. Moreover, the future could observe the use of green

plastics, which are friendlier to the environment and generally is considered under the category

of “recyclable plastics” or “biodegradable plastics”.

The literary context helps to analyse that the “biological treatment technologies” include

“aerobic and anaerobic design technology” to degrade the wastes. The anaerobic technology

produces enough solid and heat content and the prime advantage of this technology is that it
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accumulates fewer amounts of volatile acids and higher amounts of organic matter removal with

the help of mesophilic bacteria. Moreover, the findings help to analyse that the appropriate

implementation of the “photo triggers” would help in the process of rapid degradation of

bioplastics, thereby helping the world to solve the problems based on plastic wastes. Analysis

claims that the use of the smart bins would aid in answering the process of new-age garbage

collection, where the bins help in rapid transportation of the wastes.

“Analysis of theme 2: Contributing factors in solid waste management and the subsequent

impact”

The findings help to analyse that the environmental, social, political along with the technological

factors contribute majorly to the impact led by the solid wastes. The literary contexts also help in

providing in-depth insights for analysing the respective theme. The governmental guidelines

corresponding to the environment also play an influential role in determining the monitoring and

precautionary measures taken into practice. The impact contributed by the mentality to throw

away the unused further triggers the generation of wastes, which could have been curbed if taken

proper care. It has been analysed that if people would follow the 3 R’s (“Recycle, Reuse and

reduce”) then the management of solid wastes could have been improved. It could be deduced

that necessary skills and expertise on the management of solid wastes with the help of machines

and tools could have contributed to efficient and effective management of the solid wastes.

The literary contexts help to analyse that the legal policies need to be framed keeping in mind the

environmental aspects. It could also be analysed that despite passing the law, the governments

need to make forceful effects to implement the same in action. The unlawful waste

administration needs to be mitigated with relevant and steadfast action, which would enhance the

process of recycling.

“Analysis of theme 3: Renewable sources and the idea of waste management”

It can be analysed from the data findings that appropriate policies need to be implemented for

increasing the demand for the renewable sources. The “sections of the literature review” further

ponders deep into the context, which helps in the analysis of the respective theme. Findings help

to analyse that Ireland has committed to utilise its renewable sources properly by showing a sign

through increasing the renewable energy consumption to 165 by the year 2020. Findings reveal

that the country plans to indulge the utilisation of bioenergy as the fuel for its energy sectors

within 2050. The findings emphasize that the wastes could be managed properly only when the
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regulatory measures set by the government are well executed. The literary contexts help to

analyse that the development of perception among people for recycling wastes acts as a primary

tool for ensuring that a major section of the population is well aware of waste recycling. Literary

contexts help to analyse that the perception of waste recycling among the Irish population has

growth significantly, showing a positive sign towards solid waste management and obtaining

renewable energy. Accordingly, it can be stated that the research intends to shift towards

achieving the hypothesis relating to finding a positive linkage between “Solid Waste Utilization

and renewable energy”.

The “sections of the literature review” help to analyse that a responsible behaviour goes in

alignment with the country’s environment, which bounds the population to make a positive

impact in the arena of the waste management. Education and communication seem to have a

significant role in driving the pattern of sustainable behaviour, identified in the residents

indulged in economic activities. It can be analysed that the utilization of wastes acts as economic

incentives. It would be more effective if the population learns to utilize the wastes and thereby

follow the process of renewal of wastes to products for further utilization. It has been found that

glass, paperboard and plastics have a recovery rate of more than 80% in Ireland, hence, the Irish

population needs to utilise the wastes to turn them into renewable products.

5.4 Analysis of potential problems

Problems are percolating in every aspect of this “solid waste management”. Improper

technological utilization, lack of funding, inefficient characterization of waste, and lack of public

awareness all in combination act as detriment to the better management of “solid waste”.

Participations of citizens and having an overall ecological awareness would help in driving the

waste collection. Inefficient streamlining makes it challenging to carry out the effective “solid

waste management”. It is essential that proper authorities be sourced for carrying out important

roles. Lack of coordination among the stakeholders who are directly involved in waste collection,

separation, and disposal are in great need to be in a position, which deals with daily waste

collection.Adequate infrastructure in the urban area and proper selection for the landfill area

needs to be segregated in a way, which would further aid in furthering the entire solid waste

management. The stakeholders in the community, which would make it inconvenient for

implementing technological solutions, have inefficiently managed municipal solid waste.
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5.5 Hypothesis testing

It can be highlighted that there is a positive correlation between the solid waste utilization and

renewable energy. The rationale behind this statement comes from having a thorough

understanding on different technological aspects such as utilization of landfill gas, bio refineries,

incinerators, and biological treatment technologies, which act as a better source for renewable

energy. It has been found that Ireland has a recovery rate for “solid waste” of 80%, which is

highly effective and that the Irish population needs to make use of the aspect. Renewing the

products ultimately helps in adding to the country’s economy, reducing the “solid wastes” and

reducing the requirement of raw materials for manufacturing, hence, maintaining

sustainability.Business firms need to indulge in the practice of efficient “solid waste

management”, which would ultimately aid in lowering the possibilities of environmental

contamination. Therefore, it needs to be noted that Panda is aiming towards better recyclability

of wastes in order to mitigate environment pollution.

5.6 Strengths and Weaknesses of research

The study delivers a strong insight on the “solid waste management practices” while keeping in

context with the condition of Ireland. The study ponders on the processes and technologies that

are used for the “management of solid wastes” such as “biorefineries”, “landfill gas utilisation”

along with the “biological treatment technologies” that adhere the aspect of WTE (“Waste to

energy”). The study considers the factors that affect the “sustainability of solid waste

management” and provides critical factors such as legal policies, “attitude of people”,

“willingness-to-pay” followed by “economic incentives” and others. The study uses a conceptual

map that helps to illustrate the contents of the “section of the literature review”. Moreover, it has

been found that the study has proved to be successful in the hypothesis testing with obtaining a

positive outcome. The present study includes “survey”, “interview” as well as the “secondary

data collection sources” for retrieving the data, which helps to add more relevance to the study.

The survey was conducted for 50 participants belonging from the energy sectors of Ireland,

which seem to have helped in adding relevant information to the study.

The study has a few limitations that act as the weakness, which includes constraints such as time

and financial support. Time acted as a critical constraint, which if were optimised could have

helped the research to meet higher grades. On the other hand, finance was another problem that

the research faced while continuing with the “data collection works”. It is perceived that if
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financial support could have been extended the “research work” could have included enriched

resources. Moreover, the study only included an interview with three managers. However, if

more time was provided then the study could have included the interview of more managers.

5.7 Future Scope

The scope that lies in the future is related to the conduction of study based on other forms of

“waste management” based on which the country could reduce the pollutants and use the same to

obtain related benefits. It has been noted that in the present study, the context was Ireland was

considered, hence there lies a scope for conducting research works for other countries with

higher recovery rates for “solid wastes”. Sustainability is a trending topic over which the

population are being educated and sufficient measures are taken to uplift the effectiveness of

“solid waste management”. Hence, the future scope lies in which ways “solid waste

management” could offer better sustainability index for the respective country.

5.8 Recommendation

The recommendations for “better utilization of the solid wastes” are as follows:

● Creating awareness for practising segregation

Creating awareness through the means of campaigns, advertisements, education and other

channels would help the Irish people to understand the effectiveness of practising segregation

techniques. The leading authorities also require playing their part effectively while further

implementing the regulations to contribute to the effective utilisation of solid wastes. Moreover,

it is further recommended that the country needs to set targets based on which it needs to

perform. The setting of targets is expected to help Ireland facilitate the monumental task of

managing solid wastes generated across the country. It is to be noted that the people need to

understand about the importance of sustainability for which it is a mandate to curb the challenge

due to increasing generation of wastes. They also need to make use of the product while

following the 3R’s, which are “Recycle, Reuse and Reduce”. Such an attempt would not only

reduce the volume of wastes generated but also aid as economic incentives.

The “recycling of products” would lower the urge of manufacturing from raw materials and

would utilise the same resources that has turned into a waste. Reusing a product such as plastic

bags would help in reducing the necessity for another, thereby reducing the volume of waste.

Lastly, the optimum usage of products would not only act as an incentive for the people but also
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for the environment. The generation of wastes would be reduced eventually with the reduction in

the requirement, thereby polluting the environment less.

● Characterization of wastes

The characterization of wastes also acts as a strategy for utilization of solid wastes. It has been

found that “different standards of wastes” prop up in different parts of Ireland and vary about

living standards, climatic zone, and urbanization along with the site of construction. The

characterization process helps to identify the quantity of glass, paper, food waste or others are

discarded into the waste stream. The information gathered from the characterization of the solid

wastes assist in planning in the way to reduce wastes along with “set up the recycling programs”,

which eventually leads to the conservation of resources and money.

● Proper funding

It is suggested that proper funding could help the country to achieve better infrastructure. It is a

fear that any level of inadequate financial support would aggravate the issue related to the

generation of solid wastes and would fail the motive to measure the capacity of the landfill with

adequate terms. The Irish government can make use of different taxes that are put on consumers

for not adhering to the environmental standards. Moreover, it is suggested that Ireland, needs to

boost its “solid waste management system” with assistance from “local and foreign investment

banks”. Proper funding is also a mandate for upgrading the technology and infrastructure, which

is also suggested for Ireland.

5.9 Conclusion

It is found that the study finds a positive linkage between “solid waste utilization and renewable

energy”. Ireland has been noted to recover 80% of its “solid wastes”, which serves a great

approach for the country. It is found that Panda is looking forward to generating electricity made

completely from the “recycling of wastes” and that zero wastes would be subjected to the landfill

as the by-product. Moreover, it is identified that the wastes could be managed using

technological assistance such as “Smart Bins”, “RFID tags”, ICT and others. The “lack of

awareness” among the public, “lack of funding”, and “inefficient characterization of wastes”

along with“lack of segregation practise” serves as a challenging aspect for the country. The

recommendations include “creating awareness for practising segregation”, “proper funding” and

“characterization of wastes”. It is further suggested that Ireland needs to increase funding in

upgrading its “waste management technologies and infrastructure”.
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Appendices

Appendix 1: Progress towards renewable energy share

(Source: https://www.seai.ie/publications/2019-04_SEAI2019ProjectionsReport_Final.pdf)
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Appendix 2: Greenhouse gas emissions by 2017

(Source: https://www.seai.ie/publications/2019-04_SEAI2019ProjectionsReport_Final.pdf)
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Appendix 3: Various approaches to recycling

(Source:

https://www.fernandofraternaliresearch.com/publications/JCOMB_Recycling_Review_2016_On

line_First.pdf)
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Appendix 4: Drivers influencing sustainable waste management

(Source: https://pdf.sciencedirectassets.com/306234/1-s2.0-S2351978917X00024/1-s2.0-
S2351978917300896/main.pdf?)
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Appendix 5: Recycling of different materials

(Source: https://www.rte.ie/brainstorm/2019/0912/1075557-what-really-happens-to-our-

recycling/)
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Appendix 6: Total final consumption in terms of energy demand

(Source: https://data.oireachtas.ie/ie/oireachtas/libraryResearch/2019/2019-01-02_ireland-s-

energy-transition-challenges-and-opportunities_en.pdf)
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Appendix 7: Timeline

Main activities/ stages Week

1

Week

2

Week

3

Week

4

Week

5

Week

6

Week

7

Topic Selection 

Data collection from secondary

sources for rationale and background
 

Creating layout 

Literature review   

Formation of the research Plan  

Research techniques  

Primary & Secondary data collection  

Analysis & Interpretation  

Data Findings 

Conclusion of the Study 

(Source: Self-developed)
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Appendix 8: Survey Respondents

Gender

Options No. of Respondents Total no. of Respondents Percentage (%)

Female 13 50 26

Male 37 50 74

Age

Options No. of Respondents Total no. of Respondents Percentage (%)

18-25 17 50 34

26-35 12 50 24

36-45 5 50 10

46-55 8 50 16

55above 8 50 16

Q1. Do you think utility of solid waste is necessary for reducing environmental pollution?

Q2. Do you agree transition of solid waste helps in sustaining different practices of urban

cities?

Q3. Do you agree increasing public awareness can help in creating development landscape?
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Q4. Do you agree establishment of effective systems based on governmental bodies can be

helpful for managing industrial waste?

Q5. Do you agree production of renewable energy reduces exhaustion of greenhouse gases?

Q6. Do you agree continuous advancements in connection and research forecasting the

solid waste management helps in generating forecast for atmosphere variables?

Q7. Do you agree waste management is an environmental problem?
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Q8. Where do you dispose your generated waste?

Q9. Do you agree technologies help in advancing the process of waste management?

Q10. Do you think different ways of solid waste utilization helps in analysing future usage?
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Appendix 9: Interview Transcript

For Managers of Panda

1. What is the main objective of Panda towards recycling solid wastes?

Manager1-Panda is looking forward to generating electricity that will entirely be collected and

recovered through recycling and zero waste will be subjected to landfill. This will help us to

meet the sustainable standards and help both the organization and the society on equal terms.

Manager2-Panda is trying to capitalize on the public perception of waste management, which is

entirely aimed at reducing the overall environmental impact due to waste generation.

Manager3-Conversion of wastes such as food, bottles, electric equipment is going to be

converted using on site facilities that would make them recyclable. Managing the waste

incorporates using transport facilities and providing the public with green energy is our main

objective. Panda's Irish Packaging and Recycling division, who look after paper, cardboard and

plastic recycling, were recognized as Repak's Recycling Waste Management Company of the

year in 2014. At Panda, we take great pride in being among the top recycling companies in

Ireland and the world.

2. Which technologies and implementation practices are necessary for the improvement of

solid wastes management in future?

Manager 1-I think Ensuring environmental sustainability and appropriate utilization of

technologies is aimed at reducing waste. Better use of smart bins and green bags will aid in

achieving the future prospects of solid waste.

Manager 2- According to me IoT will act as an excellent alternative for handling the collection

and recovery of the wastes.

Manager 3-As per my understanding Waste management entirely dependent on RFID tags and

ICT will help in reducing the carbon footprint in the environment.

3. What do you think in which ways solid wastes can be utilized for reducing pollution?

Manager 1-I think Electronic waste shredder, biodegradable plastics can be utilized for reducing

pollution.We, at Panda, recycle plastic and aluminum so the material can be reprocessed into

useful products, sometimes completely different from their original state. This process is called

Recovery. For instance, this could mean melting down a soft drink bottle and then casting it as a

plastic chair.
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Manager 2-In my views, Biodegradable wastes can be treated with the help of anaerobic

bacteria’s as it encourages the digestion of food waste, sludge, and garden wastes.

Manager 3- According to me, Automated waste segregation will detect waste of various types at

once, and it will minimize the process of landfill, sintering, and hydrothermal activities.

4. What is the main challenge that managers experienced while managing waste disposal

inthe industry?

Manager 1-According to me, Public awareness regarding waste disposal needs improvement if

the society wants to move forward in a right direction regarding this aspect. They also need to

understand that contribution from everyone’s part is necessary for managing waste disposal.

Manager 2-I think Funding has been a huge challenge, although, the governmental

encouragement on carbon tax is making people aware regarding the severity of the situation.

Manager 3- As per my understanding Industry needs a technological shift if it wants a

sustainable environment and green energy for better environment practice.
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