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1|Introduction    

The increasing sea levels, melting glaciers, altered rainfall patterns, and a generally warmer world, lead to 

irrefutable evidence of Climate Change (CC) [1]–[3]. This is as a result of the increased level of global warming 

caused by infrared radiation, which is absorbed and reemitted by greenhouse gases [4]. Additionally, the 

average temperature is forecasted to grow by 0.2°C every ten years at the current rate of Greenhouse Gas 

(GHG) emissions, reaching 2°C by 2050, above unindustrialized periods [5] and around 66MT of CO2 

evaporate into the atmosphere yearlydue to human activities, caused by the burning of fossil fuels [2], [6], [7].  

Due to this, global warming is having a significant negative impact on both the economy and the health of all 

living creatures [8], [9]. Hence, CC is a major challenge facing the world today. Its impact has been felt across 

different sectors of the economy, from agriculture to transportation and from energy to infrastructure [10]. 
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Abstract 

Climate Change (CC) is evident due to rising sea levels, melting glaciers, and altered rainfall patterns. Increased global 

warming from infrared radiation and greenhouse gas emissions, with average temperatures forecasted to rise by 0.2°C 

every ten years, is negatively impacting the economy and the health of all living creatures. CC mitigation policies face 

unprecedented economic and political challenges due to their complexity and intricacy. Cost-Benefit Analysis (CBA) 

has been used to analyse the impact of these policies, but it has limitations such as inability to accurately evaluate 

benefits and costs to economy, society, and environment. Despite these limitations, CBA is often used to 

communicate benefits to decision-makers, determine the value of public investments, and create economic arguments 

for risk reduction.  
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CC puts years of development work to fight poverty in peril [4]. Although everyone is impacted by CC, the 

poor and developing countries are the most severely affected [11]. Due to their dependence on environmental 

resources and inability to adapt to CC and instability, they seem to be more vulnerable [9], [12], [13]. 

Based on this, restoration and preservation activities will help communities and companies that depend on 

healthy ecosystems. To achieve this, the response to CC requires a comprehensive approach, including 

mitigation and adaptation strategies and policies [14]. However, the implementation of CC mitigation policies 

often involves significant costs that need to be carefully weighed against the benefits [15]. Cost-Benefit 

Analysis (CBA) is an instrument that can be utilized to evaluate the effectiveness of CC mitigation policies 

[16]. This study explores the extent to which CBA is useful in evaluating CC mitigation policies. 

1.1|The Concept of CBA 

CBA is a technique for figuring out a project's long-term financial worth. It is a complex mathematical 

calculation that aids in assigning a monetary value to individuals’ acts [17], [18]. As a technique and decision-

making tool that assists in locating alternatives (such as infrastructure investments or policy proposals) for 

the efficient distribution of scarce financial resources, CBA has been identified as being helpful for 

policymakersin evaluating CC mitigation policies [19]. The analysis is used to determine whether it measures 

advantages are greater than its disadvantages in comparison to other options (i.e., it enables comparison of 

alternative measures based on their cost-benefit ratios) [20], [21]. 

Furthermore, businesses and governments frequently use CBA to determine whether a 

particular  investment  or action is desirable. The aim of CBA is to determine whether a policy is worth 

implementing based on its net benefits (net benefits are calculated by subtracting the cost of a policy from its 

benefits) [22], [23]. CBA involves a number of steps. First, the costs of implementing the policy or project 

are estimated [24] . These costs may include capital, operational, and maintenance costs. Once the costs have 

been estimated, the benefits of the policy or project are also estimated [25]. These benefits may include 

economic benefits, social benefits, and environmental benefits.  

The benefits are then quantified and valued in monetary terms, so that they can be compared directly with 

the costs. As soon as the costs and benefits are estimated and quantified, a Net Present Value (NPV) is 

calculated. This involves calculating the Present Value (PV) of the benefits and subtracting the  same of the 

costs [26]. If calculated NPV is positive, then the benefits of the policy are greater than its costs, and it is 

considered to be economically efficient [27]. In summary, CBA uses NPV, Internal Rate of Return, 

Percentage point and cost-benefit ratio ascriterion to guide decision-making.  

Implementation is advised for every project or adaptation strategy with an NPV greater than 0. The project 

is abandoned in the absence of a positive NPV [4]. As a result, CBA can be extremely useful to decision-

makers in determining how to best allocate their limited economic resources [9] for the most significant 

strategy for mitigating CC impacts including how to schedule and prioritize mitigation investments [16].  

1.2|The Use of CBA in Evaluating Climate Change Mitigation Policies 

CC mitigation policies involve measures aimed at bringing down GHG emissions to ameliorate the challenges 

of CC [15]. These policies include energy efficiency measures or standards, renewable energy development or 

subsidies, reduced fossil fuel subsidies, carbon capture and storage, carbon pricing and taxes [28], financial 

support for clean energy sources, and emissions trading schemes [11], [29]. The implementation of these 

policies often involves significant costs, such as investment costs, operating costs, and transaction costs. 

However, they also have potential benefits, such as reduced GHG emissions, improved air quality, and 

enhanced energy security [20].  

Scholars, have further noted that CC mitigation policies are crucial in order to reduce the negative cost 

implication on global GDP from 5% to 1% if steps are taken to ensure the policies are implementable [16]. 

Hence, to evaluate the effectiveness of CC mitigation policies, it is necessary to consider their costs and 
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  benefits. The scholarly analysis comparing the advantages of curbing GHG with those of ignoring the 

consequences was a major source of inspiration for CBA on CC policies [30]. Hence, scholars have argued 

that it is crucial to examine the veracity of assertions that CBA can support policy advocacy and 

implementation.  

Hence, historically, making wise policy decisions at the federal level has relied on CBA. If the intended 

program's costs outweigh its advantages, and vice versa, it is usually cancelled [29]. Since CBA can be used to 

compare the net benefits of different policies and identify the most cost-effective options [31], one of its main 

uses is that it provides a framework for CC policymakers to evaluate the effectiveness of different mitigation 

policy options and identify the most cost-effective strategies for reducing GHG emissions [32]. For example, 

policymakers can use CBA to compare the costs and benefits of investing in renewable energy versus investing 

in carbon capture and storage [33].  

Another use of CBA is that it allows CC policymakers to consider the trade-offs between different policy 

objectives. For example, policies aimed at reducing GHG emissions may have negative effects on economic 

growth. CBA can help these policymakers identify the trade-offs between these objectives and develop 

policies that balance them [4], [27], [33], [35]. Finally, it can also provide an objective and transparent way of 

evaluating policies, which can help build public support for these policies. For example, conducting a CBA 

should also necessitate the examination of non-financial factors, such as the financial advantages of raising 

employee happiness, which would help motivate the public [5], [10], [36]. Although this may make analysing 

the policy more challenging, but it does force the analyst to consider factors that could be more challenging 

to quantify [37]. 

1.3|Criticisms of the CBA in Evaluating Climate Change Mitigation Policies 

Although CBA may be able to assist with efficient material allocation and that policies are implemented in a 

way that maximizes their benefits and ensures GHG emissions are reduced, its use in the evaluation of CC 

mitigation policies has however been subject to criticism due to its limitations [37]. Scholars have, however, 

stated the CBA can mislead decision-makers when it comes to determining climate mitigation policies, as 

wealthier nations face fewer risks and farmers in the developing world are most at danger, but the latter pay 

far less for considerably bigger advantages [29]. For example, in spite of the UK producing relatively few 

greenhouse gases due to the relocation of its industry to developing countries like China and India [38], 

evaluation of the country's mitigation program, the country may actually be consuming more carbon than it 

produces when accounting for the GHG in its imports. This unequivocally shows that the carbon mitigation 

strategy is not yielding the anticipated results on a macro level. 

Furthermore, one of the main limitations is the difficulty of valuing the benefits of these policies. For example, 

it is difficult to monetarily value the benefits of reducing emissions [22]. These benefits include reduced risks 

of CC challenges such as flooding, drought, rising sea level leading to food insecurity [39]. The difficulty of 

valuing these benefits makes it challenging to accurately assess the net benefits of CC mitigation policies [40], 

[41]. 

Another limitation of CBA is that it may not capture the full range of benefits and costs of CC mitigation 

policies. For example, CBA may not capture the non-market benefits of these policies, such as the value of 

biodiversity and cultural heritage. These non-market benefits are difficult to value and may not be fully 

captured [42], [43]. Also, there is often significant uncertainty associated with the estimated costs and benefits 

of CC reduction policies [43]. For example, the difficultyin predicting how the economy will respond to a 

particular policy or how quickly new technologies will be developed [26].  

Furthermore, there are several other criticisms of the use of CBA in evaluating CC mitigation policies, 

especially as it relates to GHG reductions. One criticism is that “to date, cost-effectiveness of GHG reduction 

options, i.e. $/tCO2 avoided, appears to be the single-most important decision criterion for policy makers in 

designing reduction programmes [25]. Another is that CBA tends to focus on momentary economic costs 

and benefits instead ofdeep-rootedecological and social impacts of policies because of the concerns that a 
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long-term analysis may create bias for the future generation [24]. This can result in policies that are 

economically efficient in the interim, but have enduring fatal effectson the environment and society [23].  

Another criticism is that CBA tends to undervalue environmental and social benefits because they are often 

difficult to quantify in monetary terms. For example, it can be difficult to put a monetary value on the health 

benefits that result from reducing air pollution [21]. Most of these limitations and challenges are evident in 

various cases, particularly in the US, where numerous assessments of the CBA of policymaking related to the 

implementation of the Montreal Protocol have been conducted. Since the U.S. EPA's completion of the 

regulatory impact analysis on the preservation of stratospheric ozone in 1988, the organization has 

encountered various contentious matters. These include the presence of inadequate data, the extended period 

of the analysis, the nearly irreversible nature of ozone depletion, the evaluation of mortality and illness 

fluctuations, and the selection of a discount rate [2]. 

2|Alternative Methods for Evaluating Climate Change Policies  

Other scholars have stated that there are better alternatives, such as "risk-opportunity analysis," which 

evaluates a variety of potential advantages and disadvantages, and "cost-effectiveness analysis," which 

identifies policy measures that minimize costs and are consistent with global warming and its effects from a 

long time ago [38]. Cost-effectiveness analysis is an efficient way to lessen all of CBA's restrictions on CC 

mitigation policies [22]. Cost-effectiveness analysis is a method that compares a program's expenses to its 

main benefits or outcomes.  

In contrast to CBA, cost-effectiveness analysis focuses more on identifying the least expensive routes to a 

more stable climate than on maintaining the economic benefits of emitting GHG. Based on this, it was 

recommended that starting with what policymakers’ temperature policy goals they intend achieving and then 

modifying the resulting emissions and economic activities to meet those goals instead of attempting to predict 

an ‘efficient’ GHG level based on insufficient assumptions on future harms [39]. For example, a specific 

objective designed to reduce atmospheric warming to 1.5°Ccould serve as a foundation for a climate policy 

[28], on the other hand, have criticized this method, arguing that it overlooks the advantages of averting 

climate-related impairments, yet it concentrates mostly on achieving a specific climate objective determined 

by political considerations. 

3|Conclusion 

In conclusion, unprecedented economic and political challenges are brought on by the analysis of CC 

mitigation policies. Due to its enormous size and the intricacy of the economic and cost-benefit interactions, 

many flaws in the fundamental precepts of these fieldswhich had previously only gotten cursory 

examinationhave become known. Over the years, CBA has served as the basis ofanalysinghow viable the 

impact of CC reduction policies because it illuminates the physical and economic cost of the policies in the 

form of abatement costs and provides a simplified result that is used by stakeholders in making decisions. 

However, this essay further notes that there are limitations to CBA, which include its inability to accurately 

evaluate the benefits and costs of a policy to economy, society and environment.  

Furthermore, even minor changes to some variables can have a big impact and affect how the stakeholders 

decide to proceed. But despite these shortcomings, CBA is frequently used to communicate benefits to 

decision-makers as it is crucial to determining the value for money of public investments since policymakers 

are concerned about the impact on the GDP or other similar measures, and it can be used to create economic 

arguments in favour of investing in risk reduction rather than coping with the aftereffects of a potential 

tragedy. 

Hence, it was required for this essay to reassess these normative principles in order to guide policymakers in 

constructing a CBA that accurately reflects the full complexity of the problems in climate mitigation policies. 

With tools like cost-effectiveness evaluations and risk-opportunity analyses, economists have created new 
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  frameworks for considering CC mitigation policies. These extra tools and analyses fill in the gaps left by CBA. 

Based on this, CBA should be used in conjunction with other techniques that take into consideration its 

limitations because of its potential advantages in assessing CC mitigation plans. Policymakers should consider 

the ethical implications and distributional impacts of prospective mitigation strategies in order to ensure social 

justice and equityth properties of concrete. The combined use of pozzolanic materials and polypropylene 

fibers in concrete is to achieve high strength and measure the economic efficiency of this work. 
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