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Abstract 

Carbon trading is a system that aims to reduce the amount 

of greenhouse gases emitted by firms, especially those 

burning fossil fuels. Carbon trading systems were 

originally not designed for the construction industry and 

has little application in the construction sectors. The 

overall aim of this ongoing study is to develop a 

construction tailored carbon trading system. However, 

this paper presents on the initial stage which is to identify 

the major components for developing the carbon trading 

system. The four major components were market, 

strategies, plan, and policies. This study contributes to the 

construction industry’s climate change mitigation. 

Introduction 

Emissions trading is an effective instrument in reducing 

greenhouse gas (GHG) emissions by serving as a market 

instrument (Cui et al. 2018). The principle underlying 

emissions trading is that entities must not exceed or go 

beyond the set carbon emission quotas that have been 

distributed by the government (Huang et al. 2022). 

Otherwise, these enterprises would have to purchase 

quotas from carbon emission markets or be made to face 

penalties (Gao et al. 2020). Carbon emissions trading has 

been implemented in varying sectors and countries 

worldwide (Bayer and Aklin 2020). Major sectors that 

existing carbon trading schemes have focused on include 

power, aviation, oil and gas, agriculture, maritime and 

manufacturing (Hood 2010; Nong et al. 2020; Yu et al. 

2018). 

Current carbon trading systems were originally not 

developed for the construction industry and carbon 

trading is a new concept to the construction industry 

(Kukah et al., 2022; Koriko 2021; Ng and Luk 2013; Oke 

et al. 2017). Current carbon trading systems have little 

application in the building and construction sectors (Du et 

al. 2023; Jiang et al. 2022; Li et al. 2022; Wang et al. 

2017). 

Past studies by Song et al. (2017); Shen et al. (2016); Ren 

et al. (2013) and Raines et al. (2005) explain that the 

construction and building sector has unique/special 

features and characteristics that affect the application of 

emissions trading system (ETS) in this industry. As 

compared to some other sectors that only emit carbon 

during their operation phase, the construction industry is 

unique as the input, processes and outputs involve both 

embodied and operating carbon. 

Literature review 

Carbon emission trading system came about in 1990s and 

has consistently been identified by various scholars as an 

efficient tool in addressing ineffective carbon emission 

quota allocation issues (Donehower 2008; Hua et al. 

2011; Jiang et al. 2014; Wang et al. 2015; Zhang et al. 

2020). Countries globally have adopted various market 

mechanism that internalize environmental externalities 

(Zhang et al. 2020). These include the Chinese trading 

system, European Union (EU) emissions trading system, 

the United Kingdom (UK) emissions trading system, the 

US California carbon market and New Zealand carbon 

emissions trading system etc. (Smith and Swierzbinski 

2007; Zhang et al. 2020). 

There currently exist two major types of emissions 

trading systems. These are: i. cap-and-trade and ii. 

baseline-and-credit schemes (Oke et al. 2017). These are 

further grouped into statutory and non-statutory. Statutory 

schemes are initiated and operated by the government and 

are compulsory. Non-statutory schemes do not involve 

government participation and members can join 

voluntarily (Vorster et al. 2011). Under cap-and-trade 

scheme, governments or international bodies like the 

European Union (EU) give out licenses to pollute (carbon 

permits) to firms (Radanne et al. 2010). A polluter can 

trade these permits with another firm (Graham-Rowe 

2011). In simple terms, cap-and-trade scheme sets a limit 

on the amount of emissions that can be produced by an 

organization or firm while making provision to purchase 

extra allowances from organizations/firms that have not 

exhausted their full limits. This is the main approach 

behind EU ETS which is the world’s largest carbon 

trading system. Baseline-and-credit on the other hand is 

based on emission intensity unlike cap-and-trade which is 

based on emissions (Oke et al. 2017). In baseline-and- 

credit scheme, a standard level of emissions is set and 

firms that reduce emissions below this base level will earn 

carbon credits which they can sell to other firms (Koriko 

2021). 

Another form of carbon emissions trading is off setting 

(Arendt et al. 2021; Calel et al. 2021; Shrestha et al. 2022; 

Thompson et al. 2022). Instead of emissions being cut at 

source, offsetting involves governments, finance 

institutions, individuals and companies financing 

emissions-saving projects outside the cap area (Kihulla 

2014). The United Nation (UN) administered Clean 

Development Mechanism (CDM) is one of the largest 

offset schemes (Hultman et al. 2020; Lo and Cong 2022). 

According to United Nations Framework Convention on 



 

Climate Change (UNFCCC), CDM has registered around 

8064 projects so far as at the end of November 2022 with 

9,594,110,246 certified emission reduction units (CERs) 

issued (Xu and Zhang 2022). CDM has also been noted to 

facilitate technology transfer to developing nations (Tang 

et al. 2022). 

Components of carbon trading for the 

construction industry 

According to international emission trading system (ETS) 

practices, some components of carbon trading consist of 

market trading, monitoring reporting and verification 

(MRV), legislation security, risk, cap determination, 

offset credit, allowance allocation and market linkage 

(Dong et al. 2016; Duan et al. 2014; Vlachou 2014; Zhang 

et al. 2017). Market trading is explained to consist of 

trading participants, transaction method, format for 

allowance, price of carbon credits and trading allowance 

category (Dong et al. 2016; Duan et al. 2014; Vlachou 

2014; Zhang et al. 2017). 

A study by Zhao et al. (2017) indicated the major 

components of carbon trading to constitute market, plan 

and policies. Another study by Xia et al. (2021) indicated 

strategies as another major component of carbon trading. 

This study therefore conceptualizes four major 

components for carbon trading in the construction 

industry. These components are explained in the 

subsequent sub-sections 

Market 

Considerable attention has been devoted by economists in 

defining relevant markets. Markets are explained 

essentially on two dimensions (Smale et al. 2006). These 

are the geographical market and product market. Market 

is explained at the combination of institutions, systems, 

procedures, infrastructure and social relations for parties 

to exchange goods or services. This exchange may be 

done through barter. However, exchange in a market is 

often done using money. Market is the process for 

establishing goods and services. In carbon trading, Zhao 

et al. (2016) and Fang et al. (2018) indicated a constituent 

of market to be capacity comprising of demand and 

supply. Zhang et al. (2019) explained another constituent 

of market to be structure where the market is classified to 

be either perfect competition, monopolistic competition, 

oligopoly, and monopoly. Shen et al. (2021) identified 

price setting as a constituent of market in carbon trading 

while Spash (2010) explained type of good as another 

constituent of market. 

Carbon markets in carbon trading systems are a major tool 

in achieving the reduction of emissions by effectively 

putting price on pollution. These take different forms, 

from the mandatory trading of carbon permits to the 

voluntary projects that reduce emissions in order to earn 

carbon offsets. Carbon market enables individuals, firms 

and investors to trade in carbon offsets and carbon credits 

simultaneously (Kebe et al. 2011). This contributes to 

environmental crisis mitigation as well as the creation of 

new market opportunities. 

From existing studies, carbon trading markets for the 

construction industry are closely influenced by population 

size, level of urbanization, economic development, 

industrial structure, resource endowment and technology 

level (Jiang et al. 2021; Li et al. 2021; Lin and Liu 2015; 

Safi et al. 2021). Figure 1 below illustrates market 

components and its sub-components. 

[Please Insert Figure 1 here] 

Strategy 

Strategies explain how end goals are attained. Strategy 

often comprises setting priorities and goals. Relating to 

carbon trading, strategies detail the actions to execute in 

achieving set goals Zhao and Zhang (2018). Strategy can 

evolve as a pattern of activity which an organization 

adapts to (Donner et al. 2020). In a carbon trading system, 

the end goal is to contribute to the reduction in greenhouse 

gas emissions (Xia et al. 2021). In the construction 

industry, when the carbon trading system is running and 

operational, it is expedient to measure its efficiency to see 

if it is achieving its goals (Wang et al. 2022). 

Trading methodologies refer to the principles that are used 

to successfully trade in a trading system (Kaufman 2013). 

These principles for operation revolve on the desire for 

long term profitability as well as provision of value for 

increased trading. Regarding carbon trading, the major 

methodologies underpinning the trading scheme are the 

cap-and-trade, joint implementation (JI) and clean 

development mechanism (CDM). 

A major trading strategy in carbon trading for the 

construction industry is the decision on the allocation of 

emission permits. A major option considered is auction by 

the government when the scheme has equivalence to 

carbon tax that has been set at the level of auction price 

taking in cognizance the auction rules. Another option is 

through free allocation using formulae related to current 

emissions. These two options provide incentive for 

reducing emissions. Auctions transfer resources from the 

emitters to government causing government to make 

revenue. Free allocation seems to provide assets through 

tradable property rights to polluting firms. For any trading 

scheme, proportion of the emission permits can be 

allocated through auctioning while the remaining can be 

allocated for free. This provides flexibility. 

Emissions quota allocation has a role to play in the 

determination of reduction responsibility (Zhou and 

Wang 2016). There are mainly two methods for 

distributing quota allowance (Chi et al. 2022). These are 

the grandfathering method and the benchmark-based 

method in distributing quotas. The most commonly used 

method is grandfathering, and it has the simplest 

requirements for data according to Zhou and Wang 

(2016). Figure 2 below illustrates the strategies 

component and sub-components. 

[Please Insert Figure 2 here] 



 

Plan 

Plan involves a list of consistently arranged steps that are 

set before undertaking a trading deal (Smith 2020). Plan 

serves as an objective guidance in trading and serves as a 

reminder of overall long-term and short-term goals (Adair 

2010). Trading plan differs from trading strategy, which 

is rather a determinant of trade entry and exits (Baron et 

al. 2019). Plan in carbon trading encompasses an orderly 

arrangement of parts of an overall goal, design or 

objective in developing carbon trading schemes/systems 

(Montagnoli and De Vries 2010). After the strategies have 

been formulated in a carbon trading system, a plan is next 

required. Zhao et al. (2017) posited that financial 

resources are required in running a carbon trading system. 

Hepburn (2007) explained the need for revenue 

management in carbon trading under plan while another 

research by Montagnoli and De Vries (2010) indicated the 

role of risk management as a constituent of plan in carbon 

trading systems. 

Revenue management is an essential part of plan in carbon 

trading for the construction industry (Narassimhan et al. 

2018). In the construction industry, when compared to 

large investment decisions like purchase of land, 

developing construction works and installation of 

equipment, the issues of energy efficiency and its 

improvement is not given much priority (Jiang, 2009). 

Relative costs of energy are also low when compared to 

operation costs in building projects. Plans must therefore 

be made in tracking revenues that are generated through 

carbon trading. Tracking the generation and use of 

revenue in an emissions trading system is useful for 

corroborating the extent to which the trading system seeks 

to balance the environmental, social, political and 

economic needs arising out of the implantation of carbon 

trading (Narassimhan et al. 2017). According to Klenert 

et al. (2018), in 2015 alone, carbon pricing accounted for 

US$26 billion in revenues globally. For the construction 

industry, revenues from carbon trading and actioned 

allowances can be utilized in climate change reduction; 

minimizing ETS administrative costs; lessening burden of 

compliance costs for firms; augmenting public goods 

expenditure thereby addressing distributional inequities; 

minimizing budget deficits; lowering distortionary taxes 

and increasing flow of climate finance from developed 

countries to developing countries (Bowen 2015; 

Narassimhan et al. 2018). Figure 3 below illustrates the 

plan components and sub-components. 

[Please Insert Figure 3 here] 

Policies 

Policies comprises of deliberate systems of guidelines that 

help achieve satisfactory outcomes and guide decision 

making. Policies are mainly adopted by governance 

bodies within organizations (Talberg and Swoboda 2013). 

In carbon trading, policy comprise statements of intent 

and are implementable protocols or procedures specific to 

the trading. Relating to carbon trading system, Zhao et al. 

(2017) opined that policy is a major component in the 

development of carbon trading. For the Chinese 

construction industry, in 2011, policy called “Twelfth 

Five Year Plan” were emanated to reduce energy 

consumption and carbon emissions density per unit of 

Gross Domestic Product (GDP) by 16 to 17% by the year 

2015 compared to 2010 emission levels (Chen et al., 

2015). Studies by Zhao and Zhang (2018) and Bobadilla 

et al. (2018) found supervision to be a constituent of 

policy. Perdan and Azapagic (2011) researched into 

banking mechanisms as constituent of plan. Zhao et al. 

(2017) and Talberg and Swoboda (2013) explained 

legislations as being part of policy in trading systems. 

Hart and Zhong (2014), Werber (2011) and Hasselknippe 

(2003) in their studies found compliance to be constituent 

of policy in a trading system. 

Economic conditions have an influence on the stringency 

of caps set for carbon trading. For example, in the Chinese 

pilot trading schemes, Guangdong increased their 

emission cap. This was to allow for an increase in 

industrial production. The city of Hubei on the other hand 

decreased their cap as a reflection of new economic 

growth patterns. City of Chongqing reduced their cap by 

4.13 percent a year. On the other hand, Shanghai, Beijing, 

Shenzhen and Tianjin left their caps unchanged during 

2013 to 2015 (Xiong et al. 2017). Figure 4 below 

illustrates the policies component and sub-components. 

[Please Insert Figure 4 here] 

Conclusions 

Emissions trading has been identified to be a reasonable 

panacea in curbing future levels of greenhouse gas 

emissions. This study identified and presented the 

components of carbon trading for the construction 

industry. These components were market, strategies, plan 

and policies. In the next stage of this ongoing research, 

system dynamics (SD) technique will be used to model 

the relationship among the various components. The 

interactions in these models will comprise model 

verification, model development, model testing and 

model simulations. These will be reported in subsequent 

papers. 
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