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Abstract 
The financial reporting plays a significant role in sustainable development, as it contributes greatly to providing the 

information required to assess sustainable development performance. In order to achieve the sustainable development, 

accurate information should be provided to stakeholders on the energy consumed and the impact of energy consumption 

on the environment. Information on sustainable energy performance needs providing both of financial and non-financial 

information. However, the traditional financial reporting system is unable to provide information that helps measure and 

promote sustainable energy performance, as the current accounting system provides financial information only. It is 

therefore important to adopt an appropriate reporting framework to support the evaluation of sustainable energy 

performance. This paper proposes an approach to the measure the sustainable energy performance based on the integrated 

reporting framework. A unique feature of the approach is the selection of corporate energy performance indicators that 

cover both financial and non-financial information. This paper therefore sets out indicators for assessing sustainable 

energy performance based on the Integrated Reporting Framework. Furthermore, the application of the indicators 

proposed in this paper helps regulators and economic policy makers to develop sustainable development strategies at 

national level. Moreover, the adoption of the proposed indicators can provide accurate information on the real and future 

of sustainable energy in the country. 

 

Keywords- Energy accounting, Sustainable energy, Energy performance, Accounting system, Integrated reporting 

framework. 
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1. Introduction 
In recent decades, rapid global economic growth has become a major burden on the majority of 

countries in the world concerned about environmental issues and the protection of natural resources. 

As a result, many countries and major international companies have begun to focus on energy 

conservation and emission reduction in order to achieve sustainable development (Almagtome et al., 

2019). At the same time, many countries and professional accounting institutions have begun to 

realize the importance of accounting for energy resources (Su, 2019). Measuring energy 

performance is one of the most effective methods of providing information for decision-making on 

the extent of dependence on fossil fuels and improving the competitiveness of industrial companies, 

as well as improving the long-term security of energy sources. Improving the level of sustainable 

energy performance helps to reduce emissions of greenhouse gases that are harmful to the 

environment and is a key element in achieving the objectives of sustainable development at the 

micro and macro levels (economic units and countries). 

 

In this context Ang et al. (2010) demonstrate that efficient energy performance in any country plays 

a key role in achieving the primary energy policy objectives of energy stability, economic 

competitiveness and sustainability. It is therefore evident that the measurement of energy 

performance will receive increasing attention from many countries around the world. At the other 

hand, multinational corporations have been one of the key pillars of social and environmental issues 

due to their practices and goods aimed at increasing profits in the short term, irrespective of the 

adverse impact on the environment. There is a rise in societal concerns about the damage these 

businesses pose to the general population, as well as how the social and environmental factors would 

threaten the survival of these businesses in the long term. It is therefore the responsibility of 

companies to provide stakeholders with the information necessary to ensure the continuity of 

economic activity while preserving natural resources and contributing to sustainable development. 

In order to achieve this objective, companies use a variety of tools to express the efficiency of natural 

resource management and, in particular, energy consumption.  

 

The financial reporting system is one of the traditional methods used by companies to demonstrate 

the value and performance of the company through annual financial reports. Nevertheless, financial 

reports typically concentrate on presenting financial information related to sustainable energy 

management, and the financial report does not contain any non-financial details related to the social 

and environmental effects of the company's economic activities. The explanation for this is due to 

the complexity of the accounting and dual-entry information system. The accounting system records 

only transactions and units that can be expressed in a financial form, either as non-financial 

information, descriptive or in a quantity measured in non-monetary units that cannot be recorded in 

the accounting books. Some researchers have tried to provide models for calculating and 

disseminating knowledge on energy use and how to control energy sources (Hong et al., 2019; 

Mangla et al., 2020; Rehman Khan and Yu, 2020). The GRI guidelines are a set of indicators that 

assess the degree of economic, social and environmental success as part of the Sustainability Report 

(Khaghaany et al., 2019). Nonetheless, this method of reporting did not give the study on renewable 

energy efficiency the attention it deserved, as well as its incompatibility with the essence of the 

conventional financial reporting structure currently in place (Ali et al., 2019a). In the same sense, 

the Integrated Reporting System is one of the recent attempts to include in the consolidated report 

the annual report on both financial and non-financial details and to explain the relationship between 

the various forms of resources used in economic activity. The adoption of the Integrated Reporting 

framework therefore involves a fundamental reform in the conventional accounting system to 

accommodate both financial and non-financial information. 
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Unexpectedly, there is almost a minimal body of literature on sustainable energy performance 

indicators and how they can be measured and disclosed in the financial statements. The aim of this 

paper is to shed light on the requirements for implementing energy accounting using the traditional 

financial reporting system currently in place and to assess the role of the integrated reporting 

framework in reducing the financial reporting gap. The paper also aims to propose a set of 

performance indicators for sustainable energy by drawing on an integrated reporting framework 

through which relevant information can be provided to stakeholders on energy efficiency in 

organizations.  

 

2. Circular Economy Initiatives and Sustainable Energy Performance 
The circular economy aims to conserve resources in the economy for as long as possible. A number 

of ecological initiatives are being used to achieve this, such as reducing fossil energy consumption, 

recycling of waste, reducing emissions, and so on (Karstensen et al., 2020).  Renewable energy is the 

largest part of the activity of the circular economy today because it is the main driver of the global 

economy. The circular economy provides opportunities for large companies to improve their business 

activities while promoting sustainable development objectives (Kravchenko et al., 2019). 

Implementation of circular economy initiatives requires the adoption of strategies that, on the one 

hand, benefit the environment and the economy and, on the other, benefit the financial and accounting 

aspects. The main challenge for companies is to develop their accounting and financial systems in 

order to meet the requirements of the circular economy in general and to enhance the performance of 

sustainable energy as one of the most important pillars of the circular economy. An accounting 

information system that meets the needs of decision-making in the field of planning, supervision and 

decision-making should be in place to implement circular economy initiatives, whether related to 

sustainable energy management or sustainable development. The energy accounting system should 

therefore be developed in line with the needs of the assessment of sustainable energy performance. 

 

2.1 Energy Accounting System 
Energy accounting is an information system used to calculate, analyze and convey information on 

energy use on a daily basis in the organization’s activities. The objective of this system is to improve 

the energy efficiency of the organization as well as to monitor the environmental impacts of all types 

of energy consumption activities. Energy accounting is a new accounting branch that combines 

accounting theories and methods with economics in order to provide the information needed for 

efficient energy management and the promotion of fully sustainable energy. The objectives of energy 

conservation and the reduction of harmful gas emissions are the principles for this accounting branch, 

in line with the accounting standards issued by the International Accounting Standards Board. 

Although traditional accounting systems measure only financial information, the energy accounting 

system measures and reports on the organization’s energy conservation and pollution reduction 

activities in order to achieve sustainable economic development and the protection of natural 

resources (Goh and Ang, 2019). According to Su (2019), energy accounting systems are committed 

to providing useful information in order to achieve three basic functions: 

 

 Energy Management and Control 

This function includes managing and controlling the cost of energy consumption within the 

organization using equipment, modern technology and energy investment, as well as using advanced 

management methods to achieve energy efficiency objectives. 

 

 Treatment and Prevention of Toxic Substances  

This function means that energy accounting is concerned with providing an understanding of the 



International Journal of Mathematical, Engineering and Management Sciences                                                   

Vol. 5, No. 6, 1032-1045, 2020 

https://doi.org/10.33889/IJMEMS.2020.5.6.079 

1035 

economic, environmental and social benefits of the company as a result of controlling energy 

costs and the percentage of pollutants resulting from its activities. This position requires the 

accounting system to provide stakeholders with information on the economic, environmental 

and social benefits that the company provides to society as part of its commitment to sustainable 

development and energy efficiency (Figure 1, prepared by authors based on Su, 2019) 

 

 

 
Figure 1. Functions of energy accounting 

 

 

 Energy Saving and Reduction of Emissions 

This function means the disclosure of information, the company’s investments in pollution 

management and prevention, such as environmental management systems, environmental incentives 

and environmental governance, etc. Irrespective of the nature of the information that the energy 

accounting system is expected to provide, this system follows the same steps as the accounting cycle 

in traditional accounting systems. Energy accounting therefore includes all necessary accounting 

procedures for measuring and controlling energy costs, as well as recording expenditure on the 

prevention and disposal of pollutants. In addition, energy accounting is concerned with providing 

information on the benefits of environmental protection activities and reducing the level of energy 

consumption emissions. An efficient energy accounting system can encourage companies to pay 

attention to measuring the social and environmental activities of the organization in conjunction with 

the goal of maximizing profits. 

 

Under the traditional financial reporting system, disclosure of energy information is a product of 

the company’s day-to-day accounting activities. Information on energy efficiency in the three 

functions referred to above is disclosed in the company’s annual report or in separate reports. 

Companies are obliged to disclose information related to energy applications, energy assets, energy 

consumption as well as energy revenue disclosure, energy consumption taxes and fees, 

environmental protection fees and total energy expenditure. However, the problem facing the 

traditional financial reporting system in the field of energy accounting is the disclosure of energy-

related issues that cannot be measured in monetary units, such as the volume of pollutants, the 

Energy Saving and Reduction of Emissions

The capital  invested in the control and treatment of contaminants such as environmental regulation, environmental 
reimbursement and environmental growth.

Treatment and Prevention of Toxic Substances

Understanding the economic , environmental and social benefits of the business by management of energy costs and 
inputs of contaminants

Energy Management and Control

Control the cost of energy use of companies by means of technology, facilities and capital expenditure and 
proactive management for energy saving purposes
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amount of emissions, the amount of energy consumed or supplied, the amount of recycled materials 

and the amount of renewable energy used in the activities of the company. This type of information 

requires changes to the financial reporting system to meet the energy accounting needs for non-

financial information. 

 

2.2 Energy Performance Measurement 
Energy is the main source of economic development in the world and the basis for people’s 

development and prosperity. However, as a result of massive population growth and economic and 

technical developments, the energy crisis and the environmental impacts of fossil energy 

consumption have become more dangerous globally. According to the Estimates of the International 

Energy Organization 2017, oil is the main energy source in the world, global oil consumption is 

30.6%, followed by coal consumption by 26.9%, and natural gas consumption by 22.6%. Total fossil 

energy sources (conventional energy sources) accounted for 80.1% of global energy consumption 

in 2017. Whereas the remaining renewable energy consumption is 19.9%, as shown in Table 1. The 

careful review of Table 1 data reveals a decrease in dependence on traditional energy sources in 

recent years compared to the level of energy consumption in 2000. Global oil consumption decreased 

by 6% and the consumption of other renewable energy sources increased by 2%. This result shows 

the global trend towards sustainable energy consumption compared to the gradual abandonment of 

traditional energy sources. Moreover, the major industrial companies in the world are the main 

energy consumers, and the low consumption of traditional energy sources means an increase in the 

interest of these companies in sustainable energy. 

 

 

 
Table 1. The world energy consumption (2000-2017) 

 

year   % Oil   % Natural 

Gas  

 % Coal  % Nuclear  % Hydro   % Biomass Other 

renewables  %  

2000 36.4 20.9 22.8 6.7 2.4 10.3 0.5 

2005 34.9 20.5 25.3 6.3 2.4 10 0.6 

2010 32.3 21.5 27.2 5.6 2.5 10 0.9 

2015 31.3 21.6 28.1 4.9 2.5 10.1 1.5 

2016 31.8 21.9 27.2 5 2.5 9.9 1.7 

2017 30.6 22.6 26.9 4.9 2.8 9.8 2.4 

 

 

 

Despite a clear shift towards the use of renewable energy sources, this transition is very slow. 

Compared to 2000, there is a high consumption of coal and natural gas and a decrease in nuclear and 

hydropower consumption. Fossil energy, with all its emissions and environmental impacts, is 

therefore still the main source of energy in the world. Oil, coal and natural gas provides the core for 

the power structure and development of the global economy. The dominance of conventional energy 

sources is expected to continue in the short term, with expectations of a gradual shift in dependence 

on renewable energy sources over the long term. Table 2 shows the OPEC outlooks1 for global 

energy demand until 2040.  

 

 

 
 

                                                           
1One million tons of oil equivalent 
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Table 2. Global energy demand forecasts until 2040 
 

Energy Source 2020 2030 2040 

Oil 4594 4896 5054 

Natural Gas  3388 4253 5149 

Coal 4188 4502 4632 

Nuclear 785 987 1186 

Hydro  385 451 501 

Biomass 1554 1752 1928 

Other Renewables   289 557 906 

Total 15184 17398 19356 

Fossil Fuel Ratio 80.20% 78.40% 76.60% 

Nuclear power ratio 5.10% 5.70% 6.20% 

Other renewables ratio 14.70% 15.90% 17.20% 

 

 

There is still a long way to go towards a fundamental shift towards promoting sustainable energy 

consumption. It requires a strong desire to radically change the structure of your global energy 

consumption. In addition, many countries impose strict environmental policies on companies to 

reduce harmful gas emissions and conserve energy. The companies are the main energy consumer 

and, at the same time, the primary tool for achieving efficient energy consumption and the transition 

to sustainable energy use as part of the world’s sustainable development policies. The optimal use 

of energy resources by companies means a shift from the traditional view of accounting as an 

information system interested in providing useful information for economic decision-making to a 

comprehensive multi-purpose system. It is essential that the accounting system be able to absorb 

various aspects of the organization ‘s activities, including energy issues, which require the 

development of an intellectual framework for energy accounting. In addition, the provision of 

information on the organization’s consumption of various energy sources requires the development 

of energy accounting to accommodate the development of new accounting objectives, including 

emissions reduction, energy conservation and the promotion of sustainable energy. On the other 

hand, the applicable financial accounting standards can be developed to align with the goals of 

sustainable energy accounting in particular, the standards related to the measurement and reporting 

of energy resources. In this context, Su (2019) proposes three mechanisms for improving energy 

accounting: 

 

1) Establish an appropriate legal system and the develop the standards of energy accounting. 

2) Promote the theory of energy accounting and research. 

3) Develop professional skills and improve the professional level of accountants. 

 

2.3 Sustainable Energy System 
Recently, it has been noted that the levels of consumption of different energy sources have increased 

in order to increase production, which leads to a random discharge of pollutants. The emission of 

pollutants into the atmosphere will not adversely affect the economic benefits of the company, but 

rather the reputation of the company for legitimacy in the society in which it operates. The 

companies should therefore set up an efficient energy accounting system that helps manage and 

control energy consumption, energy conservation and emission reduction. In addition, an efficient 

energy accounting system can contribute to a significant reduction in energy costs. Figure 2 shows 

the cost of generating electrical energy from different sources of energy, according to the estimates 

of the International Energy Organization.  
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Figure 2. Average cost of electricity generated 

 

 

The figure shows that the cost of producing electricity from renewable energy sources (wind and 

hydropower) is expensive. On the other hand, the failure of organizations to address energy 

conservation issues and reduce energy production costs means that they are eliminated, while 

economic knowledge and high competition are eliminated. Organizations should therefore set up 

energy accounting systems to help them control and manage energy consumption while at the same 

time seeking to reduce emissions and promote sustainable energy in the long term. The establishment 

of an effective energy accounting system helps organizations to achieve a balance between the 

economic objectives of maximizing profits on the one hand and the objectives of sustainable 

development on the other. Companies are no longer concerned only with direct costs of production, 

but are also concerned with all indirect costs associated with their environmental and social 

activities, which require a change in the accounting system of companies in order to adapt to this 

new trend. 

 

3. The Traditional Financial Reporting and Sustainable Development 
The traditional financial reporting process follows the accounting rules imposed by the relevant 

professional and government institutions, driven by the economic outlook, to increase profits as the 

primary objective of the accounting unit (Gray, 2006). The annual financial statements are therefore 

prepared in accordance with the measurement and disclosure requirements of the accounting 

profession, which are primarily designed to record transactions of a financial nature and to serve the 

objectives of the stakeholders (Almagtome and Abbas, 2020). Performance is typically measured by 

financial and productivity measures that are not effective in measuring performance, strategy and 

sustainability (Tangen, 2004). On the other hand, companies are under social and political pressure 

to uncover aspects of non-financial performance (Herremans et al., 2016). In this context, social 

pressures are increasing to make companies more transparent about sustainable development and 

reports on sustainable energy performance. The EU Directive on the disclosure of non-financial 

information and diversity is an example of these pressures aimed at increasing the transparency and 

accountability of companies on social and environmental issues (Al-Wattar et al., 2019). The 

accounting profession today closely interferes with the aims of the capitalist system, which is driven 

mainly by a desire to make profits. Current accounting methods and procedures have therefore been 

formulated primarily to measure profit and financial value only for organizations and large investors. 

0.14 0.14
0.1 0.1

0.07 0.07 0.06 0.05 0.05

COST OF ELECTRICITY GENERATED ($  /  KWH) 
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Moreover, the current accounting system does not reveal any real social and environmental costs, 

such as emissions, pollution and negative social impacts of economic activity. In this regard, many 

accountants and investors are concerned about the inability of the traditional financial reporting 

system to provide the information needed to assess the performance of the organizations (Ong et al., 

2010). It does not only consider financial information and neglects non-financial information that is 

material to measure the value of the company and non-financial risks (Serafeim, 2016). In addition, 

the traditional financial reporting system has been developed primarily for the industrial environment 

concerned with maximizing profits as a top value for the company. Although the current financial 

reporting system plays a key role in managing financial capital, it focuses on a narrow performance 

perspective that is historical performance expressed in monetary units only (Beck et al., 2017). 

Finally, it is necessary for the financial reporting system to comply with the requirements of 

sustainable development, as most organizations use natural resources to continue their activities, in 

particular sustainable energy sources. As a result, these organizations should develop a financial 

reporting system in place to prepare financial reports and adopt a more appropriate model for 

sustainable development requirements that can overcome the gaps in the traditional financial 

reporting system. 

 

4. Integrated Reporting Framework 
The 2008 global financial crisis is a turning point in corporate behavior towards the process of 

financial measurement and reporting and linking investment decisions to financial reporting in order 

to promote sustainable development and financial stability in the markets (Ali et al., 2019b). In 

addition, the increasing pressure on organizations to disclose the various performance measures has 

led to an increase in the number of reports submitted by these organizations. Investors’ interest in 

non-financial information seemed to increase due to the positive impact of the sustainability and 

social responsibility reports on corporate behavior on issues of sustainable development and the 

promotion of ethical practices for organizations (Eccles and Serafeim, 2011). As a result, the 

International Integrated Reporting Council was established in 2010 and, one year later, the Integrated 

Reporting Framework was launched to develop the principles of integrated reporting (Havlová, 

2015). The primary objective of this Council is to issue standards for the preparation of integrated 

reports for use by organizations around the world. The Integrated Reporting Framework aims to 

promote a change in the nature of financial reporting by issuing an integrated reporting guide that 

includes the definition of the business model and the creation of value and capital. This framework 

assumes that there is an urgent need to make a real change to the traditional accounting system that 

is currently in effect because it does not meet the needs of stakeholders by disclosing non-financial 

information. The Integrated Report is one of the relatively recent issues that have attracted the 

attention of organizations around the world and gained momentum over the last decade. The 

International Integrated Reporting Council defines the Integrated Report as “a process based on an 

Integrated Thinking that results in a periodic Integrated Report on Value Creation and 

Communication on Value Creation Aspects.”  

 

The content of the integrated report includes 8 basic elements covering the various aspects of the 

preparation of the report and its main elements of interest to investors, whether financial or non-

financial information (Kılıç and Kuzey, 2018). According to IIRC (2013) the integrated report 

includes the following components: 

 

1) Overview of The Organization and External Environment. The integrated report should 

provide a clear image of the vision of the organization, the main activity and the environment in which 
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it operates. 

 

2) Governance. The Integrated Report should provide adequate information on the governance 

structure of the organization and its ability to generate value in the short , medium and long term. 

 

3) Business Model. The Integrated Report should provide information on the business model of the 

organization. 

 

4) Risks and Opportunities. The Integrated Report should provide complete information on all the 

opportunities and risks that affect the ability of the company to generate value and how to deal with 

it in the long, medium and short term. 

 

5) Strategy and Resource Allocation. The Integrated Report should provide complete information 

on the objectives of the organization and its strategy for managing resources. 

 

6) Performance. The integrated report should provide sufficient information on the results of 

activities to achieve the strategic goals of the organization and its impact on capital. 

 

7) Basis of Preparation and Presentation. The Integrated Report should contain information on the 

challenges and challenges facing the organization in order to achieve its objectives and the potential 

impact of the business model and the level of future performance. 

 

8) General Reporting Guidance. The Integrated Report should contain a clear description of the 

preparation mechanism of the report and how the elements contained therein should be chosen and 

evaluated. 

 

5. Discussion: The Performance Indicators of Sustainable Energy 
Over the past three decades, many researchers have tried to develop accounting systems to track 

energy efficiency trends at the national economic level. The objective is to provide indicators to 

measure energy efficiency as a substitute for the GDP energy consumption indicator. This indicator 

is no longer suitable for measuring energy efficiency in the national economy. Over time, attempts 

continued to develop energy performance indicators that derive their data from national economy 

statistics and follow different methodologies by analogy. Most of these metrics are concerned with 

measuring performance at the national level. In accounting, progress has been made in developing 

accounting systems to report on performance, but these systems were suffering from differences in 

most respects, including methods of measurement and reporting on performance. The adoption of 

the integrated reporting framework enables accounting to standardize the basis for measurement 

and reporting on sustainable energy performance and helps to ensure transparency and consistency 

in reporting performance indicators.  

 

Therefore, the current paper provides indicators to measure sustainable energy performance at the 

organization level, through which a full picture of sustainable energy performance can be presented. 

These indicators are based on the integrated reporting framework and consist of two types of 

indicators, financial and non-financial indicators. The indicators can be disclosed within the 
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performance section in the integrated report. The proposed performance indicators of sustainable 

energy consist of financial and non-financial indicators. The explanations for the proposed energy 

performance indicators are shown in Table 3. 

 

 
Table 3. Summary of performance indicators of sustainable energy 

 

Type Acronym Performance Indicator Explanations 

Financial 

Indicators 

TEC Total Energy Costs Total costs of energy consumed in all activities 

PEC Production Energy costs Total costs of energy consumed in production activities 

TECS Saving in total energy costs The saving in the total energy costs 

PECS 
saving in production energy 

costs 
The saving in the production energy costs 

EI Energy investments 
Total investment costs in machines, equipment, and supplies of 

energy system 

REI 
Renewable Energy 
investments 

The total amount of renewable energy investment 

EI Energy efficiency Total energy costs per output unit (product or service) 

RE Remediation efforts The costs of Remediation efforts 

Nonfinancial 

Indicators 

EC Energy consumption 
The quantity of the energy consumed in production, according 
to the energy type consumed in the organization such as oil, 

coal, natural gas, etc.  

EM Emissions The quantity and type of the pollutants  

TEI Traditional Energy intensity   Percent of traditional energy to total energy consumed 

REI 
Renewable energy 
efficiency 

Renewable energy consumed as a percentage of total energy 
consumption.  

TEC Total Energy conservation The quantity of total energy saving 

PEC 
Production Energy 

conservation 
The quantity of total energy saving 

EMS Energy management system 
The adoption of an energy management system in accordance 

with ISO 50001 

REP Renewable energy projects 

Firm involvement in renewable energy projects. It is a 

percentage calculated by dividing the amount of investment in 
the project on the total assets of the organization 

 

 

The sustainable energy performance indicators proposed in this paper can be illustrated as follows: 

 

1) The Financial Indicators 

Financial indicators consist of 8 measures and can be calculated using the outputs of the accounting 

system and can be disclosed in the integrated report of the company. These indicators include the 

following: 

 

- Total Energy Costs (TEC).  This indicator measures the size of the energy consumption of 

the organization as measured by the monetary unit. It is calculated from the collection of energy 

costs consumed in all the activities of the organization from the accounting books during the 

year. Energy costs should be disclosed in detail, indicating the costs of each energy item. 

 

- Production Energy Costs (PEC). This indicator measures the costs of all types of energy 

consumed in production activity only during the year. This indicator is calculated compiling 

the costs of production energy of various kinds, whether it is electricity or oil. Natural gas etc. 

 

- Saving in Total Energy Costs (TECS). This indicator measures the efficiency of the 

organization’s energy costs management and control. It is measured by the amount of savings 

of energy costs incurred in all the activities of the organization. 
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- Saving in Production Energy Costs (PECS). This indicator measures the efficiency of the 

organization’s management and control of production energy costs. It is calculated by the 

difference between the total energy costs consumed in the production activity in the beginning 

and ending of the year. 

 

- Energy Investments (EI). This indicator measures the organization’s efficiency in energy 

management as well as the amount of spending on investment devices and equipment to 

improve energy efficiency. 

 

- Renewable Energy Investments (REI). This indicator measures the efficiency of the 

organization in the field of sustainable energy management. It is calculated by collecting 

investment costs for renewable energy generation appliances and equipment, such as solar 

cells, wind, and others. 

 

- Energy Efficiency (EI). This indicator measures the energy efficiency of the organization and 

its success in reducing energy consumption in the production. It is calculated by dividing the 

total cost of energy by the number of units of output and therefore measures the cost of energy 

per unit of output, whether products or services. 

 

- Remediation Efforts (RE). This indicator measures the efforts made by the organization to 

deal with environmental damage caused by energy consumption, such as emissions or leakage 

of fuel used in production. It is calculated by summing up the costs of health and environmental 

damage treatment activities for energy consumption, such as treatment of emissions, treatment 

of oil and fuel leakage, health damage to workers, etc. 

 

2) The Nonfinancial Indicators 

Nonfinancial indicators consist of 8 measures and can be identified using the outputs of accounting 

and management information systems and can be disclosed in the integrated report of the company. 

These indicators include the following: 

 

- Energy Consumption (EC). This indicator measures energy efficiency in a quantitative way, 

which varies depending on the variety of energy sources used in production. It refers to the 

amount of energy consumed by the organization and is measured in non-monetary units such 

as kg, liters, kilowatts, etc. 

 

- Emissions (EM). This indicator measures the amount of pollutants emitted by energy 

consumption. It is calculated in units of carbon dioxide emitted into the air. This indicator 

reflects the organization’s efficiency in controlling emissions and reducing fuel consumption 

pollution. 

 

- Traditional Energy Intensity (TEI).  This indicator measures the organization’s dependence 

on conventional sources of energy. It is calculated by dividing the cost of traditional energy 

consumed by the total cost of energy. This indicator reflects the organization’s efficiency in 

reducing fossil energy consumption and shifting towards the adoption of renewable energy 

sources. 

 

- Renewable Energy Efficiency (REE). This indicator measures the organization’s dependence 

on renewable energy sources. It is calculated by dividing the cost of renewable energy 
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consumed by the total cost of energy. This indicator reflects the organization’s efficiency in 

reducing fossil energy consumption and shifting towards the adoption of renewable energy 

sources. 

 

- Total Energy Conservation (TEC). This indicator measures the amount of savings in the total 

energy consumed by the organization. It is calculated by comparing the difference between the 

amount of energy consumed in the current year and the amount of fuel consumed in the prior 

year. This indicator reflects the efficiency of the organization’s energy management and its 

ability to streamline the consumption of available energy resources.  

 

- Production Energy Conservation (PEC). This indicator measures the amount of energy 

savings consumed in production activities only. It is calculated by comparing the difference 

between the amount of energy consumed in the production departments in the current year and 

the amount of fuel consumed in the previous year. This indicator reflects the efficiency of the 

organization’s energy management and its ability to streamline the energy resource 

consumption available for the production process. 

 

- Energy Management System (EMS). This indicator shows the efficient management of the 

organization’s energy resources. If the organization applies the energy management system in 

accordance with ISO 50001, the value of the indicator is 100 percent and vice versa, the value 

of the indicator is zero.  

 

- Renewable Energy Projects (REP). This indicator indicates the efficiency of the organization 

in managing sustainable energy sources through participation in renewable energy 

development projects. It is calculated by dividing the total amount of investments in sustainable 

energy development projects by the total assets of the organization. 

 

6. Summary and Conclusions 
The implementation of the Integrated Reporting Framework represents a fundamental change in the 

corporate philosophy of financial reporting. It is concerned with providing past, current and future 

information to create value within the organization. The information disclosed in the Integrated 

Report relates to the organization's strategy for managing its financial, intellectual, human, social and 

natural resources. The focus on the conservation of natural resources, particularly energy sources, has 

prompted many countries to adopt sustainable development strategies that aim to sustain their 

economic activity and conserve energy sources in the long term. Energy accounting is one of the 

modern branches of accounting that draws ideas and working mechanisms from the theories of 

economics as well as the accounting rules and procedures applied in traditional accounting systems. 

However, the role of traditional accounting systems in promoting sustainable development in general 

and sustainable energy management in particular is limited. The reason for this is that the outputs of 

the accounting system are limited to financial information only, whereas sustainable development 

requires the provision of financial and non-financial information. The paper also aims to explore the 

integrated reporting framework, the most important elements of the integrated report and the nature 

of the information to be disclosed in the report. The aim of this paper is to develop indicators for 

measuring sustainable energy performance using the integrated reporting framework. Similar to (De 

Villiers et al., 2014; Dumay et al., 2017; Machado Junior et al., 2017) this paper uses a systematic 

analytical approach based on the literature on energy accounting, in addition to the preparation of 

integrated performance measurement reports using financial and non-financial performance 

information in the consolidated report. The current paper proposed 16 sustainable energy 
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performance indicators, divided into 8 financial performance indicators and 8 non-financial 

performance indicators. The adoption of an Integrated Reporting Framework allows organizations 

to expand the scope of the Sustainable Energy Performance Indicators proposed in this paper within 

the performance section of the Integrated Report.  The results of this paper provide a better 

understanding of accountants, managers, investors and general stakeholders on the mechanism for 

preparing an integrated report and the most prominent performance indicators for sustainable energy 

at the organization level. Furthermore, the application of the indicators proposed in this paper helps 

regulators and economic policy makers to draw up sustainable development strategies at national 

level as well as to provide accurate information on the real and future of sustainable energy in the 

country. 
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