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1 INTRODUCTION 

Our planet’s climate has changed in cycles since the dawn of times. The last ice age 

ended 7,000 years ago, which meant the beginning of a new era and, consequently, 

the civilization of men. The current climate change is, however, first of its kind not 

just because of the unforeseen rapidness of the change but also because the cause of 

it. The average temperature of the Earth’s surface has risen about 1.1 degrees Celsius 

during the last millennium, an increase caused by the unnaturally high carbon 

dioxide emissions and other greenhouse gases created as a by-product of human 

activities. An overwhelming majority of the field’s researchers agree that we, 

ourselves, are responsible for the current greenhouse effect.  (Price, 2018.)  

This thesis was inspired by a personal interest in the above described phenomenon 

and the will to link environmental effects with the accounting practice. Corporate 

social responsibility (CSR) has been a popular topic in politics as well as amongst 

consumers for almost three decades now. The focus has moved from dealing with the 

aftermath of environmental catastrophes, like oil spills or contamination of land 

areas, to a constant need to improve the overall effectiveness of the organization’s 

environmental policies. (Laine et al, 2017.) Relating to this matter Bebbington and 

Gray (2001) introduce the concept of eco-effectiveness, which is explained more 

thoroughly in later chapters.  

Where the organization needs engineers to explore and develop the most efficient 

production systems, it needs accountants to collect, measure and modify the 

information from these processes. Accounting is therefore crucial for the company’s 

environmental performance and the development of more sustainable systems. 

(Ikäheimo et al, 2011, p. 81.) The purpose of this thesis is not to supply a 

comprehensive presentation of environmental accounting but rather to focus on a 

very slim slice of it and scratch the surface of the environmental management 

accounting practice.  

The thesis is based entirely on already existing literature and is written, exceptionally 

for an accounting thesis, in English. All though the appliance of accounting practice 
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may in many cases rely on national legislation, sustainable development and climate 

change are a global matter. To stop the climate change is the biggest challenge 

humanity has ever faced and such a wide-scale problem can not be solved by 

national laws but with binding, international agreements and co-operation. As the 

environmental activist Wendell Berry said: ”The earth is what we all have in 

common.” 

Environmental accounting is not an alternative approach to the “traditional” 

accounting but a complementary way of practice, that offers a different perspective. 

This is why many of the environmental accounting technique names have the prefix 

“full-“ or something alike, to indicate the complementary nature of the field. (Bennet 

& James, 2000, p. 18 – 20.) Because of the combination of already existing practice 

and the new approaches added to it, the theoretical scope of environment-related 

accounting is wide. The following chapters will seek to answer these research 

questions: 

 How does environmental management accounting aim to contribute to the 

progress of sustainable development? 

 How is full-cost accounting (FCA) used in environmental management 

accounting practice? 

 How does applying FCA and other environmental management 

accounting practices benefit the organization? 

The structure of the thesis is described as the following. The chapter after the 

introduction discusses the relationship between business and environment, 

introducing the concept of sustainable development. It aims to name the factors that 

are driving the organizations towards sustainability. The will to operate in a 

sustainable manner is, after all, one of the cornerstones in the process of greening the 

accounting practices. The chapter also introduces the concept of triple bottom line, 

which describes in more detail the relationship and accounting as a part of business. 

Since management accounting is looking towards future, unlike financial accounting 

that seeks to describe the past, intuitively the tools it uses are more likely to support 

the cause of sustainability. This being said, external accounting has its ways to 
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participate in sustainable development in ways of stakeholder awareness and greener 

values.  

The third chapter focuses on internal, or management accounting. The chapter opens 

the concept of environmental management accounting and why should organizations 

take it upon themselves to practice it. In this chapter the financial and non-financial 

benefits of environmental accounting are also explained. Basic definitions such as 

environmental costs and the types of data the accounting practice molds into 

information, are also discussed. The fourth chapter focuses on a specific area of 

management accounting, cost accounting. It is one of the major areas of internal 

accounting practice and an obvious place to start greening the company’s accounting 

policies. Full-cost accounting is anything but the only technique of environmental 

management accounting, but it is an area with probably the most research material so 

far and thus optimal for the purpose of this thesis. Finally, the fifth chapter reviews 

how well the thesis answered the research questions and offers possible follow-up 

research topics. 
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2  BUSINESS AND THE ENVIRONMENT 

This chapter will discuss the concept of sustainable development and the direct 

external factors that are encouraging organizations to aim for greener policies. 

Finally, we will observe how accounting is connected to the environmental 

performance of businesses. 

2.1 Sustainable Development 

The WECD report published in 1987, or the so called Bruntland report, opened the 

discussion to the relationship between economic growth and the environment. Since 

then, there has been a growing amount of reports and conferences alike, the best 

known probably the Rio Conference (1992) or the Paris Climate Conference (2015). 

Sustainability, or sustainable development, is the key concept to understand and 

operationalize in order to allow future generations to have the same living conditions 

as the minority of the Earth’s population has now. At its core, sustainable 

development means aiming simultaneously towards economic growth, social 

development and environmental protection. (WECD,1987, p. 8 – 9.)  

In their book, Accounting for the Environment (2001), Gray and Bebbington refer to 

the terms of eco-efficiency and eco-effectiveness, when talking of developing means 

of sustainable economic growth. Eco-efficiency means the ability to produce more 

outputs with less inputs, inputs meaning material and energy required in the 

production process. Eco-effectiveness refers to the overall reduction of the ecological 

footprint. When it comes to social development and reducing inequalities caused by 

climate hazards, Gray and Bebbington refer to the concept of eco-justice. It is the 

combination of these three, that will further sustainability. (Gray & Bebbington, 

2001, p. 296.) 

The efforts to identify the concept of sustainability and try fit humanity’s activities 

into the planet’s fragile ecosystems is no way near to the finish line. To reach a 

balance between our species and the rest of the world will acquire actions on the 

global, national, organizational and individual level. When it comes to the process of 
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greening an organization, accounting and accountants can play a significant role. 

(Gray & Bebbington, 2001, p. 294 – 301.) 

2.2 External Factors Driving Change 

The global crisis and the urgent need for sustainable development are described in 

Accounting for the Environment as “indirect forces of change”, meaning that the 

state of the environment in itself does not guide the organizations to take greener 

initiatives. The environmental facts have an indirect effect through changes in 

legislation and market-based activity. (Gray & Bebbington, 2001, p. 49 – 50.) 

2.2.1 Legislation, International Agreements and Standards 

In paragraph 20 of the Finnish constitution, it states that the responsibility of the 

diversity and cultural heritage of both nature and the environment belongs to 

everyone. On a national level, the actions of organizations can be guided for example 

with environmental fines and taxes. (The Finnish constitution, 2000.) 

All though taxes are a fiscal measure, and therefore considered to be an economic 

instrument rather than a legislative one, they are ultimately prescribed by law.  The 

environmental taxes in Finland consist of energy, traffic, emission and resource 

taxes, the biggest sector being energy-related taxes. The taxes concerning the 

emissions of the biggest greenhouse gas, carbon dioxide, is included in the energy 

taxes. In 2015, the energy taxes were over 4,000 million euros, half of it coming 

from organizations. (Suomen Virallinen Tilasto, 2015; Gray & Bebbington, 2001, p. 

5 – 6.) 

On a global level, international agreements are used to bind several countries to aim 

for a mutual goal. The most recent of these agreements concerning the environment 

is the Paris Agreement adopted on December 2015. This agreement binds the 

European Union and, consequently, Finland. The agreement calls the participating 

parties to recognize climate change as a threat as well as the need for rapid actions to 

be taken in a national and global level. This includes limiting the temperature rise to 
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1.5 degrees above pre-industrial level and making finance flows consistent with this 

goal. (The Paris Agreement, 2015, p. 11.) 

The recognition of environmental issues by organizations that represent, support and 

regulate businesses has led to the development of several “guidelines”. The ISO 

Standard for Environmental Management Systems (ISO 14001) has a direct effect in 

business practice on an international level. According to Gray and Bebbington, ISO 

14001 requires environmental management systems to have: “an environmental 

policy; an assessment of environmental aspects and legal and voluntary obligations; a 

management system; a series of periodic internal audits and reports to top 

management; and a public declaration that ISO 14001 is being implemented”. 

However, this standard and the other guidelines only provide the framework within 

which the organizations choose their own objectives and techniques. (Gray & 

Bebbington, 2001, p. 45 & 108.) 

2.2.2 Market-based Activity 

The media, political opinions, consumer preferences and employee attitudes create a 

causality, which often leads to new environmental regulations. On the other hand, 

organizations try to affect such opinions and attitudes by advertising and lobbying. 

Other organizations, corporate customers and greener competitors, add pressure to 

businesses as well as the media and consumers. In their book, The Green Bottom 

Line (2000), Bennet and James state that such competitive advantage needed against 

the competitors can be gained from activities and products that are proven to be less 

harmful for the environment. (Gray & Bebbington, 2001, p. 33; Bennet & James, 

2000, p. 63.) 

2.3 Accounting and the Environment 

The above mentioned forces, indirect and direct, motivate businesses to manage their 

processes in a way that agrees with the goals of sustainable development. 

Organizations have two kinds of processes. First is the flow of materials and energy 

in and out of the organization and the second is the movement of these inputs and 

outputs described in monetary units. The function of accounting is to collect, 
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measure and modify the information gathered from these processes. It is therefore 

inevitably linked with the company’s environmental performance. (Ikäheimo et al, 

2011, p. 81.) 

2.3.1 Traditional Accounting and Critique 

Accounting is divided to external and internal accounting practices. External 

accounting, or financial accounting, produces information meant especially for the 

external stakeholders of the organization such as financiers, investors and tax 

authorities. These external reports, like the income statement or the balance sheet, are 

provided to the stakeholders to guide their decision-making processes. Financial 

accounting is controlled by multiple guidelines, recommendations and regulations 

such as the generally accepted accounting principles (GAAP). (Ikäheimo et al, 2011, 

p. 81.) 

Internal accounting, or management accounting, produces information for 

management purposes, such as planning, decision-making and controlling. It aims to 

provide the management with information that helps guide the organization towards 

set goals. Internal reports are for example budgets and investment appraisals. 

(Ikäheimo et al, 2011, p. 81.) 

Bebbington et al have criticized the traditional accounting approach for it does not 

take into account all the consequences of a company’s activities. Organizations tend 

to make decisions based on the monetary values such as costs and prices, that 

directly affect the bottom line. This leads to a situation, where the businesses 

maximize their own profits and benefits at the expense of the environment and 

society. These costs that firms inflict upon the environment and society are called 

externalities, and they need to be internalized for the organizations to operate in an 

environmentally friendly and societally just way. This is what John Elkington’s 

concept of Triple Bottom Line aims to do from an accounting point of view. 

(Bebbington et al, 2001, p. 13 – 15.) 

2.3.3 The Triple Bottom Line 
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An organization is never isolated from the environment and society it operates in. 

The three interact with each other in a constant dialogue, forever changing and 

shaping one another. And as we have discussed, not all change has been good. 

Achieving economic prosperity, environmental protection and social equity all at 

once requires conscious efforts towards these goals. SustainAbility, an organization 

of which John Elkington is the co-founder of, has been riding the first wave, when it 

comes to developing the theory and practice of sustainable business. This group of 

strategy consultants describes the connection between the three pillars of sustainable 

development as a linked causality; society’s well-being depends on the economy and 

the economy depends on the well-being of the ecosystem. They describe the health 

of the planet as the ‘ultimate bottom-line’. (Elkington, 1999, p. 70 – 73.) 

The economic bottom line is familiar to every company. It is described as the profit 

or the earnings in the earnings per share statement and it is fundamental part to the 

accounting practice. To determine the current state of the company’s economical 

sustainability, one needs to look at the economic capital of the organization. 

Economic capital is described as the company’s total assets subtracted by the 

company’s liabilities. It is divided to three groups; physical capital (machinery and 

real estate), financial capital and human capital (experience, skills and knowledge-

based assets). Accountants record and analyze the non-financial and financial data to 

understand, how the strategy and the actions of the company affect the economic 

capital in the long-term. (Elkington, 1999, p. 74.) 

As said, companies do not operate in vacuum but in network of moving particles. 

Since the Brundtland report in 1987, the relationship between economy and 

environment has been a hot potato. There has been a lot discussion about the 

environmental bottom line and the carrying capacity of our planet. The thing is, 

environmental sustainability or natural capital are not as straight forward concepts as 

economic capital. The worth of a forest can not be decided by the amount of lumber 

it holds and one must consider things such as the ecosystem, diversity, the well-being 

of flora and fauna, greenhouse gases and soil contamination. There are two main 

forms of natural capital. Critical natural capital, for example the ozone-layer, is 

essential to the ecosystem and has life-supporting functions. Renewable, replaceable 

or substitutable natural capital can be, by definition, renewed, repaired or replaced. 
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In the long-term, even fossil fuels fall into the latter category.  Organization should 

always consider what forms of natural capital its operations affect and take these 

external costs into consideration in their decision-making. (Elkington, 1999, p. 79 – 

80.) 

All though environmental bottom line might be recently more discussed, the social 

bottom line has longer roots. When it comes to sustainable development, topics like 

eco-efficiency tend to over-run the importance of social equity and equality. 

However, social capital and the well-being of the society have major influence in the 

actualization of the economic and environmental sustainability. Social capital 

consists not only of the aforementioned human capital but also of the potential 

wealth and well-being the society can nurture into being. It can be described as a 

mutual trust between members of a society, organization or group. The greater the 

level of social capital, or trust, the lower the social friction and the costs of doing 

business. In his book, Cannibals with Forks, Elkington states that sustainable 

development will flourish in the societies with the highest levels of social capital. 

(Elkington, 1999, p. 84 – 85.) 

On the road towards sustainability, a lot of the obstacles are not found within the 

lines of just one of these bottom lines, but rather in between them, in the so-called 

shear zones. Environmental justice is the area, which analyzes how different groups 

of people are affected by environmental problems. The area between economic and 

social bottom line, business ethics, focuses on issues like unemployment and 

minority rights.  The shear zone this thesis will be focusing on is the one between 

economic and environmental bottom lines. Within this zone can be found the 

concepts of eco-efficiency and environmental cost accounting, to which chapter four 

will focus on. Before diving deeper into the practice of environmental accounting, 

chapter three presents how the organization benefits from such techniques. 

(Elkington, 1999, p. 78 – 91.) 
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3 ENVIRONMENTAL MANAGEMENT ACCOUNTING 

In chapter 2, we discussed the external factors that are driving organizations towards 

greener and more sustainable operation policies, where the accounting practice 

stands in the pursuit of the environmental goals and how traditional management 

accounting might stand in the way of these objectives. Lastly, the chapter opened the 

terminology of triple bottom line, the commonly used framework for sustainable 

accounting practice. This chapter opens the definition of environmental management 

accounting, why firms should practice it and what kind of information it uses. 

3.1 What Is Environmental Accounting? 

The concept of environmental accounting has many definitions and it includes 

several ways of practice. It can be used on a national and organizational level, both 

externally and internally. This thesis focuses on firm-level environmental accounting 

that supports internal decision-making, environmental management accounting. 

(Bennet & James, 2000, p. 62.) 

3.1.1 Environmental Accounting 

The three different uses of environmental accounting are: 

 National income accounting 

 Financial accounting 

 Management accounting 

National income accounting is a measure used in macro-economic calculations, such 

as defining the Gross Domestic Product (GDP). Inside the environmental framework, 

national income accounting can be for example “natural resources accounting”, 

which means calculating the consumption of a nation’s natural resources. Financial 

accounting includes the reporting of environmental liabilities and costs. Management 

accounting uses the same raw data as financial accounting, but the information 

produced is meant mainly for internal purposes. Such practices as cost accounting, 
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internal audits and performance measurement fall under this category. (Bennet & 

James, 2000, p. 64.) 

Rather than reporting past financial events, management accounting is focused on 

optimizing the organization’s operation in the future. Internal accounting is not 

governed by GAAP, which allows it to focus more freely on the goals of individual 

organizations, for example the development of more sustainable policies. For these 

reasons the rest of the thesis will focus primarily on applying the theory and practices 

of environmental accounting from a managerial point of view. (Bennet & James, 

2000, p. 65.) 

3.1.2 Environmental Management Accounting 

Firm-level environmental accounting can be divided into six different groups, based 

on, where the attention is focused and what kind of information is being used. The 

spotlight can be on the organization, the supply chain or the society. The information 

used inside the three categories is either non-financial or financial. On the 

organizational level, which is where accounting is most used, accountants use non-

financial information in energy and materials accounting and financial information 

in environment-related financial management. The latter means the generation and 

analysis of energy and material flows in terms of currency to improve financial and 

environmental performance. (Bennet & James, 2000, p. 30 – 31.) 

When expanding the boundaries to include the whole supply chain, within which the 

company operates in, terms life-cycle assessment and life-cycle cost assessment 

become relevant. Life-cycle assessment aims to reveal the environmental impacts of 

a product or service from “cradle to grave” point of view, whereas life-cycle cost 

assessment announces these consequences in monetary measures. Taking one step 

further still and focusing the attention to all the environmental consequences caused 

by the organization, site or project, means in accounting terms environmental impact 

assessment or environmental externalities costing. These techniques measure the 

environmental impacts of the activities of an organization to the society as a whole. 

(Bennet & James, 2000, p. 31.) 
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Environmental management accounting generates non-financial and financial 

information in organizational, supply chain and society level. It analyzes this 

information and finally, modifies the traditional management accounting techniques 

to optimize environmental and economic performance and further sustainable 

development. (Bennet & James, 2000, p. 33 – 34.) 

3.2. Why Practice It? 

Environmental management accounting can be described as a pyramid. The bottom 

layer is non-financial and financial data, that can be found on financial reports like 

the income statement or the balance sheet. The next level of this pyramid is the 

techniques that process the non-financial and financial data into information used by 

managers. The top of the pyramid represents the objectives or goals of environmental 

management accounting, which is ultimately to support the management decision-

making process that leads to sustainability. This chapter looks more closely at the 

objectives, financial benefits and the data used in environmental accounting practice. 

(Bennet & James, 2000, p. 39 – 40.) 

3.2.1 Objectives 

The top of the environmental management accounting pyramid, the objectives, are to 

support the management with the information needed to improve the company’s 

environmental performance. Bennet and James (2000, p.34) have summarized the 

primary aims on environmental management accounting as the following: 

 Elaborating, how these activities affect financial reports like the income 

statement or the balance sheet 

 Making cost reduction opportunities more visible 

 Helping to prioritize environment-related actions 

 Offering product-related guidelines concerning areas like pricing and 

development 

 Improving customer value 

 Identifying the long-term consequences of investments 
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 Contributing to sustainable development 

Ikäheimo et al (2011) have stated in their book, that practicing environmental 

accounting allows the organization to reduce the negative impacts it has on the 

environment as well as harness financial benefits. Next, we will look more closely at 

these benefits. (Ikäheimo et al, 2011, p. 90.) 

3.2.2 Financial Benefits 

Environmental performance is a significant measure of company’s success and well-

being and increasing it can bring financial value to an organization in three ways; 

intangible benefits, increased revenues and cost reductions. First of all, a business 

may benefit in the form of intangible benefits. As mentioned in previous chapter, the 

preferences of consumer’s have shifted to support organizations that are eco-friendly.  

By creating a green brand and emphasizing the environmental values, the 

organization might be able to gain competitive advantage. Therefore, intangible 

benefits often lead to increased revenues in the form of additional sales. (Bennet & 

James, 2000, p. 39.) 

There are multiple other reasons, besides a greener brand, why environmental actions 

lead to improved revenues. These include the selling of recycled materials, pollution 

allowances or waste by-products. In her article “Turning Waste into By-Products” 

(2012), Deishin Lee has researched the impacts of by-product synergies (BPS) on the 

company’s bottom line as well as on the environment. Lee states that organizations 

can benefit from turning their waste streams into saleable products in the form of 

increased sales and reduced costs (for example waste disposal costs). The paper also 

claims that implementing BPS is usually beneficial for the environment by 

decreasing the need of waste incineration and by replacing the competitive products 

on the market, that have larger ecological footprints. However, sometimes the 

implementation also leads to increase in the company’s overall production and in 

scenarios like these, the environmental impact is unclear. (Bennet and James, 2000, 

p.40; Lee, 2012.) 
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BPS is one of the many environment-related actions that offer the company financial 

benefits in the form of cost reduction in addition to the direct impact on revenues. 

Cost avoidance can, for example, be the result of more efficient use of raw materials 

or minimizing the generation of waste. One of the corporate programs aiming for 

waste minimization is the Pollution Prevention Pays -initiative (3P) by 3M. The 

company’s sustainability report (2017) stated that over the past 40 years, the 3P 

program has prevented over 2.25 million tons of pollution and helped organizations 

save over one billion dollars worldwide. The goal of the program is simple: reduce 

pollutants, benefit the environment and save money in material, equipment and waste 

disposal costs. (Bennet & James, 2000, p. 41.) 

The Environmental Protection Agency of United States (EPA) urges companies to 

fully account for the costs and benefits of environmental actions to reveal the 

financial value of practices like pollution prevention. The definition of environmental 

costs is ambiguous and can be divided into several sub-categories, some of which the 

next chapter will discuss. (Bennet & James, 2000, p. 63.) 

3.3 Financial Data 

To reach the objectives and possible financial benefits of environmental management 

accounting, the accountants need to be familiar with the data that is to be modified 

into relevant information. Financial data can be found on reports such as the income 

statement and the balance sheet. The income statement describes the company’s 

expenses and revenues of a given period. Management accounting, and its sub-sector 

cost accounting, focuses mostly on the environmental costs, that can be identified 

and reduced through environmental management accounting techniques. The balance 

sheet lists the company’s assets and liabilities at the end of a financial period. This 

can mean the opportunity to invest on environment-related assets or the avoidance of 

such liabilities as fines from damaging the nature. Rest of the chapter defines more 

thoroughly environmental costs and environmental liabilities. (Ikäheimo et al, 2011, 

p. 13; Bennet & James, 2000, p. 42.) 
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3.3.1 Environmental costs 

Costs in general can be divided into groups depending whether they can be assigned 

to a specific good or service, and if the cost in question changes simultaneously with 

the production volume. Direct costs, such as material costs, can usually be traced 

back to a certain product or a service whereas indirect costs, such as overheads, are 

costs that can not be directly linked to a product. Overheads are costs related to the 

ongoing expenses of operating a business, like the rent of a producing factory or 

salary of a member of a marketing department. Direct and indirect cost can both be 

either fixed or variable. A fixed cost remains the same in the short-term and a 

variable cost mirrors the changes in the production volume. (Ikäheimo et al, 2011, p. 

84 - 87.) 

Cost accounting systems vary depending on the goals and strategy of the company 

and there are multiple ways to divide cost objects and cost drivers. One of the ways 

an accounting system can classify costs is: 

1. Direct materials and Labor 

2. Manufacturing overhead 

3. Sales 

4. General and Administrative overhead 

5. Research and Development 

In each group, there can be costs that are affected by the environment and vice versa. 

Revealing and understanding current, future and potential environmental costs is 

important for the management to be able to reduce and avoid them. The scope and 

scale of environmental accounting practice depends on which costs it identifies as 

environmental. (Ikäheimo et al, 2011, p. 82 - 83; Bennet & James, 2000, p. 65 – 66.) 

The two major dimensions of environmental costs define the scope of accounting 

practice. Environmental costs can be either private costs or societal costs. Private 

costs affect directly the company’s bottom line. This is where the companies usually 

start their implementing of environmental accounting policies. Societal costs refer to 

the costs that affect the society and the environment, but which the organization can 
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not be held accountable for by law. The private costs can be furthermore divided into 

four categories, that represent the scale of accounting: conventional, hidden, 

contingent and image costs. (Bennet & James, 2000, p. 62 – 69; Ikäheimo et al, 2011, 

p. 90 – 91.) 

Conventional costs are costs related to the use of inputs, for example material and 

energy costs. Often these are not considered as environmental costs, but when 

looking more closely at them, various environmental factors can be found. These 

factors can be for example the optimizing of the eco-efficiency. Hidden costs are 

affected by laws and regulations. They can be divided into upfront and back-end 

costs. Upfront costs occur before the production from environment-related planning 

and investments. Back-end costs occur after the production from example the closing 

down of a project site. Contingent costs are realized in the future, if certain terms are 

fulfilled. The magnitude of these costs can be reviewed by the likelihood, extent and 

the expected value of the possible event. Contingent costs are for example the 

possible reimbursements from an accident on a production factory. Image costs are 

intangible costs and can be measured in monetary units, even if the benefits received 

from them can not. They originate from the organization’s attempts to influence the 

stakeholders’ image of the company. In addition to costs occurred, an organization 

must also pay attention to any potential future costs. These potential environmental 

liabilities are discussed in next chapter. (Ikäheimo et al, 2011, p. 90 – 91.) 

3.3.2 Potential environmental liabilities 

In addition to income statement, environmental costs can influence balance sheet as 

well. The right side of the balance sheet, liabilities, can be divided into three major 

groups (sources of finance, liabilities arising from normal operations and provisions), 

which all can be affected by environmental actions. The group that is of most interest 

to environmental management accounting is provisions, which is affected by 

potential future liabilities or losses. (Bennet & James, 2000, p.43 – 44.) 
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4 TECHNIQUES 

Previous chapters have answered the questions of what and why of environmental 

management accounting. This chapter is the bridge that connects the bottom layer of 

the pyramid with the top. It will discuss, how the raw data can be transformed into 

valuable information for the management to pursue sustainable development as well 

as direct positive effects on the company’s economic bottom line. 

4.1 The Link between an Activity and Environmental Impact 

When it comes to environmental management accounting, environmental cost 

accounting also known as full cost accounting (FCA) is one of the major areas of 

influence. In short, FCA aims to internalize the external costs of the organization, 

some of which were introduced in the previous chapter. The foundation on which the 

FCA practice lays upon is built by tools that form physical data about the activity 

targeted by these cost accounting procedures as well as the external costs that may 

arise from the activity. These tools connect the dots between the two, making the 

connection between the business activity and its impact on the environment clearer. 

Three commonly used techniques are eco-balance, life-cycle analysis and ecological 

footprint. (Bebbington et al, 2001, p. 59.) 

4.1.1 Eco-balance 

An eco-balance model tracks the material and energy flows of a singular activity or 

entity, like an organization. The eco-balance technique creates a border to surround 

the activity or entity that is investigated and follows the streams of material and 

energy crossing this border. The activity is said to be in perfect eco-balance, when 

the input is equal to the output. The model tracks how efficiently the activity or 

entity is able to use its inputs, or in other words how much material and energy goes 

to waste as a direct result of an activity. (Bebbington et al, 2001, p. 60.) 

The eco-balance method is most accurate and commonly used in the measurement of 

environmental impacts of a flow-type production. In more complex production 

models, it can be used as a rough draft for the biggest environmental impacts that the 
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activity or organization causes. These not so detailed results are also used as a base 

to FCA techniques. Since eco-balance track flows, crossing the borders of activities, 

it is not ideal when trying to determine the environmental costs of a certain product 

or service. To understand all the costs relating to a product, techniques such as life-

cycle analysis and ecological footprint are to be used. (Bebbington et al, 2001, p. 60.) 

4.1.2 Ecological Footprint and Life-cycle Analysis 

Ecological footprint is a tool used when observing environmental impacts of an 

activity from a nation-wide perspective.  It is usually used as a demonstrative 

instrument when comparing the consumption of natural resources and the 

environmental impacts of different countries. Ecological footprint is the size of land 

area that a nation would need to harvest energy and other natural resources to sustain 

its current lifestyle. The smaller the footprint of a single habitant, the more 

sustainable the country is. National Footprint Accounts is a website that tracks and 

compares the ecological footprints of countries. The site also uses a term related to 

ecological footprint, biocapacity, and explains it as following:  

“Biocapacity per person is the productive area that exists per resident in that country. 

It is their ecological income” (National Footprint Accounts, 2018; Bebbington et al, 

2001, p. 61.) 

Biocapacity and ecological footprint are therefore the polar opposites and it is their 

reminder that creates either ecological reserve or ecological deficit. For example, in 

2014 the biocapacity per person in Finland was 12.88 global hectares and the 

ecological footprint per person was 6.09 global hectares making the average 

ecological reserve of a Finn 6.79 global hectares per person. In the same year, the 

ecological deficit per person in United States of America was 4.79 global hectares. 

(National Footprint Accounts, 2018.) 

Life-cycle analysis (LCA) is also a technique that aims to link an activity with the 

environmental impact. Like eco-balance, LCA gathers and analyzes data targeting 

the material and energy flows of, for example, a certain activity and then quantifying 

these flows. But unlike eco-balance, the LCA method takes into account the flows 

http://data.footprintnetwork.org/#/compareCountries?type=EFCpc&cn=231&yr=2014
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that occur before or after the said activity. It can be used as a presentation of the 

environmental impacts from the entire lifespan of a product, process or activity. The 

technique collects data from the extracting of raw materials to the final disposal of 

the product, and from every process in between. (Bebbington et al, 2001, p. 60 – 61.) 

As per usual, the theory sounds much simpler than the practice of it actually is. There 

are multiple moving particles that must be considered, when conducting a life-cycle 

analysis. Tasks like identifying all the environmental impacts and calculating the 

costs of performing the analysis may turn out to be problematic. These problems 

aside, LCA is a technique with many strengths and its ability to detect externalities 

and their origin is one of them. This is a crucial first step in full-cost accounting as 

well, a practice that molds the information given by LCA into financial measures. 

(Bebbington et al, 2001, p. 60 – 61.) 

4.2. Full-cost Accounting 

The tools presented above focus on describing the environmental impacts caused by 

organizational activities in physical, non-financial terms. Full-cost accounting aims 

to translate this physical data into financial form and enables the environment and the 

organization to have a dialogue. When the external costs caused by activities are 

presented in a monetary form, it motivates the organizations to seize action to 

minimize the costs. The likely consequences from such actions are the increasing 

effectiveness of material usage and the minimization of waste production. These 

objectives are reached by the four stage FCA process. (Bebbington et al, 2001, p. 

63.) 

4.2.1 Internalization of Externalities 

External costs occur in material usage, when some of the costs related to said 

material are neglected. This can mean, for instance, excluding the costs caused by 

environmental impacts from the price of the material. External costs related to 

material usage are evidently the pollution costs, which have not yet been 

internalized. One way to estimate the size of these costs is to compare the currently 

used material to an eco-friendlier option. The price of sustainable materials and 
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sources of energy are almost always more expensive than of those that have the 

tendency to harm the environment. The mathematical difference of these two prices 

can be seen as the external cost, that should be internalized in the price of the less 

ecological material. Another way to determine the external cost of material usage is 

to calculate the potential opportunity cost of the material. In practice this is, however, 

almost impossible. (Bebbington et al, 2001, p. 64.) 

External costs caused by waste production are also translated into financial data by 

FCA. There are two possible environment pollutant valuation techniques, first of 

which is the maintenance cost approach. This method aims to calculate the cost of 

avoiding, correcting or mitigating the environmental impact caused by the polluting 

activity and it includes three separate steps.  First the level of the environmental 

impact is calculated. This could mean, for example, how severely is a lake affected 

by the pollutions of the near-by factory. The second step of the approach is to 

develop a solution to the pollution problem. In the lake example this could be 

technical pollution filtering system that the organization implements. The last step of 

the approach is to calculate the costs of such technical solution. (Bebbington et al, 

2001, p. 65.) 

The second pollutant valuation technique seeks to estimate the costs of the damage 

that the environmental impact has created. This technique has many sub-categories 

such as valuating the possible lost revenue. This would be the case if the lake of the 

previous example was used as a fish farm. Another sub-category is the transport 

approach, which estimates the length of which tourists would have traveled to the 

lake during its pre-polluted state.  The second valuation technique also includes 

calculating the costs of possible health hazards. This means for example estimating 

the costs of medical bills and the loss of future revenue caused by health conditions. 

These are few of the techniques with which FCA aims to convert the physical 

impacts to monetary costs. Next chapter will go more thoroughly through the four 

steps of the FCA process. (Bebbington et al, 2001, p. 65.) 

4.2.2 The Four Stages of FCA 
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Full-cost accounting approach makes two conclusions. First, external costs are 

caused by a specific activity, that can be recognized and registered. Second, these 

can be presented in a monetary form. The FCA approach has four stages each of 

which require great amounts of data. This data must be gathered and analyzed 

properly, since every stage affects the following. The first step of the analysis is to 

choose the cost object. A cost object can be an entity like an organization, an 

activity, a product or all the aforementioned. The cost object must be appropriate to 

the goals of the analysis. (Bebbington et al, 2001, p. 68 – 69.) 

The second stage of the FCA specifies, what are the external costs, that the analysis 

is interested in. It is important to draw a clear line, since it is impossible to measure 

all the external costs related to a singular cost object. An analysis, which would try to 

acknowledge all the external costs of a cost object would have to include not only the 

external costs caused by the organization, but every single cost occurred during the 

life-cycle of the object. The analysis would need to consider costs related to logistics, 

raw-materials and final disposal of every item related to the object. In narrowing 

down the amount of data and the cost of the FCA analysis itself, this stage is crucial. 

The externalities related to a cost object form layers around the cost objective and the 

accountant needs to decide which layers to include to the analysis. Instead of 

choosing which layers to include, the analysis can be done based on the magnitude of 

the environmental impact. The first and second stage of the FCA define the scale of 

the analysis. (Bebbington et al, 2001, p. 69 – 70.) 

In the third stage, the environmental impact is recognized and defined and linked to 

the activity causing it. The methods of this stage were demonstrated in chapter 4.1. 

The most valuable methods for FCA are eco-balance and the life-cycle analysis. This 

stage provides physical data from two different aspects. First, data concerning the 

cost object itself is required. This information is usually easily available from the 

organization’s internal information and accounting systems. Second, information 

concerning the external costs caused by the cost object needs to be formed. The data 

flows concerning the externalities are not necessarily in financial form and is 

therefore not detected by the already existing information systems. To catch these 

flows the organization needs to have an environmental management system. In short, 
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stage three molds activity data into impacts data. (Bebbington et al, 2001, p. 71 – 

72.) 

Finally, the fourth stage takes the physical data collected by the previous steps and 

presents it in a financial form. This stage is possibly the most challenging one and 

some of the methods have already been described in chapter 4.2.1. These methods 

include the maintenance cost approach and the cost of lost revenues. (Bebbington et 

al, 2001, p. 73.) 

All though the theory of full-cost accounting is fairly straight-forward, the practice is 

not. The sheer amount of data that must be analyzed, no matter how carefully stage 

two is planned and executed, makes the task complicated. The more data an analysis 

covers, the costlier it usually is and businesses do not undertake tasks that affects 

their bottom line negatively. As said, drawing the boundaries in stage two is 

fundamental to the cost-effectiveness of the FCA. But is not always easy to 

determine, which impacts are major enough to consider them in the analysis or 

neither which layers of externalities are important for the cause of the approach. And 

even if the first three stages are accomplished perfectly, the monetization of 

externalities might not. All the approaches to the final stage are, while useful in 

theory-sense, are far from perfect in actual situations. For the organization to be able 

to undertake FCA practices, its information and environmental management systems 

must be developed enough. For small start-up companies, FCA might therefor be out 

of reach. (Bebbington et al, 2001, p. 73.) 

There are many other environmental management accounting techniques and 

practices, which can be used when aiming towards sustainable business. For the 

purpose of this thesis, however, only the FCA practice is examined as it is possibly 

the most researched area of the environment-related techniques. 
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5 CONCLUSION 

The purpose of this thesis was to connect the environmental impacts caused by 

organizations to the management accounting practice and to examine some of the 

most researched techniques. The research questions presented in the introduction 

were the following: 

 How does environmental management accounting aim to contribute to the 

progress of sustainable development? 

 How is full-cost accounting (FCA) used in environmental management 

accounting practice? 

 How does applying FCA and other environmental management accounting 

practices benefit the organization? 

There are many ways with which the practice of environmental management 

accounting aims to contribute the sustainable development. The fundamental issue 

with organizations is that they do not take into account all the costs they inflict upon 

their surroundings. The traditional accounting does not notice other costs than the 

ones that directly affect the company’s bottom line. This is where environmental 

management accounting steps in, as its main goal is to internalize the external costs 

of the organization. It does this by focusing on the costs that the accounting systems 

do not usually focus on and making the impacts of these costs more visible. 

Environmental accounting also looks further into the future than traditional 

accounting, which usually operates within twelve months, which is the most common 

accounting period. Environmental management accounting aims to see the long-term 

impacts of the organization’s activities like the potential environmental effects of 

investments.  

There are numerous different techniques with which the environmental management 

accounting aims to reach its main objective, which is making the organization 

accountable by including the costs of its actions to its income statement. The 

techniques presented in this thesis are full-cost accounting and some methods 

supporting the FCA approach. FCA is the simplest way to demonstrate the 
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internalization of externalities and the ways to monetize these externalities, which is 

why the thesis focuses on it. Environmental management accounting aims to increase 

the environmental performance of the company and the FCA practice contributes to 

this goal by revealing hidden or over-looked costs and offers tools to internalize 

these costs. In other words, FCA makes the organization accountable for the costs it 

inflicts upon the environment and society. It is not within the nature of the 

accounting practice to offer actual tools or techniques to be used in the various stages 

of production or the life-cycle of a product, this is a problem for engineers. 

Environmental accounting, and in this case FCA, simply shows the theoretical 

defects of an organization’s activity.  

It is self-explanatory, how internalizing the environmental costs benefits the 

environment and society. But how does this help the organization, one might ask. 

First of all, green consumerism has been on the rise for years now and the average 

consumer is aware, what kind of product and services to buy and which companies 

are known for their sustainable politics. To be able to compete in these eco-friendly 

markets, organizations have no choice but to go green. Secondly, applying 

environmental management accounting helps the organization to improve their 

economic bottom line as well as the environmental and societal. Some of the external 

costs might occur due to ineffective production flows or waste disposal methods and 

by noticing these costs the organization can actually improve its overall 

effectiveness.  

The literature on the subject is wide and varied. The previous researches on 

environmental management accounting, however, have the tendency to focus on a 

specific industry or company. The purpose of the thesis was to understand 

environmental management accounting on an all-embracing level, which is why the 

thesis is based largely on books. It does not include any empiric studies to the 

practice chapter, because the theory of the approach is quite descriptive and full of 

demonstrative examples. This is, however, a potential topic to continue with on 

master’s thesis, which could examine the actual results of such practice with more 

detail and in this case the various specific articles will most certainly be useful. This 

literature research was meant as a potential base for the future master’s thesis on the 
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related subject, which could follow an actual organization and its accounting 

practices.  
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