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ABSTRACT

The aim of the study is to measure the sustainable value added created by companies by spending
environmental resources. For this purpose, three enviromental resources were selected: water, energy, and COx.
The amount of consumption of these three environmental resources has been investigated. The study covers the
years 2017, 2018 and 2019 of 10 companies listed in the BIST Sustainability Index and operating in the
manufacturing sector. With these data, the sustainable added value calculated with the opportunity cost-based
approach and the contribution levels of companies to sustainability are revealed. These method and results can be

a guide in measuring and understanding the contributions of companies to sustainability.
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CEVRESEL PERFORMANS KAPSAMINDA SURDURULEBILIR KATMA DEGERIN OLCULMESI:
BIST SURDURULEBILIRLIK ENDEKSi SIRKETLERINE YONELIK BiR UYGULAMA

oz

Calismanin amaci, sirketlerin ¢evresel kaynaklari tiiketerek yarattig1 siirdiiriilebilir katma degeri 6l¢gmektir. Bu
amagla su, enerji ve CO> olmak iizere ii¢ ¢cevresel kaynak secilmis ve bunlarin tiiketim miktarlart arastirilmistir.
Calisma, BIST Siirdiiriilebilirlik Endeksinde yer alan ve imalat sektoriinde faaliyet gosteren 10 sirketin 2017, 2018
ve 2019 yillarint kapsamaktadir. Bu verilerden firsat maliyeti temelli yaklagimla hesaplanan siirdiiriilebilir katma

deger ile sirketlerin siirdiiriilebilirlige katki diizeyleri ortaya konulmustur. Bu yontem ve sonuglar, sirketlerin

stirdiiriilebilirlige katkilarinin 6l¢iilmesinde ve anlagilmasinda yol gosterici olabilir.
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1. INTRODUCTION

In the most general definition of economics, emphasis is placed on the problem of how to meet
unlimited human needs with limited resources. For centuries, people have been consuming natural
resources first individually and then through companies to meet their needs. Using the resources in the
most efficient way to ensure that this consumption is sufficient for future generations is becoming more
and more important day by day. The concept of sustainability has become a frequently used concept in
many areas of life in recent years. Basically, it reveals the necessity of a consumption planning on the
protection of the usage capacity of the resources that cannot be recovered. The fact that the resources
are not unlimited, gives more serious signals day by day, bringing with it the need to produce and
implement new policies for a sustainable life. For this reason, the principle of efficient use of resources,

including environment, society, and industry, becomes as corporate policies.

According to Gilman (1992) sustainability is the functioning of society until an uncertain future
without consuming the main resources of the ecosystem. Efficiency in the use of environmental
resources, which are regarded as free goods, has come to a very important point along with sustainability
targets. Considering that the environmental resources, which are provided very cheap even today, cannot
be substituted by human hand, it can be evaluated that they are actually the most expensive production
factors. Since businesses are organizations established for profit, it is necessary to create a higher value
than the spent in order to gain profit. Here, because the accounting costs of environmental resources are
not taken or taken too low into account, their excessive use to increase profits may not cause economic
problems. However, ineffective consumption of these resources poses a major problem in terms of

sustainability.

Sustainable development can be handled at the country or firm level. Starting with the Brundtland
Report (1987) and subsequently which are guaranteed by the governments with many international
conventions, is a matter of discussion of how the sustainability contribution targets will catch in the firm
level (Atkinson 2000, 236). However, how to measure the contribution to sustainability is another
problem. There is a need for generally accepted indicators to measure the contribution to sustainability.
Our study aims to measure this impact relatively on the basis of environmental resource use. Thus,
companies that contribute positively and negatively to sustainability can be identified, and results can

be a warning and guide for the measures to be taken.

712



Onur OZEVIN
Muhasebe Bilim Diinyasi Dergisi 2021, 23(4), 711-732

Research on this subject is few due to the limited data on environmental resource usage. Although
close to 50 company published sustainability reports in Turkey in 2019, the contents of the reports are
not fully comparable. Accordingly, this study was limited to the period of 2017-2018 and 2019 in a way

to include the comsuption of 3 environmental resources out of 10 companies in the research.

The following points can be emphasized for the contribution and originality of the study: First of all,
the study shows practically how the level of contribution to sustainability can be measured practically.
It presents emprical results based on up-to-date data within the scope of a time series of the last three
years regarding sustainable value added creation. Thus, companies' contribution trend to sustainability
can be read. It shows comparable results as the entire sample was selected from the manufacturing
sector. The study measures the sustainable value added of companies according to the comparative
method based on the sector average. In this way, companies that have relatively positive and negative
contributions to sustainability have been identified. These methods and results can guide companies in

terms of sustainable value added measurement.

The study consists of six parts. After the introduction where the purpose and scope of the study are
explained, some previous important studies on the subject have been mentioned in the literature section.
Then information on the theoretical background of the subject is presented. The method section is the
section where the research data and analysis methods are explained. In the fifth chapter, the findings
obtained as a result of analysis and calculations are given in tables and explanations. In the conclusion

section, the results obtained based on the findings are presented with discussion and comments.

2. LITERATURE

Contribution to sustainability is an issue that highly draws attention, and it is on the agenda due to
cyclical popularity. However, the fact that it is difficult to measure because of data limitation so there is
limited number of studies in the literature. There are alternative methods suggested in the literature to
determine the level of sustainability. Figge and Hahn (2004) classified these methods as: (a) absolute
methods; full cost accounting, net value added, green value added and (b) relative methods; productive
activity, eco-efficiency. In another classification made by Nikolau et al. (2019), the methods are grouped
under three headings; (a) Methods using financial and non-financial indicators; Tyteca, D., 1998;
Chvatalova et al., 2011; Salzmann et al., 2005; Atkinson, 2000. (b) Methods focusing on sustainability
parameters; environmental-social-economic performance; Delmas and Blass, 2010; corporate social
performance; Lindgreen and Swaen, 2010; Wood, 2010; eco-efficiency; Figge and Hahn, 2004;
Nikolaou and Matrakoukas, 2016. triple bottom line performance; Elkington, 1997; Alhaddi, 2015;

Jackson et al., 2011; Kucukvar and Tatari, 2013. (c) Methods using a variety of measurement
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frameworks (e.g., GRI, Dow Jones or Sustainable Group Index); Kaspereit and Lopatta 2016;
Baumgartner and Ebner, 2010; Daub, 2007; Nikolaou, et al., 2019.

Figge et al. (2002) conducted studies relating the Balanced Scorecard method developed by Kaplan
and Norton (1996) for corporate sustainability performance measurement with sustainability
management. In parallel with this, corporate sustainability; economic, social, and environmental three
basic dimensions, performance report card; It is suggested that it can be integrated into four dimensions
of financial; customer, internal process, learning and development (White 2005, 38 cited in Ozgelik,
2013, 4992). Figge and Hanh later developed this method and presented their methodologies on the
measurement of sustainable value added in detail with their similar studies in 2004 and 2005. Again,
Figge et al. (2006) used this methodology practically on 65 companies in a large-scale project study and
reported the results. This study is basically done by Figge et al. (2006) is based on the method used in
the "Sustainable Value of European Industry" project. They investigated the contribution of 65
companies from 16 EU member countries, operating in 18 different sectors, to sustainable value through
7 environmental parameters. Another pioneering study to measure Sustainable Value Added was
conducted by Figge and Hahn (2002).

While Atkinson (2000) proposes a framework that evaluates the contributions of firms to sustainable
development expressed in financial terms, llinitch et al. (1998), using the resources in the conceptual
and experimental literature, identified four dimensions of corporate environmental performance; (1)
organizational systems; (2) stakeholder relationships; (3) legal compliance and (4) environmental
impacts. Using the conceptual model created from these dimensions, they analyzed the main
components of publicly available environmental performance indicators. Other literature uses
methodologies that combine both financial and non-financial metrics to assess corporate sustainability
performance, such as eco-efficiency and the triple bottom line approach; Figge and Hahn, 2004;
Nikolaou and Evangelinos, 2012; Nikolaou and Matrakoukas, 2016; Nikolaou, et al., 2019.

Araci and Yuksel (2016) used Figge et al. (2006) method in their studies in which they measured the
sustainable value added of 16 companies traded in BIST for 2012. In this study, the efficiency of
companies is calculated by comparing the national income of the country. It is difficult to interpret the

results of the study because it is based on single-year data and does not distinguish between sectors.

Demircioglu (2014) conducted a theoretical study on the measurement of sustainability by the value
added model. Figge and Hanh as the measuring method (2005) examined based on the model, due to

lack of scale in Turkey, has mentioned that lack of practical work.

Although there are many methods and theoretical studies on the measurement of sustainability

performance, applied studies are very few. Our study aims to contribute to literature with an applied
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study. The original aspect of the study is that it measures sustainable added value over 3-year data and

on a sectoral basis.

3. SUSTAINABILITY

Although the first debates on sustainability can be traced back to some 18th and 19th century
economists such as Malthus and Jevons, the emergence of the concept of “sustainable development”
was accompanied by the emergence of environmental concerns in the 20th century (Yeni 2014, 183).
Pearce et al. (1990), sustainability is that no future generation is worse than the present generation, that
is, the decline in social welfare is prevented over time. The main feature of the concept of sustainability
used in different fields is that it includes the human future and the protection of the resources of the area
it is used. When viewed from this angle; It is seen as a concept that combines economics, social justice,
environmental science and management, business management, politics, and law (Tiras 2012, 59). These
components are intertwined in the same system. The economy provides the needs of society, and the
environment provides resources for both society and economy. Companies use economic,
environmental, and social resources to produce goods and services that help society meet its needs.
Therefore, three components that make up the concept of sustainability come to the force: economy,
environment and society. Itis this simple relationship that makes companies the driving force and burden

of sustainable development at the same time (Hahn 2007, 500).
3.1. Sustainable Development

Sustainable development, with its most widespread use, is to meet the needs of today's generations
without jeopardizing the ability of future generations to meet their own needs (Sustainability Guide for
Companies 2014, 5). Especially the rapid development initiative that started after the second world war
led to life-threatening environmental problems. Environmental problems, which were initially ignored
in the name of development, gradually moved out of regionalism, and reached a global dimension. With
the realization of the irreversible damage to the environment, the "Sustainable Development™ model,
which is a long-term development model that takes into account the ecosystem that has an effect on all
living things and aims at the optimum use of resources, has come to the agenda (Tiras 2012, 58).
According to Brundtland Report (1987) in which the concept was used for the first time, sustainable
development was defined as follows: "It is the ability of humanity to meet today's needs without
jeopardizing the ability to meet the needs of future generations" (Pearce 1993, 7). OECD defines
sustainable development as the fulfillment of the needs of today's generations without compromising
the needs of future generations (Ozmehmet 2008, 11). Sustainable development is a forward-looking
concept and emphasizes future performance rather than just current performance, that is, how to be

effective in producing goods and services while saving future economic, environmental, and social
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resources. Therefore, sustainable planning of today's resource use is essential for future generations to

use the world's resources.

The first discussions on the concept of Sustainable Development came to the agenda during the
United Nations Conference held in Stockholm in 1972 as an attempt to find a middle ground between
the concerns of developed countries over the environmental consequences of global development and
the needs of developing countries for their own economic development. Subsequent developments and
gaining the current meaning of the concept have been achieved through activities such as the Burdtland
Report (1987), Rio Summit (1992), Kyoto Protocol (1997) Global Reporting Initiative (1997) Rio + 20
Summit, sustainability has been placed on a more institutional basis and increased its importance.

3.2. Corporate Sustainability

The understanding of sustainable development corresponds to the expression "corporate
sustainability" at the organizational level. Today, it is almost impossible not to come across the concepts
of sustainability or sustainable development in a company's website or reports (Mantinel and Ceballaos
2014, 2). Corporate sustainability defined as “development provided without jeopardizing the ability of
an institution to meet the needs of its stakeholders and the needs of its future stakeholders” in the
simplest way; It can be expressed as reducing the concept of sustainable development to the

organizational level (Turhan et al. 2018, 20).

Important problems such as global warming, loss of biodiversity, depletion and pollution of
resources, hunger, poverty, unfair income distribution, discrimination, human rights violations and
corruption that we are facing today push humanity to seek a new order(Sustainability Guide for
Companies 2014, 2) For these reasons, the concepts of corporate sustainability and corporate social
responsibility occupy an important place in the agenda of governments, business circles, non-
governmental organizations and academics in recent years. It can be expected that sustainable
development will contribute to the achievement of environmental standards, social cohesion, and

economic well-being over generations.

The company is an element of the economy, and the economy is an element of society. Therefore,
companies have a positive or negative impact on the sustainability of society and the world as a whole
(Diesendorf 2000, 5) Environment is an important factor needed by both sides of this system (Turhan et
al. 2018, 21). In the BIST Sustainability guide, making the performance evaluation of companies
considering only their financial performances is compared to driving only by looking at the rearview
mirror (Sustainability Guide for Companies 2014, 2). Today, when social communication and
interaction are increasing, the image they present to the society is very important. Therefore, there is a

period in which companies are not only found to achieve financial success through the sale of goods and
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services but are also expected to be good corporate citizens who are sensitive to the environment and

people (Sustainability Guide for Companies 2014, 2).

Corporate sustainability is the adaptation of economic, environmental, and social factors to the
company management by adopting corporate governance principles and managing the risks that may
arise from these issues in order to create long-term value in companies (Sustainability Guide for
Companies 2014, 2). One of the dynamics of the organizational ecosystem should be sustainability,
considering that institutions are established to operate in an infinite life. Therefore, corporate
sustainability approach should be adopted, and classical business models should be changed.
(Sustainability Guide for Companies 2014, 2).

Day by day, sustainability is rapidly evolving from a preference to a mandatory process for
companies. The contributions of sustainability to companies can be listed as follows: increasing brand
value, increasing corporate reputation, attracting qualified workforce, decreasing costs in the medium
and long term, new business opportunities, easier access to capital, innovative product and service
development, company life extension (Sustainability Guide for Companies 2014, 17). Benefits often
come from establishing positive and enhanced relationships with authorities and other stakeholders. For
example, for companies with a strong record of sustainability performance, permitting processes can be
streamlined, thereby reducing the time and investment required to bring new products and services to
market. Better access to capital is another advantage, as investors place a high emphasis on
environmental and social performance and prefer companies with appropriate records (Epistein and Roy
2001, 598). Considering these advantages, the sustainability strategy can be expected to contribute to
the financial performance of companies. At the enterprise level, it is seen that corporate sustainability is
associated with competition, innovation, and marketing components at a high level. From this point of
view, any company can gain a competitive advantage through corporate sustainability (Diaz-Balteiro et
al., 2011 as cited in Oztel et al. 2012).

3.3. Sustainability Reporting

The need for International Integrated reporting has arisen as a result of the understanding that
companies can no longer be valued only by financial performance, but also that social and environmental
performance is valued by stakeholders. This situation made it important to report non-financial activity
results together with financial reporting. Non-financial reports include more comprehensive and detailed
information than the financial information of companies such as corporate governance compliance
statement, corporate  social responsibility (CSR) report and sustainability reports

(http://entegreraporlamatr.org/tr/hakkimizda/biz-kimiz.aspx).

A sustainability report is a report containing information about the economic, environmental, and

social impacts caused by its daily activities by a company or organization. A sustainability report also
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presents the organization's values and governance model, showing the operating results and its
contribution to the sustainable economy. https://www.globalreporting.org/information/sustainability-

reporting/Pages/default.aspx

Since investors now take sustainability factors into account in their investment decision, capital
market regulators and stock exchanges have carefully focused on the issue; companies have begun to
take various initiatives to spread the awareness of sustainability among investors and society
(Sustainability Guide for Companies 2014, 2). In addition to the physical cost-reducing effects,
sustainability actions can also gain the positive response of the customer with the positive image they
give to the society due to their social benefits. While 70% of publicly traded companies worldwide
report in the field of corporate responsibility, it is seen that 95% of multinational companies included in
the Global Fortune 250 list and located in 34 different countries publish their activities and results in
employee rights, environment, and stakeholder relations together with their annual financial reports
(Sustainability Guide for Companies 2014, 5).

Borsa Istanbul has created the “BIST Sustainability Index” based on the environmental, social, and
corporate governance performance of companies under the code of XUSRD since 4 November 2014.
Accordingly, EIRIS evaluates Borsa Istanbul companies according to international sustainability
criteria, and only "publicly available" information is used in the valuations (Sustainability Guide for
Companies 2014, 2).

3.4. Measuring Sustainable Value Added

Many different parameters have been developed to measure sustainability. These are economical;
cost-efficiency, RandD expenses, profit, environmental; CO2 emission, energy, resource consumption
and social; it covers broad areas such as security, health, trade union rights and corporate accountability
(OECD:;2008, 7). The most basic way to measure the contribution of companies to sustainability is to
subtract the total cost from the total benefit. For this, all internal and external costs must be determined.
This can be calculated using the full cost accounting method. Following this approach, if the total
benefits created by the company exceed the sum of internal and external costs, sustainability is
contributed. The result can be called "net value added" by Huizing and Dekker (1992), or "Green Value
added" by Atkinson (2000), and (Figge and Hanh 2004, 173).

Sustainable Value Added takes into account both efficiency and absolute level of resource use.
Sustainable Value added is the extra value created when the general level of environmental and social
impacts is kept constant (Figge and Hanh 2004, 174). The financial performance of a company in terms
of value added requires taking into account the external environmental costs resulting from its activities.
Therefore, environmental, and social uses are monetized with these concepts (Figge and Hanh 2004,

175). Absolute approaches such as cost accounting are difficult to monetize environmental and social
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costs, so their usefulness is controversial. Relative practices express organizational contributions to
sustainability as a unit benefit per environmental or social impact and can therefore avoid some of the

problems mentioned above. The most frequently used of the relative methods is eco-efficiency.

As defined by the World Sustainable Development Business Council (WBCSD), “eco-efficiency
enables the provision of competitively priced goods and services that meet human needs and bring
quality of life while gradually reducing life-cycle ecological impacts and resource intensity. In short, it
is about creating more value with less effect (Eco-efficiency Learning Module 2006, 3). EEA (European
Economic Area) defines eco-efficiency as an approach that takes into account the economic activities
carried out to meet human needs with the carrying capacity of the world and the use of the environment
of future generations (EEA 1999, 35) as cited in (Sefer and Villi 2013, 400).

Eco-efficiency is based on the principle of using less natural resources and energy and less waste
generation for the same amount of production, using high efficiency production technologies and
methods. With this feature, it addresses not only environmental concerns, but also many different areas
such as "protection of natural resources”, "industrial efficiency"” and "economic development”. In short,
eco-efficiency means providing both environmental and economic benefits by increasing productivity
in production (https://www.ekoverimlilik.org/?cat=4).

Eco-efficiency tries to measure the economic activity (national income) of countries and the
environmental performance of companies in their product or service production processes. The basic
philosophy of eco-efficiency; while trying to create more value to increase efficiency, it is also
minimizing the total emission volume by reducing energy consumption and material use. Eco-efficiency

can calculate as dividing the product or service value to environmental impact.

In order to increase human welfare in a sustainable way, productivity should be increased, or at least
protected, together with the increase in the capital stock. From an economic point of view, the issue of
sustainability has therefore been approached within the framework of efficiency in resource allocation,
the effect of limited resources on growth, technological progress and the substitution of resources,

namely capital types (Yeni 2014, 187).

Although there are many different definitions and debates about the concept of sustainability, it is
the generally accepted view that the most appropriate way to ensure the welfare of future generations is
to ensure that the next generation has access to a capital stock at least as large as today (Yeni 2014,198).
There are two poles in the sustainability framework for the substitution of capital types. The first is
"poor sustainability” and states that capital should be prevented from declining over time. The poor
sustainability approach is based on the basic assumption that man-made capital can replace natural
capital. In other words, what matters is the "overall" portfolio that is inherited to the future. Sustainability

will be achieved as long as the decreasing capital can be substituted (Atkinson 2000, 236). The view
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that all types of capital can be fully substituted with each other is the basis of the weak sustainability
approach (Figge and Hanh 2004,175). However, an important point of criticism is that natural capital

cannot be substituted for man-made capital.

On the other hand, "strong sustainability” emphasizes the conservation of natural resources to
manage resources more discreetly over time. This approach suggests that natural capital is structurally
different from other types of capital. The underlying rationale is that natural resources, which play a
critical role in the maintenance of life, are not substitutable (Atkinson 2000, 236). Irreversibility of
natural capital is not possible or limited in some cases (Yeni 2014, 199). Once some forms of natural
capital are destroyed, they cannot be regenerated. Therefore, strong sustainability approach argues that
there is no complete substitution between capital types, at least some types of capital cannot be
substituted (Figge and Hanh 2004, 175).

In this study, based on eco-efficiency in the measurement of sustainable value added, based on the
method used in the Advance Project by Figge et al. (2006). This method is based on opportunity cost,
such as economic value added. Considering the potential use of the same resources by different
enterprises in different efficiency in the absolute measurement approach, it can be said that the value
created is not net value added but “absolute sustainable value added”. The exact substitution between
resource types is uncertain because the external effects that will occur as a result of the activities cannot
always be measured precisely or the innovations that may occur in the environmental or social field
cannot be predicted (Rees 1999, 49. Transmitted; Demircioglu 2014, 41).

For all these reasons, the "relative sustainable value added" approach may be preferred in measuring
sustainable value added. "Relative sustainable value added " measures whether a business contributes
to sustainable development compared to another business or national income with the changes in its
economic, social, and environmental performance in a certain period. If the enterprise uses its economic,
social, and environmental resources more efficiently than another enterprise, it creates relative
sustainable value added (Figge and Hahn, 2005: 48).

The sustainable value added approach has adopted the principle that businesses will create value by
using their existing resources more efficiently than other businesses. In this context, the sustainable
value added of enterprises can be calculated based on the "opportunity cost" approach (Barkemeyer et
al. 2009, 291).

A model based on answering the following questions is followed in the calculation of sustainable

value added:
1. What is the amount of resources used by the business?

2. How much value does the business create with these resources?
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3. How much value does the peer business create with this resource?
4. What are the sources of the business that create and do not create value?
5. How much sustainable value has the business created? (Figge et al. 2006, 18).

The answers to these questions give us the sustainable value created by a company, that is, its

contribution to sustainability.

4. METHODOLOGY

In this study applied the method that used in the study titled ""Sustainable VValue of European Industry-
A Value-Based Analysis of the Environmental Performance of European Manufacturing Companies"
by Figge et al. (2006) which is based on the calculation of sustainable value added created by the use of
resources within the scope of environmental performance of 65 companies operating in the European

Union.
The stages of the model to be used in our study can be summarized as follows.

STAGE 1: Firms' environmental resource consumption amount (RCA) is determined. Environmental
resources in the study; It consists of three headings: water, energy, and greenhouse gas emissions. The
annual usage of environmental resources has been obtained from the sustainability reports published by

the companies.

STAGE 2: Gross Value Added (GVA) is calculated from the financial data of the companies. Gross
value added is a value expressing the contribution of the company to GNP (Figge 2006, 19) This value

is not a data explained in the financial statements and can be calculated as follows (Figge 2006, 35)
GVA = Operating Profit + Depreciation and Amortization Expenses + Personnel Expenses
This value can also be calculated by adding personnel expenses to EBIT.

STAGE 3: Resource consumption efficiency per unit (RCE) is calculated. This calculation is found

by dividing the company's gross value added the resource utilization rate.
RCE = GVA/RCA

STAGE 4: The company value contribution (VC) is calculated by comparing the sector's average
RCE (opportunity cost) with the company's RCE. Opportunity cost is taken as the resource use
efficiency of the industry average. If the company has an above average resource utilization efficiency,

it means that the company creates a value contribution.
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Opportunity cost for each resource of the enterprise is calculated by multiplying the resource usage
efficiency of the precedent with the resource usage amount of the enterprise. Between the return of the
business and the opportunity cost, it will contribute to the sustainability of the business in monetary
terms. Thus, the efficiency of environmental and social resources, which are difficult to measure in
monetary terms, and the sustainable value added of the enterprise will be calculated (Araci and Yiiksel
2016, 789).

Company's Source of Resource Consumed = RCA x Company RCE
Opportunity Cost = RCA x Sector RCE
VC = (RCA x Company RCE) - (RCA x Sector RCE)

If the value contribution gets a positive value, it means that the company has created a return above
the industry average with the resources it uses. Therefore, it means that the company makes a positive
contribution to sustainability.

STAGE 5: The final sustainable value is calculated by taking the total value contribution calculated
for all analyzed environmental consumption. Sustainable Value Added takes into account both
efficiency and absolute level (effectiveness) of resource use. Sustainable Value Added is the extra value
created when the overall level of environmental and social impacts is kept constant (Figge and Hanh
2004, 174).

Sustainable Value = SVgast SVEenergy + SVwater + SVwaste + SVother

6. STAGE: The value created by the company as a result of the use of resources is divided by the
opportunity cost to calculate the return cost ratio (RCR). If the return of the business is more than the
opportunity cost, the business makes a positive contribution to sustainability. Otherwise, it means that
no sustainable value has been created with business activities. The sustainable value added created by
the enterprise can also be calculated proportionally at this stage. This calculation will be as follows
(Figge and Hahn 2006, 23):

RCR = Company Generated Return / Opportunity Cost

Since sustainable value added is based on opportunity cost, there is a need for comparison. A
benchmark may also be a similar business operating in the same sector, sector average or GDP
(Barkemeyer et al. 2009, 13-14)

Sustainable value expresses whether the value created by the company exceeds the opportunity cost
of capital use (Figge and Hahn 2005, 51). Positive sustainable value added shows that while maintaining
the overall consumption of each resource used at the level of the previous period, the enterprise is

successful in creating additional value compared to the precedent (Figge and Hahn 2004, 182).
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4.1. Data Set

BIST Sustainability Index lists 44 companies in 2017, 50 companies in 2018 and 56 companies in
2019. As of 2019, companies in the manufacturing sector listed in the BIST Sustainability index have
been the subject of the study. Although there are 23 companies that meet these criteria, the 10 companies
whose published sustainability report and whose environmental consumtion data were exist completely
in this report were selected as the sample. The reason for choosing the manufacturing sector is the
industries that use environmental resources in production, and the reason for choosing companies from
the same sector is to be able to make comparative analysis. The data used in the study were obtained
from the sustainability reports and financial reports published by the companies.

4.2. Limitations

In the study, only 10 companies from the manufacturing industry companies included in the BIST
Sustainability index were able to access continuous and complete data within the date range. For this
reason, the study is limited to the 2017, 2018 and 2019 operating periods of these 10 companies, whose
sustainability data can be accessed.

Table 1. Companies Examined Within the Scope of the Study

BIST code Company Industry
AEFES ANADOLU EFES BIRACILIK VE MALT SANAYIi A.S. | MANUFACTURING
ARCELIK ARCELIK A.S. MANUFACTURING
AYGAZ AYGAZ AS. MANUFACTURING
CiMsA CIMSA CIMENTO SANAYI VE TICARET A.S. MANUFACTURING
FROTO FORD OTOMOTIV SANAYI A.S. MANUFACTURING
KEREVITAS KEREVITAS GIDA SANAYI VE TICARET A.S. MANUFACTURING
SISE TURKIYE SISE VE CAM FAB. A.S. MANUFACTURING
OTKAR OTOKAR OTOMOTIV VE SAVUNMA SANAYI A.S. MANUFACTURING
ULKER ULKER BISKUVI SANAYI A.S. MANUFACTURING
TOFAS TOFAS TURK OTOMOBIL FABRIKASI A.S. MANUFACTURING

In addition, it is limited to the data common to the sustainability reports of all companies subject to
the study on environmental resource use. These three items are greenhouse gas emission, water
withdrawal and energy consumption. Other environmental consumption and waste have been excluded
due to insufficient data. Although all companies publish their sustainability reports according to the GRI
index, the explanation way for other environmental performance data differs. Some companies explain

savings / reduction values instead of total consumption data, while some companies report values
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according to the base year. Other environmental resource uses such as other gas emissions, waste

management, environmental investments are excluded due to the inaccessibility of all companies' data.

5. FINDINGS

As a result of the study, the sustainable values added of 10 companies operating in the BIST
manufacturing sector for 2017, 2018 and 2019 were calculated. Results are presented below in tables

and graphs.
5.1. Contribution to Sustainability (Return-Cost Ratio)

The return cost ratio (RCR) calculated by dividing the value created by the company's environmental
resource consumption by the opportunity cost indicates the rate of contribution of the enterprise to
sustainability. If the return of the business is more than the opportunity cost, the business makes a
positive contribution to sustainability. Otherwise, it means that no sustainable value has been created
with business activities. Even if the enterprise has created a positive value added, unless this value is
above the opportunity cost, a positive value is not provided in economic terms. In Table 2, the return-
cost ratios of the companies subject to study, calculated on the basis of years are given. RCR shows
whether the company uses resources efficiently according to the comparison. Since the precedent taken

in our study is the sector average, RCR shows the efficiency compared to the average.

Table 2. Return-Cost Ratios

2017 2018 2019
1 AEFES 1,91 1,89 2,08
2 ARCELIK 10,79 19,22 21,07
3 AYGAZ 8,67 1,54 15,54
4 CIMSA 0,67 0,76 0,62
5 FORD 5,32 7,56 4,87
9 KEREVITAS 1,55 1,72 1,56
6 SISE 0,18 0,19 0,18
7 OTOKAR 8,74 11,68 13,98
8 ULKER 2,38 3,33 4,07
10 TOFAS 5,24 7,63 8,55

According to Table 2, the company with the highest RCR was Argelik by a large margin. Argelik has
been using resources approximately 20 times more efficiently than the average in the last two years.

Otokar follows the Argelik company with an average of 12 times higher efficiency. It means that
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companies with a RCR value below "1" in Table 2 exhibit negative efficiency. In other words, if the
opportunity cost is 1, companies with a ratio of less than 1 have negative environmental performance
compared to the equivalent. It is seen that Cimsa uses approximately 30% inefficient resources in three
years compared to its peers. Likewise, the bottle glass company uses 80% of environmental resources
inefficiently compared to the average. It is striking that these two companies, which seem inefficient

according to the rate of return, are involved in heavy industry production compared to others.
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Figure 1. Return-Cost Ratio

Figure 1 shows the three-year return-cost ratio trends of companies. Accordingly, a positive course
is observed over the years. Features The steady development in Argelik, Otokar and Tofas companies

stands out.
5.2. Sustainable Value Added

Sustainable Value Added takes into account both efficiency and absolute level (effectiveness) of
resource use. Sustainable Value Added is the extra value created when the general level of
environmental and social impacts is kept constant (Figge and Hanh 2004, 174). In this section, the
monetary value of the sustainable contribution created by companies is calculated.

Table 3 shows the sustainable value added created by the companies in terms of consumption of the
3 environmental resources subject to the study, in other words, the consumption efficiency of these

environmental resources.

Accordingly, Anadolu Efes company made a positive contribution to sustainability in 2017 and 2018.
In other words, while the company created a more sustainable value of 1.69 billion TL in 2017 and 2.35
billion TL in 2018, this figure decreased to 514 million TL in 2019. It is noteworthy that more than 4

times the decrease that occurs in a year.
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Table 3. Sustainable Value Added

Onur OZEVIN

(thousand) 2017 2018 2019
AEFES 1.688.915,34 2.345.039,17 514.394,67
ARCELIK 4.105.012,30 5.927.152,85 4.178.132,62
AYGAZ 374.424,44 81.400,76 385.159,53
CIMSA -217.925,16 -154.355,05 -277.644,97
FORD 2.586.503,34 3.546.398,73 2.528.234,69
KEREVITAS 586.533,61 737.366,48 460.089,35
SISE -11.583.141,92 -15.638.811,67 -19.226.628,38
OTOKAR 434.450,98 479.760,89 433.501,14
ULKER 454.813,38 687.268,47 439.883,93
TOFAS 302.121,41 613.392,87 396.292,20

Argelik company has made a positive contribution to sustainability in the last three years. The
sustainable value created by this company was calculated as 4.1 billion TL in 2017, 5.9 billion TL in
2018 and 4.1 billion TL in 2019. It is the company that creates the biggest sustainable value among the
companies subject to the research.

The sustainable value of Aygaz company was 374 million TL in 2017, 81 million TL in 2018 and
385 million TL in 2019. Despite having low levels of value added among the other companies in the

table, it created positive value added in all three years.

The Cimsa company has created negative sustainable value in the last 3 years. The company's
contribution to sustainability is -217 million TL in 2017, -154 million TL in 2018 and -277 million TL

in 2019. This shows that the company uses environmental resources less efficiently than average.

Looking environmental performance of the Ford company for the last three years, it is seen that the
company has made a positive contribution to sustainability. The sustainable value created by the
company was 2.59 billion TL in 2017, 3.55 billion TL in 2018 and 2.53 billion TL in 2019. It can be

said that the company creates a sustainable value above the industry average.

Considering the sustainable value creation capacity of Kerevitas company, it is seen that it made a
positive contribution of 586 million TL in 2017, 737 million TL in 2018 and 460 million TL in 2019.

Sisecam company is the company that creates the highest negative sustainable value in the study.
The contribution of the company to sustainable value was calculated as -11.5 billion TL in 2017, -15.6
billion TL in 2018 and -19.2 billion TL in 2019. From 2017 to 2019, the negative impact on sustainable

value has increased by almost 75%.
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Otokar's sustainable value contribution was calculated as 433 million TL in 2019. Having made a
positive contribution in the last three years, the sustainable value of the company was 434 million TL in
2017 and 433 million TL in 2018.

Ulker company has created positive and sustainable value according to the data of the last three years.
The contribution of the company to sustainability is 454 million TL in 2017, 687 million TL in 2018
and 439 million TL in 2019.

Tofas's contribution to sustainability was calculated as 302 million TL in 2017, 602 million TL in
2018 and 396 million TL in 2019. Although the efficiency increase achieved in 2018 was not maintained
in 2019, it seems that the company made a positive contribution to sustainability.
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Figure 2. Sustainable Value Added

Looking at Figure 2, it is observed that the sustainable contributions of companies, which were
increased in 2018, started to decrease in 2019, the reasons for the increase in 2018 and the decrease in
2019 may also be an issue that should be investigated. Cimsa and Sisecam companies among the
companies subject to the research for the years 2017-2018 and 2019, while creating negative sustainable

value, all other companies seem to have made positive sustainable contributions.

6. CONCLUSION

In the study, the sustainable value added of 10 manufacturing companies listed in the BIST
sustainability index was calculated according to the opportunity cost-based sustainable value added

approach. The study based on the model Figge et al. (2006) calculated the eco-efficiency in consumption
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of three environmental resources (energy, water, and greenhouse gas emissions) and the sustainable
value added created in a three-year time series. The sustainable value added created by the companies
involved in the study was calculated in monetary terms and the resource consumption efficiency was
given in proportion according to the precedent. As a result, companies that create positive value added
and negative value added have been identified. All data are taken from sustainability reports and
financial reports published by companies. The study shows that companies' contributions to
sustainability can be calculated in a meaningful way using publicly available data. The opportunity cost-
based sustainable value approach used in the study envisages the use of opportunity cost calculation,
which is used only in the evaluation of monetary capital, within environmental resources. Therefore, it
emphasizes the importance of not only capital-focused growth but also sustainable value-added growth

for companies.

The study is limited to the sustainable value added analyzes of 10 manufacturing industry companies
listed in the BIST sustainability index due to data scarcity. In this context, it presents detailed results
regarding the sustainable value added and eco-activities created by the companies researched. The
environmental performance of the companies involved in the study over a three-year period between
2017 and 2019 has been analyzed, allowing to distinguish between companies that ultimately improve
their sustainability performance and companies whose performance has deteriorated over the years. The
results of the study show that some companies use environmental resources up to 20 times more
efficiently than their peers, while others use up to 80% less efficiently than the average. The reasons for

these results can be investigated at company scale with detailed analysis.

The results of the sustainable value analysis can be used by company managers, investors, and other
different stakeholders. It also provides useful data for regulatory and supervisory organizations within
the scope of environmental performance monitoring. The results of the future performance scenario can

be used as early warning signals especially for relevant environmental sources.

In future studies, more meaningful results can be achieved by expanding the sample as more
companies publish sustainability reports. In addition, similar studies can be carried out for different
sectors and the results can be compared and the sustainability performance can be determined on a
sectoral basis. On the other hand, studies can be expanded to include the use of economic and social

resources as well as environmental resources.
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