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versity and CE. Therefore, the research aims to investigate the companies' reporting
practices on both CE system implemented, and the corrective actions taken to repair
biodiversity. To achieve the research aim, we developed a new disclosure index that
includes both biodiversity and CE measures. Data is collected from 28 companies
operating in three different industries sectors (aerospace and defense, motor vehicle
and parts, and transportation) for 4 years (2012, 2014, 2016 and 2018). Our results
show, in general, the overall scoring of disclosures is low, with companies providing
minimal and vague information and many companies scored ZERO in all of our disclo-
sure items showing that companies have a lack of knowledge on the biodiversity and
CE concept. However, there is an increase in the level of disclosures on both biodi-
versity and CE between 2012, 2014, and 2016 and there is a small decrease for the
2018. Furthermore, the Motor industry is providing more disclosure on both biodi-
versity and CE, followed by Aerospace & Defense and Transportation industry was
the lowest in providing disclosure on both biodiversity and CE. Our study contributes
to both biodiversity and CE literature as well as providing some insights on the inter-

connection of both concepts which is crucial for the future sustainable development.
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1 | INTRODUCTION

for all life on earth and keeps the healthy balance in life of all species.

Nature is declining at the fastest rate in human history and the integ-

The implementation of the circular economy model (hereafter CE) is
considered as a solution to prevent further biodiversity loss® and

species extinctions (Hassan et al., 2021). Biodiversity is responsible

The loss of biodiversity is due to land conversion (majority forest loss and for agriculture
basis), plastics in oceans, uncontrolled pollution (air, land, water and soil pollution are
responsible for habitant loss of different animals as well as plants), unsustainable use of
resources, and over-exploitation of species (Adler et al., 2018; Hassan et al., 2020), this has

rity of ecosystems which support all health, well-being and business
sustainability is at serious risk (WWF, 2020). Biodiversity in the last
decades has drawn the interest and attention of many academics and

researchers, who are trying to create awareness to people about the

also caused the climate changes (Mantyka-Pringle et al., 2015) that accelerate natural reasons
(forest fire, insects that destroy plans).
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implications of further biodiversity loss on sustainable development
(Hassan et al., 2020; Roberts et al., 2022). Biodiversity loss and spe-
cies extinction are a part of wider global environmental challenges
facing humanity (Roberts et al., 2021; Sobkowiak et al., 2020) and
people and businesses are beginning to take action to protect it (Adler
et al., 2018; Hassan et al., 2020; Mantyka-Pringle et al., 2015).

CE is a proposed concept and principles are bringing new ideas,
design, and goals not only for the businesses and economy but also
for the environment (Ferasso et al., 2020; Gusc, 2019; Urbinati
et al., 2017). The most recent call to action is the United Nations Sus-
tainability Goals which aim to transform the planet by 2030. Particu-
larly, SDG 12 and SDG 15 aims to ensure sustainable consumption
and production and protect life on land, respectively (United
Nations, 2021). Thus, this article seeks to contribute to the extant lit-
erature by examining the link of biodiversity and CE reporting prac-
tices by global firms and the corrective actions taken to repair nature.
The main motivation is to answer the call of scholars who recommend
that the CE model can minimize the risk of further biodiversity loss
(Hassan et al., 2021) and assist in developing solutions for achieving
the SDGs (Roberts et al., 2022). CE is a developing research area and
there are limited studies that enable us to specifically understand how
companies are implementing the CE concept. Furthermore, there is a
limitation in the existing literature that examines and aligns both CE
and biodiversity.

Consequently, this study aims to contribute to the literature in
the following ways. First, we contribute to the dearth of scholarly
work that examines both the biodiversity crisis and CE concept which
can assist in firms achieving the SDGs. Second, we contribute to the
existing literature by developing an exclusive disclosure index based
on the previous studies and combine both biodiversity and CE. Third,
we provide company quotes on their efforts to protect nature which
can assist companies in the future in their efforts to achieving sustain-
able production and consumption. We examine 28 companies of the
Fortune Global 500 list over 4 years from the transportation, aviation
and motor vehicle industries.

We followed prior studies (Adler et al., 2018; Hassan et al., 2020)
and classify industry membership due to exposure of biodiversity risk
recommended by F&C Asset Report (2004). Considering that integrat-
ing both CE and biodiversity are new area of research, we selected
one industry from each classification of high, medium, and low risk
that provided some sort of disclosure on biodiversity. This is because
we expect that companies that provide some disclosure on biodiver-
sity are likely to provide disclosure on CE too. In this article, we argue
that corporate disclosure on biodiversity and CE is crucial to achieve
the SDGs. Therefore, we follow prior biodiversity studies (e.g., Hassan
et al., 2020; Roberts et al., 2021) and select one industry from a low-
risk sector (motor vehicle & parts), one from medium-risk (aerospace &
defense), and one from high-risk (transportation) for biodiversity and
CE disclosure and we believe this article is the is the first to examine
these specific industries in this context.

Therefore, the motivation for this article is to respond to this gap
and highlight the practice of the world leading organizations for others

to follow and provide a benchmark. It is important to understand that

by providing disclosure, companies are starting to care more about
the environment because they have realized that the connection
between businesses and biodiversity (Adler et al., 2018; Hassan
et al., 2020, 2021). To improve their negative impact on the environ-
ment, many companies have taken part in different types of pro-
grammes for a sustainable future and/or their become partners with
sustainable organizations (Addison et al., 2019). Businesses are playing
an important role for the support of biodiversity awareness by
influencing people with events and/or advertisements to protect the
biodiversity and take actions such as cleaning the oceans or the for-
ests from rubbish and do not harm the environment or endangered
species. The second motivation is to encourage firms to contributing
to achieving SDG 12 and 15 which can positively impact the remain-
ing of the SDGs. Hassan et al. (2020) suggested that a multidisciplin-
ary research approach from a range of experts such as accounting,
environmental, ecology and engineering is required to develop solu-
tions for sustainable development,

Therefore, we examine 28 companies of the Fortune Global
500 list over 4 years from the transportation, aviation and motor vehi-
cle industries representing high, medium and low risk as explained
above. We examine the biodiversity and CE disclosure over 4 years
and provide examples of disclosures to highlight current efforts in dis-
closure practices of firms.

The remainder of the article is structured as follows: In the next
section we present the literature review and theoretical framework.
Research method is presented in the third section, and then the
results are presented in the fourth section. Finally, the articles conclu-
sion is presented along with discussion and limitations in the sixth

section.

2 | LITERATURE REVIEW

21 | Biodiversity awareness

Biological diversity also known as biodiversity is a compound word:
the first part is the Bio which means life (including genetic resources,
organism, and humanity) and the second part is Diversity which means
variety (species and ecosystem) (United Nations, 2021). Biodiversity is
defined as “the variety of living species on the Earth, including plants,
animals, bacteria, and fungi” (WWF, 2020). Biodiversity is essential
for a healthy ecosystem which is related to support human health,
society, and sustainable planet for all (WWF, 2020). According to Size-
more (2015), there are four important ways that biodiversity provides
value to people, which are: “The intrinsic value of biodiversity is com-
posed of cultural, social, or ethical beliefs that ascribe inherent value
to life in its many forms and may revolve around an anthropocentric
viewpoint (e.g., intergenerational altruism) or a non-anthropocentric
perspective (e.g., a value independent of the valuers). The utilitarian
value of biodiversity represents the subsistence or commercial bene-
fits (e.g., agriculture, medicine) humans derive. Biodiversity also pos-
sesses a serendipic value, which ascribes a future but currently

unknown benefit. Lastly, biodiversity has a functional value for
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humans” (p. 146). Biodiversity on earth is very rich and according to
scientist there are about 8.7 million species, animals, and plants and
only 1.2 million have been identified so far (WWF, 2020). Moreover,
it is necessary because it is balancing the ecosystem. It also supports
the economy and the society by keeping the Earth healthy and by pro-
ducing a series of services and processes that will benefit humans
(Silva et al., 2019). Also, biodiversity is important for human existence
and for good standards of life because is providing and maintaining
(WWEF, 2020), a healthy ecosystem that provides oxygen that humans
breathe, different animals and plants - can create a variety of foods
(meat, milk, vegetables, etc.) and medical use - different types of
flowers and plants can be used as medicines, etc that humans are
dependent on (WWF, 2020). It has also been conveyed that “Without
biodiversity, there is no future for humanity” (WWF, 2020) and that
“For most of History, man had to fight nature to survive. In this cen-
tury he is beginning to realize that, in order to survive, he must pro-
tect it” (GR, 2021).

However, nowadays biodiversity is facing gravely danger. In
2020, biodiversity loss has been ranked as one of the top five global
risks (Addison et al., 2019). The loss of biodiversity is due to land con-
version (majority forest loss and for agriculture basis), plastics in
oceans, uncontrolled pollution (air, land, water and soil pollution are
responsible for habitant loss of different animals as well as plants),
unsustainable use of resources, and over-exploitation of species
(Adler et al., 2018; Hassan et al., 2022), this has also caused the cli-
mate changes (Mantyka-Pringle et al., 2015) that accelerate natural
reasons (forest fire, insects that destroy plans). Moreover, human
activities (hunting, habitat conversion, etc.) lead to the loss of species
and it has been measured that the current extinction of species is
higher than 1000 times of the nature rate (Adler et al., 2018;
Mantyka-Pringle et al., 2015).

It is worth mentioning that the majority of business has realized
how important the biodiversity is and how dependable their functions
are on critical services that ecosystem can provide (Adler et al., 2018).
For example, Hassan et al. (2020, p. 1419) argued that “Biodiversity is
critical to business survival as companies have a two-way relationship
with biodiversity, including both the impact of companies on biodiver-
sity, and the impact of biodiversity on companies.” Smith et al. (2019)
state that businesses are understanding their responsibilities of their
operations towards the environment, and they are starting to take
actions. For example, there are sustainable business models like Natu-
ral Capital Protocol (helping companies to be responsible environmen-
tal managers) and UN system of Environmental and Economic
Accounting (a public accounting sector of global standards for the
environment) to help and guide businesses to follow a logical process
that explores environmental goals and objectives, measures perfor-
mance, the need to take into account stakeholders and the role of
organizations in promoting changes at both companies and system
level (Addison et al., 2019). Also, there is a management structure, like
Plan Do Check Act (PDCA) procedure, which will help in process con-
trol and to the continuous business improvement and to reduce the
business impact on the environment (Addison et al., 2019). Companies

are playing an important role in supporting the global effort to prevent
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the biodiversity loss because the biggest part of the international
impact on biodiversity and the global ability. This will be achieved with
the help of the sustainable organizations like United Nation (UN) and
Global Reporting Initiative (GRI), which are helping businesses to
reduce their environmental impact with strategies like UN SDG and
Agenda 2030, and GRI Standards by managing their waste, managing
their material issues, improving the materials production design to
lengthen the usage, reduce disposal, etc (GRI, 2021; United Nations,
2021). Biodiversity literature is an emerging stream of literature with
notable contributions examining both quantitative (e.g., Adler
et al, 2018; Hassan et al., 2020; Rimmel & Jonall, 2013; Roberts
et al, 2021; Wagner, 2022) and qualitative methods (e.g., Atkins
et al, 2018; Maroun & Atkins, 2018; Schaltegger et al., 2022;
Sobkowiak, 2022; Weir, 2018) offering insights into how firms are
responding to the biodiversity crisis. However, as yet, researchers are
silent on examining both biodiversity and CE disclosures which is

imperative to meet the SDGs.

2.2 | Linear and circular economy

Since the 17th century of the industrial revolution (Taleb & Al
Farooque, 2020) until today, businesses are using the linear economy
(LE) system. LE is following the ‘take, make, and waste’ system where
businesses extract raw materials, transform them into products, sell
the products to the clients and at the end, when the product is no lon-
ger needed or it is no longer working, dispose them away (Urbinati
et al., 2017; Gusc, 2019; Scarpellini et al., 2020; Taleb & Al Farooque,
2020; Geissdoerfer et al., 2017). Having waste as the final status of
utilization (Gusc, 2019) has contributed to the production of toxic
waste, which is harmful for the environment and the society (EMF,
2020a). Moreover, some critical raw materials are starting to run out
and this is showing us that the LE is not sustainable (EMF, 2020a;
Taleb & Al Farooque, 2020).

Businesses also have understood that the current business' LE
‘take, make, and waste’ system does not work either for the environ-
ment or the businesses (Pinto e, 2020). The ‘take, make, and waste’
system extreme use of raw materials for production and the disposal
at the end of it (Geissdoerfer et al., 2017; Gusc, 2019; Scarpellini
et al., 2020; Taleb & Al Farooque, 2020; Urbinati et al., 2017) had
caused the disappearing of many natural resources, which has had as
a result the negative impact on biodiversity, like pollution in air, land
and oceans, endangered species, etc (Baars & Haigh, 2020;
Weetman, 2019). LE has a negative impact on the environment and
the United Nations implemented the Sustainable Development Goals
(SDGs) which are 17 goals to achieve a more sustainable future
(United Nations, 2021). The LE concept does not benefit either the
economy or biodiversity (Sillanpaa & Ncibi, 2019), and also, it does
not align with the SDGs or sustainable development.

It is clear that LE cannot achieve those goals, for example, accord-
ing to the Ellen Macarthur Foundation Report (EMF, 2020a), by 2050
there will be more plastics in oceans rather than fish and 22 million

tonnes of plastic microfibres from clothes waste will be end up in the
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ocean, this contests the objective of SDG 14 - to conserve and sus-
tainably use the oceans, seas and marine resources for sustainable
development (United Nations, 2021, non-paginated). Another exam-
ple is 90 billion tonnes of resources are extracted annually
(Weetman, 2019) and the majority end up in the landfilled this have
the opposite effects of SDG 12 (United Nations, 2021, non-pagi-
nated). The LE logic does not benefit the environment or the econ-
omy, with the loss of uncountable resources with high economic
possibilities are lost and cause irrecoverable damage to the land,
oceans, air and living organism (plants, animals, humans etc) (Pinto e
Costa, 2020). It has been also verified by economists, ecologists, pro-
fessionals and academics that LE has multiple negative impact on the
environment (Sillanpaa and Ncibi, 2019), and this approach is becom-
ing more and more unsustainable (Gusc, 2019) because it continues to
produce problems like resources scarcity and a high level of pollution
and waste, and this has as a result the global challenges, which are
biodiversity loss, pollution, and climate changes (EMF, 2021).

Academics and researchers have introduced a new businesses
system, with the hope that this system can prevent further decline of
natural resources. One of the main aims of CE is to achieve the long-
life in products and to reduce the use of the raw materials (Scarpellini
et al., 2020). Also, nowadays, businesses are quite well informed
about the CE benefits and are trying to implement it as soon as possi-
ble. However, there are different types of CE businesses models that
companies can use and find more suitable for them (Urbinati
et al., 2017). Moreover, GRI in 2020 has published new standards
based on CE that companies can follow in order to report their conse-
quences on the environmental and society. At the moment, the major-
ity of the researchers agree that CE is in the correct path as a
business's system because it is promise for both success and a health-
ier environment (Volker et al., 2020). However, some other authors
did not agree with that (Geissdoerfer et al., 2017).

The implementation of CE will help business and society to
improve their impact on the environment and to prevent and reduce
the biodiversity loss by implementing the CE concept. Also, few edu-
cational perspectives like product design practice, environmental,
ecology industrial, social science, and political have already implemen-
ted CE (Ferasso et al., 2020; Urbinati et al., 2017). CE is a closed loop
system (Ferasso et al., 2020) which is focused on the values of mate-
rials, resources, and products, to keep them in the market as long as
possible (Taleb & Al Farooque, 2020). CE also plans to make technical
loops waste-free (Corvellec et al., 2020), by supporting the revolution
of physical, biological and digital technology that will create new ways
for the operation and implementation of circular strategies by pro-
ducer and users, for example when design products are no longer
needed and returned to their makers, the technical materials of the
products will be reused and the biological parts will increase agricul-
tural value (EMF, 2020b). According to Atif et al. (2021), the principles
of CE entailing the 10R-strategy to explain ways for value creation.
These 10Rs are refuse, rethink, reduce, reuse, repair, refurbish, reman-
ufacture, repurpose, recycle and recover. However, the main three
main principles (reuse, reduce and recycle) that commonly used in

prior studies, to help achieve the product life extension, also known

as the 3Rs (Scarpellini et al., 2020; Taleb & Al farooque, 2020). We
are focusing on the 3Rs as CE is a new area and we would expect
companies to provide disclosure of 3Rs rather than 10Rs. Reduce or
reduction—which “is defined as series of manufacturing steps acting
on an end-of-life part or product in order to return it to like-new or
better performance, with warranty to match” (Urbinati et al., 2017),
reuse—which is “The most sustainable product is often one we already
own. Reusing a product preserve all of the added-value within that
product” (Urbinati et al., 2017), and recycling—which is “the most com-
mon Circular Economy process through which used materials are trea-
ted so as to make them suitable for reuse” (Urbinati et al., 2017,
pp. 488-489). Those principles have also been called by Ellen
Macarthur Foundation (EMF, 2020a) as “design out waste and pollu-
tion”, “keep products and materials in use” and “regenerate natural
systems.”

It is important to reinforce that the concept of CE is to decrease
the dependence on energy and raw materials and alleviate the envi-
ronmental impact of consumption and production (Scarpellini
et al.,, 2020). It is a close production system, that aims to close the
loop and eliminate the waste production, reduce all resources exploi-
tation and reduce the emission leakages (Gusc, 2019; Ferasso
et al., 2020; Geissdoerfer et al., 2017; Urbinati et al., 2017; Taleb & Al
Farooque, 2020), by turning goods that are no longer in use or are at
the end of their life into incomes for new ones (Ferasso et al., 2020;
Taleb & Al Farooque, 2020). To put it another way, CE is planning to
change the LE into a circle of CE (EMF, 2020b). This will enable the
achievement of the SDGs (Zwiers et al., 2020) and restore the relation
between society—business—nature (Corvellec et al., 2020).

It is worth mentioning that since the Covid-19 pandemic business
moved towards to CE even faster (Hassan et al., 2021), hoping for a
better future with less waste, less impact and more benefits for busi-
ness, society, and the environment. Hassan et al. (2021) supported this
notion and suggested the CE model should be implemented for sustain-
able development which has been amplified by the Covid pandemic.
For example, the abolition of fuel subsidies and introducing long-term
carbon (EMF, 2020a, 2020b) lifting or delaying bans on specific plastic
disposable packaging (EMF, 2020a) and an increase in regulations and
policies (EU Industrial Strategy, EU circular economy Action Plan, land-
fill taxes), etc. (EMF, 2020a, 2020b). CE brings new ideas and ways to
all businesses (big, medium or small) with the approach to move away
from the dependence on raw materials and emphasize on business per-
formance based on waste recovering, a renewable energy system, and
on the products reused (Gusc, 2019; Urbinati et al., 2017). Moreover, it
is promising that the circular relation between customers, markets and
natural resources have unique ability to combine societal and economic
development with sustainability (Corvellec et al., 2020; Volker
et al,, 2020). The performance of CE principles usually requires new
strategies, visions and basic redesign concepts of products to achieve
the solution of the life extension (Ferasso et al., 2020).

CE is playing an important part in academic literature over the last
decade, and the number of journals and articles are increasing
(Geissdoerfer et al., 2017). Nowadays, businesses are aware of the

opportunities that CE promised and the value possibilities for their

85U8D|7 SUOWIWIOD 3AIERID 3|l jdde au Aq peusenob ae sajolie O ‘88N 4O Sa|nJ 10} Areiq178UIUO /B UO (SUOTIPUOD-PUe-SWBYWI0D" A3 | 1M ARe.q U1 |UO//SARY) SUORIPUOD PUe Swie 1 8U} 88 *[9202/50/e2] Uo ArigITauluo A8|IM ‘Y VOg HOX VIS HL1VAH Ad 2012 S9/200T 0T/I0p/Wod" A im Areiq1jpuljuo//Sdiy woj papeojumoq ‘€ ‘€202 ‘996£SEST



ROBERTS ET AL.

T WILEY_|®¥

stakeholders and themselves (Geissdoerfer et al., 2017), but also they
are aware of the environmental problems, along the lines of, air—
land—water pollution, climate changes, biodiversity loss, materials
recycling, waste, resources consumptions and gas emission (Scarpellini
et al., 2020), and stakeholders are paying attention on the indicators
performance and they are expecting from organizations to be clear
and reveal non-financial information (Gusc, 2019). So, CE is making
the companies to rethink about: models (create more stable revenues),
tech (disruptive technologies), resources (reduce costs and waste), dif-
ferent design ways to create innovative solutions, and lastly collabo-
rate (accessibility in new markets).

There are different ways on how companies want to establish the
Circular Economy's Business Model (CEBM) and it is represented by
different types (Urbinati et al., 2017), for example, product as a ser-
vice, long life on products, digital platforming sharing, recycling and
recovery, and creation of circular supply chain (EMF, 2021), which is
based on the willingness of the company (Urbinati et al., 2017). Also,
companies should include the CE principles into their business models
by reformulating the policies, procedures and working practice that
suit the implementation of the CE (EMF, 2021).

As this is the first study to link biodiversity to CE, we are focusing
on positive impact of CE to create value for companies. For example,
the BMW Group has installed recovery systems for end-of-life vehi-
cles in 30 countries so far, offering vehicle owners environmentally
friendly recycling and disposal at dedicated recovery centres. They
also engaged in recycling management throughout material life cycles
(BMW, Corporate Social Responsibility Report, 2012, p. 59).

2.3 | Theoretical framework

The main aim is to present a more evidence-based study and we
therefore provide a brief overview of theory that has been employed
in previous literature. Most existing biodiversity studies employ legiti-
macy, greenwashing, impression management, and institutional theory
to explain their findings (e.g., Boiral, 2016; Hassan et al., 2020; Rob-
erts et al., 2021). The most suitable theories, stakeholder and institu-
tional, have been used in a number of biodiversity studies to explain
findings (e.g., Gaia & Jones, 2017; Gaia & Jones, 2019; Roberts
et al., 2021; Weir, 2019) and are also suitable to explain findings in
the CE context are briefly explained.

Stakeholder theory assumes that “values are necessarily of doing
business” (Freeman et al., 2004, p.364). Stakeholders are individuals or
groups who can be influenced by the operations of a business (Sarkis
et al,, 2010). The theory suggest that business does not create values
only for the shareholders but should emphasize on creating value for all
the stakeholders including, employee, shareholders, customers, and
suppliers (Gusc, 2019; Sarkis et al., 2010). In other words, other stake-
holders' satisfaction contributes to the shareholders' wealth and satis-
faction (Jamali, 2008). In this vein, Gusc, (2019) argued that the
relationship with stakeholders is critical to the performance of the com-
pany. On the other hand, stakeholders also add more pressure on busi-

ness to increase the positive impact and reduce the negative one. Also,
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the prior studies of Scarpellini et al. (2020) suggested that stakeholders,
non-governmental organization (NGOs), media and government tend to
apply pressure on the business for sustainable initiatives including the
CE. Gusc (2019), argued that, for CE to effectively meet its accountabil-
ity, the business must inform its stakeholders about how entrepreneur-
ial practice can fit into the CE. To meet the SDGs, stakeholders will
place more pressure on firms to be accountable for their impacts on
nature and report their efforts in aligning to the goals. Thus, stake-
holder theory argues that firms may seek to satisfy stakeholder expec-
tations and engage in providing disclosure.

Institutional theory has recently been used extensively in describing
sustainable activities in both individual and corporate levels (Ranta
et al., 2018). The theory declares that organizational procedures are institu-
tionalized through a number of adaptive procedures that are less affected
by the individuals' members (Dubey et al., 2018). A number of studies
based on sustainability and recycle production (Ranta et al., 2018), refers
to institutional theory as proper theory for the evaluation of emerging
social event around the application of the CE (Schulz et al., 2019). Accord-
ing to Jain et al. (2020), institutional theorists agreed that companies com-
ply with the institutional pressures to transfer from the LE system to the
CE system in order to obtain sociable legitimacy. According to Liu et al.
(2018), institutional theory has been utilized in construction of theoretical
models that investigate extraneous institutional guides for the applications
of CE amid manufactures. Also, Ranta et al. (2018) and Schulz et al. (2019),
have mentioned that institutional theory allows ways in which both guide
and the effects of changing implementations and procedures related in the
adoption of CE. Furthermore, firms may feel the need to conform to insti-
tutional pressures as explained by institutional theory as mimetic, norma-

tive and coercive to meet the expectations of stakeholders.

3 | RESEARCH METHOD

The sample for this study has drawn from the top 200 companies
from the Fortune Global 500 list. The choice is purposeful as they are
the world's leading organizations by revenue (Adler et al., 2018), vary
in sector (Addison et al., 2019), and are geographically diverse (Hassan
et al., 2020). We believe that there is a high possibility for the top
companies to reveal more information about CE and biodiversity
(Roberts et al., 2021). The sample includes 28 companies from three
industries sectors the aerospace and defense, motor vehicle and parts,
and transportation. We follow the previous studies (e.g., Adler
et al., 2018; Hassan et al., 2020, 2022; Roberts et al., 2021) and select
one industry from each biodiversity risk category recommended by
F&C Asset Report (2004), low risk, medium risk, and high risk.? As

2High-risk sectors (red zone) are Construction and building materials, electricity, food and
drug retailers, food producers and processors, forestry and paper, leisure and hotels, mining,
oil and gas, transportation, and utilities. Medium-risk sectors (amber zone) are aerospace and
defense; beverages, chemicals, financial services, general retailers, household goods and
textiles, personal care and household products, pharmaceuticals and biotech, support
services, tobacco. Low-risk sectors (green zone) are automobiles and parts, diversified
industrials, electronic and electrical equipment, engineering & machinery, health, information
technology hardware, media and entertainment, software and computer services, steel and
other metals, telecom services.

85U8017 SUOWILLOD 8A 181D 3|cedl[dde 8Ly Aq peusenob afe sjoie YO ‘8sN JO Sa|nJ oy Akeid178U1UO /8|1 UO (SUORIPLOD-PUR-SLUIBIALID A |IM ALRIq U1 UO//:SdNL) SUORIPUOD PUe Swie | 8U18es *[9202/50/2] Uo ARiqiTauliuo AW ‘A YOa HOHVaS3Y HL1VaH Ad Z0vZ 159/200T 0T/I0p/u00" A8 W Ake.q 1 jpul [Uo//:SAny Woly pepeojumod ‘€ ‘€202 ‘996ESEST



ROBERTS ET AL.

1058 Corporate Social Responsibility and
—l—Wl L EY— Environmental Management

TABLE 1 Biodiversity and CE disclosure

Biodiversity and CE disclosure index

B1 Company reports on corporate expressions of moral, ethical,
and/or emotional motivations for preserving species and
preventing extinction with a consideration of ecosystem
level effects, including normative reflective self-accounts of
the company's impact on threatened and endangered
species.

B2 Company report on its involvement in afforestation activities
(such as seedling transplantation, forest plantation,
sustainable forestry practices, or other reforestation
activities).

B3 Company report on “biodiversity assessment” of its activities
in and around the manufacturing plants, mines, transport
infrastructure, and/or other locations.

B4 Company report on biodiversity partners (both local and
international organizations) helping company in biodiversity
conservation

B5 Company report on biodiversity projects undertaken to
enhance the biodiversity in and around the manufacturing
plants, mines, transport infrastructure and/or other
locations

B6 Company report on its involvement in land management/land
rehabilitation activities

B7 Company reports steps taken for creating biodiversity
awareness among its employees or in the community

B8 Company reports on environment policy strategy (or
statement) values (or concerns) biodiversity.

B9 Company reports biodiversity action plans or biodiversity
goals/targets for coming years.

B10  Record a list of plant and animal species, identified as
endangered by the IUCN Red List, whose habitats are
affected by the company's activities

B11  Report where, geographically, the company's activities pose a
threat to endangered plant and animal species, as identified
by the IUCN Red List

B12  Report and assess habitat status area protected, restored,
affected, and conserved.

B13  Report on potential risks/impacts on these specific species
arising from the company's operations.

B14  Company reports ecosystems affected/conserved/protected/
restored.

CE1  Waste generation and significant waste-related impacts

CE2 Management of significant waste-related impacts
(RECYCLING)

CE3  Waste generated

CE4  Waste diverted from disposal
CE5  Waste directed to disposal

CE6  Use of Sustainable Raw Materials

mentioned in the introduction, we followed Hassan et al., 2020 and
further classify the industry membership by the traffic light (red, amber
and green). For the purpose of the analysis, we grouped the amber and
red together and we called them “high-risk zone” and there are 20 com-
panies are classified under this category. The other group is “low-risk

zone” and there are 92 companies are classified under this category

covers the sectors that classified as green. There are 112 firm year obser-
vations in total. Considering that integrating both CE and biodiversity are
new area of research, we selected one industry from each classification
that provided some sort of disclosure on biodiversity. This is because we
expect that companies that provide some disclosure on biodiversity are
likely to provide disclosure on CE too. Therefore, we selected the follow-
ing sectors low-risk sector (motor vehicle & parts), one from medium-risk
(aerospace and defense) and one from high-risk (transportation). Our
sample is from 7 different countries, 8 companies from USA, 8 companies
from China, 5 companies from Germany, 3 companies from Japan, 2 com-
panies from France, 1 from South Korean and 1 from the Netherlands.
We investigated 4 years, namely, 2012, 2014, 2016 and 2018. The
researchers downloaded all annual and sustainability reports for the
4 years and data collected between November 2020 and January 2021.

We devise a disclosure index which combines both biodiversity
and CE items which is presented in Table 1. For the biodiversity index
items we follow Hassan et al. (2020) as a starting point that developed
a comprehensive biodiversity index that includes a wide range of biodi-
versity indicators. We justify this choice of framework as it offers the
most comprehensive disclosure framework to capture all relevant biodi-
versity disclosure. We thoroughly investigated the content of the biodi-
versity disclosure index offered by Hassan et al. (2020) and we selected
the most disclosed biodiversity items, and we also selected the relevant
items to our selected industries and companies. For the CE index, we
are following a huge stream of studies (Clarkson et al., 2008;
Hassan, 2015; Hassan & Guo, 2017) that used GRI guidelines as their
disclosure index. Therefore, we measured the CE by 5 items. Waste
generation and significant waste-related impacts (CE1), management of
significant waste-related impacts (CE2), Waste generated (CE3), waste
diverted from disposals (CE4), waste directed to disposal (CE5) and use
of sustainable raw materials (CE6). The index is split into three parts.
The first part has 14 items, and it is based on the biodiversity about
what companies are doing in order to prevent biodiversity loss. The
second part has 6 items, and it is based on the CE GRI standards.

To ensure that all information based on biodiversity and CE were
collected, keywords were used for the research. Those words are
“Biodiversity,” “Habitant,” “Species,” “Ethical,” “Moral,” “Forest,”
“Reforestation,” “Assessment,” “Plants,” “Transport,” “Partners,”

2

“Projects,” “Manufacturing,” “Management,” “Land,” “Rehabilitation,”
“Awareness,” “Employees,” “Policy”, “Strategy,” “Values,” “State-
ments,” “Targets,” “Goals,” “IUCN,” “Geographically,” “Protect,”
“Restore,” “Affected,” “Risk,” “Impact,” “Ecosystem,” “Circular Econ-
omy,” “Recycling,” “Recovery,” “End of life,” “Hazardous,” “Waste

»

generated,” “Waste,” “Disposal,” “Landfill,” “Packaging,” “Circular

9

measures,” “Reuse,” “Metal,” “Plastic,” “Value chain,” “Incineration,”
“Upstream,” “Downstream,” “Waste-related,” “Diverted,” “Directed,”
“Sustainable,” “Raw Material,” “Waste generation,” “Management of
significant waste-related impacts,” “Waste diverted from disposals,”
“Waste directed to disposal,” “Use of Sustainable Raw Materials,”
“United Nation,” “Sustainability Development Goals (SDG),” “Busi-
ness for Nature (BFN),” “Circulytics” and “Upcycling.” All these key-
words helped to gather all the appropriate and relevant information

for the biodiversity and the CE.
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The disclosure index scored was according to the previous studies
(Adler et al., 2018; Hassan et al., 2020; Hassan et al., 2022). Both the
biodiversity & CE disclosure index were scored from O to 3. The biodi-
versity disclosure was scored as follows: A score of “0” was awarded
for no disclosure at all. A score of “1” was awarded when the disclo-
sure relating to a particular item was minimal, vague, and/or
completely general. A score of “2” was awarded when disclosures
contained objective, verifiable and current data. A score of “3” was
awarded when disclosure included all the ingredients of code “2,” as
well as providing specific information identifying the site/operating
facility, affected species, and/or number of affected flora/fauna; a
description of specific measures taken and/or amount of money
spent; a discussion of trend information; and/or a linking of the data
presented to a company strategy, aim performance measure, target,
incident, or accident (Adler et al., 2018; Hassan et al., 2020).

We interpret the remainder of our analysis by thematic analysis.
This is a method of analyzing qualitative data that involves identifying,
analyzing and reporting patters or themes within data (Braun &
Clarke, 2006). It is a method for describing data, but it also entails
interpretation in the selection of codes and the creation of themes.
Thematic analysis is a very powerful and flexible tool of analysis that
can be used within range of paradigmatic or epistemological orienta-
tions (Kiger & Varpio, 2020) and can be used when attempting to
comprehend a set of experiences, thoughts, or behaviors across a data
set (Braun & Clarke, 2006). In our article, we interpreted and classified
companies' disclosure quotes on both biodiversity and CE into differ-
ent themes to allow us to provide a full picture of what good disclo-
sure practice looks like. We followed Hassan et al., 2021 and Braun

and Clarke (2006) six steps of conducting thematic analysis:

1. Familiarizing yourself with your data: “Transcribing data (if neces-
sary), reading and re-reading the data, noting down initial ideas”.
We have investigated what companies are reporting on both biodi-
versity and CE. We had to read and reread what they mentioned
in their reports and select the most relevant sections and put them
in a separate file as quotes from these companies.

2. Generating initial codes: “Coding interesting features of the data in
a systematic fashion across the entire data set, collating data rele-
vant to each code”. We did not do any coding for our data.

3. Searching for themes: “Collating codes into potential themes, gath-
ering all data relevant to each potential theme”. After including all
quotes into separate file, we tried to assign these quotes under
our both biodiversity and CE themes.

4. Reviewing themes: “Checking if the themes work in relation to the
coded extracts (Level 1) and the entire data set (Level 2), generating
a thematic ‘map’ of the analysis”. We have spent a considerable
amount of time in this stage as there were some quotes can be rele-
vant to more than one theme and the authors had to discuss each
guote to make sure it is assigned to the most relevant theme.

5. Defining and naming themes: “Ongoing analysis to refine the spe-
cifics of each theme, and the overall story the analysis tells, gener-
ating clear definitions and names for each theme”. This is not

relevant as we have identified the themes previously.

Corporate Social Responsibility and e
Environmental Management ‘:}fp«

TABLE 2 Total disclosure over the years

2012 2014 2016 2018 Changes %
Total biodiversity
min 0 0 0 0
max 29 29 30 23 -21%
average 5.93 7.25 7.43 5.36 —-10%
ST DEV 9.22 9.69 10.65 7.24
Total CE
min 0 0 0 0
max 6 11 9 9 50%
average 0.96 1.54 1.89 2.14 122%
ST DEV 1.69 241 2.13 2.37

6. Producing the report: “The final opportunity for analysis. Selection
of vivid, compelling extract examples, final analysis of selected
extracts, relating back of the analysis to the research question and
literature, producing a scholarly report of the analysis”. This is
where we have written our results and discussion.

The researchers conduct a content analysis of the index items.
Similar to Atkins et al. (2018), we use an interpretivist text analysis.
We review and consider statements which disclose efforts to protect
and conserve biodiversity with emotive and genuine concern. A score

is assigned for the qualitative information relevant to each disclosure.

4 | RESULTS

4.1 | Result of the Total sample
The sample was examined for the years 2012, 2014, 2016 and 2018
for the biodiversity and CE disclosures (see Table 2). The overall
results of the biodiversity disclosure showed an increase for the years
2012, 2014, and 2016, however, there was a decrease in the year
2018. The average for the biodiversity increased in a scoring 5.93,
7.25, 7.43, for the years 2012, 2014, 2016 respectively but was
decreased to 5.36 in 2018, showing a total decrease of 10%. The max-
imum from the total sample of biodiversity disclosure decreased by
21% throughout the years, there was a small increase between the
years 2014 and 2016 from 29 to 30, however, between the 2016 and
2018 there was a decrease from 30 to 23. Now, for the CE disclosure
there is a slight increase between the years and that it is shows that
companies are taking the CE content more seriously. The average for
the CE disclosures increased in a scoring 0.96, 1.54, 1.89, and 2.14 in
2012, 2014, 2016, and 2018, respectively. The maximum disclosure
of CE had an overall increase of 50% in 2012 and in 2014 there is a
noticeable increase from 6 to 11, but there is a small decrease
between the years 2014 and 2016 from 11 to 9 and was remained at
9 for the year 2018.

Although, the overall scoring of the study is extraordinarily low

for both biodiversity and CE disclosures, when you keep in mind that
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the highest score that a company could score is 60 (20 items for both
biodiversity and CE @ 3). The GRI standards for the CE were pub-
lished in 2020, so maybe that can explain the low level of the CE dis-
closures. However, the biodiversity disclosures had been decreased
quite a lot in 2018. The average scores of the biodiversity disclosures
are consistent with findings from Adler et al. (2018) and Hassan et al.
(2020) and confirm that there is a huge call for awareness and
accountability in biodiversity and CE disclosures. In the next

section we present the results for biodiversity and CE disclosures.

4.2 | Biodiversity disclosures

Most companies scored zero across all disclosures (see Table 3).
This is consistent with the findings of numerous biodiversity stud-
ies (e.g., Adler et al., 2018; Hassan et al., 2020, 2022; Roberts
et al, 2021). Index item B1 “Company reports on corporate expres-
sions of moral, ethical, and/or emotional motivations for preserving
species and preventing extinction with a consideration of ecosys-
tem level effects, including normative reflective self-accounts of
the company's impact on threatened and endangered species” and
B9 “Company reports biodiversity action plans or biodiversity
goals/targets for coming years” have the highest overall of zeros
with 86 and 94 respectively. Also, companies like FedEx, Beijing
Automotive Group, Deutsche Post, China Post Group, FedEx,
China South Industries Group, China North Industries, China FAW
Group, and SAIC Motor had the score “0” to all the disclosures for
all years.

This demonstrates the need for reasonable frameworks and stric-
ter rules, which will give the opportunity for companies to better
understand biodiversity and to manage their impact.

B2 “Company report on its involvement in afforestation activi-
ties (such as seedling transplantation, forest plantation, sustainable
forestry practices, or other reforestation activities)” examine the
activities of a company. B2 is one of the disclosures with the highest
scoring for “1”, “2”, and “3” by having an overall of 12, 20 and
20, respectively, but also, with the lowest scoring in zero. Alder et al.
(2018) and Hassan et al. (2020), has mentioned that this item was
one of the highest disclosures in their studies as well. In 2012, Ford
was one of the companies with the highest score for B2 and it points

out the following:

Ford has created wildlife habitats at many of our facili-
ties. We are committed to maintaining our existing
wildlife habitat sites and to creating as many new sites
as possible in the future. Wildlife habitats on Ford
facilities range in size from five acres to more than
100 acres and include ecosystems as diverse as wet-
lands, woodlands, prairies, meadows, and forests (Ford
Sustainability Report, 2012/2013, non- paginated).

Also, UPS had scored “3” in the disclosure B2 by mentioning the

following:

Environmental Management %«

UPS launched the Global Forestry Initiative in 2011 to
plant, protect, and preserve trees that help absorb carbon,
prevent erosion, and provide habitats for wildlife in urban
and rural areas around the world. In 2018, we planted 2.7
million trees through employee volunteer projects and
grants to our environmental non-profit partners. We are
more than 80 percent toward our goal to plant 15 million
trees by 2020 (UPS CRS Report, 2018, p. 10).

Two of the companies that scored “2” for the B2 are Peugeot
and Honda, which stated the following respectively:

2 million trees, including more than 50 native species,
were reintroduced in a plantation of nearly 2,000 hect-
ares. At the heart of the project, an area of 1,800 hect-
ares of virgin forest with high biodiversity value has
been devoted to scientific research since 2009
(Peugeot CSR Report, 2018, p.232).

Production sites protect and manage the forest water-
shed that they benefit from and strive to keep them
optimized for each region (Honda Sustainability
Report, 2018, p. 47).

Boeing and Airbus scored “1” for the B2 disclosure and they had
mentioned the following on their report respectively:

After expanding into South Carolina, Boeing worked
with several state, federal and local agencies, including
the Lowcountry Land Trust, to preserve about 4,000
additional acres (1,619 hectares) of habitat, containing
2,000 acres (809 hectares) of wetlands and native plants
at risk (Boeing Environmental Report, 2018, p.13).
BIOMASS will provide global scale maps of biomass,
changes due to forest loss (from logging/burning) and
forest regrowth, improving the understanding of the
contribution of forests to the global carbon budget
(Airbus Annual Report, 2018, p. 57).

This shows that both Boeing and Airbus are starting to under-
stand their responsibilities towards to the environment and biodiver-
sity by start to protect it and restoring it, this is consistent with Smith
etal. (2019).

B4 “Company report on biodiversity partners (both local and
international organisations) helping company in biodiversity conserva-
tion” examine the biodiversity partners of a company, also had one of
the highest scorings especially for “1” and “3”, with an overall of
82 and 20 respectively. This is in 2018, Toyota had score “3” in B4
and reported the following:

In July 2016, Toyota entered into a five-year partner-
ship with WWF (World Wide Fund for Nature) aiming
at accelerating the globe's transition to sustainability.

Toyota is the first car company and the first Japanese
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company to sign a Global Corporate Partnership agree-
ment with WWF (Toyota Environmental Report,
2018, p.47).

Toyota began a five-year partnership with Interna-
tional Union for Conservation of Nature (IUCN) 1 in
May 2016 to raise awareness of the biodiversity crisis
(Toyota Environmental Report, 2018, p.48).

General Motors also scored “3” in the B4 disclosure by mention-

ing the following:

Our engagement with Ceres demonstrates the effec-
tiveness of our strategy to work with the most impact-
ful organizations and pursue more meaningful
partnerships around sustainability issues that are criti-
cal to our business. In addition to Ceres, we work
closely with organizations such as the World Wildlife
Fund (WWF) and the World Resources Institute (WRI)
that provide guidance on a range of issues, such as
renewable energy, climate change, water risk manage-
ment, environmental education and sustainable trans-
portation (GM Sustainability Report, 2018, p.33).

Boeing was one of the companies that scored “2” for the disclo-
sure B4, by stating:

Boeing has been an invaluable partner in the Lowcoun-
try. Not only do they share our passion for the protec-
tion of special places and overall quality of life, they
are committed to developing innovative solutions and
growing partnerships that promote economic develop-
ment and the protection of special places. We truly
want the same things—and community collaborations
help us find solutions to our most pressing issues
(Boeing Environmental Report, 2018, p.13).

Lockheed Martin had scored “1” for B4 and reported the

following:

We also partner with the U.S. Department of Energy's
Better Plants Program and the Environmental Protec-
tion Agency's ENERGY STAR Program and Green
Power Partnership to support our practice of industrial
energy management. We benefit from resources,
expertise, and valuable peernetworking opportunities
offered through these partnerships, which help us
achieve our energy and carbon reduction goals
(Lockheed Martin Sustainability Report, 2018, p. 37).

The B10 “Report where, geographically, the company's activities
pose a threat to endangered plant and animal species, as identified by
the IUCN Red List” and B13 “Report on potential risks/impacts on

these specific species arising from the company's operations” have
the highest scoring of zeros with 102 and 108, respectively.

Although B12 “Report and assess habitat status area protected,
restored, affected, and conserved” has the highest scoring in “1”, “2”
and “3”, and the lowest scoring in zero. Boeing has a score of “3” in
2016 and reported the following:

Young trees, shrubs and other vegetation are part of
Boeing's project to restore habitat near its former Plant
2 site along a stretch of the Lower Duwamish Water-
way near Seattle (Boeing, Environmental Report,
2016, p.46).

This shows that Boeing is concerned about the biodiversity loss,
and it is offering assurance that measures are taken to ensure the pro-
tection of natural and restoration in the area. This is consistent with
Addison et al. (2019).

Peugeot had a score of “2” for the B12, stating the following:

These studies assess the sensitivity of natural environ-
ments located in the immediate vicinity of the sites,
and particularly the proximity of special protection
areas of fauna and flora (Peugeot CSR Report,
2018, p.232).

This demonstrates that Peugeot cares about the biodiversity and
is trying to protect it by finding ways to not harming the environment.

General Motors had scored “1” in 2016 for the disclosure B12
and had reported the following:

We work to restore, protect and promote biodiversity,
focusing on areas providing tangible business value,
such as green infrastructure and landscaping (reduced
maintenance, native plantings, stormwater manage-
ment, tree canopies); wetlands (stormwater manage-
ment); supply chain (education, responsible sourcing);
pollinators and safe migration (food security, employee
engagement); and forestation (heat island effect, car-
bon reduction), to name a few. Currently, 63 of 87 sites
are Wildlife Habitat Council (WHC) certified, 49 of
which are manufacturing sites and 14 nonmanufactur-
ing sites (GM Sustainability Report, 2018, p.150).

This illustrates that General Motors had been focusing a lot on
the protection and the restoration of the biodiversity. This is related
to Smith et al. (2019) study.

4.3 | CE disclosures
CE is a new system, and our examination of disclosure is low. However,
to prevent future loss of biodiversity, it is important for companies to

implement the CE in their strategy. Nowadays, biodiversity loss is one of
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TABLE 4 Circular economy disclosure

Total score

2018 T 2012 2014 2016 2018 T 2012 2014 2016 2018 T 2012 2014 2016 2018 T
21

2016
26
13
22

2014
27

2012
26
22
23
22
25

112
112
112
112
112
112

12
37

100
62
92
72
97
93

C1

13

13

10

10

11
23

16
24
18
24
24

C2

18
31

C3

10

16
24
20

16
24
23

c4

13
18

C5

26

Ccé
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the top five global risks (Addison et al, 2019) due to the species extinc-
tion, climate changes, human activities and destruction of forests etc
(Adler et al., 2018; Hassan et al., 2020; Mantyka-Pringle et al., 2015).

CE Disclosures have been published by GRI in 2020, that is, why
the scoring is very poor, which is noticeable in Table 4, there is not a
scoring for “3”. Also, there is not any literature available for the CE
scoring of GRI standards yet.

The disclosure C2 “Management of significant waste-related
impacts” and C4 “Waste diverted from disposal” have the highest
scoring in “1” and “2”. For example, Peugeot was one of the compa-
nies that scored “2” to both C2 and C4, reporting the following:

For C4:

Based on the extended producer responsibility princi-
ple, the Group's brands in France have implemented
procedures for collecting and processing tyres held by
authorised dismantlers. In 2018, at least 50% of the
5,340 tonnes of tyres from ELVs were treated as
“materials recovery” (for reuse, drainage solutions,
granulation, etc.) (Peugeot, CSR Report, 2018, p.108).

And for C4:

In 2018, 1,336 tonnes of waste produced in one coun-
try were transferred to another one for treatment.
These operations only occur in Europe and concerned
the following waste (Peugeot, CSR Report,
2018, p.227).

Also, BMW had scored “2” for the disclosure C2 and reported the
following:

We do not consider end-of-life vehicles as waste to be
disposed of, but rather as a secondary source of raw
materials. Established recovery systems for end-of-life
vehicles, components and materials ensure that they
are reintegrated into the raw materials cycle (BMW,
Sustainable Value Report, 2012, p.60).

BMW did not dispose any product when they were not usable
anymore and they reuse raw materials, which is consistent with the
Scarpellini et al.'s (2020) findings, that CE can decrease the depen-
dence on raw materials.

The disclosure with the lowest scoring are C1 “Waste generation
and significant waste-related impacts” had scored only for “1”, and
the C5 ““Waste directed to disposal” had scored “1” and a very small
scoring of “2”. One of the companies that had scored “2” for C5 is
Renault, reporting the following:

Disposal consists of burning the waste (without energy
recovery) or burying it in landfill. Renault is seeking to
minimize the use of this waste management method.

Based on a like-for-like scope of operations, Renault
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has reduced the quantities of manufacturing waste
sent to landfill (except demolition waste and foundries)
by 66% since 2007. At the end of 2016, Curitiba elimi-
nated its last use of landfill channels and became the
first mixed plant (producing vehicles and powertrains)
in Groupe Renault to reach zero landfill (Renault,
Financial Report 2018, p. 169).

For the disclosure C1 Aviation Industry Corp. of China had scored
“1” and reported the following:

The packaging materials such as plastics, metals,
papers, woods and composite materials are mainly
recycled to save the use of packaging materials
(AviChina, Annual Report, 2018, p.84).

Moreover, Ford had a score of “1” for C1, and reported the
following:

Raw material extraction may result in environmental
impacts, such as water scarcity, air and water pollution,
and waste generation that must be minimized and miti-

gated (Ford, Sustainability Report, 2012, non-paginated).

The disclosure C3 “Waste generated” had a small amount of scor-
ing in “1” and “2”. UPS had scored “1” by reporting the following:

In 2012, UPS operating facilities in the United States
generated 1,475 tons of hazardous waste. To ensure
hazardous wastes are properly disposed of, we manage
these wastes through approved national vendors that
have a documented track record of compliance with
recognized industry disposal practices (UPS, CSR
Report, 2012, p.94).

Also, FedEx had scored “1” as well for C3 by mentioning the

following:

In FY12, the total waste generated that we were able to
track at FedEx facilities amounted to 74,624 U.S. tons.
The majority of that waste is considered non-hazardous
and municipal solid waste, while the remaining waste
streams include: regulated non-hazardous waste, such as
oil filters, in certain U.S. states; hazardous waste, which is
dangerous or potentially harmful to human health or the
environment; “universal waste,” which includes batteries,
mercury containing equipment and fluorescent light
bulbs; and e-waste, such as obsolete handheld scanners,
computers and peripheral devices (FedEx Global Citizen-
ship Goals & Progress Update, 2012, p. 12).

Furthermore, for C5 which is the use of sustainable raw materials,

there are 93 companies that had the score zero, 18 companies had

scored “1”, and only one company scored “2”. However, with a closer
look at the Table 4, it is noticeable that there is an increase in the sus-
tainable raw materials per year. Also, this is related to the other CE
disclosures, this is showing that companies started to adopt CE more
throughout the years. Renault had scored “1” and reported the fol-

lowing for the use of raw material:

Certain raw materials used in the automotive industry
are considered strategic since any restriction in the
supply chain could impact production and other condi-
tions (Renault, Financial Report 2018, p.110).

44 | Detailed comparison between biodiversity
and CE per company

Table 5 illustrates the total number of biodiversity disclosures that
each company have for the years. Airbus Group has scored zero for
2012, 2014 and 2016. However, there is an increase of “6” in 2018.
BMW had an increase from 2012 to 2014 going from 8 to 11 respec-
tively, nevertheless, there was a dramatic decrease and scored zero
for the years 2016 and 2018. Boeing was having a steady increase
during the years, especially for 2012, 2014 and 2016, receiving scores
of 4, 23 and 25 respectively. However, a small decrease of 17 was
reported in 2018. A Similar decrease happens in Daimler, there was
an increase in 2012, 2014 and 2016 with scores of 7, 15 and
22, whereas there was a decrease in 2018 with a score of 16. Dong-
feng Motor Group had a decrease from 20 to 19 from 2012 to 2014
but had an increase in 2016, bring it back to 20. However, the year
2018 received a score of zero. Ford Motors during the years of 2012
and 2014 showed a decrease from 25 to 15, respectively, and had
decrease to zero in 2016. Conversely, in 2018 there was an increase,
receiving a score of 14. General Motors was decreased in 2012 to
2014 from 13 to O respectively but there was an increase between
the years 2014 to 2016 from O to 15, although the disclosures were
decreased again from 15 to 11 in 2016 to 2018. Honda Motors had a
general decrease during the years. Hyundai Motors had a stable score
of 2 for the years 2012, 2014 and 2016. However, in 2018 had a
decrease to zero. Lockheed Martin for the two first years (2012 and
2014), had a score of zero, they then had an increase up to 2 in 2016
but did not keep increasing for long and declined to 1 in 2018. Nissan
Motors for 2012 scored 3, which increased to 6 in 2014/ Nonethe-
less, in 2016 there was a decrease to 2, which decreased further to
1in 2018. Peugeot had scored zero in 2012 but in 2014 there was an
increase to 23, the increase continues in 2016 with a score of 27.
Nevertheless, in 2018 there was a decrease, bringing the score back
down to 23. Renault scored zero for the years 2012, 2014 and 2016,
until an increase to 9 in 2018. Robert Bosch had a stable score of
1 for the years 2012, 2014 and 2016. However, it was decreased to
zero in 2018. Toyota remained stable and equal, increasing for the
years 2012, 2014 and 2016 with scores of 24, 27, and 30 respectively,
although there was a decrease in 2018, bringing their score to 18.

United Technologies had a score of zero in 2012 and there was an
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TABLE 5 Total disclosure for biodiversity and CE per company

Total biodiversity disclosure

Environmental Management

Total circular economy disclosure

Year 2012 2014 2016
Companies

Airbus Group 0 0
Aviation Industry Corp. of China 0 0
Beijing Automotive Group 0 0
BMW 8 11 0
Boeing 4 23 25
China FAW Group 0 0
China North Industries 0

China Post Group 0

China South Industries Group 0

Daimler 7 15 22
Deutsche Post 0 0 0
Dongfeng Motor Group 20 19 20
FedEx 0 0

Ford Motors 25 15

General Motors i3 0 15
Honda Motor 22 18 20
Hyundai Motor 2 2
Lockheed Martin 0 0 2
Nissan Motor 3 2
Peugeot 0 23 27
Renault 0 0 0
Robert Bosch 1 1

SAIC Motor 0 0 0
Toyota 24 27 30
United Technologies 0

UPS 6 4 4
US Postal Service 2

Volkswagen 29 29 27
Total 166 203 208

increase in 2014 and 2016, with scores of 8 and 9 respectively but a
decrease in 2018 brought their score back to zero. UPS scored 6 in
2012. However, there was a decrease to 4 in 2014, which remained
stable over the next few years. U.S. Postal Service were stable for the
first 3 years scoring 2 but there was a decrease in 2018 with a score
of 1. Volkswagen was scored 29 for the years 2012 and 2014. How-
ever, a decrease reduces it to 27 and the decrease continues in the
year 2018, receiving a score of 14.

The companies Aviation Industry Corp. of China, Beijing Automo-
tive Group, China FAW Group, China North Industries, China Post
Group, Deutsche Post, FedEx, and SAIC Motor, had scored zero in all
the disclosures for all the years.

The majority of the companies for the biodiversity disclosure had
a stable or a small decrease in 2018. The reason for that could be due

to the unavailability to access environmental reports for some

2018 Total 2012 2014 2016 2018 Total
6 0 1 0 2
0 0 0 0 4
0 0 0 2 5
0 19 1 3 3 3 10
17 69 2 3 3 3 11
(0] 0 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
16 60 1 1 3 3 8
0 0 1 1 1 3
59 0 0 1 0 1
0 3 2 2 1 8
14 54 6 5 4 4 19
11 39 1 1 2 1 5
13 73 0 0 2 2
0 0 2 0 1
3 4 4 1 12
1 12 1 1 3 2 7
23 73 0 11 9 8 28
6 5 5 9 25
0 0 0 0
0 0 0 0
18 99 0 0 5 5 10
17 1 1 1 1
18 2 0 0 0
7 0 2 2 2
14 99 0 0 1 2
150 727 27 43 53 60 183

companies, or because most of the companies are mentioning the bio-
diversity actions on the actual website rather than the reports.

Table 5 also shows the total scores of CE disclosures for each
company throughout the years. Airbus Group had scored zero in 2012
and increased in 2014 with a score of 1. However, a decrease in 2016
brought it back to zero but there is an increase again in 2018 receiving
a score of 2. Aviation Industry Corp. of China had scored zero for the
first 3 years, although there is an increase in 2018 with a score of
4. Beijing Automotive Group had scored zero for the first 2 years,
however, there is an increase of 2 and 5 for 2016 and 2018 respec-
tively. BMW had increased from 2012 with a score of 1 and increased
to 3 in 2014, which remains stable for the other years as well. Boeing
had similar increase as BMW by scoring 2 in 2012, which increased to
3 for 2014 and remains stable for 2016 and 2018. Daimler had scored
1in 2012 and 2014 and increased to 3 in 2016 and 2018. Deutsche
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TABLE 6 Total disclosure per sector

Biodiversity

Classifications 2012 2014 2016 2018

Aerospace & DeF Medium-risk 4 31 36 26
Motor Vec & Parts Low-risk 154 166 166 119
Transportation High-risk 8 6 6 5
Total 166 203 208 150

Post had scored zero in 2012, which increases in 2014 with a score of
1 and this stays stable for the rest of the years. Dongfeng Motor
Group had scored zero for the first 2 years and there was an increase
in 2016 with a score 1. Nevertheless, in 2018 it had decreased again
to zero. FedEx had scored 3 for 2012 but decreased to 2 in 2014 and
2016, which decreased again in 2018 resulting in a score of 1. Ford
Motors had scored 6 in 2012 but decreased in 2014 to 5, and also, in
2016 and 2018 the score decreased to 4. General Motors had scored
1 for 2012 and 2014 and it had increased to 2 in 2016 but declined
back to 1 again in 2018. Honda Motor had scored zero for the first
2 years and had increased to 2 for the last 2 years. Hyundai Motor
had scored zero for 2012 but it increased to 2 in 2014. Nonetheless,
in 2016 there was a decrease to zero again which increased again to
1in 2018. Lockheed Martin had score 3 in 2012 and increased to 4 in
2014 and 2016. However, in 2018 it decreased to 1. Nissan Motor
had scored 1 for 2012 and 2014 and in 2016 it had increased to
3, whereas in 2018 it had decreased to 2. Peugeot scored 0 in 2012
and in 2014 there was a big increase to 11. Conversely, in 2016 the
score decreased to 9 which decreased even further to 8 in 2018.
Renault had scored 6 in 2012 but it decreased to 5 in 2014 and 2016
but increased in 2018 to 9. Toyota had scored zero for 2012 and
2014, although it increased to 5 in 2016 and 2018. United Technolo-
gies had scored 1 for all the years. UPS had scored 2 for 2012 but
was decreased to zero for the years 2014, 2016, and 2018.
U.S. Postal Service had scored zero for 2012. However, it was
increased to 2 in 2014 and remained stable for the following years.
Volkswagen had scored zero for 2012 and 2014. Moreover, there was
an increase to 1 in 2016, which increased again in 2018 to 2.
Although, the companies China FAW Group, China North Indus-
tries, China Post Group, China South Industries Group, Robert Bosch,
and SAIC Motor had scored zero in all the disclosures for all the years.
The majority of the companies had remained stable in the CE dis-
closure. However, there were some companies who had a decrease in
CE, and this potentially could be due to CE being a new concept in
businesses. Furthermore, Table 5 illustrates that companies were
showing an interest for the CE and were trying to adopt it slowly

throughout the years.

4.5 | Industry sector analysis for biodiversity and
CE disclosure

Following previous studies (Adler et al., 2018; Hassan et al., 2020,
2022) all companies were grouped into sectors such as Motor Vehicle

CE
Biodiversity total 2012 2014 2016 2018 CE Total
97 6 9 8 11 34
605 16 29 40 45 130
25 5 5 5 4 19
727 27 43 53 60 183

and Parts, Aerospace and Defense, and Transportation which are sep-
arated into three categories, to low-risk, medium-risk and high-risk
respectively and shows the level of the biodiversity risk. As it is
noticeable from Table 6, Motor Vehicle and Parts had the higher score
in both biodiversity and CE disclosures and is classified as low risk.
However, Transportation had the lowest number of disclosures for
both biodiversity and CE and is classified as high-risk.

For the Sector Aerospace and Defense biodiversity had scored an
overall 97 and CE had scored 34. Biodiversity had scored 4 for 2012
whereas CE had scored 6. In 2014 both biodiversity and CE had an
increase to 31 and 9 respectively. Biodiversity increased again to 36 in
2016 whereas CE had a very small decrease with score of 8. However, in
2018 CE had increased to 11 whereas biodiversity had decreased to 26.

Biodiversity for the Motor Vehicle and Parts had scored an overall
total of 605 and CE overall score was 130. Biodiversity for the year
2012 had a score of 154 whereas CE had score of 16, which increased
in 2014 to 166 and 29 for biodiversity and CE respectively. In 2016
biodiversity remained stable at 166. However, CE had increased to
40. Also, for 2018 CE continues to increase with a score of
45 whereas biodiversity had decreased to 119.

Biodiversity for the Transportation Sector had scored an over-
all of 25 and CE had an overall score 19. In 2012, biodiversity had
a score of 8 whereas CE had a score of 5. In 2014, biodiversity had
a decrease to 6 whereas CE remained stable to 5. Both biodiversity
and CE remain stable to 6 and 5 respectively for 2016. However, in
2018 there is a decreased for both biodiversity and CE with scores
of 5 and 4 respectively. In general, the overall scoring of the disclo-
sure is very low, and this is related to Adler et al. (2018) and Has-
san et al. (2020).

Both biodiversity and CE had an increase for the first 3 years in
the overall total. However, in 2018 biodiversity decreased, whereas
CE had increased in that year. This is shows that CE received more
attention in 2018. The decrease in 2018 for biodiversity and the low
number of disclosures in general of CE may have been caused by the
lack of knowledge and understanding on the biodiversity and CE con-
cept, and also, the limited access to methods and tools that can help
companies to reveal and to model the impact of risk. Stakeholder The-
ory can be related because if stakeholders put more pressure on busi-
nesses for a positive impact and CE effectively to meet its
accountability, then this can improve both the environment and the
profitability of the business. Also, Agency Theory can be related as
well because it can help businesses to examine sustainable production
and consumption, which can be achieved by CE and can help on the
reduction of the negative impact and protect biodiversity.
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Also, there is a belief that in the future there will be a huge
change in reporting for biodiversity (GRI, 2021) and CE because busi-
nesses nowadays are corporate with sustainable organizations, which
can help businesses to reduce their negative impact on the environ-
ment and can give them a better understanding on how important the
biodiversity is for their business and how CE system can benefit both

the environment and their business.

5 | CONCLUSION

Linking both biodiversity and circular economy together did not
attract much academic research and hence the main aim of this article
is to investigate the level of disclosure on both Biodiversity and CE of
28 companies with a high gross in the Fortune Global 500 list in global
firms. Based on prior studies (Hassan et al., 2020, 2021 and Roberts
et al., 2022) and global reporting initiatives guidelines, we developed
our unique disclosure index that covers both biodiversity and CE
together. It is worth mentioning that biodiversity is one of the top five
global risks in the world. Companies nowadays, are taking actions to
reduce their negative impact on the environment by co-operating
with sustainable organizations like UN, GRI, and WWF. However, the
current businesses system LE does not benefit the environment or
the companies, which is why CE had been created. Evidence shows
that CE can prevent biodiversity loss and restore nature.

This article contributes to our understanding on what companies
are reporting on their efforts to protect and restore biodiversity,
implement CE practices, and presents some supportive quotes as evi-
dence for the discussion of the results by year, themes, companies,
and industry sector. Some of the quotes reveal that companies are
really trying to improve their impact towards to the environment for a
better future. Also, the findings are showing that companies are taking
the biodiversity and CE concept more seriously nowadays. This study
shed some lights on the importance of both biodiversity and circular
economy for businesses. In addition, we propose that the adoption
and implementation of the circular economy can enhance stake-
holders' credibility and trust and that can create value in the short,
medium and long term for the company. The transformation for the
business to implement CE can become a game-changer by signifi-
cantly reducing pressure on the planet, biodiversity loss, and extinc-
tion and support a sustainable future for all.

Our results showed an increase in disclosures for the years 2012,
2014, and 2016. However, there was a very small decrease in 2018.
Also, the results reveal that there is a connection between the biodi-
versity and CE and the best industry sector for providing disclosure
on both biodiversity and CE is the Motor Vehicle and parts and the
lowest is the transportation. This is consistent with prior studies that
low intense sectors are providing high level of disclosure comparing
with high intense sectors (Hassan et al., 2020, 2021 and Roberts
et al., 2021). However, the overall scoring of disclosures was low, with
companies providing minimal and vague information. The findings dis-
closed found that many companies had scored zero in all disclosures,

showing that companies have a lack of knowledge on the biodiversity

Corporate Social Responsibility and e
Environmental Management pr«

and CE concept. Overall, our results imply that businesses must make
transformational changes to achieving SDG 12 and 15.

Our study has some implications for policy makers and businesses
particularly in aligning with the SDGs. We find that the policymakers
while focusing on financial requirements and the transparency of
reporting by the business should consider non-financial aspects like
elements of CE, to assist companies to sustain for the long term in the
economy. Our study provides some quotes from those companies
that provide disclosures on both biodiversity and circular economy to
allow other companies to adopt similar approach to reporting. Such
quotes will help companies to provide reliable, accurate and honest
disclosures to cover these issues that in the interests of stakeholders.
Our research provides practical implications to policy makers to
develop guidelines to regulators about the importance of creating
awareness of biodiversity and extinction accounting among business
community. Our results are important to accounting regulators also to
enforce mandatory rules and regulations and to issue some guidelines
on how to implement a circular economy.

Our study has several limitations. It covers only specific sectors.
More studies are needed to investigate both biodiversity and CE in
more sectors. Also, more studies are needed to focus on one sector/
one company. Our study investigated 4 years only. More research is
needed to cover more years to be able to conduct a robust statistical
analysis. As this is the first study to link both biodiversity and circular
economy together, more attention is required to increase the aware-
ness among researchers and business about biodiversity & circular
economy together to illustrate how they can add value to the compa-
nies. In the short, medium, and long run. Future research should
explore how accounting can affect the CE-transition and how

accounting barriers for the CE can be mitigated.
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