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This book explores the much talked about but less understood issue of sustain-
ability reporting, in a global context, linking it to the application of blockchain and
other emerging technologies. It provides a transnational platform to examine the
experiences of investors, researchers, academicians, and policymakers as they con-
front these concerns across a variety of industries and countries, thus offering best-
practice guidance to assess the technological landscape and to model sustainable
business initiatives. It offers relevant theoretical frameworks and the latest empir-
ical research findings. Further, it argues that in order to reduce “carbon footprints”
globally, by reporting all their emissions through a single blockchain platform,
companies can create a standardized space for data to be collected and tracked
reliably, allowing for meaningful measurements. The book benchmarks and ana-
lyses sustainability performance with respect to numerous laws, norms, codes,
performance standards, and voluntary initiatives. It demonstrates how the organ-
ization influences and is influenced by expectations about sustainable development
and emphasizes the link between financial and non-financial performance, enabling
external stakeholders to understand the organization’s true value, along with tan-
gible and intangible assets. It will enable readers to increase their understanding
of the potential risks and opportunities and avoid environmental, social, and gov-
ernance failures. The book provides insight into existing research, practice, and
outcomes that could clarify and promote the state of the art on themes such as the
drivers for sustainability reporting, environmental, social, and governance goals,
the influence of blockchain on sustainability reporting as well as the issues and
challenges. The book will be a useful guide for scholars, researchers, students,
practitioners, regulators, and policymakers alike.
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Foreword

In the ever-evolving landscape of sustainable development and the implications
of climate change, the intersection of technological innovation and responsible
business practices has become a powerful catalyst for positive change for society
and the well-being of the planet. It is with great enthusiasm that I present this
ground-breaking book, Sustainability Reporting and Blockchain Technology, a
journey into the dynamic realms of sustainability, cutting-edge technology, and the
transformative power of blockchain technology.

As we stand at the crossroads of global challenges unprecedented in human
history, the need for sustainable practices in every facet of our lives and in every
organization has never been more critical. We are still on track to reach temperatures
above 1.5 degrees Celsius by 2030, with catastrophic impacts around the corner if
we do not do enough to correct that trajectory. Climate change, resource deple-
tion, and social inequalities are urgent calls to action that demand innovative
solutions. This book aims to be a beacon that guides academics, entrepreneurs,
and decision-makers on an enlightening expedition towards the synergy of sustain-
ability reporting and blockchain technology.

Sustainability reporting has evolved from a niche practice to a cornerstone of
corporate responsibility. It is not an option for organizations, it is an obligation
if they want to survive, grow, and contribute to the new economy. Beyond mere
compliance, it has become a powerful tool for organizations to communicate their
environmental, social, and governance (ESG) performance transparently. The book
delves into the evolution of sustainability reporting, exploring its evolution as a
driving force behind corporate responsibility, stakeholder engagement, and long-
term value creation.

At the same time, our world is undergoing a technological renaissance, where
innovations are shaping the future of industries. Blockchain technology, once
confined to the realm of cryptocurrencies, has transcended its origins to revolu-
tionize transparency and accountability in various sectors. The integration of
blockchain into sustainability reporting promises to elevate the accuracy, security,
and accessibility of data, transforming the way we measure and manage our envir-
onmental and social impact.



xvi  Foreword

This book serves as a compass for collaboration, urging academics, entrepreneurs,
and decision-makers to embark on a collective journey towards a more sustainable
future. Explore real-world examples of how organizations, regardless of size or
industry, are leveraging blockchain to improve the credibility and reliability of
their sustainability reporting.

Innovation is the engine that drives progress, and this book champions the idea
that blockchain technology, when harnessed effectively, can amplify the impact
of sustainability initiatives. From supply chain transparency to renewable energy
certificates, the applications of blockchain in sustainable development are vast and
transformative. Decision-makers will find inspiration in the success stories shared
in these pages, motivating them to integrate these technologies into their organiza-
tional fabric.

As you navigate through the 26 chapters divided into four themes in this book,
I hope readers will be inspired to become agents of change. Adopting sustainability
reporting and blockchain technology is not simply a choice; it is an imperative for
a resilient and prosperous future. Academics will find fertile ground for research,
entrepreneurs will discover avenues for innovation, and decision-makers will gain
insights to guide their strategic decisions.

The journey ahead is promising and, as we navigate the intricate web of sustain-
able development and the risks of climate, reporting, and technology, let us forge
a collective path towards a world where prosperity is harmonized with environ-
mental stewardship and social benefits. Sustainability Reporting and Blockchain
Technology is an invitation to participate in this incredible journey — an invitation
to shape a sustainable future for generations to come.

Gratitude to Routledge, editors, and all contributors for enriching this insightful
and impactful book.

Prof. Dr. Ernesto D. R. Santibanez Gonzalez
Academic Visitor, London Business School, London, UK
Professor Universidad de Talca, Chile.
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1 Blockchain and ESG

Unfolding Landscape of Sustainable
Reporting

Harjit Singh and Avneet Singh

1.1 Introduction

In a time when people are more conscious of global issues, the relationship
between technology and sustainability has drawn attention from companies and
organizations worldwide. Transparent and responsible reporting systems are more
important than ever as worries about the effects on the environment, social respon-
sibility, and ethical governance grow. This introduction lays the groundwork for
an examination of the mutually beneficial relationship between blockchain tech-
nology and sustainability reporting, a dynamic and revolutionary partnership that
has the potential to completely change the way businesses monitor, oversee, and
convey their commitment to sustainable practices.

Environmental, social, and governance (ESG) concerns have become key global
business considerations. Businesses increasingly realize how important ethical
governance, responsible operations, and sustainability are. ESG is now an essential
component of company strategy, not just a trendy term. In this regard, the collection,
verification, and reporting of ESG data stand to be completely transformed by
blockchain technology. Blockchain Web Services, or BWS, is leading this change
by providing organizations with the tools they need to embrace transparency and
sustainability like never before.

Owing to the technology revolution, ‘sustainability reporting’ has emerged as a
crucial game-changer component for modern businesses seeking to show their dedi-
cation to ESG objectives. Consequently, transparent and trustworthy techniques
for monitoring and disclosing sustainability measures are becoming inevitable as
concerns about social responsibility and climate change grow. The relationship
between blockchain technology and sustainability reporting is examined in this
chapter, which looks at how blockchain can completely change how businesses
gather, handle, and present their sustainability data. This introductory chapter lays
the groundwork for an examination of the mutually beneficial relationship between
blockchain technology and sustainability reporting, a dynamic and revolutionary
partnership that has the potential to completely change the way businesses monitor,
oversee, and convey their commitment to sustainable practices.

DOI: 10.4324/9781003378341-2
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4 Sustainability Reporting and Blockchain Technology

1.1.1 The Unfolding Landscape of Sustainability Reporting

The process of revealing an organization’s governance, social, and environmental
performance is known as sustainability reporting (Al-Htaybat et al., 2017). For
stakeholders, including investors, customers, and regulatory agencies, these reports
are essential to assess a company’s environmental and social effects (Arena et al.,
2014; Parker, 2005). There is a need for creative solutions because traditional
reporting techniques frequently have issues with data security, transparency, and
veracity (Gray et al., 2009; Gregor et al., 2013; Seele, 2016).

* An increasing number of organizations globally are implementing sus-
tainability reporting, according to the Global Reporting Initiative (GRI), a
prominent standard-setter for sustainability reporting.

* According to a 2022 GRI study, more than 10,450 firms in 167 countries
employed its sustainability reporting standards.

1.2 The Role of Blockchain in Sustainability Reporting

Originally developed for safe and transparent cryptocurrency transactions, such
as those involving Bitcoin (Bernardi et al., 2018), blockchain technology has
now become a flexible instrument that may be used in many different sectors
of the economy (Bebbington et al., 2018). The decentralized and transparent
characteristics of blockchain technology (Omoteso, 2012) make it a perfect
option for enhancing the precision and dependability of sustainability reporting
(Swan, 2015).

1.2.1 Decentralization and Transparency

Blockchain ensures that no single entity controls the entire system by operating
on a decentralized network of computers (Zhou et al., 2022). This decentralization
encourages ‘transparency’ in sustainability reporting by reducing the possibility
of fraud and data tampering (Xu et al., 2018). A tamper-resistant and verifiable
record of transactions is produced because every member of the blockchain net-
work possesses an identical copy of the ledger (Bakarich et al., 2020).

The decentralized nature of blockchain is at the heart of its contribution to sus-
tainability reporting (Bonson et al., 2019). Conventional reporting systems fre-
quently rely on centralized databases that are prone to inaccuracy or manipulation
(Burritt et al., 2014). On the other hand, blockchain ensures that no single party
controls the entire system by operating on a distributed ledger over a network of
computers (Spangenberg, 2016; Singh et al., 2022). Stakeholder confidence in the
accuracy of sustainability data is boosted by this decentralization, which reduces
the possibility of fraud and data manipulation (Jain et al., 2020).
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Figure 1.1 Features of blockchain supporting use cases along multiple industries.

Source: Compiled by authors.

Another important aspect that blockchain emphasizes is transparency
(Figure 1.1). An open and impenetrable record of transactions is produced by
each member of the blockchain network having an identical copy of the ledger.
In addition to addressing issues with data accuracy, this transparency enables
stakeholders—such as investors and customers—to confirm the veracity of sustain-
ability claims made by businesses (Singh et al., 2019).

1.2.2 Smart Contracts for Automated Reporting

Self-executing contracts, or smart contracts, have the conditions of the contract
explicitly encoded into the code. Smart contracts provide the capability to auto-
mate data gathering and verification in the context of sustainability reporting (Xu
et al., 2018). One way to reduce errors and manual intervention is to build a smart
contract to trigger data changes when predetermined sustainability goals are met
automatically (Zaman et al., 2021). It is possible to configure these contracts to
update automatically upon achieving predetermined sustainability goals (Liang
et al., 2020). By reducing the need for human data entry, this automation lowers
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the risk of error and improves the effectiveness of the reporting process (Burritt
et al., 2014).

1.3 Blockchain Applications in Sustainability Reporting

1.3.1 Supply Chain Transparency

Blockchain technology can be utilized to improve supply chain transparency,
which is an essential component of reporting on sustainability (Singh et al., 2019).
Businesses may give stakeholders an unchangeable and traceable record by logging
every step of the supply chain—from the extraction of raw materials to the distri-
bution of the finished product—on a blockchain protocol (O’Dwyer et al., 2005).
In addition to bolstering sustainability claims, this openness aids in spotting and
resolving possible social and environmental problems (Jain et al., 2020) along the
supply chain (Figure 1.2).

The influence of blockchain technology on supply chain transparency and
ESG is especially significant when it comes to reporting on sustainability
(Amel-Zadeh et al., 2018; Coyne et al., 2017). Organizations can build an
unchangeable and traceable record by logging each step of the supply chain
onto a blockchain (Dai et al., 2017). This transparency guarantees that items are
sourced, produced, and distributed responsibly, hence supporting sustainability
claims (Machado et al., 2020). By tracking products from the extraction of raw
materials to the end user, stakeholders can build confidence and accountability
along the supply chain (Bebbington et al., 1994; Bonson et al., 2019; Demirkan
et al., 2020).

Environmental Social BorrRon
Accelerating Financial Streamlining
the renewable Inclusion: International

energy Strengthening |  Remittances:
transition accountability Balancing
o the Interest
disadvantaged of
oups
ey Stakeholders

Figure 1.2 ESG benefits of blockchain.
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Blockchain and Supply Chain Trends

* According to World Economic Forum research, 10% of the world’s GDP
might be kept on blockchains by 2025. Applications for supply chain
management and reporting on sustainability fall under this category.

* The contribution of blockchain to supply chain transparency has drawn
notice. Businesses that have partnered to leverage blockchain technology
for food supply chain traceability include Walmart and IBM.

1.3.2 Carbon Footprint Tracking

Blockchain is a great tool for monitoring and controlling carbon emissions because
it can produce a transparent and safe record (Porru et al., 2017). Blockchain tech-
nology can be used by businesses to record and verify their carbon footprint data,
making it accessible to stakeholders and auditors (Ray et al., 2020). This contributes
to the worldwide effort to prevent climate change and guarantees the legitimacy of
sustainability reporting (Underwood, 2016).

Sustainability reporting requires careful tracking and management of
carbon emissions, and blockchain offers a transparent and safe way to do this
(Corazza et al., 2020). Blockchain technology can be utilized to document
and validate an entity’s carbon footprint information, guaranteeing its pre-
cision and availability to auditors and interested parties (Rossi et al., 2017).
Sustainability reports are more credible because of the blockchain’s immut-
ability and openness, which supports international efforts to combat climate
change (Fuhrmann et al., 2016).

Blockchain and Carbon Footprint Tracking

Blockchain has been investigated by the World Wildlife Fund (WWF) to
track carbon footprints. Blockchain has been used in trial projects to track
the source and effects of carbon credits, increasing market credibility and
transparency for carbon offsets.

1.3.3 Renewable Energy Credits (RECs)

The transparent issuing and trading of renewable energy credits (RECs) can be
facilitated by blockchain technology (Singh et al., 2019). Organizations can estab-
lish a safe and effective marketplace for the purchase and sale of renewable energy
certificates by tokenizing these credits on a blockchain (Corazza et al., 2020).
This encourages using renewable energy sources and gives businesses a trust-
worthy way to demonstrate their dedication to environmentally friendly operations
(Kozlowski, 2018).
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Blockchain and Renewable Energy Trends

* Blockchain is becoming more and more popular in the renewable energy
industry. For example, the Energy Web Foundation (EWF) is actively
working on blockchain solutions for the energy sector to improve renew-
able energy source traceability and transparency.

* The blockchain market in the energy sector is anticipated to develop
at a compound annual growth rate (CAGR) of 78.32% from 2018 to
2025, reaching $10.4 billion, according to a report by Allied Market
Research.

1.4 Industrial Use Cases

1.4.1 IBM Food Trust

One example of how blockchain technology can be used to improve sustain-
ability in the food supply chain is IBM Food Trust. By adopting blockchain,
IBM enables players in the supply chain to access a shared ledger that gives real-
time information about the origin, processing, and distribution of food goods.
By guaranteeing the veracity of claims on ethical sourcing, fair labor practices,
and environmental effects, this openness promotes sustainability reporting
(Fuhrmann et al., 2016).

1.4.2 Energy Web Foundation (EWF)

The EWF is committed to expediting the shift to a decentralized, democratized, and
decarbonized energy sector through the use of blockchain technology (Kozlowski,
2018). The foundation makes it possible to measure renewable energy generation
in a transparent and traceable manner through the Energy Web Chain, a blockchain
specifically created for the energy industry (Wirfs-Brock, 1993). This innovation
helps businesses that are dedicated to lowering their carbon footprint to provide
trustworthy sustainability reporting (Figure 1.3).

1.5 Problems and Concerns

Although blockchain technology presents a promising avenue to improve sustain-
ability reporting, it is imperative to recognize the various problems and concerns
of implementing it.

1.5.1 Scalability

The scalability of blockchain networks becomes an issue when the amount of
sustainability data increases (Kozlowski, 2018). Scalability concerns must be
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Figure 1.3 Blockchain applications in sustainability reporting.

Source: Compiled by authors.

resolved by organizations in order to handle and store massive datasets effectively
(Fuhrmann et al., 2016) while maintaining the benefits of blockchain’s decentral-
ization and openness (Kokina et al., 2017).

1.5.2 Harmonization

Industry-wide standards are necessary to utilize blockchain fully in sustainability
reporting. Standardization would let different blockchain systems work together,
making it easier for data to be shared and validated across several platforms (Biondi
et al., 2020).

1.6 Future Trends and Opportunities

As blockchain technology develops further, a number of new trends and chances
are appearing at the nexus of sustainability reporting and blockchain.
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1.6.1 Environmental Asset Tokenization

Blockchain technology offers an interesting new way to leverage environ-
mental assets, including carbon offsets and biodiversity offsets, for sustainability
reporting. Organizations can expedite trade and improve the transparency and
traceability of environmental impact by turning these assets into tokens on a
blockchain.

1.6.2 Internet of Things (IoT) Integration

The Internet of Things (IoT) and blockchain integration have the potential to
improve sustainability reporting accuracy even more (Arnaboldi et al., 2017).
Blockchain networks can receive data directly from IoT devices, providing accurate
and up-to-date information on various social and environmental factors (Corazza
et al., 2020).

Blockchain and IoT Integration

A developing trend is combining blockchain technology and the IoT. The
global blockchain IoT market is expected to reach $5.8 billion by 2026,
according to research from MarketsandMarkets, with a CAGR of 45.1%.

1.7 Summary, Implications, and Future Outlook

Blockchain technology has the potential to completely transform sustainability
reporting by resolving issues with automation, accuracy, and transparency
(Fuhrmann et al., 2016). Building trust in sustainability data is made secure by
blockchain’s tamper-resistant and decentralized architecture. A more transparent,
responsible, and sustainable future is being paved by ongoing advances and cooper-
ation within the blockchain and sustainability sectors, despite the hurdles that still
face both (Corazza et al., 2020; Coyne et al., 2017; Guthrie et al., 2019).

Although there are obstacles, the use of blockchain in sustainability reporting
seems promising. For broad acceptance, scalability concerns and the requirement
for industry-wide standards are challenges that must be addressed. However, con-
tinuous advancements, collaborations, and new trends, such as the tokenization of
environmental assets and integration with the IoT, indicate a promising trajectory
(Hahn et al., 2013; Petriu et al., 2002).

However, by resolving enduring issues with transparency, accuracy, and auto-
mation, blockchain technology can change sustainability reporting (Truant et al.,
2017). Businesses that incorporate blockchain technology into their reporting
procedures not only improve their reputation (Sutton et al., 2016) but also advance
the larger objectives of creating a more open, accountable, and sustainable global
economy (Aboud et al., 2018; Zhang et al., 2017). Blockchain technology will play
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a bigger part in sustainability reporting as it develops, helping to create a more eth-
ical and ecologically friendly company environment (Swart et al., 2004; Weber O,
2018; Wagner et al., 2017).

Further, businesses must embrace sustainability and transparency as ESG
factors continue to affect consumer and investment decisions (Bocken et al., 2021).
Blockchain technology is the ideal ally on this trip because of its built-in trust
and transparency qualities. Businesses are empowered by BWS’ (Blockchain Web
Services) ESG solutions to flourish in a sustainable society, as well as to comply
with ESG reporting regulations (Duren et al., 2017). Therefore, BWS needs to fully
prepare to work with businesses to help create a more transparent and sustainable
society as we look toward a day when ethical behavior is expected and not simply
an option (Duque et al., 2019; Schleicher et al., 2010).

Hence, the incorporation of blockchain technology into sustainability reporting
is a revolutionary step in the direction of harmonizing corporate operations with
international sustainability objectives. Businesses that use this technology will
not only enhance their reporting procedures but also help create a more sus-
tainable and transparent global economy. Blockchain’s influence on sustain-
ability reporting will grow as it develops and becomes more widely used (Traunt
et al., 2017).
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