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Information and communication technology (ICT) plays a critical role in
environmental governance; however, research into power in governance has
not focused on the impact of ICT. In this study, we analyze the use of blockchain
in a voluntary carbon offset market using the “Four Faces of Power”
(compulsory, institutional, structural, and productive) conceptual framework
to determine how ICT can change the power dynamics within a network of
stakeholders. Proponents have proposed that blockchain technology can solve
several issues that carbon marketplaces and offsets face, such as cybersecurity,
traceability, and financial liquidity. Despite these proposals, there is little
scholarship on existing cases using blockchain in carbon offsets. We found
that the use of blockchain technology by the company Veridium changed the
compulsory and institutional power dynamics within the network of
stakeholders it was a member of. Veridium's choice to use blockchain
technology was likely the result of structural and productive power
dynamics surrounding the technology at the time. The power dynamics
changed because the use of blockchain for Veridium'’s carbon offset market
caused additional stakeholders to join the network of stakeholders. The new
stakeholders held greater compulsory and institutional power than Veridium.
This research contributes to the limited scholarship focused on ICT and power
in environmental governance. Empirically it contributes to the ongoing
discussion around the possibilities of blockchain technology for climate policy.

KEYWORDS

blockchain, climate change, environmental governance, carbon credit, carbon offset,
carbon market, power, informational governance

Introduction

The use of technology in governance has been a growing interest for governance
scholars over the last 30 years. As the application of information and communication
technology (ICT) proliferates - not only in number but in variety - questions about its role
and impacts on governance may only become more critical. These questions are
particularly pertinent for environmental governance. Environmental governance can
be defined as the processes, institutions, and practices that determine how individual
behavior or collective actions manage socio-ecological systems (Mol, 2009; Bennett and
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Satterfield, 2018). The utilization of ICT for gathering data and
interpreting environmental conditions is central to our
understanding and response to many environmental concerns
such as climate change (Ascui et al., 2018; Gabrys, 2019). The role
of ICT in environmental governance led to research on
informational governance and its meaning for environmental
governance (Mol, 2006). Recent examinations of ICT1 in
studied the of
environmental sensing technology and what the growth of

environmental governance have roles
“smart cities” could mean for society (Gabrys, 2020; Lofgren
and Webster, 2020). ICT use - not just in governance but in
society at large - has captured the interest of critical theorists
(Tliadis and Russo, 2016; Feenberg, 2017). Critical theorists
interested in technology and questions around the use of big
data in society have focused on how ICT may change power
dynamics in society (Iliadis and Russo, 2016; Feenberg, 2017).
Some have gone as far as to suggest that data, and the ability to
use it, has become a form of power (Kitchin and Lauriault, 2014;
Iliadis and Russo, 2016). While power is an often-discussed topic
in governance literature, how ICT may change power dynamics is
not. We aim to understand how ICT choice can change the power
dynamics between stakeholders within a network of stakeholders.
We used a case study approach to analyze the integration of
cutting-edge technology as part of an effort to address climate
change. For our case study, we analyzed the use of blockchain
technology by the company Veridium for carbon offsets.

The emission of greenhouse gases (GHGs) and the
destruction of natural carbon sinks drive anthropogenic
climate change (Masson-Delmotte et al., 2021). One of the
instruments used in climate governance to address climate
change has been carbon offsets (Lansing, 2013). Carbon
offsets, which represent activities that reduce GHGs in the
atmosphere, are typically purchased to offset activities that
emit GHGs (van Kooten and Johnston, 2016; Giinther et al.,
2020). Carbon offsets are often utilized in carbon markets to
combat climate change (White et al., 2018; Collins, 2019;
Hartmann and Thomas, 2020). Carbon offsets through
programs such as REDD + can be produced as commodities
to be bought and sold in financial markets (van Kooten and
Johnston, 2016; Veridium, 2017a). REDD + stands for: Reducing
Emissions from Deforestation and forest Degradation in
developing countries (UNFCCC, 2010). REDD+ is a carbon
offset and economic development program established by the
United Nations Framework Convention on Climate Change to
protect forests (UNFCCC, 2010). Forests are carbon sinks, and
thus many carbon offset programs are built around their
protection and expansion (UNFCCC, 2010; van Kooten and
Johnston, 2016; Masson-Delmotte et al., 2021). REDD +
projects create financial incentives to reduce deforestation by
producing carbon offsets (Visseren-Hamakers et al, 2012;
UNFCCC Secretariat, 2016; Sheng et al., 2019). While simple
enough conceptually, carbon offsets as a governance instrument
struggle during implementation. Offset production is plagued by
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concerns due to differences quality, difficulty in transfering of
ownership, monitoring, reporting, limited financial liquidity
(they are not easily converted into cash) and verification; with
carbon markets themsleves vulnerable to financial fraud
(Brunnermeier and Pedersen, 2009; Nellemann, 2012; Interpol
Environmental Crime Program, 2013; Funk, 2015; Brohé, 2016;
Ellis and Hubbard, 2018; Ochieng et al.,, 2018; Shelley, 2018;
Thomason et al., 2018; Blaufelder et al., 2021). These issues
contribute to decreased interest in financial markets for carbon
offsets (Blaufelder et al., 2021). The founders of Infinite Earth, a
carbon offset company privy to the multitude of problems within
the voluntary carbon offsets, saw an opportunity.

Infinite Earth is a carbon offset company that successfully
launched the largest for-profit REDD + project in the world: the
Rimba Raya Project in Borneo (Indriatmoko et al., 2014; Infinite
Earth, 2014). In the mid-2010s, the founders launched a new
company: Veridium (Veridium, 2020a, 2017b; Infinite Earth,
2020). Veridium would seek to harness blockchain technology’
to establish a premier marketplace for carbon offsets and other
environmental assets® (Veridium, 2017b; Prisco, 2018). This
work contributes to existing scholarship studying Infinite
Earth’s work on the Rimba Raya preserve in Indonesia
(Indriatmoko et al., 2014).

A blockchain is a database that maintains data over a
distributed network of computers (Anascavage and Davis,
2018; 2018). Blockchains
cybersecurity than a traditional centralized database and

Prisco, can maintain greater
enable simultaneous transactions between individuals without
the assistance of a third party (Anascavage and Davis, 2018;
Prisco, 2018). Some proponents have suggested that blockchain
could be used to replace many of the functions performed by
governments (Wright and De Filippi, 2015; Golumbia, 2016). To
describe them using the parlance of governance literature,
blockchains

Blockchains are sets of digitized rules (institutions) that can

are digitized and automated institutions.
self-execute with minimal need for human action. With that, they
have agency and they may contribute to the debate over structure
and agency (Giddens, 1979; Baber, 1991; Falkheimer, 2018). In
this way, blockchains can act as an automated third party to a
transaction. Their best-known use is for tracking the ownership
of digital assets such as cryptocurrencies (Anascavage and Davis,
2018; Prisco, 2018).

A digital asset is an asset issued or transferred using
distributed blockchain technology (SEC, 2021a). Digital assets
include “virtual currencies,” “coins,” and “tokens” (SEC, 2021a).

Bitcoin, a popular cryptocurrency, by 2017 had risen in value

1 Itis also sometimes referred to as “distributed ledger technology.” It is
colloquially referred to simply as blockchain.

2 Veridium also has a product that would allow for companies to
automate the purchasing of their carbon offsets, although this is
not a focus of the paper.
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Taxonomy of power(Barnett
and Duvall, 2005 pg. 48)
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FIGURE 1
Taxonomy of power (Barnett and Duvall, 2005 pg. 48).

from a few dollars to thousands of dollars per unit (Coin Desk,
2019; Jimenez, 2019). The growth in Bitcoin’s value generated
significant interest and investment in firms proposing to use
blockchain for other purposes such as supply chain management
and finance (Kouhizadeh and Sarkis, 2018; Gartner, 2019;
Jimenez, 2019; Nassiry, 2019). There have been proposals for
blockchain to automate legal contracts and even multilateral
agreements (Wright and De Filippi, 2015; Robey, 2017)
Technologists repeatedly propose blockchain to solve issues
facing carbon offsets (Veridium, 2017b; Thomason et al., 2018).

Blockchain’s proposed application to carbon offsets comes
from its success in the management of digital assets. These digital
assets, such as the aforementioned Bitcoin, could be used to
symbolize carbon offsets. Veridium intended to solve the
bureaucratic challenge of carbon offset markets by purchasing
and producing offsets verified by existing carbon registries and
enabling customers to purchase representative tokens. Veridium
would hold the formal legal ownership of the offsets (Interviewee
1; The Blockchain Show, 2018; VERRA, 2019). The carbon
registry VERRA would have managed Veridium’s carbon
offsets (Interviewee 1; The Blockchain Show, 2018; VERRA,
2019). The tokens could then be bought and sold among
other customers who could redeem the token for the original
offset (Interviewee 1; The Blockchain Show, 2018; VERRA,
2019). Veridium’s use of digital assets could solve the financial
liquidity issues faced by carbon offsets and address security
concerns (Veridium, 2017b; Mansfield-Devine, 2017; Ellis and
Hubbard, 2018; Prisco, 2018; Thomason et al, 2018).
Blockchain’s potential use for carbon offsets has been a
subject of discussion within academic literature. Howson has
taken a critical view of this, even indicating it may be
contributing to crypto-colonialism® of developing countries
(Howson, 2020, 2019).
initiatives have found a focus on using the technology for

Previous research on blockchain

commodification and embracing neoliberal governance (Stuit
et al,, 2022). In environmental policy, commodification isolates

3 Crypto-colonialism, sometimes also referred to as neo-colonialism, is
the appropriation of resources from the global south using indirect
methods as opposed to military control (Howson, 2021, 2020).
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individual portions of complex systems so they may be
economically valued for use in markets (Corbera, 2012).
Carbon offsets are an example of such aa commodity (Stuit
et al.,, 2022).

Blockchain’s potential to digitize and automate institutions
could be significant for environmental governance processes,
institutions, and practices. Blockchain technology itself has been
of interest to academic scholars (Wright and De Filippi, 2015;
Thomason et al., 2018; Andoni et al., 2019; Casino et al., 2019).
However, most scholarship has focused on hypothetical
applications instead of actual implementation (Wright and De
Filippi, 2015; Thomason et al., 2018; Andoni et al., 2019; Casino
et al., 2019). While carbon offsets have existed for decades,
Veridium stands out from other providers because of its
adoption of blockchain. This case study allowed us to examine
how ICT can impact power dynamics and analyze a deployment
of blockchain outside of cryptocurrency. We applied the “Four
Faces of Power” typology to analyze institutional, compulsory,
productive, and structural power within the network of
stakeholders
network of stakeholders.

and institutions that made up Veridium’s

Theoretical and conceptual framework

As discussed in the above, environmental governance refers
to the processes, institutions, and practices that determine how

socio-ecological ~systems are managed. The study of
informational governance analyzes how ICT’S’ generation,
processing, transmission, and utilization of information

changes the processes, institutions, and practices within
environmental governance (Mol, 2006). These processes,
institutions, and practices impact and are developed and
executed by stakeholders (Klijn, 2008; Klijn and Koppenjan,
2012; Biermann et al, 2019). The decisions during the
of
governance typically reflect the power dynamics at play
(Torfing, 2010; Kuindersma et al., 2012).

Many assume that power is domination, typically through

development and  implementation environmental

control of material resources (Kuindersma et al, 2012). In
actuality, “power as domination” only reflects a small portion
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TABLE 1 List of interviews.

Interviewee Organizational affiliation (if

Applicable) or Relevance

—_

Veridium

Infinite Earth

IBM

IBM

Consensys

Carbon Finance Specialist

Blockchain and Carbon Finance Specialist

Blockchain and Carbon Finance Specialist

O e NN U e W N

Blockchain Specialist

—_
(=]

Blockchain and Carbon Finance Specialist

—_
—_

Blockchain and Carbon Finance Specialist

12 VERRA

Date of interview

10.3389/fbloc.2022.957316

Member
of Veridium’s network?

March 2020 Yes
April 2020 Yes
May 2020 Yes®
May 2020 Yes

September 2020
July 2020
November 2020
December 2020
December 2020
December 2020
January 2021
January 2021

No, but this individual has familiarity with the case
No, but this individual has familiarity with the case
No
No
No
No
No
Yes

*This individual was deeply familiar with the blockchain practice at IBM, but did not personally work with Veridium.

of contemporary power literature (Kuindersma et al., 2012). The
exact definition of power is an area of intense and ongoing
scholarly debate (Clegg, 1989; Barnett and Duvall, 2005; Allen,
2009; Kuindersma et al., 2012). Different definitions of power are
influenced by their authors’ epistemological, ontological, and
theoretical perspectives (Barnett and Duvall, 2005). Recognizing
this, some scholars interested in power have argued that
approaching power from different perspectives provides more
utility (Barnett and Duvall, 2005; Kuindersma et al., 2012). This
approach to understanding power has led to viewing power in
terms of “multiple faces.” From this, Barnett and Duvall, 2005
developed a typology that defines power by the pathway in which
it flows and the relational specificity between the stakeholders it is
acting upon (see Figure 1).

The first distinction between concepts of power is identified
by whether power works through the interactions of specific
stakeholders or the social relations that produced those
stakeholders (Barnett and Duvall, 2005; Haugaard, 2018).
Power as interactions treats social relations as comprised of
the actions of pre-constituted social stakeholders towards one
another (treating power as an attribute that a stakeholder may
possess) (Barnett and Duvall, 2005). Power as constitution works
through social relations that analytically precede the social or
subjective positions of stakeholders and constitute them as social
beings with their respective capacities and interests; reflecting
how particular social relations are responsible for producing
certain kinds of stakeholders (Barnett and Duvall, 2005).

The second distinction is whether power is exercised through
direct or diffuse social relations (Barnett and Duvall, 2005).
When power works through direct social relations, there is an
immediate, direct, and specific relationship between two
stakeholders (Barnett and Duvall, 2005). The power that
through  diffuse
connections are detached and mediate,

works social relations occurs when

or operate at a
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physical, temporal, or social distance (Foucault and Gordon,
1980). Table 1 contains a list of This
typology called the Faces This
framework has previously been employed in environmental

interviewees.

is “Four of Power.”
governance research but has not seen wide application
(Torfing, 2010;

Kuindersma et al., 2012). This conceptual framework is

in informational governance discussions

applied to understand the power dynamics within Veridium’s
network of stakeholders.

Using this framework, we classify power as institutional,
compulsive, productive, or structural (Barnett and Duvall,
2005). Institutions are sets of rules, and in turn, institutional
power is the ability of a stakeholder to shape other stakeholders’
decision-making by influencing those rules (Barnett and Duvall,
2005). Institutional power is operationalized by asking how
institutions mediate between one actor and another and
whether they are biased in those mediations (Kuindersma
et al, 2012). Compulsory power is the intentional or
unintentional direct control of one stakeholder by another
through the deployment of resources (Dahl, 1957; Barnett and
Duvall, 2005; Lukes, 2015). The concept of compulsory power is
operationalized by asking which stakeholders have control over
what resources and who “wins” in decision-making (Kuindersma
etal,, 2012). Productive power controls who and what influences
relevant discourses (Barnett and Duvall, 2005; Kuindersma et al.,
2012; Jenkins and Lukes, 2017). We operationalize the concept of
productive power by asking: what are the relevant discourses and
what kinds of new subjects and identities are produced by these
discourses (Kuindersma et al., 2012)? Structural power
determines social capacities and interests and works through
societal structures (Barnett and Duvall, 2005; Hayward, 2018).
The concept of structural power is operationalized by asking:
what are the structures exist and how are they shaping
interactions (Kuindersma et al., 2012)? The “Four Faces of
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Power” framework takes a pragmatist perspective towards

ontological, epistemological, and theoretical perspectives.
Pragmatism is used to clarify concepts and hypotheses of
inquiry by considering their practical considerations to
dissolve ontological dispute (Legg and Hookway, 2019).
Pragmatists do not commit to any one philosophical position
so that they may utilize a diversity of methods to understand a
given problem (Creswell, 2009; Moon and Blackman, 2014).
Pragmatist epistemology utilizes an objectivist viewpoints
while accepting subjectivist points of view, and taking an
“anti-essentialist” position (Tashakkori and Teddlie, 1998 as
cited in Visseren-Hamakers, 2018).

The compulsory and institutional power concepts are considered
post-positivist (Clegg, 1989; Crotty, 1998). Post-positivism is an
objectivist philosophical approach based on Popper’s logic of
“falsification” (Popper, 2002; Moon and Blackman, 2014). Critical
theory and poststructuralism conceptualize structural and productive
power respectively (Clegg, 1989; Crotty, 1998). Critical theory is an
interpretive theoretical lens focused on unequal relations of power
(Feenberg, 2002; Kincheloe et al., 2011; Creswell and Poth, 2017).
Critical theorists often turn their eyes towards societal structures such
as colonialism and in turn structural power due to their interest in
emancipatory research; with the stated aim of changing the social
order under study through their research (Fay, 1987; Feenberg and
Grimes, 2013; Moon and Blackman, 2014). As discussed later on,
critical theorists have devoted a substantial amount of time to
understanding and  critiquing  structural power  dynamics
surrounding technology. Poststructuralism claims that different
languages and discourses divide the world and is often connected
to Michel Foucault (Foucault and Gordon, 1980; Moon and
Blackman, 2014). from  this

perspective tend to ask what narrative structures are within a

Research  done philosophical
system, and in the context of power who these narrative structures
serve (Kuindersma et al., 2012; Moon and Blackman, 2014).

Methods

We chose a case study approach to determine how the choice
of ICT can change the power dynamics between stakeholders.
The need to develop or test theory drives case study research
(Yin, 2014). As discussed, the existing theoretical informational
governance literature features a limited discussion around the
role of ICT and power. Therefore, this case study contributes to
building a greater understanding of the role that ICT play in
power dynamics in informational governance.

We chose Veridium for this case study because it intends to
use blockchain to implement its carbon offset market. The case
also has potential for generalizability since multiple companies
are attempting to build similar products (Murtaugh, 2019; Nori,
2021). Veridium was also a convenient choice for a case study due
to the professional connections of the first author. The bounds of
the case study are limited to the network of stakeholders and
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institutions deemed crucial to Veridium’s implementation of
blockchain. We gathered data on Veridium and its network
using a snowball sampling approach between January
2020 and January 2021.

The snowball sampling approach identifies sources of
information through a previous source such as a previous
interview or a document (Creswell and Poth, 2017). Snowball
sampling is convenient for working with potentially hesitant
subjects and identifying previously unknown individuals or
stakeholders.
individuals they know, they are more likely to respond to
The
additional subjects begin to repeat ideas, and no new

Since subjects identified are referred by

requests for interviews. sampling concludes when
information is provided (Creswell and Poth, 2017). We used
document analysis and interviews to identify stakeholders and
understand their relationships. The documents analyzed and
referenced in the bibliography included publicly available
stakeholder,

podcasts, and a copy of the blockchain program that

documents from each social media posts,
Veridium intended to use. The documents provided insight
into the network structure and the relationships within,
relevant discourses influencing the use of blockchain, and
triangulated interviewees™ claims. Interviewees were contacted
over the internet or by referral by another interviewee. We
administered interviews using a semi-structured format, with
efforts made to protect the confidentiality of interviewees. Table 1
contains a list of interviewees.

One of the difficulties that arose within the case study was the
limited number of responses from potential interviewees. Many
we contacted expressed hesitancy or referred us to higher-
ranking representatives within their organization. Of the
twelve interviewees, five were representatives of stakeholders
within Veridium’s network of stakeholders. The remaining
interviewees were subject matter experts on blockchain
technology or voluntary carbon offset markets. The remaining
interviewees worked at companies attempting to use blockchain
for carbon offsets. The interviews that involved individuals not
representative of stakeholders within Veridium’s network were
used to triangulate the claims of other interviewees®.

Results and discussion

Veridium’s use of blockchain technology impacted the
power dynamics within the network. The use of blockchain

4 Severalinterviewees revealed that the companies they were employed
by avoided the regulatory uncertainty from the SEC and CFTC. Based
on these interviews, these companies did this by either finding a way to
operate outside SEC and CFTC jurisdiction or timing their
development so that the uncertainty would hopefully be resolved
by the time they were ready to go to market (interviewees 7, 8, 10,
and 11).
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TABLE 2 List of stakeholders, role within the network, and their key relationships. Several are listed as partners in early documents. However, it is
unclear if they were still involved at the time of data collection.”

Stakeholders and
institutions

Role in the network Key relationships
the use of

blockchain?

Present due to

APX, Incorporated

Blockchain Capital

Provides an information technology platform for ~ Veridium and VERRA No
hosting carbon registries. They provide support

for VERRA’s registry (APX, 2021)

Venture Capital Firm that invested in Veridium  Veridium

(Business Wire, 2018)

Blocktower Capital

Brian Kelly Capital

Venture Capital Firm that invested in Veridium  Veridium
(Business Wire, 2018)

Venture Capital Firm that invested in Veridium  Veridium

(Business Wire, 2018)

CFTC

American regulatory body in charge of regulating ~ Veridium, SEC, Fraudulent ICO Developers and
commodities and derivatives markets. They can ~ Code of Federal Regulations

alter and enforce the CFR (the body of American

federal regulations)

Climate, Community and
Biodiversity (CCB)

Everland

European Venture Capital
Firms

Fraudulent ICO Developers

Greenoxx

The standards for evaluating carbon offsets that ~ Verra and Infinite Earth
Infinite Earth generated were certified under CCB

standards (Frank, 2011; VERRA, 2019). VERRA

was influential in its development and

enforcement

A carbon offset registry CCB, Infinite Earth and Veridium Unknown

Venture capital firms that invested in Veridium  Veridium No

(Interviewee 1)

They developed fraudulent ICOs using blockchain
technology to steal money from investors. Their
activities attracted the attention of the CFTC and
SEC, who moved to alter the CFR and pursue
regulatory action

CFTC, SEC, Code of Federal Regulations and
Token Investors

Yes

Greenoxx developed carbon offsets that Veridium ~ Veridium Unknown
could utilize for their carbon marketplace

(Veridium, 2017a)

IBM

IDEA Carbon

[HS Markit

Indonesian Government

Frontiers in Blockchain

IBM provided technical development for Yes
Veridium and was involved in the Stellar
Development Foundation and its production of
the Stellar blockchain. Worked to influence
technology media and increase interest in

blockchain technology

Their official role was to assist in developing
digital assets to represent “natural capital” such as
carbon offsets. Through their group the Carbon
Ratings Agency, they would provide impact-
metrics ratings for environmental assets in
Veridium’s portfolio and provide access to
investors. (Veridium, 2017a; IDEAcarbon, 2018)

IHS Markit is an environmental asset registry
listed as a partner in Veridium’s white paper
(Veridium, 2017a)

Veridium, Stellar Blockchain and Technology
Media

Veridium Unknown

Veridium

Unknown

The national, regional, and local units of the Infinite Earth, Local Rimba Raya Stakeholders, No
Indonesian government. They oversee REDD +  UNFCCC

programs within Indonesia and can alter and

enforce forest regulations (Indonesian REDD+

Task Force, 2012). Their decisions impact the

Infinite Earth and the Rimba Raya project

(Indriatmoko et al., 2014). Indonesian forest

regulations impact the development of carbon

offsets by Infinite Earth (Indriatmoko et al., 2014)

(Continued on following page)
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TABLE 2 (Continued) List of stakeholders, role within the network, and their key relationships. Several are listed as partners in early documents.
However, it is unclear if they were still involved at the time of data collection.”

Stakeholders and Role in the network Key relationships Present due to
institutions the use of
blockchain?
Infinite Earth Infinite Earth developed carbon offsets that would ~ CCB, Indonesian Government, Infinite Earth Yes, though Veridium and Infinite
be utilized by Veridium for their carbon Customers and Investors, Local Rimba Raya Earth have the same founders and

marketplace (Veridium, 2017a). They received Stakeholders, UNFCCC, Veridium and VERRA share staff
significant investment to develop for-profit

carbon offset programs (Indriatmoko et al., 2014).

They oversee the Rimba Raya project in

Indonesia, the largest for profit REDD + project

globally (Bastiansen, 2014; Indriatmoko et al.,

2014)
Infinite Earth Customers Those who are paying for carbon offsets produced  Infinite Earth No
and Investors by Infinite Earth or are investing in its business
The International REC They provided renewable energy and credit Veridium Yes
Standard standards as well as an environmental asset

registry (Veridium, 2017a)

KPMG They provided financial auditing services for Veridium Unknown
Veridium

Local Rimba Raya These are the local stakeholders, which include Infinite Earth, Indonesian Government and No

Stakeholders villages and palm oil plantations within the Indonesian Forest Regulations

vicinity of the Rimba Raya project. They interact
with the team at Infinite Earth, which oversees the
Rimba Raya project

SEC American regulatory body that oversees financial ~ Veridium, Fraudulent ICO Developers, Code of ~ Yes
securities and has the ability to alter and enforce ~ Federal Regulations, CFTC
the CFR. It often coordinates with the CFTC. It
moved to take regulatory action against
fraudulent ICO developers and in the process,
created regulatory uncertainty for Veridium

Stakeholders of Indonesian ~ These are the underlying stakeholders of the Indonesian Government No
Government Indonesian government. The key stakeholders

include the government’s constituents and major

industries such as the palm oil industry

Stellar Development Responsible for the development and IBM, Veridium and Technology Media Yes
Foundation maintenance of the Stellar Blockchain which is the

larger blockchain that Veridium’s would have

been a part of. It is made up of an extensive series

of partners that includes IBM. The stellar

blockchain itself could arguably be an actor as it

blurs the line between institution and actor. It is

an institution capable of enforcing its own rules

Technology Media The collection of podcasts and websites providing ~ Veridium, IBM, Stellar Blockchain Foundation Yes
news and commentary on information and
communication technology

TIGRs: Tradable They intended to provide renewable energy and ~ Veridium Unknown
Instruments for Global credit standards (Veridium, 2017a)
Renewables
Token Investors Investors in digital assets such as digital tokens  Fraudulent ICO Developers Yes
and cryptocurrency. Many invested in fraudulent
ICOs
UNFCCC Oversees and institutes the REDD + program that  Infinite Earth No

influences Infinite Earth’s carbon offset
development (Baker & McKenzie Law for
Development Initiative, 2014; UNFCCC
Secretariat, 2016). The UNFCCC was notably
aware and supported the use of blockchain for
combatting climate change (UNFCCC, 2018)

(Continued on following page)
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TABLE 2 (Continued) List of stakeholders, role within the network, and their key relationships. Several are listed as partners in early documents.

However, it is unclear if they were still involved at the time of data collection.”

Stakeholders and
institutions

Role in the network

Key relationships

10.3389/fbloc.2022.957316

Present due to
the use of
blockchain?

Veridium The startup sought to use blockchain for its
carbon market and to track ownership of
representative tokens. It was made up of Veridium
Labs and the Veridium Foundation (Veridium,
2020b; 2020a; 2017a). The Veridium Foundation
would officially hold the carbon offsets within the
partnered registries, while Veridium labs would
act as a formal company (Interviewee 1). The
founders had previously launched Infinite Earth
and partnered with IBM to produce a blockchain-
based carbon offset market. They received
investment from venture capital firms. Ultimately,
they were unable to launch their market due to
regulatory uncertainty stemming from actions
taken by the SEC and CFTC. They have pivoted
away from a carbon offset market but are still
working on a blockchain-based solution for
carbon offsets (Veridium Labs, 2021)

VERRA VERRA is the carbon offset registry used by
Veridium. They are considered one of the major
registries for voluntary carbon offsets. The digital
assets that would be traded on Veridium’s
platform could be redeemed for offsets that were
recognized within VERRAs registry (Interviewee
1; The IBM Blockchain, 2018; VERRA, 2019)

Wildlife Works Developed carbon offsets that could be utilized by
Veridium for their carbon marketplace

(Veridium, 2017a)

Brian Kelly Capital, CFTC, Code of Federal

Regulations, European Venture Capital, European
Venture Capital, IBM, Infinite Earth, SEC, Stellar
Blockchain, Technology Media and Infinite Earth

Yes

CCB Standards, Infinite Earth and Veridium

Veridium, VERRA

Unknown

resulted in additional stakeholders being present within the
network. These new stakeholders would not have been
present had Veridium not chosen to use blockchain (see
Table 2). These new stakeholders resulted in different power
dynamics than would otherwise exist in a carbon offset market
(see Table 3). The most important was the entrance of the
American Securities and Exchange Commission (SEC), the
Commodities Futures Trading Commission (CFTC), and the
Code of Federal Regulations (CFR) of the United States into the
network (interviewee 4). The activities of the SEC and CFTC to
counter the use of blockchain for financial fraud impacted the
compulsory and institutional power dynamics of Veridium’s
of stakeholders (CFTC, 2018a;
Interviewee 4; SEC, 2020a). These impacts led to Veridium
being unable to launch its carbon market (Interviewee 4).

network Interviewee 1;

Veridium’s decision to use blockchain was likely due to the
the
technology sector. Blockchain had caught the interest of

structural and productive power dynamics within
libertarians, who saw it as a way to eliminate the role of
government, as well as venture capitalists, who began investing
in what they saw as a promising technology (Interviewee 4;
Interviewee 5; Golumbia, 2016; Singh and Wolpert, 2018;
Interviewee 4; Interviewee 5). Venture capitalists (VCs) would
invest in blockchain startups and then work to influence the

discourse around the technology to drive excitement and
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hopefully investment and adoption (Bair and Wolpert, 2019;
Interviewee 5, Resnick and Jackson, 2018; Singh and Wolpert,
2018). Podcasts appeared to be a medium of choice for this
purpose (Resnick and Jackson, 2018; Sustainable Jungle and
Lemons, 2018; Wolpert and Koo, 2019). The activity of driving
the excitement around blockchain technology had begun to
influence discussions around its applications to climate change
(Hull et al., 2021; Schulz and Feist, 2021).

Veridium was dependent on partnerships with stakeholders to
access and manage carbon offsets, technological development, and
capital. As mentioned, the same individuals who founded Infinite
Earth founded Veridium. They primarily would rely on Infinite
Earth and its network for the production of carbon offsets which
could be bought and sold on their platform (Veridium, 2017a).
VERRA was Veridium’s primary carbon registry (Interviewee 1; The
Blockchain Show, 2018; VERRA, 2019). They would rely on IBM
and the Stellar Foundation for technology development and to use
their there blockchain technology respectively (Interviewee 1;
Interviewee 4; Kaplinger, 2019; Miller, 2018; Prisco, 2018; The
Blockchain ~ Show, 2018). Several
investment. Veridium and its partners were able to produce a

capital firms provided
viable carbon marketplace but could not launch it due to the
SEC and CFTC (Interviewee 1; Interviewee 4; Kale, 2019).

The SEC and CFTC are the financial regulatory agencies with
the power to change and enforce the CFR for the United States. The
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TABLE 3 List of Key Relationships, who held power over whom and the type of power present Note: some of the stakeholders mentioned in Table 4
are not included here because they were not identified as being an active part of the network at the time research was performed.

Relationship

Blockchain Capital over Veridium

Brian Kelly Capital held over Veridium

CFTC over Veridium

CFTC over Fraudulent ICO Developers

VERRA over the CCB

CCB over Infinite Earth

CCB over VERRA

European Venture Capital over Veridium

Fraudulent ICO Developers over Token Investors

IBM over Veridium

IBM over Stellar Blockchain

IBM over Technology Media

Indonesian Government over Infinite Earth

Indonesian Government over Local Rimba Raya Stakeholders
Infinite Earth over Veridium

Infinite Earth and Local Rimba Raya Stakeholders

Infinite Earth Customers and Investors over Infinite Earth
Local Rimba Raya Stakeholders over Infinite Earth

SEC over Veridium

SEC over Fraudulent ICO Developers

Stakeholders for Indonesian Government over Indonesian Government
Stellar Foundation over Veridium

Stellar Blockchain and Technology Media

Technology Media over Veridium

Token Investors over Fraudulent ICO Developers
UNFCCC over Infinite Earth

UNFCCC over Indonesian Government

Veridium over Infinite Earth

VERRA over Infinite Earth

Types of power
in the relationship

Did blockchain Change this?

Compulsive Power and Structural Power No
Compulsive Power and Structural Power Yes
Compulsive Power Yes
Compulsive Power Yes
Productive Power No
Institutional Power No
Institutional Power No
Compulsive Power and Structural Power Yes
Compulsive Power Yes
Compulsive Power and Productive Power Yes
Compulsive Power Yes
Productive Power Yes
Compulsive Power and Institutional Power No
Productive Power and Institutional Power No
Compulsive Power No
Compulsive Power No
Structural Power and Compulsive Power No
Compulsive Power No
Compulsive Power and Institutional Power Yes
Compulsive Power and Institutional Power Yes
Compulsive Power No
Compulsive Power and Institutional Power Yes
Productive Power Yes
Productive Power Yes
Compulsive Power and Structural Power Yes
Compulsive Power No
Productive Power No
Structural Power Yes
Compulsive Power and Institutional Power No

purpose of the SEC is to protect financial investors, facilitate capital
formation, and maintain orderly and efficient markets by regulating
financial products, including financial securities (SEC, 2020b). The
CFTC focuses on regulating the American derivatives markets
(CFTC, 2021). Their
marketplace that an American interacts with (United States of
America, 2018). The CFR itself is the codification of regulations
published by the United States Federal Government (U.S.
Government Publishing Office, 2017). The CFTC and SEC had
been monitoring developments in blockchain technology and

jurisdiction includes any financial

attempted to keep the public aware of their decision-making
(Busch and Gorfine, 2017; Busch
Valkenburgh, 2017; Commodities Future Trading Commission,
2017; SEC, 2017; Busch, 2018; Busch et al,, 2018; Clayton, 2018;
Targert et al, 2019). In 2017 digital assets acting as financial
securities were determined by the SEC to be within their
jurisdiction (SEC, 2017). The CFTC announced in 2014 that they

processes and Van
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would regulate cryptocurrency as commodities (Massad, 2014).
American federal courts would also determine that digital assets
fell under the jurisdiction of the CFTC (CFIC, 2018b). They
provided multiple reports to the American legislature and had
tried to leverage their productive power through public outreach
through public hearings and podcasts as interest in blockchain
technology grew (Massad, 2014; Clayton, 2018; Targert et al,
2019). The SEC and CFTC became alarmed at the use of
blockchain for financial fraud.

The application of blockchain for creating, buying, and
selling digital assets created an opportunity for fraudulent
financial activities (SEC, 2020c, 2020a, 2017; Gerard, 2017;
Weaver, 2018). Specifically, the use of fraudulent “Initial Coin
Offerings” (ICOs) alarmed regulators. Companies utilized
fraudulent ICOs to lure potential investors (Fridgen et al.,
2018; SEC, 2020c). These ICOs were falsely portrayed as
promising investments or used for illegal financial practices
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TABLE 4 Timeline of events regarding Veridium and regulatory uncertainty. The timeline shows that Veridium launched in 2017, the same year as the
SEC and CFTC began taking public action on digital assets. The SEC & CFTC would begin to regularly pursue fraudulent uses of blockchain
technology (particularly for ICOs). Uncertainty over how these two agencies would ultimately regulate digital assets (and which agency would do so)
led to Veridium failing to launch its marketplace. Veridium would release its code onto the code repository website Github for the open-source
community in 2019. In 2020, the CFTC would release its final guidance for commodity transactions involving digital assets.

Timeline of Major Events

Year Event

2014 CFTC announces that cryptocurrencies could be regulated as commodities

2017 The founders of Infinite Earth and their partners launch Veridium
SEC and CFTC begin communicating on blockchain technology and how it may be regulated
SEC determines it may regulate ICOs as financial securities
SEC halts a fraudulent ICO for the first time

2018 SEC and CFTC begin to legally pursue fraudulent ICO developers
A court rules that the CFTC has the authority to regulate virtual currencies as commodities

2019 CFTC and SEC issue joint statements on digital assets
As a result of regulatory uncertainty, IBM and Veridium release code onto Github
Veridium’s marketplace fails to launch

2020 CFTC Releases its final interpretive guidance for retail commodity transactions involving digital assets

(Gerard, 2017; Weaver, 2018; SEC, 2020d, 2020a). Investors eager
to take advantage of the rapid growth in the value of virtual
currency would invest their money (Staff, 2021). Interviewee
5 noted that Maryland financial law enforcement had imparted to
them that they had never actually witnessed an ICO that did not
turn out to be fraudulent. Ireland has witnessed similar issues,
with a news story claiming that as much as 81% of ICOs launched
there were fraudulent (Krumina, 2018). As shown in Table 4,
starting in 2017 the CFTC and then in 2018 the SEC both began
to pursue action against FICOs (CFTC, 2018a; SEC, 2018). The
CFTC would release a document clarifying jurisdictional
differences with other regulatory bodies in 2020 (LabCFTC,
2020). As of 2021, rulemaking for digital assets is still ongoing
(CFTC, 2018b; De, 2019; LabCFTC, 2020; SEC, 2021b).

The action of the CFTC and SEC led to a series of
announcements that created regulatory uncertainty for
Veridium. Veridium and IBM were unsure how the CFIC
and SEC would alter the CFR (interviewee 4). This created
confusion as to whether Veridium would be subject to the
regulatory authority of the SEC or the CFTC (interviewee 4).
Uncertainty digital that
representative of carbon offsets counted as commodities

around  whether assets were
created regulatory uncertainty. Interviewees 7, 8, 10, and 11*
confirmed the existence of this regulatory uncertainty. This
changed the perception of risk by Veridium and IBM for their
business venture (Interviewees 1 and 4). Veridium and IBM
opted not to launch the marketplace (Interviewee 1; Interviewee
4; SEC, 202la). Despite the internal determination that
Veridium’s digital assets should be considered commodities,
there was uncertainty whether they fell under the SEC or
CFTC (Interviewee 4). Veridium would have preferred to be
regulated by the CFTC over the SEC (Interviewee 4). While there
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is a mechanism for Veridium to be given an exception to the
SECs and be regulated by the CFTC, interviewees suggested that
the costs to do so were prohibitive (Interviewee 4). Neither IBM
nor Veridium have decided to pay these fees in part because they
represent a first-mover problem (Interviewee 4). Violation of
regulations from the SEC or CFTC can result in punitive fines or
even imprisonment for violators and both agencies had begun
pursuing criminal cases against companies that used blockchain
(SEC, 2020d; 2020c). Since the two agencies use different sets of
regulations, Veridium could have found itself in violation of
regulations from one agency and not the other (interviewee 4).
This would result in either risking an enforcement action or
rebuilding their platform to come into compliance. Had
Veridium utilized a traditional centralized database instead of
a blockchain, it would not have been caught up in this regulatory
uncertainty.

Veridium lacked the compulsory power to confront the SEC
or CFTC who exercised institutional power through the CFR.
Part of Veridium’s lack of compulsory power may have stemmed
from a lack of knowledge of SEC and CFTC activities during their
early launch. Interviewee 5 was present during a meeting with
Veridium when they were looking for partners to develop their
blockchain application. During this meeting, Interviewee
5 claimed that while the founders had clear expertise in
carbon offsets, they may not have fully understood blockchain
technology itself. Thus interviewee 5 was against investing in
Veridium. Interviewees 5 and 9 both noted that many blockchain
startups fail because they either lacked understanding of critical
elements of blockchain technology or the appropriate subject
matter expertise for where they sought to use it. Veridium had the
subject matter expertise and, based on other interviews, may have
correctly identified an application for blockchain technology.
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Many of the aforementioned problems with carbon offsets stem
from issues around supply chain management (Kouhizadeh and
Sarkis, 2018; Thomason et al., 2018). Interviewees 4, 5, and
9 claimed that blockchain made sense for financial and supply
chain applications but that other proposed applications are
unlikely to succeed. Interviewees 7 and 10 even claimed to
have already developed the technology for the same use as
Veridium.

As 0f 2020, IBM opted to release Veridium’s blockchain code
software into open-source on the programming website Github
(DeJonckheere and Vaughn, 2019; Interviewee 4; Kale, 2019;
Kaplinger, 2019). Interviewee 4 suggested that this indicated IBM
has ended their involvement with the project. IBM has recently
scaled back its presence in the blockchain space (Allison, 2021).
Veridium itself is still active but appears to have transitioned
away from using blockchain for a carbon offset market
(Veridium Labs, 2021).

As previously mentioned, the decision to use blockchain was
likely an output of the structural and productive power dynamics
surrounding blockchain and ICT overall. Structural power in this
case study is closely linked to hegemonic capitalist structures.
Veridium is a for-profit company whose founders sought to fund
the sequestration of carbon and the protection of biodiversity, as
well as to support local stakeholders by creating a profit motive
that would hopefully attract investors (Resnick and Jackson,
2018; Sustainable Jungle and Lemons, 2018; “The Blockchain
Show,” 2018; Veridium, 2017b). Veridium received investment
from VCs: Brian Kelly Capital Management, Blockchain Capital,
and an unnamed European Venture Capital firm (Business Wire,
2018; Interviewee 1; Veridium, 2017a). VCs are a type of private
equity investor that seeks to increase their capital through
investment in promising business ventures in the form of
startups and new technology (Zider, 1998; Hogarth, 2017).
They often play a crucial role in ICT development within the
private sector (Hogarth, 2017; Pradhan et al., 2019). The VCs in
this case study also lacked enough power to confront the SEC
and CFTC.

Veridium came around at a time when blockchain
technology was of interest to many technology-focused VCs.
Interest in blockchain technology increased following the rapid
growth in the value of bitcoin and other cryptocurrencies
(Weaver, 2018; Coin Desk, 2019; Dews, 2019; Jimenez, 2019).
As
hypothesized applications, so new technology firms began to

previously discussed, blockchain has many other
appear that claimed they could use this new technology. VC
funds, eager to invest in potentially the next big company, began
making investments. The connection to the increased public
interest and VC investment was discussed by interviewee 5, who
pointed out that they had run into many individuals who saw
blockchain technology as an avenue to obtain VC funding. A
subset of these individuals either did not intend to build a fully
functional product or lacked enough of an understanding of
either the issue they wished to apply the technology to or the
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technology itself to do so. Those who did not intend to build a
fully functional product were among those who launched
fraudulent ICOs. Regardless, both VCs and those seeking their
investment often seek to shape the narratives around the
technology they are using as part of their overall strategy.
This leads to understanding the productive power dynamics
within the case study’.

Aside from VCs, other influential players we encountered
were influenced by and perpetuated neoliberal and libertarian
Neoliberalism and libertarianism discourse are
offsets
blockchain. Neoliberalism is a political ideology and policy

discourses.

influential in discussions around carbon and
model that emphasizes market competition, mainly via laissez-
faire economics, to achieve desired political ends (Smith, 2020).
Neoliberals often propose utilizing markets or transitioning
towards private-public partnerships to increase the role of
private capital in achieving policy objectives (Golumbia,
2013a, 2016; Daniel, 2017). Since Veridium’s strategy was to
build a marketplace where carbon offsets and other products
representing natural capital could be traded, neoliberalism
influenced their strategy as a firm. REDD+, the program that
Infinite Earth used to produce their offsets, is often seen as part of
the neoliberal discourse around climate change and forest
protection (Humphreys, 2009; Sheng et al., 2019).

Discussions on the disruption of traditional banking
industries and government regulations via technological
the study. The
development of blockchain technology is linked to techno-
libertarian discourses (Chohan, 2017; Cowen, 2018; Golumbia,
2016, 2013b; May, 1992). Techno-libertarianism seeks to

eliminate the need for government or societal oversight by

development were present throughout

replacing its primary functions with digital tools (Winner,
1997; Golumbia, 2013b, 2013a; 2015).
libertarians are often resistant to imposed government

Farrell, Techno-
restrictions in any form and, as predominantly expressed in
the American technology sector, seek the near-total abolition of
government (Golumbia, 2016, 2013b, 2013a; Daniel, 2017).
Interviewees did not express such extreme views, but several
were sympathetic to libertarianism more broadly.
Libertarianism was referenced or alluded to in the interviews
with interviewees 3, 5, and 8 as ideological motivations for
pursuing blockchain technology. One of Veridium’s investors
also discussed it during a podcast episode dedicated to Veridium
(Resnick & Jackson, 2018). None of the interviewees suggested
alternative uses for blockchain in the climate space outside of
carbon offsets, and all were involved in the private sector. The
lone exception was interviewee 5, who pointed out multiple
alternative applications, albeit outside the climate space. The
lack of discussion of blockchain for alternatives private capitalist

5 Investments in cryptocurrency have grown from ten billion dollars in
2013 to over one trillion dollars in 2021 (Best, 2021; Staff, 2021).
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systems could be an example of the productive power of private
capital.

As excitement around a technology grows, it attracts
additional attention from potential investors and the public
(Steinert and Leifer, 2010; Ball, 2019; Gartner, 2019). This can
result in a feedback loop sometimes referred to as a “hype cycle”
(Steinert and Leifer, 2010; Gartner, 2019). Blockchain became
such a popular subject that media outlets such as Coin Desk were
launched with the explicit purpose to cover it. The role of the
“hype cycle” was mentioned by interviewee 5. This was
reinforced by interviewees 3 and 4 who discussed the claims
of blockchains potential versus the instances where it had been
successfully deployed. Interviewees 5 and 9 both noted that many
individuals involved in blockchain were just involved because of
the excitement surrounding it.

Beginning in 2017, the SEC and CFTC began to provide
multiple reports to congress on digital assets and initiated public
outreach efforts as interest in blockchain technology grew
(Clayton, 2018; Targert et al., 2019). The role of podcasts as a
medium in technology media appears to have been recognized by
the SEC and CFTC. They attempted to exercise their own
productive power to the discourse
blockchain, which included podcasts (Busch
Valkenburgh, 2017; Busch, 2018). Their podcast episodes on
blockchain tried to inform stakeholders about their plans for the
regulation of blockchain technologies (Busch and Van
Valkenburgh, 2017; Busch, 2018). These podcast episodes
were released the same year that the whitepaper describing

influence around

and Van

Veridium as a company debuted (Veridium, 2017b).

Podcasts were a primary medium for those interested in
blockchain to gain press attention and build excitement (Bair and
Wolpert, 2019; Brown et al., 2019; Resnick and Jackson, 2018;
Round and Paul, 2018; Singh and Wolpert, 2018; Sustainable
Jungle and Lemons, 2018; “The Blockchain Show,” 2018;
Wolpert and Koo, 2019). There appears to be an entire
ecosystem of blockchain-oriented podcasts (Bair and Wolpert,
2019; Brown et al., 2019; Resnick and Jackson, 2018; Round and
Paul, 2018; Singh and Wolpert, 2018; Sustainable Jungle and
Lemons, 2018; “The Blockchain Show,” 2018; Wolpert and Koo,
2019). This indicates that these podcasts, alongside traditional
media, were considered a valuable medium for exercising
productive power.

The efforts to increase the visibility of blockchain may not
have just been to increase its adoption. IBM has been very active
in the blockchain space, being involved with the Stellar
blockchain and a different technology called Hyperledger
(Allison, 2021; Castillo, 2018; Hyperledger, 2020; IBM
Blockchain, 2018; Interviewee 3). Interviewee 3 went as far as
to say that IBM’s own involvement in blockchain was effectively
just for marketing, taking advantage of the hype cycle to direct
potential clients towards their traditional data storage business.
Interviewee 3 also claimed that blockchain’s relevance for the
development of digital institutions development is minimal. This
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was disputed by interviewees 7, 8, 9, and 10. Both interviewees
3 and 5 pointed out that the amount of effort it takes to form the
conditions upon which a blockchain could be applied to create
many proposed digitized institutions, such as for international
multilateral agreements, would make any blockchain actually
built superfluous®.

Conclusion

This study demonstrates that the choice of ICT for
implementing a policy or program can change the power
of stakeholders. Fifteen
relationships within the network of stakeholders were changed

dynamics within a network
by the presence of blockchain technology, while fourteen were
not. Veridium was unable to launch its carbon offset market as it
had planned. The problem appears not to have been with the
software or the concept (Interviewee 4; Kale, 2019). The problem
stemmed from their technology choice exposing them to
regulatory uncertainty from the SEC and CFTC (Interviewee
1; Interviewee 4). The SEC and CFTC were acting to prevent the
use of blockchain for financial fraud.

of the of ICT on
environmental governance have provided a limited analysis of
power dynamics (Gabrys, 2020, 2016; Ascui et al., 2018). Critical
theorists studying technology have long claimed that data and

Previous examinations impact

ICT are capable of influencing power dynamics (Boyd and
Crawford, 2012; Kitchin and Lauriault, 2014; Iliadis and
Russo, 2016). This research confirms that ICT can change
network of
stakeholders. This is also among the first attempts to study an

power dynamics within an environmental
empirical use case of blockchain in environmental governance.
Stakeholders should be wary of the nature of technological
discourse in the private sector. Private sector entities have an
incentive to increase the excitement around their investments to
improve their likelihood of making a profit. For stakeholders
trying to address urgent environmental issues such as climate
change, relying on unproven technologies poses a risk. With the
rise of other environmental tech companies that are looking to
play a role in global climate governance (Kann and Lacey, 2020;
Shieber, 2020), stakeholders will need to be cautious in their
vetting of potential tech partners and their technology. Power
dynamics, as demonstrated here, can rapidly shift when if a new
technology enables illicit activity.

Future research into blockchain and carbon offsets could look

into the successes and failures of market launches. At this time, the

6 Everland, Greenoxx, IHS Markit, The International REC Standard, TIGRs,
and Wildlife Works were all identified as partners in the Veridium white
paper but were not mentioned during interviews, and their current
involvement is unclear. Documentation could not be found indicating
further involvement.
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blockchain-based carbon market AirCarbon in Singapore has been
launched (Herman et al, 2019; Murtaugh, 2020; AirCarbon
Exchange, 2021). In this research, several functioning use cases
for blockchain were alluded to by interviewees that were outside the
scope of this work. Future research could analyze the impacts of
choosing to use blockchain for companies that successfully launch.
Potential overlaps between climate, financial, and informational
governance could be an area for further research.

Veridium should be considered a cautionary tale for
practitioners. Veridium did not launch its marketplace
because its choice to use blockchain technology instead of
traditional software packages exposed it to
uncertainty from the SEC and CFTC

Veridium and IBM did not wish to expose themselves to

regulatory
(Interviewee 4).

potential regulatory enforcement, since such enforcement can
bring about fines and potential jail time (Fridgen et al., 2018; De,
2019; CFTC, 2020; SEC, 2020c). The excitement around the
technology likely influenced the choice to use blockchain by
Veridium. The productive power of venture capital drove this
excitement on technology media. The use of productive power by
venture capitalists to raise awareness of the technology
contributed to the interest of individuals and groups that
found a use case for it in financial fraud. The application of
blockchain for financial fraud led to regulatory action by the SEC
and CFTC, and Veridium fell within their jurisdiction. Had
Veridium chosen not to use blockchain for their carbon offset
market, they could have avoided entanglement with the SEC and
CFTC. This study indicates that the CFTC and SEC should
address regulatory uncertainty for blockchain technology.
Specifically, the CFTC and SEC should provide clear guidance
on whether digital assets representing carbon offsets are
commodities or financial securities. While it did create a
problem for Veridium, overall the response by the SEC and
CFTC could be seen as a positive example of a state pushing back
against illicit behavior in the technology sector.

Practitioners should be cautious about adopting novel
technologies and ensure that they have access to the
technical expertise to independently evaluate the benefits
and risks of adoption. Stakeholders that lack the technical
expertise to do so may create a vulnerability for their partners.
The decision by Veridium to use blockchain for their carbon
market added the SEC and CFTC into their network of
stakeholders; changing the power dynamics. At the same
the
unchanged by the presence of blockchain. Specifically, this

time many relationships within network remain
did not appear to impact many of the relationships connected
to Infinite Earth and its REDD + project in Indonesia.
Environmental governance has carried on for their work
despite this event. New and novel technologies that may be
used for environmental governance are constantly being
developed and proposed. As we see more proposals ranging

from blockchain to geoengineering to confront the climate
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crisis practitioners must evaluate new technologies from not
just a technical standpoint but a political one as well.

This need to evaluate new technologies should not just be a
burden on individuals. As technology plays a greater role in
sectors such as finance, institutions such as the CFTC and SEC
must be better prepared to rapidly evaluate and provide
concise guidance on their use. This situation could have
been avoided had the rules around ICO’s and carbon
offsets been clear early enough that Veridium to continue
development. Had Veridium been able to enact its blockchain
platform, it would have been another entry in a new form of
private sector management of the environment. Instead,
because of the actions of fraudsters which mobilized the
SEC and CFTGC, this chain of stakeholders beginning with
Rimba Raya and its stakeholders were blocked from using
novel technology to solve for a problem within climate
governance.
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