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Abstract 

While carbon offsetting is becoming a growingly more recognized way of supporting the transition to a 

low-carbon economy, it faces the chasm of innovation. This thesis seeks to explore the potential of 

blockchain to uphold the adoption of carbon offsetting solutions. The theoretical framework for the 

investigation stems from three areas of research: carbon markets, blockchain and innovation adoption. 

The research uses a qualitative, exploratory and abductive methodology approach. Semi-structured 

interviews were conducted in order to present four empirical accounts on employing blockchain in the 

voluntary carbon market domain. The results unveil the potential barriers to and drivers of broader 

adoption of carbon offsets and the considerations each of the adopters took into account in their 

innovation-decision process. The findings suggest that the ways to potentially cross the innovation 

chasm embraced by the case companies correspond to the techniques found in the literature and that 

distributed ledger technology could be be a value-adding element of the solution in that process. 

 

Keywords: blockchain, innovation adoption, crossing the chasm, innovation diffusion, distributed 

ledger technology, carbon offsetting, voluntary carbon market. 
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1 Introduction 

1.1 Background 

Combating climate change, being one of the most daunting tasks faced by the present world, requires 

diverse socio-economic changes as well as technology and regulatory improvements. Greenhouse gases 

(GHG) emissions are widely recognized as having a negative impact on the environment and as the 

culprit behind the acceleration of climate change. As a result, there is a growing understanding of the 

urgent need to transition to renewable sources of energy or a low-carbon energy system.  

As we begin to recognize the shortcomings of the existing legacy energy system, the demand for energy 

is constantly increasing and expected to rise by almost 50% by 2040 (Outlier Ventures, 2019). This 

makes for an even more pressing challenge of finding ways to meet that demand using low-carbon 

solutions and, in parallel, fighting to diminish the impact of human activities exploiting the environment. 

This has brought new markets that collectively strive for mitigating climate change into existence. The 

climate markets, as they are referred to, are aimed at reducing GHG emissions in the most efficient 

manner possible. As proclaimed by the UN, the target is to keep the global temperature rise this century 

well below 2 degrees Celsius (United Nations, 2018). In order to reach that target, various policymakers 

introduced emissions trading schemes (ETS), typically with a cap-and-trade scheme to cut emissions 

where it is the most cost-effective to do so. The action of offsetting has become a key element of 

developing a robust carbon management strategy (Carbon Trust, 2006).  

Despite ongoing developments and growing market trends in carbon offsetting (World Bank, 2019), the 

architectures of many emission trading systems face challenges, both from a technical and socio-

economic perspective. On the technical side, the digital infrastructures are not resilient enough, which 

may create the risk of double-spending, tax fraud or lack of data integrity. From the societal perspective, 

carbon markets are perceived to be dominated by the energy industry front-runners, and not inclusive 

enough for the energy end-consumers or businesses, which stifles both understanding and adoption of 

carbon offsetting solutions. As in the case of any innovation adoption, it is a key requirement for the 

solution to be communicated (i.e. diffused) effectively across the participants of a social network. 

Research suggests that the use of distributed ledger technology (DLT) could both improve the resilience 

of emission trading systems (Hyvärinen, Risius, & Friis, 2017) as well as increase the trust and 

awareness of carbon offsetting among regular consumers and business entities (Climate Ledger 

Initiative, 2018). This thesis aims at exploring how the introduction of emerging technology, namely 

blockchain, can create an opportunity for broader adoption of carbon offsetting, particularly in the 
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voluntary carbon market domain. The motivation behind the research and the problem statement will be 

explained in more detail in the following sections. 

  

1.2 Motivation 

The motivation behind this thesis project is multi-layered. Firstly, it is connected to the author’s personal 

interest in distributed ledger technology, innovation and sustainability. Carbon offsetting emerged as a 

domain that naturally bridges the three areas of interest. Secondly, it is motivated by the goal of 

contributing to the developing understanding about and deployment of the blockchain applications. In 

reality, while thorough research from the information systems field is necessary to understand the 

implications of such technology, there are still not enough studies that place blockchain within a specific 

context (Notheisen, Hawlitschek, & Weinhardt, 2017) and, as in the case of this thesis, the context is 

made fairly socio-technical. 

The author is not attempting to defend carbon offsetting as a successful use case of DLT. Instead, the 

research aims to prove that there are existing applications of blockchain that go beyond producing digital 

currencies, and are worthwhile to take into consideration. At investigating the voluntary carbon 

offsetting domain, it explores specific factors that influence innovation decision-making and goes over 

the innovation adoption process from four empirical accounts. The case companies are assumed to use 

the climate action challenge as an opportunity to modernize the energy sector and facilitate the transition 

into a low-carbon economy. The study aims at describing how they go about seizing that opportunity. 

Lastly, as the thesis bases on diffusion research, the author treats the exposure to innovation as a key 

first step to any technology adoption. Thereby, the final motivation is related to the desire of improving 

the perception of blockchain, and to encourage governments, academia, organizations and individuals 

to review the possibilities for new emerging technologies and carbon markets. 

 

1.3 Research Question  

This study is exploratory in nature and aims to answer the following research question: 

How can blockchain contribute to broader adoption of carbon offsetting solutions? 
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In order to answer this question, the paper will first develop a theoretical foundation to provide a better 

understanding of some important characteristics of both carbon markets and distributed ledger 

technology. Further, it will describe four different accounts on the technology and the carbon market 

coming from startups operating within the domain. The next step will be to investigate what were the 

considerations of each of the companies at applying blockchain in their solution. It will interpret the 

findings by disclosing differences and commonalities in perceiving the climate market inefficiencies 

and potential usefulness of the technology. Altogether, the research aims at exploring how the 

innovation in question, blockchain, can create synergy within the carbon offsetting domain, and how 

this potentially affects the market adoption. Hence, 4 sub-questions will be addressed to assist to tackle 

the main research objective: 

1. What are the commonly found challenges of blockchain technology and carbon markets? 

2. What are the perceived benefits of blockchain when applied to voluntary carbon offsetting? 

3. What the innovation-decision process of the companies looked like? 

4. What are the drivers of voluntary carbon market adoption?  

 

1.4 Scope and Limitations  

Due to limitation of this thesis, only the voluntary carbon market is perceived as the end application of 

blockchain for carbon offsetting, as there are many more regulatory and economic policies to consider 

when discussing the employment of innovation under the regulated industry. In order to keep the 

exploratory nature of this research, the focus will be put on the non-regulated markets. They are 

considered to be a testing (i.e. sandbox) environment for technical solutions that might be later 

standardized, provided the need for a given use case is proven and the technology is mature enough. 

Therefore, from the diffusion of innovation research perspective, the voluntary market side is a much 

more relevant environment to investigate.  

Relating to the exploratory nature of the research, this thesis does not attempt to justify any of the 

applications, but rather to portray the possible ways of innovation adoption in the context of carbon 

offsetting. Furthermore, the focus will be limited to the socio-technical and business implications of the 

introduced solutions, and not the regulatory or economic ones (e.g. pricing mechanisms) as those matters 

persist outside the context of the research question. 

As in the case of most emerging technologies, the full extent of its future applications and abuses is only 

visible dimly. Similarly, presently the voluntary carbon offsetting is still in its development and there 
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are not as many blockchain-based startups within the field. That is why the author used the Bird-in-

Hand effectuation principle to work with all the available resource (Sarasvathy, 2011). 

While blockchain is just a subset of distributed ledger technology (described in more detail in Section 

3.1), the terms in this paper are used interchangeably for simplicity. For a similar reason, “carbon 

credits” will be used in rotation with “carbon offsets”, even though technically they are closer to carbon 

allowances (explained in Section 2.2). 

 

2 Carbon Market Overview 

2.1 Climate Action 

As mentioned, it is already being recognized that the current energy market is not feasible to meet the 

ever-increasing demands of expanding economies (Bayar, 2017). As a response to the global concerns 

of the threat of climate change, 195 countries adopted the Paris Agreement at the COP21 in Paris, which 

went into force in November of 2016. In the agreement, they pledged to do everything in their effort to 

limit global temperature rise to well below 2 degrees Celsius. In reality, staying within the temperature 

limit requires rapid, large-scale systemic transformations to reach a carbon-neutral global energy system 

by 2050 (Climate Action Tracker, 2019). The challenge at hand depends upon tremendous global 

emissions reductions as well as net removal of greenhouse gases from the atmosphere. Development of 

efficient carbon markets is one of the main elements for the implementation of the Paris Agreement 

(Climate Ledger Initiative, 2018). 

Initiatives taken within the carbon market include electron-, non-electron- and electron-derivative-based 

solutions. The first type refers to electricity trading markets such as peer-to-peer and grid transactions, 

electric vehicles, among others, and it represents over 70% of the electric power sector (Reuters, 2018). 

Non-electron-based projects, on the other hand, relate to financing of renewable energy infrastructure. 

Lastly, electron derivative solutions involve treating electricity in its most economic sense – as a 

commodity that can be bought, sold, and traded in forms of carbon credits or Renewable Energy 

Certificates (REC), measured in tonnes of carbon dioxide-equivalent or tCO2e (Center for Resource 

Solutions, 2012). Along with ecological taxation, electron derivatives work as pricing initiatives aimed 

at incentivizing greater renewable energy production, thus lowering emissions. 

A carbon offset refers to a reduction in emissions of GHG made in order to compensate for emissions 

made elsewhere (CORE, 2019). Alternatively, it can be defined as a compensatory measure of 

promoting projects and activities that increase carbon dioxide absorption (Collins English Dictionary, 
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2019). Governments and organizations alike are beginning to realize there is so much one can do to 

reduce the emissions – beyond which point those abating efforts become a necessity. Carbon offsetting, 

while being a relatively young and still shaping market, is a growingly popular means of taking action. 

Currently, carbon pricing initiatives, constituting implementations of a mix of ETS and carbon tax, cover 

approximately 20% of global GHG emissions (European Political Strategy Centre, 2018). Offsetting, as 

prescribed by the Paris Agreement, is presently the best way for businesses and individuals to take 

responsibility for their emissions and invest in the transition to a low-carbon economy (Haines, 2019). 

 

2.2 Evolution of the Carbon Market  

Carbon market can be defined as a market that involves preparing a contractual agreement that specifies 

and describes an activity undertaken to reduce or offset GHG emissions (UNDP, 2016). An entity or 

individual taking action to reduce emission below the accepted level gets the offset documented in an 

appropriate manner. That is distinct from typical emissions trading schemes where entities are given 

allowances that reflect the volume of GHG they are allowed to emit under government regulation. 

Carbon emissions trading ultimately is an environmental policy device that imposes an economic burden 

on carbon emissions. 

Carbon markets exist under compliance schemes and voluntary programs. The former ones refer to the 

markets that are regulated and participation in them is mandatory. Typically, they employ cap-and-trade 

or rate-based trading schemes and are regulated by regional, national, and international carbon reduction 

programs, such as the Kyoto Protocol’s Clean Development Mechanism (CDM) and the European 

Union’s Emissions Trading Scheme1 (EU-ETS). The EU-ETS is the biggest market for emission 

allowances, with the United States and China – the world’s top polluters – following up with their own 

mandatory carbon-reduction policies. Despite differences between various jurisdictions, one ton of CO2 

emitted is one ton of CO2 emitted, regardless of provenance, which calls for greater market 

developments regardless of geographical borders, and also outside the compliance schemes. 

The much smaller voluntary market refers to the transactions of carbon offsets that are not compliant 

with the Kyoto Protocol, for sale to entities who choose to mitigate their own GHG footprint from a 

non-regulated market, e.g. transportation or electricity consumption. This may also include buying pre-

compliance offsets before the emissions reduction is required and capped by regulation. In that sense, a 

share of the voluntary markets can be considered to be in a transition state before they are standardized 

 
1 The EU-ETS was established through the Directive 2003/87/EC and entered into force in October 2003. 
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under national or international governance. More importantly, while total voluntary offset emissions 

reductions remain small, compared to what is required to mitigate climate change globally, efforts and 

technical solutions on the voluntary markets may have a ripple effect into the regulated ones (World 

Bank, 2018). Hence, non-regulated carbon markets can be treated as a testing environment for activities 

that might be later standardized. 

Carbon offsets typically support projects that reduce GHG emissions short- or long-term. The most 

common source are renewable energy projects, such as wind farms, hydroelectric dams, or solar energy 

(Hamrick & Gallant, 2017). The other type of projects regards energy efficiency (EE) initiatives, such 

as reduction of agricultural by-products or industrial pollutants as well as forestry projects (European 

Political Strategy Centre, 2018). Figure 1 presents the composition of different CDM project types 

(UNEP DTU Centre, 2019). From the CSR perspective, the most popular source of carbon offsets come 

from EE and turbine projects (Hamrick & Gallant, 2018). 

 

Figure 1. Percentage of CDM projects in each category (source: UNEP DTU Centre, 2019) 

Essentially, the two markets represent two different types of projects: carbon sink and renewable energy 

projects. The former considers allowances that are issued to entities covered within a defined capped 

boundary (e.g. at country or industry sector level), to be retired by them against their own emissions. 

Therefore, the face value of an allowance reflects the amount the entity can emit, rather than the amount 

of tCO2eq emission mitigation brought about. Carbon offsets also represent a unit of GHG equivalents, 

but they are generated by a reduction in emissions made possible by a renewable energy project designed 

specifically for that purpose (Cooper, 2017). 

One way of understanding the key differences between the two markets, as suggested by Hamrick and 

Galland (2017), is to treat the compliance markets similar to commodities markets, where trading occurs 

to favour the lowest price and there is little differentiation between products. Voluntary markets, 
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however, more closely resemble the real estate markets – even if two houses are of identical size and 

make, there are many more factors having an impact on the selling price (Hamrick & Gallant, 2017).  

To conclude, even though the terms “carbon offsets” and “carbon allowances” are sometimes used 

interchangeably, they refer to different sides of the market. More generally, together with carbon credits 

and renewable energy certificates, they are all classified as environmental or green assets. Rather than 

natural commodities, they are a function of the standards and legislative schemes by which they are 

established (World Bank, 2018). Consequently, they may vary in value as they result in different 

emissions mitigation. 

 

2.3 Voluntary Market  

It is an onerous task for policymakers to predict the economic and social impact of changing the patterns 

of energy production and consumption. With that regard, project developers within the unregulated 

carbon market have the advantage of greater flexibility over those within the compliant one. Moreover, 

the voluntary demand reflects better the consumer needs and the level of adaptability and scalability of 

a given market, with companies and individuals opting for the kinds of emission they want to offset. 

Thereby, according to industry analysts, this gives opportunities for both citizen consumer action (i.e. 

more conscious consumerism) and an alternative source of carbon finance (Hamrick & Gallant, 2017). 

Forest Trends (2017) who first started tracking the voluntary market trends in 2006, has seen both project 

developers and retailers become increasingly creative and sophisticated in their methodologies. As a 

result, they view the voluntary carbon market as an incubator for “projects and ideas that are too 

unproven for current compliance markets” (Hamrick & Gallant, 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Simplified scheme of how voluntary carbon offsetting works (source: Hagelberg, 2019). 
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Voluntary offsets do have their own guidelines and a vast majority of projects follow rules and 

procedures set out by a voluntary carbon standard (Hamrick & Gallant, 2018). It is required for a project 

to meet the five criteria (see Table 1) to issue carbon offsets equivalent to the emissions reductions.  

Permanent The reduction must last in perpetuity  

Additional The reduction would not have occurred in a business-as-usual scenario  

Verifiable A neutral, third-party auditor has verified the emissions reduction 

Enforceable The reduction must be counted only once and then retired 

Real There is trustful evidence that the project actually removes or prevents emissions 

Table 1. Voluntary carbon standards’ requirements for offsets. 

Seemingly, the requirements are co-dependent and share a common challenge of verifiability. Despite 

the information on the volumes of offsets issued, transacted or tired being a valid metric for determining 

the market size, none of them is a strong indicator on its own of the overall emissions reductions. Instead, 

it would be much more valuable to look at the volume of offsets generated (Hamrick & Gallant, 2018). 

As this information is currently not available2, the data on voluntary offset issuances is the closest proxy 

to the environmental impact that the voluntary markets make. Looking at the market composition, 90% 

of voluntary offsets were purchased by the private sector, where CSR and industry leaders were the 

primary drivers for transactions (Hamrick & Gallant, 2017). A secondary motive is the one of pre-

compliance or speculating, i.e. to hedge against the possibility of future mandatory cap and regulations 

that will affect the prices (Hamilton, Sjardin, Shapiro, & Marcello, 2009). Further, companies that 

engage in the voluntary market are typical of low-carbon intensity, within the financial sector for 

instance, as they can compensate a significant share of their emissions at a relatively insignificant cost 

(Smith, 2011). 

Each carbon dioxide removal methodology comes with a different level of technology readiness, risks, 

benefits and permanence of the emissions removed. Looking at the volumes of offsets issued from 2005 

on, modifying industrial processes to emit fewer GHG has been the most efficient project type (64 

MtCO2e offsets from 72 projects), with Forestry and Land Use projects coming as second next (95 

MtCO2e from 170). In terms of the number of projects, Energy Efficiency and Fuel Switching (633 

projects) and Renewable Energy (611) projects are the most frequent, and, therefore, exhibiting the 

fastest movement. Descriptions of as well as more statistics on particular voluntary carbon removal 

projects, are available in Appendix B. 

 
2 This information is typically found within Project Design Documents, Validation or Verification reports. Since the data might be located in 

different pages or documents, there is not currently the aggregated emissions reductions generated numbers for voluntary carbon projects 

(Hamrick & Gallant, 2018). 
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2.4 The Current Carbon Offset Cycle  

A functioning carbon market comprises of many stakeholders whose collaborations rely on rules and 

standards, institutions, and infrastructures to enable the proper market operation and to ensure 

environmental integrity (World Bank, 2018). The carbon offsets or credits being under the transaction 

are fully virtual and data-driven units of account (Walker, 2017). As such, they are each assigned a 

unique serial number upon which they are verified and approved. However, the steps of verification, the 

institutions involved and the system requirements will vary in between regulated and unregulated carbon 

removal schemes. In the voluntary carbon market, the life-cycle of a carbon offsetting project typically 

consists of 6 stages: Project Idea Note, Project Design Document, Validation, Verification, Issuance and 

Retirement3 (Hamrick & Gallant, 2018). On average, the full cycle takes 2.5 years. 

The underlying digital infrastructure of a working emissions trading scheme requires a resilient and 

transparent accounting system in which the tradable assets are stored, transferred and retired. The World 

Bank (2016) defines three types of emissions transactional systems, as illustrated in Figure 3. What they 

all have in common is a technological architecture, typically based on a centralized database.  

 

 

 

 

 

 

Figure 3. Different types of emissions accounting systems compared. 

However, with the projects’ development, several challenges have appeared, such as legal constraints, 

confidentiality concerns and institutional barriers, scattering the registries into multiple sources, i.e. 

multiple centralized ledgers utilized within a single jurisdiction (World Bank, 2018). As a result, the 

institutions involved in a trading scheme face the challenge of overcoming the challenges so as to allow 

for the integration and transfer of relevant data. Therefore, a new system architecture is needed – a one 

that allows for the better capability to generate, manage, and harmonize data showing the outcomes of 

GHG mitigation actions. 

 

 
3 Definitions of project development stages is available in the glossary (Appendix A). 
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2.5 Conceptual Problems of Carbon Markets  

The following sections describe some of the issues particular to the carbon offsetting domain, found in 

the literature. 

Regulatory stagnation  

The reason why carbon offsetting is not more broadly deployed or popularized yet is that both 

compliance and voluntary markets are still in a pilot phase and it will take time to establish standards 

and best practices for each carbon removal methodology. Regulation and legacy infrastructure 

traditionally tend to slow down innovation and it is especially true for the energy sector. As long as there 

are no strong economic incentives directly solicited by regulators and governments, many companies 

might not be inclined to test some innovative solutions. On the other hand, the governments are not 

willing to urge some kind of behaviour before a diligent risk assessment is not performed, and a 

regulatory framework is not proposed. The technology advancements may push the sector forward, but 

it requires time, education and willingness to change the legacy infrastructure, for them to make an 

impactful change. 

Low credibility 

Historically, the credibility of carbon offsets has been threatened by several incidents. During the second 

phase of EU-ETS, for instance, they included reported theft of allowances and phishing attacks to take 

over access to accounts in the system (European Court of Auditors, 2015). There was an even bigger 

reported abuse by a major tax fraud causing damages of approximately 5 billion EUR (European Court 

of Auditors, 2015). Such incidents in the early phases of development of some offsetting projects 

severely threatened the public perception of them. Some even pronounced them guilty of greenwashing4 

(Beder, 2014). Project developers are obligated to provide transparency around offset ownership and to 

prevent double-spending, to help clear the negative perception and increase the credibility of carbon 

offsets. In that regard, compliance markets have the opportunity to capitalize on the solutions laid by 

voluntary carbon markets. Nonetheless, due diligence of the project is still necessary for the assessment 

and identification of trustful, “good quality” offsets to guarantee that they bring on the claimed 

environmental benefits (Carbon Trust, 2006). 

To increase the credibility of climate impact, the Paris Agreement established the need for a universal, 

transparent system of measurement, reporting and verification (MRV). However, the MRV 

 
4 Explained in the glossary (Appendix A). 
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requirements come with their own challenges. Appendix D describes exemplary requirements of various 

mitigation activities and potential issues around them. 

Double selling 

Double selling (or double issuing) is the most significant accounting risk. It refers to a situation where 

a GHG emission reduction or removal is claimed more than once to demonstrate compliance with 

mitigation targets or, in simpler terms, where the same credit being sold multiple times. As many 

countries prepare the infrastructure necessary to participate in the Paris Agreement, the issue of double 

selling has received considerable attention. Naturally, it distorts the view of progress towards carbon 

neutrality and has to be resolved to realise the full potential of climate action.  

Additionality 

As mentioned, both compliance and voluntary market administrators require that carbon removal 

projects are real, additional, verifiable, and permanent. The condition of additionality means that the 

reductions achieved by a project need to be additional to what would have happened if it had not been 

carried out (Broderick, 2008). The conditional nature of such a question is inherently problematic, as it 

is trying to compare the projects’ actual emissions to a counterfactual scenario of another reality, 

referred to as the baseline scenario. There is no failure-proof way of predicting what the business-as-

usual scenario would be, therefore the additionality testing relies on assumptions and rough estimates. 

What is more, the effect additionality might sometimes be embedded in the co-benefits, such as boosting 

local employment and business opportunities, providing access to electricity, creating new innovations. 

Typically such benefits can only be seen and measured in hindsight.  

Measurability 

Measurability relates to the verifiability and additionality of the projects. Currently, the accurate 

information on the volume of carbon offsets generated is dispersed across multiple sources (within 

Project Design Documents, Validation and Verification reports). As long as there is no data integration, 

the volume of emissions reductions verified under a standard persists the most feasible metric. 

Nowadays, the process of determining the full extent of one’s carbon footprint, then assuring that the 

offsets were used to replenish the environment is both time-consuming and opaque (Del Castillo, 2018).  

Standards harmonization 

In the voluntary market, there is a variety of standards, protocols, and verification methodologies, many 

of them typically proprietary to every offset provider (Carbon Trust, 2006). Despite the efforts to bring 
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on harmonization by introducing the Voluntary Gold Standard (VGS) and the Verified Carbon Standard 

(VCS) by the Climate Group, there still persists much confusion and disagreement about best practices 

of carbon offsetting and carbon footprint accounting methods. Appendix C gives a brief description of 

the range of current standards. 

 

3 Distributed Ledger Technology 

3.1 Definitions  

To be able to academically analyse a blockchain use case, the technology, as well as its related 

terminology, needs to be defined. 

Blockchain 

Literature finds various ways of describing the term blockchain, to a different extent of technicality. 

What they all have in common, is that the term was popularized in the cryptocurrencies domain, as the 

technology behind the digital currency Bitcoin. Initially, it worked as a decentralized distributed 

database technology that uses cryptographic methods to guarantee against tamper-resistance of 

transactions (Faber, Michelet, Weidmann, Mukkamala, & Vatrapu, 2019). It then was forming an 

ongoing chain of blocks, i.e. records, with hash pointers and separately containing data. The integrity of 

existing blocks was verified by a peer-2-peer network, using a set of protocol rules, called the codebase 

(Buterin, 2014b; Nakamoto, 2008) and eliminating the need for a trusted central entity. Ever since its 

basic functionality, blockchain has evolved into various other forms, often with the ability to store and 

execute programs (Cong & He, 2018). This was possible by extending the use of smart contracts beyond 

sending and receiving transactions, as in the case of Bitcoin. 

Distributed Ledger Technology 

Blockchain and distributed ledger are often used interchangeably but, technically speaking, blockchain 

is an architectural subset of DLT and shares the same functionality of distributed control over the 

evolution of data without a central authority. Moreover, DLT is a subset of distributed databases which 

provide a degree of fault tolerance if some nodes fail. What DLT offers farther is for individual nodes 

to be able a) independently verify and validate transactions that update the ledger, and b) independently 

recreate the entire transaction history (Hewett, Lehmacher, & Wang, 2019). The difference between 

blockchain is that DLT gives greater control to the implementer of the data to, for instance, command 

the structure, purpose, and functioning of the underlying network. Therefore, it is still decentralized in 
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the technological sense, with data being stored across multiple servers communicating with each other, 

but it is not decentralized in the ideological sense – as blockchain is. 

Smart Contracts 

Smart contracts can be defined as a “computerised transaction protocol that executes the terms of a 

contract once predefined conditions are met” (Szabo, 1996). In simpler words, it is a piece of code that 

gets triggered by blockchain transactions and reads and writes data in the ledger. That is what enables 

the cutting of intermediaries which ultimately fosters data security. The terms depending on 

decentralized consensus5 are tamper-proof and typically self-enforcing through automated execution 

(Cong & He, 2018). The key for blockchain technology is that such universally accepted “truth” is 

generated and maintained in a decentralized manner that is believed to improve the resilience of the 

system. Cong & He (2018) argue that, despite an abundance of definitions and applications of 

blockchain and decentralized ledgers, the decentralized consensus is what persists the core functionality. 

Nonetheless, as suggested by the UK Government Chief Scientist, it is only when distributed ledger has 

other applications layered on top on it, its full potential can be realised (Walport, 2015). 

Permissioned vs. Permission-less 

Another way of categorizing DLT solutions is based on the access, who can read and make changes to 

the ledger. Typically, there are two broad categories recognized, public and private, diverging in five 

key areas: permissions, consensus, security, performance and scalability (Gargolinski Jaeger, 2018). In 

a public blockchain, each node keeps the record of the transaction history and gets rewarded by 

validating the transactions with tokens (a process known as mining). This is the principle behind proof-

of-work (PoW), the functionality of the most public blockchain, bitcoin, despite being often criticized 

as time-consuming and power-intensive (Hewett et al., 2019). For this reason, various other consensus 

mechanisms have emerged, such as proof-of-stake (PoS), proof-of-capacity (PoC), and proof-of-elapsed 

time (PoET) (Koshik, 2019). 

Conversely, there have been multiple efforts to create private blockchains, encouraged by industry 

consortia that wanted to have greater control of who can access the network, due to security, regulatory 

or system performance concerns. Unlike public blockchains, private ones are not using mining to 

achieve consensus. Instead, there is a process called “selective endorsement”, based on the principle that 

the network participants are permissioned to be there and that the nodes involved in a transaction are 

able to confirm it. This allows for building a more modular architecture and greater transaction volume 

 
5 A description of the state of the world – e.g., whether the goods have been delivered or whether a payment has been made – that is 

universally accepted and acted upon by all agents in the system (Cong & He, 2018). 
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at faster speeds (Gargolinski Jaeger, 2018). Endorsers, as well as the extent of the permissions they are 

granted, are determined by the governance and code logic of the network. 

According to Hileman and Rauchs (2018), public and private blockchains can be segmented by 

distinguishing between different types of permission models (see Table 2). It refers to the permissions 

to 1) read – to access the ledger and see transactions, 2) write – to generate transactions and send them 

to the network, and 3) commit – update the state of the database. 

 Read Write Commit 

Open 

Public permissionless Open to anyone Anyone Anyone 

Public permissioned Open to anyone 
Authorized 

participants 

All or subset of 

authorized participants 

Closed 

Consortium (multiple 

organizations) 

Restricted to an authorized set 

of participants 

Authorized 

participants 

All or subset of 

authorized participants 

Enterprise (different units 

within a single organization) 

Fully private or restricted to a 

limited set of authorized nodes 

Network 

operator only 
Network operator only 

Table 2. Overview of blockchain architecture models. 

To conclude, the choice of architecture will depend on the kind of trade-off that is applicable to a 

particular blockchain solution. With the public network giving the promise of greater decentralization, 

where no trust is assumed, more closed network materialise on improved scalability, performance and 

security (Schwartz, Youngs, & Britto, 2014). Ultimately, it becomes a choice of the level of control – 

between open, shared or centralized control of the network – as well as the nature of the data stored on 

the ledger. Moreover, as reported by Li (2019), one major technological constraint inherent to current 

public blockchains, such as Bitcoin and Ethereum, pertains to the issue of scalability, meaning that they 

might not be able to handle thousands of transactions per second. Therefore, the selection of an 

underlying blockchain architecture has to base on a thorough cost-benefit analysis by the project 

developers. 

 

3.2 Key Functionalities  

Depending on the protocol used and the architecture chosen (see Table 2), blockchain can find its 

application in multiple industries, especially where disintermediation and trust are of high concern. A 

fundamental question is, where and how blockchain can add value to existing technologies and business 

processes. The following section aims to address this question by introducing some core characteristics 

of the distributed ledger technology. 
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Disintermediation 

The main idea behind blockchain is to manage and store data across a peer-to-peer network rather than 

a central entity (Underwood, 2016). All participants of the network have their own identical copy of the 

ledger and any changes to it are reflected in all copies within minutes or, in some cases, seconds. The 

security and integrity of the assets stored are enabled through the use of public keys and signatures, 

maintained cryptographically. Depending on the consensus protocol, data entries can be updated by one, 

some or all the network participants (Walport, 2015). This reduces reliance on a third-party intermediary 

and is a worthwhile solution, as long as the cost of keeping the traditional intermediaries exceeds the 

value they add. It is also possible that new forms of intermediaries will emerge in the future (Hewett et 

al., 2019). 

Auditability 

Following the disintermediation and improved coordination, the use of DLT can have the potential to 

consolidate and improve the integrity of the data. The information on the blockchain is made visible 

only to the authorized participants of the network and secured by public keys and signatures. As 

mentioned, a distributed ledger allows for a single-version-of-truth (i.e. the decentralized consensus), as 

all transactions are time-stamped and tamper-proof (providing a single source of data integrity). This 

reduces the need for auditors, creates trust and prevents fraudulent behaviour (Hewett et al., 2019). 

Security 

Blockchain technology is touted to have the potential to provide a more resilient cybersecurity solution 

and high privacy protection level (Schutzer, 2016). This is made possible through the distributed, 

redundant nature of blockchain that creates multiple points of failure instead of just one. Therefore, a 

cyber-attack would have to target all the shared copies of the ledger simultaneously to be successful 

(Walport, 2015). Further, what makes the technology more resilient are the cryptographic constructs 

such as hash functions and digital signatures to safeguard the records in the database (Hewett et al., 

2019). That being said, effective cybersecurity is dependent on such factors as careful engineering, code 

review, system design (Fischer, 2015) – using a blockchain alone generally does not add value in this 

respect. 

Automation 

Through the use of smart contracts, blockchains can be programmed to automate business processes 

(e.g. financial transactions). This has the potential to decrease transactional costs and delays associated 

with traditional contracts, making the business cycle more efficient. As the assets stored on the ledger 
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can be financial, legal, physical or digital, this opens up opportunities across various industries. For 

instance, it may address the concerns around IoT networks security and reliability. In such a case, 

blockchain can ensure the ceaseless connectivity of IoT devices (Jackson, 2017). 

To conclude, any project that requires many unknown parties to transact business and exchange 

information, without any central authority controlling and verifying those inputs, may call for a 

blockchain-based solution. However, the level of disintermediation and decentralization will depend on 

the selected distributed system architecture and its designated application. Most typically, the use cases 

for which blockchain is the most applicable follow one of the possible scenarios: a) there is no existing 

intermediary, b) existing intermediaries are costly or unreliable, or c) existing intermediaries can use the 

technology to efficiently increase the transparency, security or reliability of their records (McQuinn & 

Castro, 2019). 

 

3.3 Blockchain Layers  

The earlier discussed functionalities of blockchain are believed to solve some business problem or seize 

an opportunity. However, the value-added coming from the innovation will ultimately depend on its 

application to a particular industry or use case. In order to be able to assess the usefulness and 

compatibility of such a solution, it is necessary to understand what consists of a blockchain application. 

Blockchain can be broken down into three layers: the protocol layer, the network layer and the 

application layer (Danson, 2018). The protocol layer is where the foundational software lies and where 

the “rules” and functionalities of the system are determined. The second layer refers to the physical 

components of the solution, i.e. the computer nodes which are running the software, storing a copy of 

the ledger and verifying the transactions. That is also where it needs to be considered if the network 

needs to be integrated with other systems. Lastly, the application layer consists of the user interface, in 

other words, the application itself with which the users interact. 

For public blockchains, the value is captured in the protocol layer and not the other layers (Pearson, 

2018). However, as decentralized applications become more powerful and scalable (Mashinsky, 2018), 

the network and application layers are believed to generate the most value. In order for this to happen, 

“there is a need for a decentralized app that provides an indispensable service while also bringing top-

notch UX for all experience levels. It needs its own killer app” (Pearson, 2018, Walport, 2015). 
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3.4 Blockchain as an Information Infrastructure  

Essentially, blockchain is a technical protocol allowing for the transparent recording of transactions in 

an immutable and tamper-proof distributed ledger. While cryptocurrencies domain is its first known 

implementation, and clearly an interesting technical phenomenon (Bonneau et al., 2015), the database 

architecture technology is also an emergent information infrastructure (Star & Ruhleder, 1996). As such, 

it is growingly being referred to as an “emerging Internet-based protocol layer serving as ground for 

entrepreneurs to build new innovative services” (Jabbar & Bjørn, 2017). For instance, when 

empowering IoT devices with blockchain, it may potentially disrupt a large number of industries such 

as supply chain management, agriculture, healthcare, energy, manufacturing, smart buildings, wearables 

and smart transportation (Eastwood, 2017) which, evidently, are all relational in nature. 

Fundamentally, blockchain is a shared computer system infrastructure (Down, 2019). What is more 

novel about it is its distributed nature that removes the control from the central third party, by enabling 

the network itself to be the intermediary (Ernst & Young, 2016). As mentioned, the full potential of a 

blockchain can be realised through smart contracts which, once created, are able to operate 

autonomously and with no supervision. According to Peter Hiom, Deputy CEO of the ASX, this allows 

the cross-organization workflows to be dramatically simplified (Warren & Treat, 2019). It is, therefore, 

natural that the technology is being experimented as a means to improve business operations that today 

are considered unreliable, expensive or inefficient due to the existing system infrastructure or business 

models. 

The findings of Jabbar and Bjørn (2017) suggest that the blockchain information infrastructure is shaped 

by entrepreneurial actions that typically are “self-initiated and directed at sustaining or increasing the 

individual stakes in the emerging information infrastructure”. As such, it is made up of a layered socio-

technical relational construct (Star & Ruhleder, 1996) that is geographically distributed and dynamically 

evolving. In another study, the researchers introduce infrastructural grind as the activity by which a 

given domain intersects with new technological infrastructures (Jabbar & Bjørn, 2018), such as DLT. 

They describe the notion of the infrastructural grind as the aggregate of simultaneous processes whereby 

the technical features become an inherent part of the information infrastructure. 

Blockchain as a computer architecture represents a revolution in record-keeping by changing how 

information is stored and communicated. Because of its diverse features, there is no base scenario or 

best practice of how the technology can be embedded into an existing information infrastructure. 

Similarly, the market has not yet settled on any one architecture or approach (Deloitte, 2019a). 

Therefore, the potential infrastructural grind between a given domain and the technology will ultimately 

depend on such factors like data structure and system functionalities. As a result, it supports a process 
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of trial and error of adjusting the technical solution to a particular domain to make the blockchain 

infrastructure sustainable and compatible. 

 

3.5 Blockchain and Carbon Offsetting 

After having discussed opportunities and conceptual issues around the blockchain technology and 

carbon removal projects in subsequent sections, this section aims at exploring how this technology can 

be applied to that particular domain.  

As mentioned, blockchain is best leveraged in the use cases where auditability and traceability are of 

great importance (McQuinn & Castro, 2019). One of the basic prerequisites for this technology is that 

the transacted product has a digital identity on some level. Carbon credits, in fact, meet that requirement 

– they are fully virtual and data-driven (Walker, 2017), as each issued offset is assigned a unique serial 

number. What is more, they rely on multiple steps of verification and approval. Blockchain can be used 

for streamlining and automating the process of verification through the transaction to the retirement of 

an offset, with the use of smart contracts. This not only enhances the auditability and transparency of 

carbon removal projects but also prevents double-claiming and other frauds (Gambill, 2018). Overall, 

digitising the MRV process is believed to potentially lower current challenges (refer to Appendix D) 

and increase the quality and value of impact data and blockchain may be the value-adding factor (World 

Bank, 2016). 

Presently, project developers pay for both third-party verification and the issuance of offsets (Kelley 

Hamrick & Gallant, 2017). It would be interesting to test to what extent the third-party verification can 

be substituted with blockchain. For instance, it could be achieved by deploying sensors that 

automatically measure GHG emissions, store the result in a distributed ledger and then automatically 

surrender the credits (Liss, 2018). As a result, it brings on another application of IoT empowered by 

blockchain (Christidis & Devetsikiotis, 2016). Further, Jared Klee believes that tokenization and making 

this process more auditable could bring the opportunity for the carbon market to open up to a much 

larger audience (Del Castillo, 2018). 

As reported by Deloitte, when looking at top three blockchain use cases by industry, the energy and 

resources sector sees data validation, data access and digital currency as the most compelling (Deloitte, 

2019b). Moreover, the UNFCC has touted the technology to potentially lessen some impediments to the 

market by improving carbon emission trading, enhancing finance flows and increasing transparency of 

reported emission reductions. Alexandre Gellert Paris from the UNFCCC asserted at one conference 
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that partners implementing the Paris Agreement should make use of all innovative and cutting-edge 

technologies available, and added: “blockchain could contribute to greater stakeholder involvement, 

transparency and engagement and help bring trust and further innovative solutions in the fight against 

climate change, leading to enhanced climate actions” (UNFCCC, 2017). 

To conclude, distributed ledgers can be seen as having broad applications for the transfer of value in 

various systems, potentially including carbon trading systems. It can help synthesize and support the 

transaction of all types of emission-related data in a shared, globally accessible environment. Overall, 

as it has been discussed, there is a need for digitalization of the carbon market and blockchain may play 

an important part in the suite of digital innovations. 

 

4 Innovation Adoption 

4.1 Diffusion of Innovation Theory 

Diffusion of Innovation (DOI) theory is the most well-known theory about technical innovation which 

has been applied in countless disciplines. It was first popularized in 1962 by a communications studies 

professor, Everett Rogers, who defines innovation as “an idea, practice, or object that is perceived as 

new by an individual or another unit of adoption”. On the other hand, he argues that diffusion is “the 

process by which an innovation is communicated through certain channels over time among the 

members of a social system” (Rogers, 2003). Therefore, the DOI theory attempts to explain the 

innovation-decision process, by suggesting that potential users choose to adopt or reject an innovative 

solution based on beliefs and assumptions that they form about it (Karahanna, Straub, & Chervany, 

1999). 

Drivers of Innovation 

Innovation is often perceived as the application of better solutions that meet the existing market needs 

or the yet not articulated needs (Maranville, 1992). In more theoretical terms, the degree to which the 

solution is considered better than the existing standard is defined as “relative advantage” and is 

considered to be one of the best predictors of the innovation adoption. The other predictors, or common 

characteristics of ideas that spread, are compatibility, complexity, trialability and observability (Lou & 

Li, 2017). Compatibility refers to the extent to which an idea is regarded as being coherent with the 

innovation adopters’ existing values, prior experiences, and requirements. Complexity is the perceived 

level of difficulty in understanding the new solution and its application. Trialability concerns how 

limited it is for the target users to interact and experiment with the new concept or product. Typically, 
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with a greater number of experiments, the solution can be adjusted to be more compatible with users’ 

needs, which streamlines its adoption. Lastly, observability refers to the visibility of the results of trying 

or executing the idea. When the impact of new solutions is made highly visible, it increases the chances 

of mass adoption. All five characteristics are interlinked and are used to explain the drivers of the 

innovation-decision process (Lee, Hsieh, & Hsu, 2011). However, previous findings based on the meta-

analysis of 75 diffusion articles performed by Tornatzky and Klein (Tornatzky & Klein, 1982) 

demonstrate that only relative advantage, compatibility and complexity of technical innovations were 

consistently related to their adoption. 

The DOI theory proposes four main elements that collectively influence the spread of innovation: the 

idea itself, communication channels, time and the social system. The process relies heavily on adopters 

– individuals, organizations, clusters within social networks or countries (Meyer, 2004) who may act as 

innovation gatekeepers. The wider environment or ecosystem the adopter finds themselves in may exert 

pressure on innovation diffusion. This includes technical solutions that are intentionally spread, for 

instance by political regulations. Such environmental involvement is being referred to as external 

influences which, together with internal influences, comprise of the social system of the potential 

adopter (Rogers, 2003). 

 

Figure 4. The diffusion of innovations graph (Rogers, 2003). 

 

Stages of Adoption 

Rogers introduces four categories of adopters: innovators, early adopters, early majority, late majority 

and laggards. Figure 4 above shows successive groups of technology adopters (in blue) along with its 

market share (in yellow) that eventually reaches the saturation level. As observed, innovators and early 
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adopters make up just 16% of the population. The intersection point may be referred to as the “sweet 

spot” of technology adoption, with the right players meeting the right time and the right environmental 

factors. 

Adopters may all find different entry points to their innovations. However, the diffusion of innovation 

typically follows a five-step decision-making process. A renewed Roger’s model of the adoption process 

proposes five stages: knowledge, persuasion, decision, implementation, and confirmation (Rogers, 

2003). An organization or individual might reject an innovation at any point of the process or after it is 

implemented. Figure 5 below reflects the steps of the Innovation-Decision model with variables 

influencing the adoption or rejection of an innovation. 

Figure 5. The Innovation-Decision Process (source: Rogers, 2003). 

 

 

4.2 Blockchain Technology Adoption 

“Every disruptive technology first makes an impact somewhere – often with just one so-

called lighthouse industry that stands at the leading edge of adoption.” – Deloitte 

Typically, the adoption of a new information system will depend on the users' perceptions and attitudes 

in terms of perceived usefulness and perceived ease of use (Davis, 1993). As this current section 

explains, there have been many additional factors for consideration in the case of the DLT adoption. 

Blockchain is considered to be a relatively new technology and to continue to evolve quickly. However, 

the initial fintech mania attributed to the 2008 worldwide financial crisis seems to have saturated in its 
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prolonged effect on this technology adoption. A Deloitte survey of 2018 showed that the momentum 

had begun shifting from “blockchain tourism” toward the creation of practical business applications 

(Deloitte, 2018). The same survey one year later revealed more signs of blockchain’s increased maturity, 

with respondents seeing more diverse opportunities of the technology as well as showing a greater parity 

of identified barriers of adoption (Deloitte, 2019a). 

According to Tozex (2019), the application of the DOI theory to blockchain reveals that, currently, we 

are at the end of the early adopter’s cycle which began in 2013. Thereby, blockchain is believed to be 

on the verge of “early majority” phase, with mature businesses from various sectors having entered the 

market. Financial services industry, however, remains to be the strongest driver of DLT adoption. As 

reported by the World Economic Forum, 80% of banks were involved in some blockchain project in 

2017 and over 90 central banks have growingly engaged in blockchain considerations (McWaters, 

2016). 

Loi Luu (2018) represents a more pragmatic approach at attempting to localize blockchain on the 

innovation diffusion curve. He argues that the question should be addressed from two different angles: 

investments and technology. On the investments side, the technology has indeed entered the “early 

majority” stage, with growing amounts of capital flowing into cryptocurrencies. As an example, online 

wallet and portfolio tracking apps have seen an exponential expansion in their popularity. Nonetheless, 

as described in Section 3.3, the cryptocurrencies capitalize on the network layer of blockchain, therefore 

not on the technology as a whole. 

From a technical perspective, according to Luu, the market is still lagging behind. He mentions the 

scarcity of distributed systems developers as being one of the key limitations. Moreover, there persist 

to be many technical uncertainties that need to be ironed out, such as scaling, regulatory compliance and 

interoperability with other digital systems (Ammous, 2017). The Deloitte 2019 (2019a) survey identifies 

implementation (replacing or adapting existing systems), regulatory issues and potential security threats 

as the three top organizational barriers to greater investments in blockchain. 

As reported by World Bank (2018), a particular challenge for the adoption of the emerging technologies 

that must be resolved promptly is a cultural change among the industry stakeholders, regulators and 

policymakers. This appears to be extremely relevant in the context of the development of climate 

markets and calls for a greater understanding of how legacy systems could potentially inhibit innovation 

adoption. On the other hand, Louigi Verona (2019) argues that the main reason why blockchain fails the 

cost-benefit analysis against other solutions lies in people developing applications in domains which 

they are not experts in. Therefore, a successful blockchain implementation depends both on the 

understanding of technology and of the context in which it is applied. 
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Seemingly, the technology adoption can be assessed on multiple levels. There are an industry outlook 

and the actual application-level perspective. The prevailing conclusion is that a blockchain use case can 

realise its maximum value when applied to the right domain. That domain can be then referred to as the 

“lighthouse industry” which successfully crossed the chasm of innovation and leads towards broader 

market adoption.  

 

Blockchain adoption in energy and resources 

An industry-to-industry look at Deloitte’s 2019 Global Blockchain Survey (2019b) suggests that there 

are “many paths lead to blockchain adoption, and no two are alike”. As they looked into ten different 

industrial groupings6, their findings show that each industry pursues the technology in a way that best 

serves its collective interests. As it is nearly impossible to generalize about industrial blockchain 

adoption, a closer industry focus is recommended instead. 

When looking at the top three blockchain applications by industry, the energy and resources sector sees 

data validation, data access and digital currency as the most compelling use cases (Deloitte, 2019b). 

Some of the identified areas with undergoing pilot projects include decentralized energy trading, access 

to wholesale energy markets to end-users, green certificates and carbon trading, grid management, IoT-

based asset management and e-mobility (Andoni et al., 2019). Thus, there is a variety of blockchain 

applications that together foster technology diffusion. On the other hand, the senior executives who 

participated in the Deloitte survey identified various barriers in achieving greater blockchain adoption. 

The two key obstacles cited by them were potential security threats and lack of in-house talent. Other 

mentioned challenges implicated scalability, speed, and regulatory concerns in a highly regulated 

industry as well.  

As the industry survey by Deloitte (2019b) suggests, the energy and resources industry offers 

opportunities of disruption that “align neatly with the kinds of transformational change that only 

technology such as blockchain can provide”. However, the innovation has yet to manifest true impact 

within the sector and only the future can unfold which type of pilot projects will show the most potential. 

 
6 The groupings: consumer products; energy and resources; financial services; industrial products and construction; life sciences and health 

care; manufacturing; professional services; retail, wholesale, and distribution; technology, media, and telecommunications; and “other.” The 
last category (“other”) includes automotive; travel, hospitality & services; higher education (private); government & public services; 

agricultural products & food processing; and aerospace & defence (Deloitte, 2019b). 
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4.3 Carbon Market Adoption 

As discussed earlier, carbon emissions trading constitutes a key element of climate action. Along with 

other carbon pricing mechanisms, it is regarded as the preferred solution by environmental economists 

of practically all theoretical orientations (Haites, 2018).  

Generally, the process of market adoption follows the steps of the product life cycle: introduction, 

growth, maturity, decline and abandonment (Shital, 2017) and, therefore, intuitively, it reflects the 

process of innovation-decision-maki described in Section 4.1. Figure 6 represents the steps of market 

adoption of a sustainable solution. With the increasing knowledge of sustainability benefits and creating 

more market evidence, the level of market acceptance grows with time. Then the effects of introducing 

the solution are reflected upon and sustainability becomes the norm (Warren-Myers, 2011). 

Alternatively, it may be abandoned if it does the cost-benefit analysis. 

With regards to the carbon market, its adoption may be discussed in various dimensions, but the most 

apparent one is to distinguish the adoption of the regulated market from the voluntary one. However, 

despite the focus on this study being put on voluntary carbon trading, the compliance market should not 

be disregarded as it affects the diffusion of the unregulated one.  

In reality, carbon pricing initiatives have become a global mainstream policy instrument (Skovgaard, 

Ferrari, & Knaggård, 2019). The research on 66 adopted policies by Skovgaard et al. (2019) shows that 

the reasons for adopting carbon taxes or emissions trading systems have shifted over time. Their study 

Figure 6. Market adoption of sustainability (adopted from Warren-Myers, 2011). 
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indicates that the international climate regime can support adoption through mitigation commitments 

and international financial and technical assistance. Moreover, the research implies that the adoption of 

carbon pricing policies tends to follow geographical patterns (Skovgaard et al., 2019). Therefore, it is 

likely for the voluntary carbon market to reflect a similar diffusion mechanism. 

As the carbon pricing mechanisms are still in their development, they are still gaining market acceptance 

towards broader adoption. The political climate regime has the potential to facilitate that process, as the 

value benefits get more acknowledged. The Paris Agreement is predicted to affect the integration of 

voluntary carbon markets into compliance schemes. For instance, many of California’s cap-and-trade 

system’s offsets protocols were adapted from existing voluntary standards (K. Hamrick & Gallant, 

2018). The findings of Forest Trends’ market survey suggest that there are several pathways of possible 

integration and that it will depend on the regulations enacted and their implementation. 

 

4.4 Crossing the Chasm 

Prior sections explain how the technology adoption lifecycle corresponds with the market adoption 

process. Indeed, according to the literature, both carbon offsetting technology and blockchain are going 

towards broader adoption, thus they currently are in their “innovators” or “early adopters” phase. While 

both technologies are showing signs of increasing maturity (Deloitte, 2019a, K. Hamrick & Gallant, 

2018), its degree is divergent across individual industries and geographical locations (Skovgaard et al., 

2019). In reality, the moment when an innovative product achieves market acceptance is referred to as 

the “chasm” in business and product development studies (see Figure 7). Geoffrey Moore’s book 

“Crossing the Chasm” which has been acknowledged among high-tech entrepreneurial cycles (Byers, 

2006), suggests various techniques that bridge that gap, including choosing the right target market (i.e. 

market segmentation), positioning the product and choosing the most appropriate distribution channel 

(Moore, 1999).  

However, as both technologies are significantly influenced by legal policies and social perception, the 

process of crossing the chasm becomes more of a multi-layered socio-technical phenomenon and may 

not be as easily explained by marketing terms. 
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This research is aimed at investigating how the two technologies can possibly find synergy in order to 

bridge the innovation gap, i.e. uphold broader adoption of carbon offsetting solutions through the 

integration of blockchain. 

 

5 Methodology 

The goal of this thesis is to investigate how introducing an emerging technology, in this case blockchain, 

can contribute to broader adoption of carbon offsetting solutions. This chapter will present the tools and 

practices used to provide empirical knowledge to address the investigated subject. As the thesis bases 

on the convergence of multiple disciplines, until this point, the paper built a theoretical foundation on 

the existing literature regarding blockchain, carbon offsetting and innovation adoption. Said theoretical 

background is essential to the understanding of the elements of the research question and herewith for 

answering the question. All three fields of study are necessary and contribute equally to this research. 

Without the carbon markets domain, the nature and challenges of carbon offsetting would not be clear. 

Without the blockchain discipline, the technical solutions would have persisted hypothetical as no 

context would have been provided. Lastly, explaining the innovation adoption process bridges the two 

and helps with the understanding of how this particular technology can permeate into the investigated 

domain. 

This research recognizes that both carbon offsetting and DLT disciplines are broad and constantly 

evolving and that it is not sufficient to answer the question from all possible angles. On the grounds of 

Figure 7. Technology adoption lifecycle, collated with Garnet’s hype cycle (source: Tozex, 2019). 
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the nature of both disciplines, it seems that there is a countless number of combinations of the technology 

and its application. That is why the multidisciplinary approach attempts to get closer to the big picture 

and provide a rounded understanding of the problem area. A weakness of this approach, however, is the 

necessary restriction of the depth of each of the dimensions. 

Further, the adoption of blockchain and its application to the carbon trading domain is a global 

occurrence. Hence, the study of this technology was addressed from various sites of design (Bjørn & 

Boulus-Rødje, 2015) across different jurisdictions, where there are some ongoing initiatives. 

Nonetheless, uncovering the activities happening globally that contribute to creating this information 

infrastructure persists to be a complex endeavour. Beyond the mobile character of this technology, this 

is also the result of the relative novelty of blockchain and information asymmetry coming from the 

exclusivity of different associations and networks. The consideration of those factors inspired the choice 

to engage in an ethnographical approach as the research strategy. 

 

5.1 Research Approach 

A researcher should choose an approach that is most applicable to the research question (Fusch & Ness, 

2015). As the study aims at investigating a problem that is not clearly defined, it is exploratory in nature. 

In connection with this, a qualitative approach has been deemed to be the most appropriate strategy. The 

aim of qualitative research is to find patterns or themes in the data, to develop theories or conclusions 

on the observed phenomenon, behaviours or beliefs. Furthermore, it can be applied to investigate the 

processes of decision-making and to contribute with depth, detail and context to the research field 

(Hennink, Hutter, & Bailey, 2011), which makes it well-suited to the problem statement of this paper. 

One of the deviations from a quantitative study is that a qualitative approach is more flexible and 

evolving as more data is collected (Agee, 2009). Such research is typically based on inductive reasoning 

(Creswell, 2007), which makes broad generalizations from specific observations (Stebbins, 2012). 

Meanwhile, deduction uses already existing theories as a baseline to construct hypotheses that are to be 

empirically tested (Kvale, 1996). As this research involves elements of both inductive and deductive 

reasoning – it analyses an existing theory (the DOI theory), but it does not draw hypotheses from it – 

another approach has been found more applicable. An abductive approach, being interpretive in nature, 

is suitable to types of research that involve simultaneous iteration between data collection, analysis and 

theory creation (Hennink et al., 2011), as in the case of this study. 
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5.2 Research Strategy 

The purpose of this research is to explore and analyse different empirical accounts of how innovative 

solutions can contribute to broader adoption of the voluntary carbon market. In order to do so, the 

researcher adopted the ethnography strategy. Essentially, as this study applies abductive reasoning, such 

a strategy is found suitable as it adapts to changing empirical circumstances (Robben & Sluka, 2015). 

The ethnographic research aims to describe the nature of phenomena through thorough observation of 

individual cases (Fields & Kafai, 2009). In this paper, the focus is being put on meaning, interpretation 

and context of the data, supporting the multi-disciplinary approach.  

As mentioned, this research process involves iterative, non-linear investigation, where various elements 

of the study are interconnected and may happen simultaneously. The methodological framework was 

adapted from the qualitative research cycle by Hennink et al. (2011), presented in Figure 8 below.  

Firstly, the research was commenced by the design cycle, where the research objectives were stated and 

the data-collection method was chosen. Secondly, a thorough literature review was performed, in order 

to conceptualize how the fieldwork was going to be organized. Then, the ethnographic cycle comprised 

of simultaneous activities of designing the research instrument – the interview guide – and of recruiting 

study participants. In the course of recruitment, the data collection was initiated. Lastly, the collected 

data were transcribed, coded and analysed in the analytic cycle in order to develop the theory to address 

the research question. As the research uses abductive reasoning, the cycle was reiterated at each 

Figure 8. The Hutter-Hennink qualitative research cycle (2011).  
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interview to produce ethnographic material while revisiting the theoretical framework. The interview 

guides were similarly being updated, as the understanding of the problem was increasing (Creswell, 

2007). Therefore, using this qualitative method, the data were simultaneously collected and 

contextualized. 

To conclude, the research involves ethnographical approach, however, without fulfilling the special 

requirement of a full-scale ethnography of spending a considerable amount of time inside an 

organization or a community (Robben & Sluka, 2015). Instead, due to study limitations, a micro-

ethnography strategy will be used to focus on a particular aspect of organizational culture (Wolcott, 

1990), namely, how companies approach innovation adoption and what factors emerge in their 

innovation-decision process. 

 

5.3 Data Collection 

Data sources 

As described earlier, the study bases on qualitative data. As the investigated field is evolving in nature, 

it was logical to use both primary and secondary data sources. Combining two types of data sources has 

the aim of creating a synergy between the fieldwork and investigative research of digital sources. Such 

approach allows for triangulation of data which entails using more than one method or source of data in 

the study of social phenomena (Bryman & Bell, 2015) and is referred to by Denzin (1978) as a validation 

strategy. Thereby, the study will base on primary data, using the secondary sources for reference. 

Primary data comes from semi-structured (or qualitative) interviews conducted with representatives of 

case companies. Their advantage over structured interviews is that they allow the interviewer to adapt 

his questions to the respondent’s answers, by having a “flexible and fluid-structure” (Mason, 2004). 

Kvale (1996), on the other hand, describes semi-structured interviews as a mechanism for construction 

of knowledge, by meaning that not only the interviewee contributes to the production of data, but also 

the interaction between them and the researcher. The transcriptions of four interviews are available 

across appendices E-H. 

The secondary data sources comprise resources available through each company’s website, available 

white papers, internet articles, social media posts as well as interviews in podcasts. 
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Interviewees and interview guide 

Each interviewed organization has been involved in the voluntary carbon market and has considered 

employing blockchain or DLT in their current or future product developments. Due to relative emergent 

nature of the industry, the case companies are all startups that were identified through the author’s 

professional network as well as market research. At choosing the startups to engage with, the 

researcher’s decision was based on the Bird-in-Hand effectuation principle (Sarasvathy, 2011), meaning 

that even though a larger number of companies had been identified and contacted, in practice only a few 

were open for collaboration on the study. As a result, the data sample was both homogenous (comprising 

of tech startups operating in a similar field) as well as heterogenous (companies addressing different 

market needs, coming from different background and geographical locations).  

The four interviews were performed both in-person (Solstroem), over Skype (Veridium, CHOOOSE) 

and WeChat (Synergy). They all took between 30 to 60 minutes. The interviewees were asked the 

permission to record the interactions and the recordings were later transcribed. They comprised of 

startup co-founders or, in case of one startup, an executive co-founder of a sister organization to the 

startup. Moreover, in the case of one startup two co-founders were interviewed in rotation.  

Interviewee Name Role Company Company location 

Karim Jabbar Co-founder/Head of Blockchain 

Development  

Solstroem Copenhagen, Denmark 

Jim Procanik Executive Director Veridium Labs Toronto, Canada 

Gaute Gamst Co-founder/CTO CHOOOSE Oslo, Norway 

Rich Li-Chi Huang, Neo Lin Co-founders Synergy Beijing, China 

Table 3. List of the study participants. 

The interview guide (available in Appendix I) was created prior to the first interview. Initially, they 

comprised of ten questions which were adjusted at each iteration. For instance, the informants 

represented a various degree of technical expertise, therefore, the questions needed to be adapted to 

reflect a similar level of technicality. In the course of data collection, a few concepts emerged that had 

not been anticipated at the creation of the interview guide. Essentially, that is the underlying goal of 

using qualitative interviews as the data collection method and the ethnographic approach. 

 

5.4 Data Analysis 

Typically, data generated from qualitative research is rich in nature and needs to be sifted to only 

comprise relevant information (Creswell, 2007). A common approach when analysing data from semi-

structured interviews is to organize it into clusters by coding the interviews’ transcriptions (Yin & 
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K.Yin, 2011). The coding was performed manually by grouping relevant information into categories by 

the researcher. Both deductive and inductive coding was applied to this research. As explained earlier, 

the deductive approach relates to existing theories, whereas the inductive one bases on concepts that 

emerge in the course of study (Hennink et al., 2011). Therefore, when discussing, for instance, 

challenges of blockchain and carbon offsetting previously found in the literature, deductive coding was 

used, and inductive coding when new challenges appeared. 

After the coding of the data, the information was screened in order to find patterns in the innovation 

decision-making and compared with the theoretical framework. The process followed abductive 

reasoning as the researcher worked iteratively between data collection and analysis and, interestingly, 

some patterns started shaping before the collection was completed. The results were conceptually 

organized into main themes. Finally, the researcher compared the four cases to find commonalities and 

differences in order to produce new knowledge and the results were presented as a cross-analysis. 

 

5.5 Quality of Research Design 

Validity and Reliability  

Regardless of the methodology chosen, it is recommendable to reflect upon the concepts of validity and 

reliability. Validity means that the conclusions of the research are accurately drawn from the collected 

data and that the study measures what is intended (Yin & K.Yin, 2011). Reliability, on the other hand, 

regards testing if the same findings would be obtained if the study were to be repeated following the 

same procedures. Since in ethnographic studies it is not possible to freeze a social setting and the 

circumstances to make it replicable in the way that quantitative data can be replicated, some researchers 

argue that it is irrelevant to apply those two concepts to qualitative data (Lecompte & Goetz, 1982). In 

relation to that, Lincoln and Guba (1985) propose alternative criteria: trustworthiness and authenticity. 

Trustworthiness 

Trustworthiness is made up of several sub-criteria: credibility (parallels internal validity), transferability 

(parallels external validity) and dependability (in parallel to reliability) (Bryman & Bell, 2015). To 

achieve credibility, the researcher contacted the respondents after the interviews to confirm that the 

observations were cohesive with the information they provided (Lecompte & Goetz, 1982). 

Transferability refers to the degree to which the results are transferable to other groups. In the case of 

this study, the results are transferable only to groups of companies of similar age and operating in similar 

markets. Therefore, they are only replicable in that sense if both the interviewer and the interviewees 
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adopt very similar social roles to the ones adopted in this study (Bryman & Bell, 2015). Lastly, to ensure 

dependability, the work process should have an auditor who can assess the overall quality of the 

research. Here, the auditor of this work is represented by the thesis supervisor. 

Authenticity 

Lincoln and Guba (1985) suggest additional criteria that raise a wider set of concerns around the political 

impact of a study. For instance, they answer such question as “does the research fairly represent various 

viewpoints of the studied group” and “if it helps the participants to understand and improve their own 

environment?”. By interviewing different companies operating in the carbon market, the researcher 

aimed to provide a multifaceted view of the problem as well as to fill an existing gap in the literature. 

In that way, the author hopes to help improve the carbon market ecosystem by giving a better 

understanding of the issues particular to this domain. 

 

6 Results 

The following sections present the findings of four empirical accounts of how the technology is being 

introduced to the carbon offsetting domain and how the companies are approaching the challenge of 

diffusing the carbon offsetting solutions to a broader market. 

 

6.1 Innovation as a Means of Leapfrogging 

“Combatting climate change is a global challenge – and it makes sense to target the 

biggest problems first.” – Karim Jabbar 

Solstroem started out as a Danish research project attempting to investigate how the blockchain 

technology can be applied to carbon offsetting in the European context. However, the research 

concluded that the need for working solutions is much bigger in areas where the negative impact is going 

to be much higher in case nothing is done. The problem that the company identified is one of electrifying 

Africa in a way that would be both sustainable and scalable. Currently, almost half of Africa’s 

population (0.6 billion people) uses kerosene or firewood as a substitute for electricity, which directly 

contributes to a deterioration of the global ecosystem (IEA, 2019). Moreover, the projected population 

growth and the initial investment cost for grid infrastructure imply that the energy deficit in Africa is 

inevitable. 
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What Solstroem proposes is that the challenge can be addressed by decentralizing the energy production 

to where the energy is most needed. As Karim Jabbar, the company co-founder, said in the interview 

for the Fintech Matters Podcast in November 2019, “to prevent emerging economies from repeating the 

mistakes the developed countries have done, extending power grids and building new power plants, they 

need to leapfrog and go directly into the renewable sources” (Krogh Jensen, 2019). 

By talking to various stakeholders in the business and connecting many different pieces of research 

together, the company found a big niche in solar technology, especially small scale solar, such as 

microgrids or separate systems. They believe that this technology is going to be vastly in demand and 

see that as a potential opportunity for the deployment of blockchain to carbon offsetting. 

The problem 

The issue with carbon offsetting the company could see is that there are many solar installations that are 

too small to get certified as per the currently binding carbon offsets standards, and consequently they 

are not eligible for trading. What is more, the voluntary certification schemes are biased towards large 

scale installations and they are often lengthy, bureaucratic and too expensive. This makes carbon 

offsetting more challenging, especially in the African setting where there is no infrastructure for 

generating, validating and trading carbon assets. 

According to Karim Jabbar, “the current way of carbon offsetting is non-transparent, as the buyer has 

to either go through intermediaries or brokers and retailers to buy the offsets from various projects. 

Then they need to rely on the complex certification”. He believes that there are too many intermediaries 

involved – a lot of registries and verifying bodies that are trying to put an order in the present 

methodology, where, in fact, there are still too many uncertainties around the best practices of carbon 

offsetting. In consequence, the system is not integrated and the buyers might end up retiring more or 

fewer carbon offsets that they paid for. 

As reported by Solstroem, there is a need for bringing more transparency and traceability of carbon 

offsets, to ensure that they cannot be double sold by ill-intended broker or middlemen. The solution, 

they believe, lies in decentralization. 

The solution 

Solstroem is developing an end-to-end solution for automatically generating, issuing, selling, and 

retiring traceable carbon offsets in real-time. Their system can be broken down into three components, 

as described in Table 4. 
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Technology Application 

IoT & Gateway 
API connectivity, IoT components, system monitoring software, tamper detection 

algorithm 

Private blockchain 

(powered by 

Activeledger) 

Registering production “snippets” (1 MWh). Annotated with attributes (timestamp, 

geo-tag, Carbon mitigation value MV). Snippets are added to the chronological 

production queue. 

Platform 

Bundles production snippets into CO2 certificates (1 tCO2e), or RECs (1 MWh). 

Blended product. Open to smaller producers. Faster payments to producers. Full 

traceability. Impossible to double-spend certificates. Voluntary CO2 market product 

(plugin to banks, or direct sale on the platform). 

Table 4. Components of Soltroem solution. 

Using the combination of IoT connectivity and blockchain technology, the solution allows for 

integrating the issuance of carbon offsets with monitoring systems from solar installations and smart 

electricity meters. It can be plugged into existing building automation systems, mobility solutions, and 

payment systems allowing a company to implement real-time carbon accounting based on quantitative 

behavioural and consumption patterns. The registries are automatically balanced and an emissions report 

is being created. 

The generated micro carbon offsets (MCOs) originate from decentralized solar installations in 

developing and emerging economies, primarily in Sub-Saharan Africa. They can be then voluntarily 

purchased by corporation and individuals willing to offset their carbon footprint, through plug-ins for 

building automation, transport and mobility, and payment solutions. 

With blockchain, what the users will actually be buying is not just the asset itself, but “a history proving 

that the offset has been destroyed through the action of purchasing it”. Essentially, that is the same logic 

why this technology was invented in the first place, to make sure that settlement could happen in a way 

where there would be no possibility of double-spending. 

The idea is to run through bigger middlemen that are running larger distributed installations. Solstroem 

would be buying a bundle product of carbon offsets from numerous installations at a time rather than 

one at a time. As Jabbar explains: “When people buy a ton of CO2 from the Solstroem system, it comes 

from multiple small installations in multiple countries, and into small snippets that are bundled together. 

In that sense, it is a blend like a coffee blend, it comes from many different jurisdictions".  

Ideally, with the future developments, the distributed ledger will be added to a public blockchain to 

account for greater security and easier auditability of the transactions. For now, the company has been 

collaborating with Activeledger as their technology provider. 
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Innovation considerations 

Solstroem’s goal is to facilitate the transition to renewable energy, especially in developing countries. 

In doing so, they believe the way of broader adoption should be achieved through leapfrogging – for 

these countries to go directly into renewable sources. As they are targeting an emerging market, they 

have the opportunity to gain a first-mover advantage and act as the innovation gatekeeper in certain 

regions. Where they perceive blockchain technology to be useful in the context of carbon offsetting is 

to decrease the probability of an accounting system to be abused. 

 

6.2 Blockchain as a Delivery Mechanism 

“It’s an inevitability that we’re going to have to adapt our economic model. Our very 

existence as a species depends on that.” – Todd Lemons 

The people behind Veridium first founded InfiniteEARTH, a leading developer and manager of land 

banks that provide environmental offsets to businesses and governments that support their preservation. 

Under InfiniteEARTH they created the first carbon accounting methodology for accurately measuring 

emissions offset from avoided deforestation, called REDD+, as well as the first project to apply it to. 

The project now protects over 64 thousand hectares of forests that serve as habitat for over 100 

threatened or endangered species, and the methodology is now accepted and has been incorporated in 

the Paris Climate Agreement (Miller, 2018). Through that project, InfiniteEARTH made it possible to 

provide 130 million tons of carbon credits which are validated under the Verified Carbon Standard 

(VCS) and have triple-gold validation under the Climate Community and Biodiversity Alliance (CCBA) 

standard. 

Needless to say, pioneering the carbon credits industry has given the founders an extensive experience 

in selling these types of assets. Moreover, it means they understand both their target customer and the 

inefficiencies of the market. The founders drew from the experience in the forest markets and then 

turned their attention towards the global marketplace for buying, selling and trading the carbon offsets 

produced by their land banks. 

The problem 

The problem that Veridium has been trying to solve relates to the quantification of more complex 

environmental assets. Those refer to sourcing products that go through a complicated chain of suppliers 

and sellers, which makes their climate impact more difficult to determine. The more extensive the 
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network of a given industry, the bigger the carbon or environmental footprint induced by the companies. 

As Todd Lemons, the company chairman, says, even organizations with the best of intentions have 

struggled with creating an accounting formula for those credits (Miller, 2018). In consequence, it slows 

down the market for them and makes them less liquid. Other reasons why carbon markets have not 

gained higher adoption, according to Veridium, is due to their complexity of tracking and the lack of 

standardization. 

The solution 

The first step in tackling those pain points was to find a way to turn the REDD+ credits into a fungible 

asset, meaning that they can be traded in an open market for another asset of the same type. By teaming 

up with IBM, Veridium created a platform for tokenizing, purchasing and retiring carbon offsets. In 

fact, IBM has been investing heavily in DLT and successfully forged partnerships with companies much 

established in the supply chain industry, namely Walmart, Nestle and Maersk (Hackett, 2017). By 

converging the two fields of expertise – the technical knowledge of IBM with the carbon market 

experience of the founders of Veridium and InfiniteEARTH – the companies are working on a 

blockchain-based solution that will be integrated into a system for managing the movement of goods 

and services. The idea is to employ the carbon footprint accounting formula that the company has been 

working on, the EcoSmart Protocol, into the supply chain management software and carry it out 

automatically. By tokenizing the transaction, Veridium wants to fully automate the process of 

measuring, choosing and then offsetting. The digital token is meant to act as a layer on the top of the 

credit, to give it a value and make it accountable (Miller, 2018). 

According to Jared Klee, blockchain offering manager at IBM, the current way of trading through 

bilateral agreements causes a lot of friction (Browne, 2018). That is where tokenization is believed to 

help remove some of the complexity and, consequently, increase the adoption rate. Veridium Labs 

claims to only tokenize credits that are at least single of double gold certified, verified by the 

international standards, such as VCS. Then they apply one-to-one tokenization of the REDD+ credits. 

Veridium decided to employ blockchain after realizing that supply chain brings the biggest opportunity 

for carbon offsetting. According to Jim Procanik, that is where the technology is currently being 

adopted, whereas in other industries it is still being validated and there are mostly prototype solutions. 

Initially, they were considering to use Ethereum and form a partnership with ConsenSys, but they 

decided to prioritize on the ability to move quickly, inexpensively and with low energy use. As a result, 

they partnered with IBM who is working with Stellar to develop their distributed ledger solutions. As 

stated by Jared Klee, the project chose the Stellar network, as it inherits a decentralized exchange that 
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can “mitigate against central points of failure” and credit hacks (Mearian, 2018). What is more, Jim 

Procanik mentions stability, efficiency and overall positive reputation as selling points of Stellar. 

In the interview, the company representative supports the commonly established advantages of 

blockchain, such as immutability, transparency, disintermediation and security of encrypted 

transactions. Nonetheless, Procanik claims that Veridium perceives the technology rather as a delivery 

mechanism that is applicable to some industries more than others and that they may decide to use it but 

do not necessarily have to. In his own words, “blockchain is what makes carbon trading simpler and 

more transparent”. 

Innovation considerations 

Essentially, Veridium is bringing in the carbon market expertise while IBM contributes with their 

technical expertise, to work together on a solution that fosters both carbon and blockchain markets 

adoption. That being said, as the company is deeply rooted in the carbon trading market, their focus lies 

in giving credibility to the environmental side of this technology, by applying it to a sustainable use 

case. Their approach is mission-focused, considering the overall environmental footprint. Thereby, what 

Jim Procanik suggest is the need for a broader climate market adoption, not just the carbon one. As they 

see the technical solution as optional, and outsource the blockchain development to IBM, the perceived 

ease of use of blockchain is high according to them. Overall, their goal is to foster market adoption by 

developing a successful application for the integration of supply chain transactions. 

 

6.3 Blockchain as a Mechanism for Innovation 

“Whether a blockchain solution is reliable and realistic ultimately depends on the 

application, on the combination with a particular industry.” – Rich Huang 

Synergy Blockchain Technology has the mission of stimulating the low-carbon economy and blockchain 

technology adoption in China. Their team comprises of environmental advocates and interdisciplinary 

experts. The company founder, Carl Hao, has a background in financial investment and he was granted 

the 2017 ASEAN 10th International Environmental Finance Innovation Award. Moreover, Neo Lin, one 

of the co-founders, is a UN-certified expert in the carbon trading field.  

Synergy is a member of the Climate Chain Coalition (CCC), a non-profit initiative launched by the 

UNFCCC to advance digital solutions to help mobilize climate finance and enhance MRV processes to 

scale climate action for mitigation and adaption. The company has been engaged in advocacy work 
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mainly in China and East Asia, by presenting at climate change conferences and summits. They are also 

council members of China Energy Conservation Association and China Green Carbon Foundation, and 

in an approval process to join the International Emissions Trading Association (IETA). As stated by 

Rich Huang, the other co-founder, seeking endorsement from and collaboration with some mainstream 

industry players is key to justify their business application.  

What makes this case startup interesting, is the business environment perspective that is much more 

specific in China. As Rich describes it, political risk in China is very high, with the Communist Party 

having much control over the economy and its resources. Having a strong connection with not just the 

local but also the central government is key to both starting out but also surviving as a business in China. 

The company founders claim to have had good relations with the government so far and assert that is 

the main reason why they are located in the capital.  

The problem 

The company recognizes pain points in both the cryptocurrency scene in China and the carbon trading 

industry overall. They see the industry as too exclusive, dominated by big corporations, making it too 

difficult for individuals to contribute to climate action. On a more local level, despite China being the 

world’s largest emitter and a net exporter of CO2 (Hausfather, 2017), both the country compliance and 

voluntary carbon markets are still in its development (Jao, 2019). That is why Synergy takes on the 

mission of stimulating the low-carbon economy, especially carbon trading. 

On the other hand, Rich expressed the problems with the blockchain industry which is related to the 

accountability of ICO fundraising. He says how there are many “bubble” or “air” cryptocurrencies that 

rely on raise-and-dump schemes and lack realistic backup or fundamental application. By proving their 

project to be a legitimate blockchain use case, they want to advocate this technology adoption. 

The solution 

The Synergy solution encompasses an ecosystem of projects that support each other with the aim of 

creating a cross-industry synergy. The primary project is a global trading platform, called VER Trade, 

is meant to lower the cost of carbon credit trading and reduce friction for both buyers and sellers, 

available to individuals and companies. Lin believes market-based initiatives have an important role in 

stimulating the carbon trading market and refers to the foregoing government efforts as “conservative”. 

The platform transactional currency, ECO2, will primarily link the token value with the carbon trading 

value, but the team wants to also include other green assets in the future, as the climate finance market 

develops. 
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According to the company founders, the carbon trading industry has been more of a buyer’s market and 

that is why they want to stimulate the demand. As Rich puts it, “we are trying to make our solution more 

down-to-earth, more accessible to common people”. Their platform is meant to be more inclusive for 

personal voluntary offsetting, as it will allow for offsetting of small shares of tCO2eq, which typically 

is the basic offset unit. Additionally, another way the company is trying to foster the market adoption is 

by increasing awareness through content developed on their blog called Block Warming. The posts on 

the media platform involve topics related to innovation, climate action and sustainable lifestyle. 

Innovation considerations 

Synergy, in contrast to Veridium, has more focus on and belief in the technology part of their solution. 

They expect blockchain to foster greater adoption and standardization of the carbon trading industry by 

stimulating demand for those assets. Their goal is to create synergy between the domain and the 

technical solutions. Moreover, they consider also using other emerging technologies as helpful in 

fostering the market adoption. In terms of creating momentum for their business, they regard the need 

for building an ecosystem as key. In other words, they believe the social system to be a significant 

element in the diffusion of the carbon offsetting solution. 

 

6.4 Blockchain as a Way of Validating the Impact 

“The moment of validating the impact is when the impact gets its value.” – Gaute Gamst 

CHOOOSE positions themselves as the climate-focused technology startup with a mission to 

“accelerate the shift towards a sustainable future” and to empower people and organizations to act on 

climate change. Using the words of the company chairman, Andreas Slettvoll, "CHOOOSE is for anyone 

who acknowledges today’s climate crisis and wishes to do more than what is possible inside your own 

range of control", a statement attesting the need for voluntary carbon offsetting and for greater 

inclusivity (CHOOOSE, 2019b). The startup offers subscription plans for both individuals and 

businesses and reflects strong Nordic values, such as driving positive change with technology, stimulate 

ecological-awareness and transparency. It has helped reduce over 472 thousand tonnes of CO2eq through 

over 94 thousand users (CHOOOSE, 2019a).  

The problem 

The company founders realized that climate change is poorly communicated, inspiring mass apathy 

rather than engagement. In reality, there is a saturation point beyond which expanding efforts to raise 
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climate awareness without providing any means of impactful action causes more damage than value. 

That is why the people behind CHOOOSE wish to challenge the legacy “doomsday” narrative 

surrounding global warming and create a message that would not only resonate better with ordinary 

people and brands but also enable access to the most recognized and impactful climate action tools 

available here and now. 

The solution 

CHOOOSE is aiming at creating a conversation around climate change that is action-oriented and 

positive. In connection to that, they want to promote easy ways of offsetting and enable pricing in the 

negative externalities of everyday activities. Their platform offers both subscription-based CO2 

reduction plans and API integration into business operations, such as e-commerce transactions, 

transportation or manufacturing. As Gaute Gamst, the company co-founder and CTO describes it, their 

solution is meant to join together supply and demand, the supply being impactful clean energy projects, 

and demand – people and businesses wanting to compensate for their unavoidable carbon emissions. 

As the startup concentrates on the demand-side of the market, driving customer engagement is strongly 

embedded in its mission statement. That is why they focus on a positive narration of climate activism 

and on providing the most accessible ways for voluntary carbon offsetting. Strong partnerships with 

companies willing to mitigate their carbon footprints, such as Slush, the world’s leading startup and tech 

conference, and Norwegian National Hockey, are also key to CHOOOSE’s business strategy. 

A recent accomplishment of the Oslo-based company has been the partnership with Norway’s largest 

airline, Norwegian. To kick-off the collaboration, the two parties identified three CO2-reducing projects 

to support, which are all located in southeast Asia and certified by the UN and by the Gold Standard. 

As the manager of Global Climate Action at UNFCC asserts, “the type of offsetting projects that 

CHOOOSE is socializing and promoting represent the best standards of international emission 

reductions available today” (Norwegian, 2019). Figure 9 below demonstrates the company value 

proposition by comparing the “old” customer experience with Norwegian’s services as opposed to the 

solution enabled by the affiliation with the startup. 
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Figure 9. Comparison between the traditional Norwegian customer journey and the one powered by CHOOOSE. 

. 

Blockchain considerations 

The CHOOOSE founders were initially considering employing DLT into their solution to create an 

incentive alignment as well as improving the market efficiency by leveraging some blockchain 

functionalities. As Gamst describes it in the interview, at conceptualizing their mission statement they 

first took an economical approach to climate action, by analysing how the current financial system is 

optimized for profit rather than for positive impact. That is where a visionary idea of creating a currency 

that could be backed by impact, as opposed to backing it by the state promise, emerged. They were 

considering making the impact a part of the ecosystem of money or value creation, and once they took 

a broader perspective of including not just carbon offsetting, but also other impactful actions, it led them 

into looking for a system built on the blockchain. Such a system could, for instance, have some 

incentives embedded into smart contracts, so that any transaction would intrinsically and automatically 

fund impactful projects. 

Later along with the project development, however, the company started to take on the demand-centred 

approach to their vision, as they saw the issue with climate action primarily on the demand side. And, 

according to Gaute Gamst, where the functionalities of blockchain are useful lies more on the supply 

side and they presently do not see how employing the technology could accelerate the demand. In spite 

of that, the team does not cease to research the usability of blockchain for their future solutions that 

could create additional facets, bridging the two sides of the market.  
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In fact, the CTO of CHOOOSE mentions additional use cases of distributed ledgers that might be useful 

or worthwhile to revisit in the future. An interesting concept that relates to both market sides is one of 

applying the technology to track the transactions’ history to validate the impact and making their 

customers accountable to what they have compensated. The issue with that, however, is that it does not 

guarantee that offset is not registered on another ledger. That is why Gamst states that this still remains 

a communications matter and that the verification still relies on credit registries and the “conventional” 

trust. 

On another hand, the CTO expresses a belief that the technology can support new types of environmental 

credits and development of new systems with their own pricing and standards. That is where, in his 

view, blockchain could be used to validate those standards and to create a curated portfolio of projects. 

The advantage of those less regulated impactful credits is that they would be instantly tokenized.  

Innovation considerations 

CHOOOSE’s attention lies on the demand side of the carbon offsetting market, and that is where they 

focus their innovation efforts. The startup does not see blockchain as a facilitating solution at its current 

stage of development. The technology officer sees it as a good potential fit, but also as a potential threat 

adding complexity to a field that is already made complicated. Therefore, his attitude toward using 

blockchain implies that the perceived usefulness and relevant advantage are not significant enough to 

pass the cost-benefit analysis at this point. 

 

6.5 Cross-case Analysis 

Business Models 

Each of the interviewed companies has a different business model, especially in terms of their value 

proposition, the key activities and channels. CHOOOSE and Synergy are the ones most focused on 

building a community around their activities, whereas Veridium Labs already has an established 

ecosystem in place, as they are the ones who have been in the carbon trading market the longest. On the 

other hand, each startup mentions the carbon credits verifiers, registries and international climate 

associations as essential stakeholders for their business strategies.  

Majority of solutions involve both B2B and B2C relations, with Veridium Labs having the strongest 

focus on B2B transactions. In a sense, that indirectly relates to the side of the market each organization 

is concentrated on. Veridium, by having close access to land banks managed by their sister-company, 
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InfiniteEARTH, is the most supply-centred out of the four. Solstroem, engaging both with the supply 

and demand sides of the market, collaborates with microgrid operators, PAYGO7 systems, and leasing 

solutions providers as well as interfaces with building, automotive and payment services industry 

players (Solstroem, 2019). In contrast, CHOOOSE and Synergy are both focused on the demand-side 

of the market, with the disparity of how they go around stimulating it. The Norway-based startup is 

particularly different in that regard, as they currently do not consider blockchain as a good fit at their 

current phase of development 

Each company has a disparate account on the kind of green energy or impactful projects they collaborate 

with for the carbon offsetting. It seems that the stronger is their concern in the technical part of the 

solution, the lower importance they put on the types of projects and their relating issues. For instance, 

Veridium Labs and CHOOOSE are much involved in establishing and maintaining the credibility of 

their solutions. That is why they put a strong emphasis on being transparent about which projects they 

choose to support and that they generate only high standard carbon credits. Solstroem also appears 

straightforward in that regard, however, the type of project they concentrate on, solar energy 

installations, is embedded into their current product, so it comes from a different premise. 

Challenges 

The interviewees expressed numerous challenges relating both to the blockchain technology and the 

context of its application related to this research. It seems that they alter more in their view of the 

technology than of the carbon market. Most companies agree that there is a need for greater transparency 

of carbon offsetting as well as regulatory clarity. What differentiates them, though, is their approach to 

these challenges. Solstroem sees an opportunity in distributed solutions to prevent from abusing the 

system and from double claiming, Unlike them, CHOOOSE regards it to be more of a communications 

matter than a technology matter. On the other hand, the outlook on regulatory issues is also rather 

disparate, especially in case of Synergy for whom government support is much more essential for their 

survival than for other startups. 

Solstroem, who is a proponent of the technical solutions, also sees the communication and information 

asymmetry matters with the aspect of double selling, hence why they express the need for validation of 

business partners. As reported by Karim Jabbar, installations providers and other partners will have to 

sign a contract of exclusivity and each of them will have to be thoroughly vetted both technically and 

from their business perspective. Although the manual process of validation is “based on checklists and 

human factors”, they believe it will prevent them from double-issuing the generated tonnage as 

 
7 Pay-as-you-go (PAYGO) is a digital financing technology that allows end-users to digitally pay for solar energy in weekly instalments. 
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renewable energy certificates and as a CO2 offset at the same time. And then, secondly, blockchain 

would act as an additional security level, adding more traceability and accountability which, for them, 

are the two most fundamental issues of carbon offsetting. 

Other companies tend to outsource the need for validating the carbon credits to third parties, carbon 

credit standards verifiers. At the same time, they also represent the view that they might want to develop 

their own methodology for calculating carbon footprint as well as, potentially, they own carbon 

offsetting standard. With that regard, Veridium Labs is the most advanced, having already developed 

their methodology, but they want to extend it to comprise the whole environmental footprint. 

Three out of four startups suggested that measurability of one’s carbon footprint persists to be a 

challenge, with CHOOOSE only using if for reference to the environmental impact from offsetting. 

Solstroem, on the other hand, focuses more on the additionality context of measurability. They say how 

additionality is never easy to assess, and that they will use the growth rate of a given operator as its 

representation. On these terms, the subsidy made of carbon offsets will be the key driver of additionality. 

By contrast, Veridium and CHOOOSE do not regard it as something related directly to their solutions, 

but rather to the carbon credits verifiers. In spite of this, Gaute Gamst asserts that they will be doing 

secondary verification and agrees that additionality is a complex topic. 

Solstroem and CHOOOSE are the only ones to mention designing and deploying pricing mechanisms 

to be a real challenge, regardless of the technology used. Currently, Solstroem product is a blended 

product, with CO2 offsets coming from different jurisdictions, but the price is set to the EU-ETS price. 

CHOOOSE, in contrast, charges a flat monthly fee per subscriber, but they are conceptualizing an 

incentives mechanism that could be possibly deployed with blockchain. 

Challenge Solstroem Veridium Labs Synergy CHOOOSE 

Double-spending X   X 

Measurability X X X  

Additionality X   X 

Information asymmetry X  X X 

Lack of regulatory clarity X X X X 

Lack of transparency X X X  

Complexity X X  X 

Low quality of the offsets  X  X 

Governance model X   X 

Validation of business partners X   X 

Pricing mechanisms X   X 

Inclusiveness  X  X X 

Table 5. Overview of carbon offsetting and blockchain challenges identified by the case companies. 
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Technology considerations 

Unfortunately, due to the study limitations, the interviews did not represent an equal level of 

technicality, partly as the account on the technology side of the solution was different for each case 

company, regardless the position of the interviewees.  

When discussing the issues relating to the technology, Procanik from Veridium Labs says that they 

expected it to move a lot quicker, and how the “crypto winter” put a stop to a lot of work. He also 

mentions the qualities of blockchain that make it a good application for supply chain, “transparent, very 

quick and it takes away the need for an intermediary trust”. 

Both he and the CTO of CHOOOSE regard the technology mostly as an independent mechanism, as an 

additional layer to their solution. For CHOOOSE, they do not see it as an indispensable part of their 

current solution. The company CTO believes that blockchain implementation could help with the lack 

of transparency, standardization and quality rigour in the carbon market, but so could other technology. 

The hard part lies in conceptualizing and building a functional system that people would use, and that 

part cannot be solved with blockchain. As Gaute puts it, “execution and deployment is still incredibly 

important” and refers to the technology as a “good fit, but also potentially alienating”. 

With regards to the companies that are more advanced in this technology employment, each of them 

uses a different blockchain architecture. Synergy, developing primarily a carbon trading platform, has 

been using the ERC-20 token standard, meaning that their application resides on the Ethereum public 

blockchain. That being said, the co-founders regard the protocol standard as not being totally suitable 

for the carbon trading industry. For instance, Rich Huang mentions vintage, credit standard and category 

as elements of data structure that make it less appropriate for ERC-20. That is why they want to develop 

their own blockchain network in the future or weigh up switching to a more efficient and less energy-

extensive existing network.  

Veridium Labs was at first considering using Ethereum in their solution, however, at the time it was 

based on the PoW protocol and required a lot of electricity. Moreover, they were not interested in every 

Ethereum’s functionality, such as smart contracts. That is why, within the partnership with IBM, they 

decided to build their application on a distributed, open-source blockchain exchange run by startup 

Stellar. The benefits of the Stellar network that Jim Procanik enumerates is that it is “very energy-

efficient, and very efficient in general, quick and inexpensive to use”. More generally, Jared Klee, the 

technical advisor at IBM believes the technology will create trust through transparency in trading since 

anyone on the permissioned electronic ledger will be able to verify the carbon credits exchanged 

(Mearian, 2018). 
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In a similar manner, Solstroem is also engaging with Activeledger as a blockchain service and 

interoperability provider, and they are also relying on a permissioned architecture. When asked why 

they decided to opt for a private distributed ledger, the company says: “a private blockchain would 

indeed not be as constrained technologically. It would be able to scale faster and cheaper, and it would 

most importantly be able to provide transparency about the identity of the participants, which today is 

a legal requirement in finance, as we have seen”. What is more, Karim Jabbar mentions that they will 

add a database backup to a public ledger, as an extra layer of security and auditability of transactions. 

Gaute Gamst does not state what blockchain architecture could be potentially most suitable for 

CHOOOSE, however, him and Karim both bring up the challenge of designing the governance model 

of a distributed ledger and that is what essentially impacts the system’s functionality. 

Table 6 reflects the benefits of the technology identified by the interviewees. It appears that the 

opportunities cited by Solstroem corresponded most with the ones observed by CHOOOSE and 

secondly with Veridium. Veridium and Synergy were the only ones to regard speed as the advantage of 

a distributed system. Overall, Solstroem saw the most potential in a blockchain-based solution. 

Benefit Solstroem Veridium Labs Synergy CHOOOSE 

Traceability X   X 

Accountability    X 

Trust / Disintermediation X X  X 

Transparency X X X X 

Automation X X X X 

Speed  X X  

Security X    

Auditability X  X  

Table 6. The perceived benefits of blockchain emergent through the interviews. 

 

Future of carbon markets 

Additionally, each interviewed case startup was asked to give their account on the future of their 

company as well as on the adoption of carbon market overall. 

In the view of Karim Jabbar, some solutions will find their foothold into some segment, whereas others 

will probably not find that validation. The market is going towards automation to increase efficiency, 

which is growingly more necessary and should be easier as more accurate data becomes more available. 

He believes that the compliance market will just as likely benefit from automation in the future. As a 

consequence, it will allow authorities to take some of the MRV responsibilities away from the 
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companies. Then, the working and already validated solutions from the unregulated market could be 

integrated into a compliance setting and become mandatory. 

Jim from Veridium is similarly optimistic about the future of carbon markets, in particular, forestry 

carbon which the company is involved in. He supports the notion that technology is going to be the key 

to reducing carbon emissions. At the same time, Procanik and other co-founders take on a more holistic 

approach to climate change and encourage better custody of the Earth overall. That is why he expressed 

his hope in the growing development and adoption of other environmental markets, not just the carbon 

one. 

Another company potentially looking into employing other types of green assets is Synergy. Neo Lin 

suggests that in the future many more applications of carbon offsetting will emerge. Consequently, it 

will become easier and more seamless to offset one’s emissions. He and Rich both show an enthusiastic 

outlook that the technology will facilitate carbon market adoption. They say how the blockchain industry 

is still awaiting the prosperous use case and that they are hoping for carbon trading to be that 

“blockbuster” application. 

Gaute Gamst expresses similar hope that blockchain will deliver its promise and prove to be a viable 

solution for some of the use cases discussed. What is more, he sees more opportunity for blockchain for 

the less regulated positive impact assets which do not yet have a working infrastructure or best practices 

in place. In that sense, similarly to Synergy, he regards blockchain as a potential innovation driver. More 

broadly, however, he approaches climate action in a more systematic mission-driven way, indicating the 

need for breaking out from a system optimised for profit to the one optimised for positive impact. That 

is primarily where he hopes CHOOOSE could be a change-maker, irrelevant from the underlying means 

or technology. 

 

7 Discussion 

The empirical accounts of four companies operating within the carbon trading domain demonstrate the 

considerations of the interviewees at employing blockchain in their solutions. It became evident that 

each of the interviewed startups strives to contribute to the broader adoption of carbon offsetting 

solutions to the mass market. As it is reflected in the results, each of them had a different background 

and motives that allowed them to enter the carbon market industry and, consequently, their approach in 

tackling that challenge is also quite disparate. In reality, each company pursued blockchain deployment 

in a way that served their business goals and company vision best. 
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What are the commonly found challenges of blockchain technology and carbon markets? 

The challenges identified by the case companies appeared to show a greater disparity in terms of the 

technology perception than of the outlook on carbon markets. Most likely, this relates to the fact that 

each case organization diverged in their application and choice of blockchain architecture. 

The most commonly expressed barrier to wider blockchain adoption coincides with one of the barriers 

reflected by the Deloitte’s 2019 survey respondents, namely the lack of regulatory clarity. The other 

obstacles emergent in the same study, potential security threats and lack of in-house talent, did not 

become evident in the present research. Conversely, one company, Solstroem, expected the solution to 

bring about an opportunity for greater security. Regarding the in-house capabilities, none of the 

companies cited this factor as an innovation roadblock, as the startups shared an entrepreneurial 

approach that it is a worthwhile idea to outsource the needed expertise through external partnerships. 

Nonetheless, such discrepancy is logical, as the Deloitte study was based on senior executives, whereas 

the participants of this research all represented startup founders and entrepreneurs. On the other hand, 

an emerging barrier in both studies is one of an organizational nature, relating to the implementation 

concerns of replacing or adapting existing solutions (Deloitte, 2019a). 

Despite the fact that one case company did not go beyond hypothetical considerations of employing 

blockchain in their solution, the challenges that CHOOOSE identified closely corresponded with the 

ones described by Solstroem, who is a proponent of the technology. For instance, they both cited 

designing the governance model of a distributed ledger as challenging. That is, certainly, a legitimate 

concern as it refers to the protocol layer of blockchain that essentially impacts the system’s functionality 

(Danson, 2018).  

In terms of the challenges related to the carbon market, they corresponded with the conceptual problems 

found in the literature. Most companies perceived measurability and information asymmetry as 

persisting challenges and they expressed the need for more transparency and standardization in the 

market. Curiously, the concept of additionally was not as strongly emanating through the interviews as 

expected, as some startups pass on the responsibility of guaranteeing the additionality of their solution 

to the carbon offsets verifiers. In contrast, the interviewees mentioned the low quality of the offsets and 

double-spending to be remaining problems in the industry, relating to the issue of low credibility of the 

market (Carbon Trust, 2006). 

Lastly, the majority of respondents expressed how the carbon market is not inclusive enough for the 

end-consumers to get involved in climate action. This refers to one of the described techniques of 

crossing the innovation chasm, namely choosing the appropriate distribution channel (Moore, 1999). In 



   

 

 54 

reality, the mass adoption of the carbon offsetting solutions is not possible if the end-users find them 

too difficult or confusing to use. In addition, three out of four interviewees consider the carbon offsetting 

solutions to be overly complex. Thus, the complexity of the technology can be regarded as a serious 

challenge and a legitimate barrier to broader market adoption. 

 

What are the perceived benefits of blockchain when applied to voluntary carbon offsetting? 

As reported by most case startups, the main value proposition of blockchain lies in the tokenization of 

the environmental assets, automation and transparency. Thereby, that coincides with the two out three 

use cases regarded as the most compelling in the energy and resources industry – data validation and 

digital currency (Deloitte, 2019b). Both Solstroem and Veridium demonstrated the hope that a 

blockchain-powered system could automatically enforce business rules while giving a promise of 

greater security and accountability (McQuinn & Castro, 2019) of the carbon trading transactions. 

However, the promise of automation does not stem from applying a distributed solution on its own. It 

needs to be integrated into an existing system (Danson, 2018), for instance through API connectivity, 

as in the case of the Solstroem’s solution. Thereby, even though it was not directly expressed through 

the interviews, interoperability may arise as a challenge to a successful implementation of the blockchain 

(Ammous, 2017). 

The case companies regarded removing the intermediary as a fair application of DLT (Underwood, 

2016). In spite of that, the degree of distrust among the industry stakeholders persists ambiguous. On 

one hand, Solstroem and CHOOOSE argue that double-selling continues to be a communication matter 

that is prone to human errors. On the other, the level of trust in carbon credits suppliers and verifiers 

appeared considerably high among the interviewed startups. Thereby, the disintermediation does not 

seem to be the biggest selling point of blockchain taken into consideration by the companies in their 

innovation-decision process. In contrast, auditability and traceability appeared to be compelling 

functionalities of a distributed ledger (McQuinn & Castro, 2019). 

The benefits that Synergy looked most into, in contrast, were the increased speed and ease of trading 

and making the process more available and inclusive. As earlier discussed, the difference in perceiving 

the usefulness of blockchain lies in the fact that the Chinese startup is mostly focused on the trading use 

case of the technology. Therefore, unlike the other companies who leveraged the network and 

application layers of blockchain in their solutions, Synergy is focused on the value capture in the 

protocol layer (Pearson, 2018). 
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What the innovation-decision process of the companies looked like? 

As it has been demonstrated, all case startups considered applying blockchain at some point in their 

business and product development. They all went pass the information-seeking and information-

processing activities in assessing the advantages and disadvantages of the innovation, reflecting the 

theoretical innovation-decision model described by Rogers (2003). However, there was one company 

for which the technology has not passed the cost-benefit analysis. CHOOOSE, despite the initial 

persuasion, discontinued their interest. Nonetheless, looking at the kind of opportunities and threats of 

blockchain that the company identified, it is evident that the Norwegian startup did a thorough 

examination of blockchain functionalities and made a justified and informed decision to reject the 

innovation.  

The representative of CHOOOSE, through discussing multiple use cases, manifested his belief that 

blockchain does show the potential to offer a notable relative advantage as well as trialability, however, 

this still does not make it compatible to their current business model and would only yield complexity. 

Despite that, he stated that they will continue to observe the development and adoption of distributed 

ledger applications, with the possibility of experimenting with some of the functionalities in the future. 

The other case startups, Solstroem, Veridium and Synergy found the technology to be both suitable for 

their business goals, and to bring sufficient relative advantage to go pass the decision step and enter the 

implementation stage. Still, regardless of their enthusiasm and hope in the technology, they are far from 

the edge of the “early majority” phase in terms of the blockchain adoption. Veridium appears to be the 

most advanced at this point, having formed a partnership with a recognized technology provider in the 

industry of their focus, supply chain (Hackett, 2017). That collaboration should most likely help them 

with the right product distribution and developing suitable product attributes for the use case (Moore, 

1999). In addition, the overall competitive advantage of Veridium is their long-time industry expertise.  

Due to specific cultural influences, Synergy appears to be the lowest on the carbon market adoption 

curve. By that, the findings of the study confirm that the adoption rate will depend on the particular 

social systems around a given organization (Rogers, 2003). As the interviewees represent various 

jurisdictions with their own different internal and external influences, this appeared to affect the process 

of innovation diffusion. Furthermore, the startups reflected a common standpoint that the political 

climate regime plays an important role in driving market acceptance (K. Hamrick & Gallant, 2018), as 

each of them treated the establishment of the Paris Agreement as a turning point in the development of 

carbon markets (World Bank, 2018). 
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Second highest on the market adoption curve would have to be CHOOOSE, who, despite not currently 

investing in blockchain, has been successful in forming partnerships and inspiring a growing number of 

customers to take action (Kahkonen, 2018, CHOOOSE, 2019a). That leaves Solstroem in the middle of 

the market adoption curve. In terms of the blockchain adoption, however, they compare to Veridium in 

that they both rely on an external partner as their technology provider. 

Due to the young age of case companies, as all of them fall into the innovators or early adopters groups, 

it is not yet possible to assess the confirmation stage of adoption. Similarly, it would not be achievable 

to conclude whether the diffusion of blockchain into the carbon offsetting domain has been successful 

or not. Nonetheless, it still would not be possible to base such a conclusion on such a small sample size. 

Instead, the aim of this research was to portray various accounts on possible ways of implementation of 

DLT to carbon offsetting in order to stimulate the market adoption of such solutions. The results indicate 

that, due to high variability between the investigated business models, the perceived usefulness of the 

technology varies across adopters. This suggests that with a bigger sample size the disparity would likely 

continue to increase. Thus, such reasoning compares to the findings of Jabbar and Bjørn (2017), that the 

DLT infrastructure is shaped by entrepreneurial actions as well as to conclusions of the Deloitte (2019b) 

survey that “there is no universal approach to blockchain adoption”. 

 

What are the drivers of voluntary carbon market adoption? 

The study proved the social system to be a relevant element in innovation diffusion (Rogers, 2003). It 

was reflected by the case startups by forming various partnerships and associations as well as discussing 

the influence of the political climate regime on the innovation adoption. The notion of creating an 

ecosystem and a community around the business appeared to be a commonly chosen strategy. The 

objective should be, however, to create a tangible basis for credibility and reputation and not just a 

marketing one. As a result, the more established organization could act as a positive influence on other 

potential adopters, thereby upholding the overall market adoption (Meyer, 2004). 

Study shows that specific characteristics of the market that is undergoing innovation diffusion should 

also be taken into consideration. When discussing carbon markets, Gaute Gamst expressed the view that 

voluntary market is more conducive to innovativeness and can be treated as a testing environment for 

activities that might be later standardized, which was reflected in the literature review (K. Hamrick & 

Gallant, 2018) and confirms the assumption of this thesis. Nonetheless, in the case of CHOOOSE, the 

adoption of carbon offsetting is not driven by the choice of the underlying technology, but by increasing 

the market access. What differentiates the company from other voluntary carbon credits brokers is their 
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mission statement to end with the doomsday narrative and help individuals become more positive about 

climate action. In that sense, they are trying to stimulate the demand and they serve the purpose of 

demand fulfillers (Moore, 1999). Further, as discussed, they rely on strong marketing and community 

building skills at improving the distribution channel of carbon offsetting solutions. 

Similarly to CHOOOSE, Veridium also demonstrated a pragmatic approach to technology. They both 

regard blockchain mostly as a technical delivery mechanism that, in itself, does not solve all of the issues 

around carbon offsetting. Jim Procanik argued that the technology could help lower the barriers of 

carbon market adoption by applying it to an already tested environment which they regard the supply 

chain industry to be. Indeed, as interconnected as that industry is, empowering IoT devices with the 

blockchain network is believed to offer great potential for disruption (Christidis & Devetsikiotis, 2016). 

And, as every industry group is relying on some sort of value chain, a successful use case could be easily 

scaled. Therefore, Veridium is also acting as a demand fulfiller, however, they are not as technology-

agnostic as CHOOOSE and more business-centred. Essentially, they refer to the supply chain as the 

most optimal industry for the distribution of their product. 

Solstroem’s entry point to consider blockchain in the carbon offsetting domain was broad at first, 

however, they narrowed their focus to the area where they saw the biggest need, as well as opportunity, 

for innovation. Instead of trying to disrupt the existing system, they found a niche within small solar 

installations and decided to help emerging countries leapfrog the energy deficit. In connection to this, 

their strategy can be described as trying to dominate in a new market segment to cross the innovation 

chasm (Roberts, 2019). In their case, distributed ledger came as a natural facilitator in their solution to 

automate the generation of micro carbon offsets. Thus, the innovation helps them in developing the 

anticipated attributes of their product. 

Lastly, the case of Synergy is quite distinctive, as they are the only ones to focus on the protocol layer 

of blockchain, rather than on the application and network ones. The first layer is where they perceive 

the technology to be the most useful and revolutionary. The company founders believe that blockchain 

increases the ease and speed of carbon trading, making the process more available and inclusive to 

individuals. In that regard, they are trying to stimulate the demand side of the market, similarly to 

CHOOOSE. However, what moreover makes them divergent is the key role of government support as 

an external influence on the innovation adoption. None of the other startups appears as dependent on 

the regulatory system as Synergy. Therefore, in their case, the local government has greater control over 

the rate of innovation diffusion and the adoption of carbon offsetting solutions. This follows the findings 

that climate regime plays an important role in driving market acceptance. 
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Theoretical implications 

The present project explores how emerging technology, blockchain, can potentially accelerate the 

market adoption of carbon offsetting solutions. In order to answer the research questions, the efforts of 

four different startups operating within the investigated domain have been analysed. 

As it became evident, despite each company having a different entry point to the carbon market domain, 

they all have the potential to act as an important influence in their social system. The organizations rely 

on different factors in establishing the credibility of their business. In reality, before an innovative 

solution can permeate into a broader market, it needs to be first efficiently diffused and validated by 

participants within the network. In relation to this, it is much likely that we will see more partnerships 

forming in the carbon market domain to uphold the ongoing adoption of carbon offsetting technologies.  

Some of the interviewed companies reflected more of a demand-focused approach than others. Synergy 

saw an opportunity in blockchain to stimulate the demand for carbon offsets and make carbon trading 

more inclusive. CHOOOSE, on the other hand, appeared rather technology-agnostic in their way of 

trying to make the market more accessible and almost ordinary to customers. For them, the benefit of 

accountability that a blockchain solution may bring is perceived as too enforcing as their main goal is 

to change the perception of climate action as something effortless and voluntary. Thereby, the 

blockchain technology is not currently compatible with their mission aimed at making the narrative 

around climate change more positive and less guilty-based. Nonetheless, both startups are focused on 

improving the distribution channel of carbon offsets. 

The mission statement that all companies agreed to, to some extent, is to prove that sustainability and 

profit are not mutually exclusive. In this regard, Veridium views the adoption of carbon markets as 

symptomatic to the adoption of the overall environmental markets. Their holistic approach to climate 

action suggests that the need for innovation comes from multiple sources that should collectively create 

a waterfall effect. In other words, innovation diffusion is not something that happens linearly or only as 

it is anticipated. The way they are trying to reduce the barriers of adoption is by applying blockchain to 

the industry which they believe to create the most opportunity for carbon offsetting. In addition, they do 

so in collaboration with an established technology leader. Thereby, how they attempt to bridge the chasm 

of innovation is by choosing the right distribution channel using the partner’s network. 

Solstroem saw the biggest need and opportunity for innovation in emerging countries where, instead of 

having to disrupt an existing legacy system, they could help them leapfrog into a low-carbon economy. 

By addressing a niche market they could act as innovation gatekeepers and have more control over the 

diffusion of innovation. What is more, finding a foothold within that segment could enable them to scale 
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to other, more established ones. In other words, their strategy of crossing the chasm relies primarily on 

the market segmentation. They regard blockchain as a facilitating solution in a market that already goes 

towards automation. 

The research indicates that the perceived usefulness of blockchain varies among the interviewed 

companies, as some consider it as more applicable to the carbon offsetting domain than others. In reality, 

it has been proved that the technology can offer a lot of promising functionalities, but in itself does not 

guarantee to drive the broader market adoption. For blockchain to prove compatible it still needs to find 

synergy with the existing technical solutions. Only then it can improve the resilience of an emissions 

trading system and create a significant relative advantage. 

To conclude, the findings of this study correspond to the models introduced in the theoretical framework. 

The ways that the companies approached the challenge of crossing the innovation chasm resemble the 

techniques described by Moore (1999). It became evident that it is relevant for innovators and early 

adopters to consider what is their target market and the most applicable way of addressing it. Further, 

the innovation-decision process each company has gone through followed the steps of adoption 

proposed by Rogers (2003), with only one of the four case companies deciding to reject the innovation.  

This research looked at blockchain as a potential innovation driver to help close the chasm of adoption 

in the voluntary carbon markets. However, the blockchain technology is facing a chasm of its own, as 

the technology has not yet been adopted en masse. As both theoretical and empirical findings suggest, 

whether a blockchain application finds its validation ultimately depends on its combination with a 

particular domain. This study analysed the possible ways of this technology implementation that give 

promise that carbon offsetting has the potential of becoming a sound and realistic blockchain use case. 

 

8 Conclusions 

The goal of this thesis was to investigate how distributed ledger technology can contribute to broader 

adoption of carbon offsetting solutions. In order to answer the research question, the challenges and 

benefits of the technology were identified and interpreted in the context of the innovation-decision 

process. The perceived value proposition of blockchain – tokenization, automation and transparency – 

albeit useful, in itself might not create a sufficient relative advantage to bridge the chasm of adoption of 

the voluntary carbon market. What proved to be significant drivers of broader market adoption are 

improving the distribution channel, selecting the right partners and the right target market. For some 

companies operating within the carbon market domain, DLT could help develop the right product 
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attributes or improve the distribution channel. For others, only the integration of blockchain with other 

technologies might increase the momentum to create the potential for disruption. 

In reality, innovators and early adopters need to acknowledge the specific market characteristics and 

potential barriers to mass adoption. This research proved complexity, exclusivity and lack of regulatory 

clarity to be persistent roadblocks to greater market acceptance of carbon removal methodologies. 

Double-selling has also been identified as a remaining challenge and as the barrier that is most likely to 

be resolved with the aid of technical solutions. 

It has become evident that blockchain can be a part of the solution, but not the driving force in it. 

Moreover, just as there is no single way to develop a blockchain application, there is no universal 

approach to the market adoption of carbon offsetting. Instead, there is a need for synergy across a suite 

of digital innovations and for those emerging technologies to create a waterfall effect. After all, the 

decision to use or reject an innovation is a business decision and has to be compatible with both the 

company objectives as well as the market needs.  

Lastly, the study confirms that the voluntary carbon market conduces to entrepreneurial actions and 

innovativeness. For that reason, it is a legitimate effort to uphold the creation and introduction of cutting-

edge solutions and experimenting with different business models, as the diffusion of innovation is likely 

to permeate from the unregulated market into the compliance schemes to possibly adapt or replace the 

existent standards. In the context of this research, whether the diffusion of innovation could be 

pronounced successful only once it transitions from a testing environment to a more standardized one, 

remains unclear.  

 

8.1 Limitations 

Some study participants expressed the need for a systematic change of the current extractive economic 

model, to price in the externalities into the cost of goods and services we consume. However, as this 

would open an avenue for discussion on not just economic matters but also philosophical ones of 

determining what makes something valuable and how to put a price on positive (or negative) impact, 

those considerations were not taken into account for the purpose of this research as they are outside the 

scope of the research question. 

Although the study was performed with rigour and having in mind the research quality criteria, some 

bias cannot be overcome when using qualitative methods The semi-structured interviews, flexible in 

nature, might have been influenced by some unknown, or unaware, factors. One potential factor that 
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might have had an impact is the bias through more direct contact with the founder of Solstroem, as the 

interview was performed on a face-to-face basis, unlike the others.  

Another limitation relates to the time frame of this project. As there were few weeks intervals between 

the interviews, the data collected might have been much different if it were collected within a more 

constraint period. In reality, the intervals allowed the researcher to revisit the theory, reinterpret the 

problem and refine the questions and research approach.  

Lastly, also relating to the time limitation of the study, the ethnography method has not been 

demonstrated in full-scale, as this would have required more time spent on observations to become an 

internal part of the organizations. The focus of present research was, therefore, made much more narrow. 

 

8.2 Recommendations for Future Research 

One natural recommendation for future work would be to re-interview the companies after some years, 

to see which of them (if any) continues using the innovation and what changed about their ways of 

implementation. It would especially be interesting to see if CHOOOSE revisits to consider blockchain 

for their solution, provided they would expand on their key activities. Importantly, however, at a 

different point in the future, the adoption of blockchain and the development of carbon markets might 

look much different than in the present work, so an updated account on the technology and regulatory 

landscape would have to be included as well. 

Another recommendation is to include companies operating in a more similar segment, so it generates 

more comparable results. A closer and more ethnographic research approach would also be 

recommended, to explore better if the technical implementation is achieved in an optimal manner. 

 

 

 

 

 



   

 

 62 

References 

Agee, J. (2009). Developing qualitative research questions: A reflective process. International Journal 

of Qualitative Studies in Education. https://doi.org/10.1080/09518390902736512 

Ammous, S. H. (2017). Blockchain Technology: What is it Good for? SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.2832751 

Andoni, M., Robu, V., Flynn, D., Abram, S., Geach, D., Jenkins, D., … Peacock, A. (2019). 

Blockchain technology in the energy sector: A systematic review of challenges and 

opportunities. Renewable and Sustainable Energy Reviews. 

https://doi.org/10.1016/j.rser.2018.10.014 

Bayar, T. (2017). Growth in world energy demand doubled in 2017 says IEA. Retrieved January 2, 

2020, from https://www.powerengineeringint.com/2018/03/22/growth-in-world-energy-demand-

doubled-in-2017-says-iea/ 

Beder, S. (2014). Carbon offsets can do more environmental harm than good. Retrieved January 2, 

2020, from https://theconversation.com/carbon-offsets-can-do-more-environmental-harm-than-

good-26593 

Bjørn, P., & Boulus-Rødje, N. (2015). The Multiple Intersecting Sites of Design in CSCW Research. 

Computer Supported Cooperative Work: CSCW: An International Journal. 

https://doi.org/10.1007/s10606-015-9227-4 

Bonneau, J., Miller, A., Clark, J., Narayanan, A., Kroll, J. A., & Felten, E. W. (2015). SoK: Research 

perspectives and challenges for bitcoin and cryptocurrencies. In Proceedings - IEEE Symposium 

on Security and Privacy. https://doi.org/10.1109/SP.2015.14 

Broderick, J. (2008). Voluntary Carbon Offsets, 169–199. 

https://doi.org/10.4324/9780203884256.ch10 

Browne, R. (2018). IBM joins forces with a start-up to combine crypto with environmental credit 

trading. Retrieved January 2, 2020, from https://www.cnbc.com/2018/05/15/ibm-veridium-team-

up-on-blockchain-enabled-carbon-credit-trading.html 

Bryman, A., & Bell, E. (2015). Business Research Methods. Business Research Method. 

Byers, T. (2006). Episode #10 Ten Enduring Success Factors for High Technology Entrepreneurship. 

Retrieved January 2, 2020, from https://ecorner.stanford.edu/podcasts/ten-enduring-success-

factors-for-high-technology-entrepreneurship/ 

Carbon Trust. (2006). The Carbon Trust three stage approach to developing a robust offsetting 

strategy. 

Center for Resource Solutions. (2012). Renewable Energy Certificates, Carbon Offsets, and Carbon 

Claims. Renewable Energy, 1–14. 

CHOOOSE. (2019a). CHOOOSE - News. Retrieved January 2, 2020, from 

https://news.chooose.today/ 

CHOOOSE. (2019b). How CHOOOSE really works. Retrieved January 2, 2020, from 

https://howitworks.chooose.today/ 



   

 

 63 

Christidis, K., & Devetsikiotis, M. (2016). Blockchains and Smart Contracts for the Internet of Things. 

IEEE Access. https://doi.org/10.1109/ACCESS.2016.2566339 

Climate Action Tracker. (2019). Analysis: Transformation points - Achieving the speed and scale 

required for full decarbonisation. 

Climate Ledger Initiative. (2018). Navigating Blockchain and Climate Action - An Overview. 

Collins English Dictionary. (2019). Definition of “carbon offset.” Retrieved January 2, 2020, from 

https://www.collinsdictionary.com/dictionary/english/carbon-offset 

Cong, L. W., & He, Z. (2018). Blockchain disruption and smart contracts. 

Cooper, J. (2017). Carbon Offsets vs. Carbon Allowances. Retrieved January 2, 2020, from 

https://nativeenergy.com/2017/12/carbon-offset-vs-carbon-credit/ 

CORE. (2019). What is a Carbon Offset? Retrieved January 2, 2020, from 

http://www.offsetguide.org/understanding-carbon-offsets/what-is-a-carbon-offset/ 

Creswell, J. W. (2007). Qualitative Inquiry & Research Design. Sage Publications, Inc. 

https://doi.org/10.1111/1467-9299.00177 

Danson, A. (2018). The right approach for your Blockchain use case. Retrieved January 2, 2020, from 

https://blog.centigo.se/identify-the-right-approach-for-your-blockchain-use-case 

Davis, F. D. (1993). User acceptance of information technology: system characteristics, user 

perceptions and behavioral impacts. International Journal of Man-Machine Studies. 

https://doi.org/10.1006/imms.1993.1022 

Del Castillo, M. (2018). IBM To Use Stellar For Its First Crypto-Token On A Public Blockchain. 

Retrieved January 2, 2020, from 

https://www.forbes.com/sites/michaeldelcastillo/2018/05/15/ibm-to-use-stellar-for-its-first-

crypto-token-on-a-public-blockchain/#2cb0b8620015 

Deloitte. (2018). Breaking Blockchain Open -Deloitte’s 2018 Global Blockchain Survey, 21(0), 0. 

https://doi.org/10.20622/jltajournal.21.0_0 

Deloitte. (2019a). Blockchain Survey 2019. Deloitte. Retrieved from 

https://www2.deloitte.com/insights/us/en/topics/understanding-blockchain-potential/global-

blockchain-survey.html?id=us:2em:3pa:emerging-technologies:eng:di:050619 

Deloitte. (2019b). Many paths lead to blockchain adoption, and no two are alike: An industry-by-

industry look at Deloitte’s 2019 Global Blockchain Survey, 36. 

Denzin, N. K. (1978). The Research Act: A theoretical orientation to sociological methods. In 

Symbolic Interaction: A Reader in Social Psychology. https://doi.org/10.2307/2092290 

Down, M. (2019). Infrastructure as a Service Meets Blockchain. Retrieved January 2, 2020, from 

https://hackernoon.com/infrastructure-as-a-service-meets-blockchain-614d1590b494 

Eastwood, G. (2017). 8 industries where IoT is working the best. Retrieved May 17, 2018, from 

https://www.networkworld.com/article/3200783/internet-of-things/8-industries-where-iot-is-

working-the-best.html 



   

 

 64 

Ernst & Young. (2016). Implementing Blockchains and distributed Infrastructure, 8. Retrieved from 

http://www.ey.com/Publication/vwLUAssets/EY-implementing-blockchains-and-distributed-

infrastructure/$FILE/EY-implementing-blockchains-and-distributed-infrastructure.pdf 

European Court of Auditors. (2015). The integrity and implementation of the EU ETS. 

https://doi.org/10.2865/8727 

European Political Strategy Centre. (2018). 10 Trends Reshaping Climate and Energy. Retrieved from 

https://ec.europa.eu/epsc/publications/other-publications/10-trends-reshaping-climate-and-

energy_en 

Faber, B., Michelet, G. C., Weidmann, N., Mukkamala, R. R., & Vatrapu, R. (2019). BPDIMS:A 

Blockchain-based Personal Data and Identity Management System. Proceedings of the 52nd 

Hawaii International Conference on System Sciences, 6, 6855–6864. 

https://doi.org/10.24251/hicss.2019.821 

Fields, D. A., & Kafai, Y. B. (2009). A connective ethnography of peer knowledge sharing and 

diffusion in a tween virtual world. International Journal of Computer-Supported Collaborative 

Learning. https://doi.org/10.1007/s11412-008-9057-1 

Fischer, E. A. (2015). Cybersecurity issues and challenges: In Brief. In Cyberspace Threat Landscape: 

Overview, Response Authorities, and Capabilities. 

Fusch, P. I., & Ness, L. R. (2015). Are we there yet? Data saturation in qualitative research. 

Qualitative Report. 

Gambill, P. (2018). Why a carbon removal market belongs on the blockchain. Retrieved January 2, 

2020, from https://medium.com/nori-carbon-removal/why-a-carbon-removal-market-belongs-on-

the-blockchain-91da31127228 

Gargolinski Jaeger, L. (2018). Public versus private: What to know before getting started with 

blockchain. Retrieved January 2, 2020, from 

https://www.ibm.com/blogs/blockchain/2018/10/public-versus-private-what-to-know-before-

getting-started-with-blockchain/ 

Hackett, R. (2017). Walmart and 9 Food Giants Team Up on IBM Blockchain Plans. Retrieved 

January 2, 2020, from https://fortune.com/2017/08/22/walmart-blockchain-ibm-food-nestle-

unilever-tyson-dole/ 

Hagelberg, N. (2019). Carbon offsets are not our get-out-of-jail free card. Retrieved January 2, 2020, 

from https://www.unenvironment.org/news-and-stories/story/carbon-offsets-are-not-our-get-out-

jail-free-card 

Haines, L. (2019). Carbon offsetting: is it really a solution to climate change? Retrieved January 2, 

2020, from https://eco-act.com/carbon-offsetting/carbon-offsetting-is-it-really-a-solution-to-

climate-change/ 

Haites, E. (2018). Carbon taxes and greenhouse gas emissions trading systems: what have we learned? 

Climate Policy. https://doi.org/10.1080/14693062.2018.1492897 

Hamilton, K., Sjardin, M., Shapiro, A., & Marcello, T. (2009). Fortifying the Foundation: State State 

of the Voluntary Carbon Markets 2009. State of the Voluntary Carbon Markets, i–xi, 1–92. 



   

 

 65 

Hamrick, K., & Gallant, M. (2018). Voluntary Carbon Markets Insights: 2018 Outlook and First-

Quarter Trends. Retrieved from https://www.forest-trends.org/wp-

content/uploads/2018/09/VCM-Q1-Report_Full-Version-2.pdf 

Hamrick, Kelley, & Gallant, M. (2017). Unlocking potential: State of the Voluntary Carbon Markets 

2017. Forest Trends’ Ecosystem Marketplace. https://doi.org/10.7748/ns.16.21.17.s30 

Hausfather, Z. (2017). Mapped: The world’s largest CO2 importers and exporters. Retrieved January 

2, 2020, from https://www.carbonbrief.org/mapped-worlds-largest-co2-importers-exporters 

Hennink, M., Hutter, I., & Bailey, A. (2011). In-depth interviews. In Qualitative research methods. 

Hewett, N., Lehmacher, W., & Wang, Y. (2019). Inclusive Deployment of Blockchain for Supply 

Chains: Part 1 – Introduction. World Economic Forum, (March), 26. 

Hileman, G., & Rauchs, M. (2018). 2017 Global Blockchain Benchmarking Study. SSRN Electronic 

Journal. https://doi.org/10.2139/ssrn.3040224 

Hyvärinen, H., Risius, M., & Friis, G. (2017). A Blockchain-Based Approach Towards Overcoming 

Financial Fraud in Public Sector Services. Business and Information Systems Engineering. 

https://doi.org/10.1007/s12599-017-0502-4 

IEA. (2019). SDG7: Data and Projections. Retrieved from https://www.iea.org/reports/sdg7-data-and-

projections/access-to-clean-cooking 

Jabbar, K., & Bjørn, P. (2017). Growing the Blockchain Information Infrastructure. Conference on 

Human Factors in Computing Systems - Proceedings, 2017-May, 6487–6498. 

https://doi.org/10.1145/3025453.3025959 

Jabbar, K., & Bjørn, P. (2018). Infrastructural Grind: Introducing Blockchain Technology in the 

Shipping Domain. GROUP ’18. https://doi.org/10.1145/3148330.3148345 

Jackson, R. (2017). Why IoT Needs the Blockchain, and Blockchain needs IoT. Retrieved May 17, 

2018, from https://hackernoon.com/why-iot-needs-the-blockchain-and-blockchain-needs-iot-

896725b349c4 

Jao, N. (2019). Betting on blockchain to simplify carbon trading. Retrieved January 2, 2020, from 

https://technode.com/2019/02/26/betting-on-blockchain-to-simplify-carbon-trading/ 

Kahkonen, N. (2018). Walking the Talk: Spotlight on Andreas Slettvoll, Founder and CEO, Chooose. 

Retrieved January 2, 2020, from https://www.southpole.com/blog/walking-the-talk-andreas-

slettvoll-ceo-chooose 

Karahanna, E., Straub, D. W., & Chervany, N. L. (1999). Information technology adoption across 

time: A cross-sectional comparison of pre-adoption and post-adoption beliefs. MIS Quarterly: 

Management Information Systems. https://doi.org/10.2307/249751 

Koshik, R. (2019). Foundations of Blockchain: The Pathway to Cryptocurrencies and Decentralized 

Blockchain Applications - Expert insight. Packt Publishing. 

Krogh Jensen, T. (2019). Episode #18 Fintech for Climate Change, part I. Retrieved January 2, 2020, 

from https://fintechmatters.podbean.com/e/episode-18-fintech-for-climate-change-part-i/ 



   

 

 66 

Kvale. (1996). An Introduction to Qualitative Research Interviewing. Qualitative Research. 

https://doi.org/10.1093/iclqaj/12.2.704 

Lecompte, M. D., & Goetz, J. P. (1982). Problems of Reliability and Validity in Ethnographic 

Research. Review of Educational Research. https://doi.org/10.3102/00346543052001031 

Lee, Y. H., Hsieh, Y. C., & Hsu, C. N. (2011). Adding innovation diffusion theory to the technology 

acceptance model: Supporting employees’ intentions to use e-learning systems. Educational 

Technology and Society. 

Li, K. (2019). The Blockchain Scalability Problem & the Race for Visa-Like Transaction Speed. 

Retrieved January 2, 2020, from https://towardsdatascience.com/the-blockchain-scalability-

problem-the-race-for-visa-like-transaction-speed-5cce48f9d44 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalist inquiry. Beverly Hills, CA: Sage. 

Liss, F. (2018). Blockchain and the EU ETS: An architecture and a prototype of a decentralized 

emission trading system based on smart contracts, (June). 

https://doi.org/10.13140/RG.2.2.15751.65448 

Lou, A. T. F., & Li, E. Y. (2017). Integrating innovation diffusion theory and the technology 

acceptance model: The adoption of blockchain technology from business managers’ perspective. 

Proceedings of the International Conference on Electronic Business (ICEB), 2017-Decem, 299–

302. 

Luu, L. (2018). Blockchain Adoption: How Close Are We Really? Retrieved January 2, 2020, from 

https://www.forbes.com/sites/luuloi/2018/01/26/blockchain-adoption-how-close-are-we-

really/#3c087191d9dc 

Maranville, S. (1992). Entrepreneurship in the Business Curriculum. Journal of Education for 

Business. https://doi.org/10.1080/08832323.1992.10117582 

Mashinsky, A. (2018). Fat Protocols Vs. DApps: Creating Long Term Value on the Public 

Blockchain. Retrieved January 2, 2020, from https://hackernoon.com/fat-protocols-vs-dapps-

creating-long-term-value-on-the-public-blockchain-565637747557 

Mason, J. (2004). Semistructured Interview. In The SAGE Encyclopedia of Social Science Research 

Methods (pp. 1021–1022). 2455 Teller Road, Thousand Oaks California 91320 United States of 

America: Sage Publications, Inc. https://doi.org/10.4135/9781412950589.n909 

McQuinn, A., & Castro, D. (2019). A Policymaker’s Guide to Blockchain, (April), 64. Retrieved from 

https://itif.org/publications/2019/04/30/policymakers-guide-blockchain 

McWaters, J. R. (2016). The future of financial infrastructure: An ambitious look at how blockchain 

can reshape financial services, (August). 

Mearian, L. (2018). Now, blockchain can turn carbon credits into tokens for trading. Retrieved 

January 2, 2020, from https://www.computerworld.com/article/3277207/now-blockchain-can-

turn-carbon-credits-into-tokens-for-trading.html 

Meyer, G. (2004). Diffusion methodology: Time to innovate? Journal of Health Communication. 

https://doi.org/10.1080/10810730490271539 



   

 

 67 

Miller, R. (2018). Veridium Labs teams with IBM and Stellar on carbon credit blockchain. Retrieved 

January 2, 2020, from https://techcrunch.com/2018/05/15/veridium-labs-teams-with-ibm-and-

stellar-on-carbon-credit-blockchain/ 

Moore, G. A. (1999). Crossing the Chasm: Marketing and Selling High-Tech Products to Mainstream 

Customers. New York HarperBusiness. https://doi.org/10.1017/CBO9781107415324.004 

Norwegian. (2019). Carbon offset your journey. Retrieved January 2, 2020, from 

https://www.norwegian.com/uk/chooose 

Notheisen, B., Hawlitschek, F., & Weinhardt, C. (2017). Breaking Down the Blockchain Hype– 

Towards a Blockchain Market Engineering Approach. In In Proceedings of the 25th European 

Conference on Information Systems (ECIS). 

Outlier Ventures. (2019). The Energy Stack. The 3Ds of Energy: Decarbonization, Digitization and 

Decentralization, 38. 

Pearson, T. (2018). Will Cryptocurrency Protocols Be Fat or Thin? Retrieved January 2, 2020, from 

https://taylorpearson.me/fat-thin/ 

Reuters. (2018). Carbon Market Monitor, Decreased uncertainty as carbon market reforms conclude, 

Review of global markets in 2018, 24. Retrieved from 

http://www.comex.kz/images/acer/2017.pdf 

Robben, A. C. G. M., & Sluka, J. A. (2015). Ethnography. In International Encyclopedia of the Social 

& Behavioral Sciences: Second Edition. https://doi.org/10.1016/B978-0-08-097086-8.12065-3 

Roberts, A. (2019). Innovation and Crossing the Chasm. Retrieved January 2, 2020, from 

https://www.scitecpov.com/blog/innovation-and-crossing-the-chasm 

Rogers, E. M. (2003). Diffusion of Innovations, Fifth Edition. Social Networks. 

Sarasvathy, S. (2011). Effectual Entrepreneurship. Choice Reviews Online. 

https://doi.org/10.5860/choice.49-3340 

Schwartz, D., Youngs, N., & Britto, A. (2014). The Ripple Protocol Consensus Algorithm. 

Shital, M. (2017). Product Life Cycle Stages. Retrieved January 2, 2020, from 

http://www.economicsdiscussion.net/marketing-management/product-life-cycle/product-life-

cycle-stages/32286 

Skovgaard, J., Ferrari, S. S., & Knaggård, Å. (2019). Mapping and clustering the adoption of carbon 

pricing policies: what polities price carbon and why? Climate Policy. 

https://doi.org/10.1080/14693062.2019.1641460 

Smith, T. (2011). Only 0.1 per cent of FTSE 100 emissions are offset. Retrieved January 2, 2020, from 

http://www.climateaction.org/news/only_0.1_per_cent_of_ftse_100_emissions_are_offset/ 

Solstroem. (2019). Carbon market, Retrieved January 2, 2020, from https://www.solstroem.com/ 

Star, S. L., & Ruhleder, K. (1996). Steps Toward an Ecology of Infrastructure: Design and Access for 

Large Information Spaces. Information Systems Research. https://doi.org/10.1287/isre.7.1.111 



   

 

 68 

Stebbins, R. (2012). Exploratory Research in the Social Sciences. Exploratory Research in the Social 

Sciences. https://doi.org/10.4135/9781412984249 

Szabo, N. (1996). Smart Contracts: Building Blocks for Digital Free Markets. Extropy Journal of 

Transhuman Thought. https://doi.org/10.1200/JCO.2011.40.6546 

Tornatzky, L. G., & Klein, K. J. (1982). Innovation Characteristics and Innovation Adoption-

Implementation: A Meta-Analysis of Findings. IEEE Transactions on Engineering Management. 

https://doi.org/10.1109/TEM.1982.6447463 

Tozex. (2019). Application of the diffusion of innovation theory to Blockchain technology. Retrieved 

December 27, 2019, from https://medium.com/tozex/application-of-the-diffusion-of-innovation-

theory-to-blockchain-technology-b4d9535507fa 

Underwood, S. (2016). Blockchain Beyond Bitcoin. Communications of the ACM, 59(11), 15–17. 

UNDP. (2016). Carbon Markets, 1–6. Retrieved from 

http://www.undp.org/content/sdfinance/en/home/solutions/template-fiche12.html1/6Home 

UNEP DTU Centre. (2019). CDM projects by type. Retrieved from http://cdmpipeline.org/cdm-

projects-type.htm 

UNFCCC. (2017). How Blockchain Technology Could Boost Climate Action. Retrieved January 2, 

2020, from https://unfccc.int/news/how-blockchain-technology-could-boost-climate-action 

United Nations. (2018). The Sustainable Development Agenda - UN Sustainable Development. About. 

Verona, L. (2019). Blockchain Q&A. Retrieved January 2, 2020, from 

https://louigiverona.com/?page=projects&s=writings&t=qa&a=qa_blockchain 

Walport, M. (2015). Distributed Ledger Technology: beyond block chain. 

Warren-Myers, G. (2011). Sustainability – the crucial challenge for the valuation profession. Pacific 

Rim Property Research Journal. https://doi.org/10.1080/14445921.2011.11104339 

Warren, S., & Treat, D. (2019). Building Value with Blockchain Technology : How to Evaluate 

Blockchain’ s Benefits. White Paper in Word Economic Forum 2019. 

Wolcott, H. F. (1990). Making a study “more ethnographic.” Journal of Contemporary Ethnography. 

https://doi.org/10.1177/089124190019001003 

World Bank. (2016). Emissions Trading Registries - Guidance on Regulation, Development, and 

Administration. 

World Bank. (2018). Blockchain and Emerging Digital Technologies for Enhancing Post-2020 

Climate Markets. Blockchain and Emerging Digital Technologies for Enhancing Post-2020 

Climate Markets. https://doi.org/10.1596/29499 

World Bank. (2019). Climate Finance Overview. Retrieved January 2, 2020, from 

https://www.worldbank.org/en/topic/climatefinance 

Yin, R. K., & K.Yin, R. (2011). Qualitative Research from Start to Finish. The Guilford Press. 

https://doi.org/10.1017/CBO9781107415324.004 



   

 

 69 

Appendices 

Appendix A – Glossary 

Additionality: additionality tests attempt to establish whether an offset project would have happened anyway. A 

major limitation of offset systems based on project-based mitigation is that emission reductions have to be 

measured against a counterfactual reality. The emissions that would have occurred if the market for offsets did not 

exist need to be estimated in order to calculate the quantity of emissions reductions that the project achieved. This 

hypothetical reality cannot be proven; instead, it must be inferred and its definition is always to some extent 

subjective. 

Application programming interface (API): a set of functions and procedures allowing the creation of 

applications that access the features or data of an operating system, application, or other services. 

Baseline scenario = business-as-usual scenario: The baseline is the emissions that would have occurred in the 

absence of the project. 

Broker: Brokers are intermediaries who do not take ownership of offsets, but facilitate transactions for a fee 

between project developers and end-users, between project developers and retailers, and/or between retailers. 

When given the opportunity, some retailers will also perform this role, but generally not at significant volumes. 

Carbon dioxide (CO2): A naturally occurring gas, and one of the most abundant greenhouse gases in the 

atmosphere, carbon dioxide is also a by-product of industrial processes, burning fossil fuels and land-use changes. 

Carbon footprint: the total set of GHG emissions caused by an organisation, event or product.  

Carbon neutral: or a net-zero carbon footprint, refers to achieving net-zero carbon emissions by balancing a 

measured amount of carbon released with an equivalent amount sequestered, avoided or offset. 

Carbon offset: the ‘currency’ for offsetting. Quantified in a metric ton of CO2e reductions, i.e. one carbon offset 

equals one ton of emissions reductions made through selected and verified carbon projects. 

Carbon sink: Natural or human-made systems that absorb carbon dioxide from the atmosphere and store them. 

Forests are the most common form of a sink, in addition to soils, peat, permafrost, ocean water and carbonate 

deposits in the deep ocean. 

End buyers: End-buyers are buyers who purchase offsets with the intention to retire them. Offsets will no longer 

be sold after transferring to an end-buyer. This is in contrast to retailers, who purchase offsets with the intention 

to resell them. End buyers are also referred to as “end-users.” 

ERC-20 token: a blockchain-based asset with similar functionality to bitcoin, ether, and bitcoin cash: it can hold 

value and be sent and received. ERC stands for Ethereum Request for Comment, and 20 is the proposal identifier. 

Greenwashing: the process of conveying a false impression or providing misleading information about how a 

company's products are more environmentally sound. Greenwashing is considered an unsubstantiated claim to 

deceive consumers into believing that a company's products are environmentally friendly. 

Issuance: Issuance is the final project stage which occurs after third-party auditors have guaranteed a project has 

avoided or sequestered carbon dioxide or its equivalent. Once a project has met all requirements by its voluntary 

standard, the developer can apply to a standards body to issue eligible offsets. Any offsets issued to the project 
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owner come with a unique serial number and are listed in a registry that monitors any ownership transfers or offset 

retirement.  

Kyoto Protocol: An international protocol to the UNFCCC, that requires industrialised country signatories to meet 

greenhouse gas emission reduction targets relative to their 1990 levels. 

Project: Also referred to as “carbon projects” and “carbon offset projects”. A project is a site, or suite of sites, 

where restoration, sequestration, or other activities are implemented for the purposes of marketing the resulting 

ecosystem service assets or outcomes to buyers. Projects quantify their avoided or reduced emissions to produce 

tradable climate reduction certificates, called offsets. 

Reduced Emissions from Deforestation and Forest Degradation (REDD+): project types in areas where 

existing forests are at risk of land-use change or reduced carbon storage. The projects focus on conserving these 

forests before they are degraded or deforested, resulting in the avoidance of a baseline scenario that would have 

produced higher emissions. Emissions reductions occur primarily through avoided emissions. 

Registry: Carbon offset registries keep track of offsets and are vital in minimizing the risk of double-counting, 

that is, having multiple stakeholders take credit for the same offset. Registries also clarify ownership of offsets. 

Retailer: Retailers do not traditionally manage project development and documentation. Instead, they contract 

with project developers to take ownership of a portfolio of offsets that they then offer to end- buyers. Retailers 

typically offer other corporate carbon management services to end-buyers, such as advising on internal emissions 

reductions strategies. 

Retirement: The final project development stage, retirement is the point at which an organization permanently 

removes carbon offsets from the market to ensure that they are not re-sold. Offsets are usually retired by giving 

them individual serial numbers and placing them in an official registry. 

Supplier: an organization that sells carbon offsets, such as a project developer, retailer, or broker. 

Validation: the approval of carbon offset projects during the planning stages. To achieve validation, projects must 

submit information on project design for a third-party approval. Project design information generally includes 

baseline scenarios, monitoring plans, and methodologies for calculating emissions reductions.  

Verification: refers to the process of verifying emissions reductions generated by an offset project to a particular 

standard, which quantifies actual emissions reductions to ensure that the appropriate number of offsets are issued 

to the project. Verification may take place up to several years after validation. 

Verified emission reduction (VER): a carbon credit created by a project which has been verified outside of the 

Kyoto Protocol. One VER corresponds to one ton of CO2e emission reductions. 

Vintage: The year in which emissions reductions occur. The vintage of the offsets may not necessarily match the 

year in which the offsets are transacted—and the vintage year may be in the future. 

 

Glossary adapted from World Bank (2016) and K. Hamrick & Gallant (2018). 
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Appendix B – Categories of voluntary carbon removal projects  

 

Source: Hamrick & Gallant, 2018 

 

Appendix C – Description of main offset standards 

Standard Coverage Key points 
Clean Development 
Mechanism 
(CDM)/Joint 
Implementation (JI) 

Project-based emissions 
reductions, including rules for 
baselines, additionality, 
monitoring, 
reporting, verification and 
certification 

• Governed by independent Executive Board of UNFCCC 

• Robust additionality, monitoring and verification process; 
high credibility in the market 

• Aimed at the generation of compliance instruments (CERs, 
ERUs) 

• High transaction costs 
CDM Gold Standard 
(GS) 

As for CDM, but a strong focus 
on sustainable 
development benefits and 
restriction on technology types 
(no forestry projects can be 
included) 

• Provides a consistent approach to assess the contribution 
of the project towards sustainable development 

• Endorsed by a number of NGOs 

• High transaction costs 

Voluntary Gold 
Standard (VGS) 

As for CDM Gold Standard, 
but aimed at the 
voluntary sector 

• Aimed at small scale and micro scale projects 

• Strong focus on sustainable development benefits 

• Simplified rules to reduce transaction costs 

• Launched in May 2006 
Voluntary Carbon 
Standard (Climate 
Group) 

For exclusive use on the 
voluntary market 

• Based on CDM framework 

• Creates tradable Voluntary Carbon Unit (VCU) 

• Registry to be managed by Bank of New York 

• Expected to be launched in December 2006 
Climate, 
Community and 
Biodiversity 
Standards (CCB) 

Forestry carbon 
sequestration projects 
with community 
involvement and 
biodiversity benefits 

• Developed by the Climate, Community, and Biodiversity 
Alliance 

• over two years and involving field testing in four continents 

• Use methodologies developed by the Intergovernmental 
Panel on Climate Change (IPCC) 

• Three levels of validation — Approved, Silver and Gold 
Plan Vivo System Framework for offsets 

from rural communities 
promoting sustainable 
livelihoods 

• Only used on forestry projects so far, but the scope for 
other types of projects 

• Low transaction costs 

• Seven years’ field experience of the standard 

Source: Carbon Trust, 2006 



   

 

 72 

Appendix D – Mitigation activities, MRV requirements and challenges 

Activity type Key MRV requirements Complexity Main challenges 

Improved cookstoves Amount of non-renewable 
biomass used; 
Distribution records; 
Fuel usage; 
Stove usage rates; 
Transfer of rights to carbon 
credits from stove owner to 
project developer 

High Much of the data required today relies on manual 
collection. As this involves tracking the performance of 
many small stoves distributed to individual households, 
collecting the data and avoiding bias in data collection is 
complex. 

Renewable energy Grid emissions factor; 
Energy production 

Low Main data required is publicly available (grid factors) or 
easily checked at the point of production through meter 
readings. Reliability is typically high, due to grid 
regulation. The main challenge is to accelerate the 
verification process. 

Transport Trips/journeys/distance; 
Fuel type/fuel used 

Medium Certain transport modes (e.g., shipping, metro) are well 
suited to remotely monitoring specific trips. Activities like 
modal shift or cycling incentives can use remote tracking, 
though less established. 

Agriculture, e.g., residue 
management, composting, 
reduced tillage, cover 
cropping, shade trees 

Farm boundaries; 
Farm-level activities; 
Soil organic carbon 

High Projects often involve a large number of farms difficult to 
accurately map and sample. Stratification of farms by 
activity can be difficult to record and monitor. Soil organic 
carbon monitoring can require on-site sampling of results 
to ensure credible impact reporting. 

Forests “Root to shoot” ratios; 
Tree growth; 
Loss and reversal; 
Forest inventory 

Medium to 
high 

Monitoring actual growth, alongside loss and reversal, 
can be expensive and impractical. Natural variation in 
systems makes reliable reporting difficult while 
opportunities to apply satellite imagery have not been 
fully realised. 

Source: Climate Ledger Initiative, 2018 

 

 

Appendix E – Solstroem Interview 

Interviewee: Karim Jabbar 

Position: Co-founder and Head of Blockchain Development 

Date: 8th of August 2019 

 

Question: Could you tell me more about your solution? 

Answer: We want to automate the generation of carbon offsets and we're addressing the voluntary carbon market. 

One of the pain points that we've seen is that there is a lot of renewable installations, particularly within solar that 

are too small to get certified today. So when they produce renewable electricity, they're not able to sell that offset, 

as an offset and essentially earn an extra revenue that would then be allowed them to maybe increase the size of 

their installation or grow more. That is because of the certifying system the way it works today. So the solution 

we want to do is to automate the generation and essentially, the issuing of carbon offsets as much as possible 

through smart devices; directly integrate it with monitoring systems from solar installations, so that we can 

generate on the blockchain digital assets, which are then traded or bought. And we don't want to make it an asset 

for speculation. The point is not that people can buy it, and then resell it and speculate in it. But once you buy it, 

it automatically is removed from the inventory, or the registry, which is the ledger, and automatically sent to a 

burn address. So when you buy it, you get the same way as you currently would a PDF that tells you that you've 

bought so many tons of CO2, but it will be through a login to a system that actually allows you to see your 

consumption, what you've actually bought, and traced back every single tonne to specific installations across the 

developing countries. So the logic here is that we want to make carbon offsetting automated and seamless. The 

problem that we see today is that there are too many people involved. There are too many uncertainties as to how 

to exactly do the carbon offsets. And a lot of companies are aware of the fact that they need to do something for 

the environment. And you can only go so far with trying to limit your own CO2 emissions. At some point, if you 

want to do more, you would also need to carbon offset. The way of doing it today's kind of non-transparent, you 

will either go through intermediaries or brokers and retailers that would allow you to buy these things from 

different projects. And then you need to rely on the certifications and certifications that are complex and very 

complicated. Sometimes there's been a lot of shifts to more companies get caught and claiming something and 
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having ended up having bought offsets which are junk are not good enough. So the transparency and the ability to 

trace the origin of what it is that you buy, and ensuring that that same asset that you have bought cannot be double 

sold is quite important that some of the blockchain features that we actually rely on. So the fact that it's 

automatically cancelled once you buy it, and there is one registry, which is then stored in a distributed database, 

so that it's not us that own it, but all the partners that are involved in this system. That's the short story. And 

automated integration essentially means that if you run a factory building, for example, you'll be able to run your 

smart meter, the main meter of your building will register how much electricity you've spent hour by hour, and 

every hour, the system will update, and automatically offset it hour by hour through the installations and the partner 

countries. So you can print out a history of what you have actually produced or emitted and what you have actually 

offset in a way that isn't balanced so that this whole thing could be a report that you can make then submit as a 

part of your CSR report.  

 

Question: Can we go in more detail what do you think makes blockchain best-suited for the solution? 

Answer: Yes. The way the system works today when you buy a carbon offset, it's up to you as the buyer. So go 

into the CDN, the carbon directory or another registry for where have you bought it and cancel or retire this carbon 

offsets. Sometimes you would cancel more that you have bought, sometimes you forget to cancel them. Essentially, 

the settlement of these registries is not happening in an automated fashion. So that's one issue. And the other issue 

is that ill-intended brokers and middlemen could just double issue the same CO2 certificates to multiple parties. 

And nobody would really know what has been the case until they go in and try to retire it and they will see that 

somebody else's retired it or somebody else has forgotten to retire it, then you can retire it so it becomes opaque 

and not transparent. Whereas if you make it in a seamless way and turn it into a digital asset, where everything 

happens on a blockchain and what you're actually buying is not the asset itself, but a history proving that the asset 

has been destroyed through your action of buying it. The main reason why blockchain was invented in the first 

place, was to make sure that settlement could happen in a way where you wouldn't have double-spending. So this 

double selling is essentially the same logic as double spending and cryptocurrency. By having it as an asset that 

can only reside in one particular spot, it essentially solves that problem. The question then is how do you then 

design this blockchain? Because blockchain is many things. It could be a distributed ledger, it could be a private 

blockchain, the public blockchain. So those are some of the technical considerations that we'll have to look into. 

 

Question: How do you ensure that this offset is only created virtually on the blockchain? Because you can only 

prevent double claiming if you have one integrated database? What if there's some other party who's creating a 

twin offset of the same offset, and then it becomes again, a problem of data integration?  

Answer: If what you're saying is, if there is a completely separate system that goes in and says that this particular 

installation has produced whatever number of MWh, which translate into this amount of tonnage and issues this 

two times because you're essentially relying on two different systems rather than just one, it's going to be very 

hard for anybody to prevent that. But you could say that the installations and the partners that we work with, should 

have some sort of exclusivity signed so that all their carbon offsetting only runs through us so that they do not sell 

it again to another system that would issue the same kWh for something else, the same way as they wouldn't be 

able to sell their tonnage that they have offset as renewable energy certificates, for example, because often that's a 

problem also, that what a solar installation has created can in principle be sold as tonnage as a CO2 offset, but it 

could also be sold as MWh as renewable energy certificates. It wouldn't make sense that you're selling one thing 

for its renewable energy properties, and you're sending the same entity for you to tonnage, that's double selling. 

Therefore, there are rules about if you claim one thing, then you cannot sell the other. So it's a matter of making 

sure that whoever will work with people that have been thoroughly vetted both technically, but also from their 

business perspective. We are not building a system that is open for everybody to join. It's not a system where if I 

have a solar panel under my roof, I can go in and join the system and start issuing CO2 offsets that I can sell. That's 

not the idea, the idea is to run through bigger middlemen that essentially are operating and running larger 

distributed installations, such as PZO systems and so on so that we bundle it together and buy from 10,000 

installations at a time rather than one at a time. And before any party can be approved, they need to go through a 

process of validation. But that process of validation is based on checklists and human factors. The terms of the 

contract would say that they can only work with us, they can't claim the same thing through another parallel system. 

 

Question: So this big third party you mention, is it the validator or is it the governor of the network? Who is 

governing the system and the code logic?  

Answer: So these third parties would be essentially operators of solar installations. So they have in principle, 

nothing to do with the blockchain solution and the registry, their customers that want to sell the attributes of the 

energy that is produced through our system. And they need to be validated as such in order to be able to do it. But 

they would be either pay-as-you-go operators that have installations in multiple countries that they own and 
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operate, and monitor on a recurring basis. So it could be either this pay-as-you-go system, or could be leasing 

companies, in developing countries that would have a few hundred factories that they work with, through some 

sort of escrow model, meaning that they set up the installations, the solar panels on the roofs of the factories, they 

own the installations, and the factory pays as they go for that energy. Because their business model is then to get 

the money pay-as-you-go, it's very important for them that they can actually monitor what has been produced. And 

those systems are already existent, they're emerging, and those are the ones that are currently lacking the ability to 

also get this extra subsidy, which carbon offsetting would be. Down the line, these parties will be the ones that are 

running the nodes on the distributed ledger, that basically run a copy of the full database. And of course, to begin 

with, it's not going to be a big super distributed system, you're going to have five, six parties that are involved in 

this, that we run one node as Solstroem, and then you will have the main parties, whether it's uptake parties or 

companies that are buying the electricity, or whether its main partners that provide a lot of the production, they 

will also run their own nodes with the purpose of those growing over time. So we keep it as a distributed ledger, 

to make it cheaper, more scalable, and lesser energy-intensive. And then, at specific time increments, we will then 

take a footprint of the day and pack that to a public blockchain so that you would have a double-check possible. 

So if there are any claims or anything that on day 27 somebody has tampered with the public blockchain. But with 

the private distributed ledger, there will be a backup uploaded every day, for example, to a public blockchain, 

which will then be able to be verified 

 

Question: Will this be then a permissioned distributed technology connected to a public blockchain? 

Answer: Yes, that's just for extra security, but the bulk of it is going to be private and permissioned. 

 

Question: For extra security, therefore it can run without the public blockchain? 

Answer: Yes, the whole thing could run completely without. It's just for an extra layer of failsafe in case there are 

future claims of some party within this private permissioned blockchain that has misbehaved or has for some 

reason managed to alter some records, the original records will be updated every day and stored on the public 

blockchain. But rather than having thousands of transactions a day that go on a public blockchain will store that 

as one transaction a day. So essentially, you could see the whole distributed system as a sort of side chain. 

 

Question: And the governance of the network, will it be changing it, making different network rules for different 

parties or will it be all universal? 

Answer: It's a very good question. And it's still something that we need to sort up. But the simpler, the better, I 

think. And here, of course, it's about gaining access. That's the classical thing with private permissioned, 

blockchains, and how to prevent collusion, how to make sure that whoever parties get into it, we don't sit down 

around the table and agree on the fact that these guys are big competitors, so they shouldn't be able to get these 

carbon credits. So we will not allow them in. So there should be some sort of due process so that it's fair and 

transparent, who actually can join based on clear actionable criteria. And some sort of human governance 

procedure needs to be put in place, but once it's put in place, it should be kind of light. And we don't think it makes 

sense to have multiple permissions and making it over-complicated. The idea is just that it's all the stakeholders 

that are involved in this get to run these nodes. If you're a partner, for example, that submits a lot of installations 

to the system, and you're gaining from this through the carbon offsets that you're selling. It's a requirement that 

you also run a node if you've been vetted, and so on, and so forth so that you can take your share of responsibility 

of running the network. 

 

Question: The reason behind my question, is that I am thinking about the scalability of it if you create something 

that works perfectly for one client or one type of client in terms of size, industry, technology, whatever. How do 

you then make it trustful for other clients? Or how do you make it trustful in the first place, for the early-movers 

who decide to work? How do you convince them to try your solution? 

Answer: Well, I see your point. What you're saying here, is there some sort of extra incentive structure for you to 

actually be a first mover. So the same way as within Libra, if you're one of the first partners, you get a special deal 

at versus if you're not, then you will take these great things. So here, what our thoughts are on this is not necessarily 

in terms of governance, structure and perceptions of incentives, but it's more in terms of how the profits get shared, 

or the revenue gets shared. So these companies are going to be earning from the carbon offsets that they pass 

through our system. And there is a revenue share model there, where they keep the bulk of it, and we take our cut. 

And you could say the earlier you come into the system, the more incentive, you have to keep a longer period with 

large revenues for yourself. Whereas you could say, if you're later coming and you haven't taken as many risks, 

the split might be different, and they might be earning less than going forward. But those details haven't been fine-

tuned. This is, again, some of the human factors, but it's important to think that those human factors are kept off-

chain, and they're not encoded and become part of the system, because that was going to create lock-in. And then 
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it's going to constrain the system. So if you keep the system and acknowledge the fact that this is just a system that 

enhances human practices, it's not a system that is going to go in and codify everything, so it will have become 

seamless, and we can draw out of it. It's still driven by humans, it just makes it more transparent, more trusted, and 

so on. But all the rules of negotiation and governance, and all those are currently changed as the system evolves 

over time. 

 

Question: We were discussing the technical side, the business side now, how about the social impact side of the 

offsets? How do you make sure your project provides additionality? 

Answer: It's a good question. Again, you could say the traditional way of doing it is to say, well, additionality is 

never an easy thing to assess, because, can you really say whether or not the project would have happened unless 

it got this element. So typically, today, you would do a project description before you finance it. And you would 

put in this, this element of carbon offsets that you can generate from the generation of renewable electricity. And 

by doing that, it tilts the budget into visibility, and it becomes a business case. And it's kind of saying, or if you 

take this away, it's no longer a business case. So it's the way it works, and from project to project, we're going to 

try to do something similar, but it's not going to be pro-installation-to-installation, but partner-to-partner. So if you 

look at like a pay-as-you-go solution that has 10,000 installations, and that is growing at a certain growth rate, 

maybe 5% per year, 10% per year, and it's going well, we will then assess what's the speed at which its rate is 

growing. And we could say, if they get X amount of more subsidy with us, that subsidy could be put to use to 

actually be reinvested and increasing that growth even further. So you could say the difference between what 

would have happened with a normal production projection? And what this subsidy could actually do for the 

company that differences the actual additionality. And here with many of the countries, we're actually talking 15 

to 20% extra that they can be making, versus selling the electricity as pay-as-you-go. So it's a substantial element 

of extra revenue that these companies are getting. And we would expect them to reinvest that in new installations. 

And once they can prove every year, they would have to show how many extra installations and their financial 

statements, so they need to be audited every year to see they have grown at this rate. And we can prove that they 

have been growing 15% faster because they have received this extra subsidy which carbon offsets represent. So 

it's a slightly different way of looking at what additionality is. But it's still second into my answer. So when we 

say, a pay-as-you-go provider that has 10,000 solutions, we're not going to go in and say "put all your meters on 

to our system and start just making money out of carbon offsets" because some of those installations are going to 

be old. So according to gold standard rules and so on, a project can only apply for this retrospectively one year, 

maximum two years with exceptions. So you can actually according to current rules, take on projects that have 

already started. So that's how we're going to start, we're going to say to them, "every installation that you have that 

is maximum one year old, you can put on, and then every new one that comes up, you'll be able to do that for a 

percentage, that corresponds to the increased scalability that your budgets essentially show". So it's not only new 

installations that get to create the additionality because they would have happened anyway, as you say. So it's 

maybe 20% of them are 15% of them that are going to be eligible for carbon offsets. 

 

Question: Would you say that the measurability of this requirement of additionality is the biggest issue or challenge 

in the market?  

Answer: I don't know for sure. But it's something that we need to address and we need to have good answers for 

it. Because it's the question that everybody's going to answer. And so far, this is what we have come up with. And 

that's the answer we give when we talk to people and people seem to so far be buying it, but it's not a deployed 

system yet. So we will see how the market actually reacts to it. But so far, we haven't got as long as the people can 

see that there's some sort of logic that we apply to it. And an acknowledgement of the fact that the basic principles 

of carbon offsetting need to be respected. And we're not going in and saying, well, this is a money-making machine, 

you can hook on any installation from whenever it was created. And you just start printing or sending carbon 

offsets, that's not the case. It has to be proven what the age of the installation is. And you could say the yield and 

carbon offsets might also diminish over time. So there are all kinds of way of doing it. But the way up works today 

in the current system is retrospectively you can put it up one year and sometimes two years earlier, and otherwise 

new installations for every single one, you need to prove additionality, what we're saying is we cannot go down to 

every micro installation and prove additionality for each one. But we can prove additionality on a yearly basis for 

a given operator and say, based on their accounts, and what we can see this injection of capital that they're going 

to be receiving is going to be equivalent to a 15%. faster growth, therefore 15% of the new installation are going 

to be eligible for this.  

 

Question: How would you describe your go-to-market strategy? How will you position yourself? 

Answer: Our go-to-market strategy mainly driven by businesses, it's mainly a B2B industry, but there is a growing 

tendency to also go for individuals through subscription models and what have you. And what we're trying to do 
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is to have a focus on businesses. So we don't go after individuals directly, maybe through a business, but our 

partners going to be a business. The selling point is going to be the automation of offsetting so that you don't need 

to have a CSR person bringing in asking whatever tech department give you the meter numbers for how much 

electricity as every single building that you have actually consumed. And trying to plug that into some sort... or 

talk to a CSR, some sort of sustainability consultant that will then sell you some offsets, all this should happen in 

a seamless fashion so that everything happens straight away, and you could actually maybe also save on human 

resources. So and how to do that we've identified three segments, which are the ones that we can see a potential 

for automation. So the first one is buildings and electricity consumption, which of course has a CO2 emission 

connected to it. The second one is automotive and mobility. And the third one is payments, which is banking, and 

whether it's essentially your consumption as a consumer, whether it's a company, whether it's an individual. And 

the idea here is that your actions should continue as they do in all three cases, you continue doing what you usually 

do, but through meter data, IoT data you can figure out in small time increments, what your actual footprint is, and 

that footprint gets offset in the same time increments, so that several times during a day, you will automatically 

clean yourself up what your emissions are. And you could say the most complicated of the three that I mentioned 

are payments because here the logic is like Poseidon that has a Swiss company that is trying to do with the concern 

for the regular consumers. Their prototype was ice cream, Ben and Jerry's, you have 20 flavours, every flavour 

has a different CO2 footprint because of their origin and what have you. Essentially, you buy a scoop of ice cream. 

And automatically there is small self-imposed taxation on top of that ice cream, which is the CO2 offset of what 

is actually needed to be generated. But of course, this is very complicated to automate, because the granularity is 

extreme. And you need to enter all that data entry point of sale system, which is hard to do automatically. Anyways, 

it showcases that it's possible. So that's the logic that we're thinking that you go about the things that you do usually 

with the credit card and payment providers. And if you can get more granularity at item level as to what it is that 

you have bought, as requirements on companies to have CO2 accounting on every item that they sell, gets more 

and more evolved, which seems to be the trend, that particular number can be fetched and combined with an 

automatic offset, but it's further down the line. And it's more complex to actually build. Automotive and cars are 

kind of easier, it's less complicated than payments, but you still have many components. Because it might be a gas 

card or an electric car, and you have different parameters and types of sensors that you're going to need. So 

translation becomes kind of difficult. Whereas if it's buildings and electricity, that straightforward, so it's one smart 

meter, you see how much electricity has been consumed, the only challenge is to translate that into a carbon value. 

And there's a partner that we work with that base essentially does that hour by hour. And we can pull that data so 

that we know how much the building has committed every hour. And that gets automatically offset with the system. 

So that's the main go-to-market number one is going to be buildings, and electricity consumption, everything that 

has a smart meter, essentially, and so that we will keep it simple. So its electricity for electricity and other things 

such as consumption will come down the line. 

 

Question: What makes you different from some of your competitors? 

Answer: There are few of our competitors that are looking at carbon offsetting as something that needs to be 

automated, most of them look at it as trying to unite essentially tokenizing existing assets. So they're looking at 

already existing or issued CO2 offsets and tonnage, through different registries and so on, and essentially trying 

to extract them and do a digital representation of them, which is a token. And that token can then be sold across 

silos or across... So it's an enhancement of existence of the existing system, whereas what we're doing is looking 

at the actual generation of it, so that we can include actors who typically will not be included, and also on the 

demand side to make sure that we have this automation that I'm talking about. So the only ones that are looking 

into automation that I'm familiar with are Poseidon, the Swiss company, and they're doing it through payments, 

primarily, but we won't do it primarily through electricity consumption so that we can offset dirty electricity for 

clean electricity through a smart meter to smart meter system. 

 

Question: How do you perceive the future of the market? Do you think it can be integrated? 

Answer: I think all the small solutions are gonna slowly find their foothold into some sort of segment, some of 

them are going to die off because they're not enough for multiple reasons. But I think the general market is going 

to be going towards some sort of automation down the line, I think that's necessary because just in order to bring 

in the efficiencies that are going to be required. I think companies like Poseidon, even though what they're doing 

is still complex today, as that data becomes more available that they need, which I think is going to happen 

relatively soon, they're going to have a good business model. And that's the type of solutions that we're going to 

be looking at. So also, if you think about it, speaking of transition from voluntary to compliance, these types of a 

system if they get very automated, is also a very good way for authorities to go in and actually take away the MRV 

responsibility from companies themselves. So today, how MRV works, you self-declare your emissions, and yes, 

we need to prove certain things. But it's not an automated data that is pulled from all your factories, and it goes 
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straight into the database that the government can actually inspect. Whereas in the future, through these types of 

automation, that could very well be the case for compliance markets as well. So the same automated mechanisms 

for allowance trading, or what have you, could also work in an automated fashion. So whatever a capped factory, 

for example, needs to live up to rather than having the company self-proclaimed through some sort of auditor, this 

is exactly what we have emitted. And then going into the European Commission sites and, and buying allowances 

from some other company, all this could happen in a seamless fashion through the meters. So the principle could 

translate. And maybe that's what the compliance markets are looking at the voluntary market for these mechanisms 

that could actually be applied in. And as a side note, we're currently working with an AI company that operates in 

Nigeria. So that's a small project that we have on the side might happen might not, but they've been in dialogue 

with the government of Nigeria, that's actually looking into figuring out a way to have a registry for carbon and 

for allowances, which they don't have. And they're considering these types of automated systems, and we are trying 

to figure out how that works. That would be a leapfrog for us, because we're thinking we started with the non-

compliance market, because it's easy to access, there's less regulation. But down the line, once it's up and running, 

the same thing could be moved over into a compliance setting and become mandatory. And these types of solutions 

could actually be vertical, like a solar vertical solar registry for everything across the board. Within a compliance 

market, for example. 

 

Question: Would you say that your model of offsetting will substitute the allowances or will it blend in some way 

with the allowances?  

Answer: No, I don't think they will be given up, I just think that they will adopt some of the same mechanisms. So 

they can use the same tool, the same system, essentially, to run an allowance based system. Whereas here, it's a 

two-sided platform where on the one hand, you have some platform, you have some generation, on the other hand, 

you have automatic metering and essentially settles through a blockchain solution. If this solution actually works. 

And the data gathering from meters and so on is automatic and seems to work, they can just substitute the project 

side with allowances instead, and then you would have the same type of system working. And it wouldn't be 

completely off to say, well, Solstroem could morph into that. So a building that's connected to the Solstroem 

system, that hour by hour offsets what they're admitting, through a project in Guatemala, for example, it could 

very well be that if that building all of a sudden is not just a regular building, but it's actually a factory that is 

capped and needs to operate in the compliance market, they would use the exact same system. But instead of 

offsetting it with a solar offset in the project, they will just offset it with allowances and digitize those allowances 

and connect that system to this smart automated front end 

 

Question: Does it mean that someone who suddenly starts operating on the regulated market and gets capped by 

the system, then stops being your customer? 

Answer: Well, if somebody all of a sudden gets capped, and they're currently on our system, and all of a sudden, 

that building falls under a mandatory compliance market, they will have to buy through the system. And the buying 

of internationally tradable projects is going to be diminishing over time, particularly if it's the European Union. So 

they're looking at minimizing the imports of these types of projects into the compliance market. And I think it's 

just to make sure that they can better control supply and demand of allowances to make sure that the price goes up 

to ensure that have access to proper stick, it's supposed to act as so. So in that case, it wouldn't be too good for us, 

because then we wouldn't be compensating with our project, we would be compensating with something else. And 

our revenue model is based on those projects in developing countries, because that's the key here, that's where the 

money comes from in our business model, the clients who offset automatically through their smart meters, paying 

the European ETS price. And we take zero cuts on that, all the cuts come from the partners in developing countries 

that are actually seeing us as an alternative to nothing because they can't get accredited by the current system. So 

they're willing to pay a much higher fee to us in order to be able to sell those assets. And if that part of the whole 

system is taken away, because whatever building here in Denmark, all of a sudden is capped, then they have to 

offset it with something else, then our revenue model will have to be reinvented. So I don't know. 

 

Question: What is your pricing strategy? 

Answer; In the current voluntary market, the price varies tremendously. You can go somewhere and buy something 

for one US dollar, where it else would cost 30 euros. And a ton is a ton. You can use it in your accounts as the 

same, which is something that we're trying to combat by saying, well, should we make supply and demand based 

should people decide based on supply and demand, what the price of the product that we're selling, which by the 

way, is a blended product. So when people buy a ton of CO2 from the Solstroem system, it comes from multiple 

small installations in multiple countries, and into small snippets that are bundled together. And in that sense, it's a 

blend like a coffee blend. So it comes from many different jurisdictions. And the price is one price for all, 

regardless of where you buy, it is the European price that is set. And the reason why we decided on the European 
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price is that we quickly figured out that if we make it supply and demand based, we could very well end up in a 

situation where people supply and demand is going to drive the price down. So the alternative is to say, well, we 

set the price, there are a few carbon offsetting companies that do that, they'll say, well, it's 30 euros, because we 

have decided, and if you want to offset your flights with us, this is the price because we think based on whatever 

science that can come up with that this is the actual impact. And this is what a ton should cost. Other people, the 

more extreme people will say, No, the real cost of CO2 should be $100 at a time, right? And we're saying, well, 

we don't have to be the ones who make that decision and set the price. For example, I believe it's a Veridium, one 

of the other projects, they basically decide on the price of the carbon. And all of a sudden they're changing the 

price because the management of the company decided to change the price, which I don't think is an honest way 

of doing it. So we will not let the market completely decide. And we will not decide ourselves, the best middle 

ground is the established system, which is the ETS, it's politically acknowledged as being a system that works. 

Let's just shadow that and show us support for that price. So every day, depending on which day you buy it, you're 

going to pay the ETFs price for that.  

 

Question: You will be selling a bundle of offsets. Can the customers later trace them down?  

Answer: Yes, to every single installation. They can see the price and which installation has received the offset. Of 

that ETS price once the commission is taken away. And it's broken down to every single player that can see the 

price of that as well. And then you could say that some people for CSR purposes, certain companies will say that 

they would like to work with us, but they have most of their operations and their supply chain in West Africa, 

whatever works a lot there. They could then decide only to have stuff from Ghana, but then you get a premium 

product, which is a single origin, like single-origin coffee, right? Then you have to pay a bit more in order to get 

that. 

 

Appendix F – Veridium Interview 

Interviewee: Jim Procanik 

Position: Executive Director, Co-founder of InfiniteEARTH 

Date: 4th October 2019 

 

Question: Could start by explaining what is your current focus? Are you mostly involved with InfiniteEARTH 

right now or with Veridium?  

Answer: I would say most of my time is spent with InfiniteEARTH and maybe 30% with Veridium currently. In 

the past, I spent more time with Veridium. It ebbs and flows. 

 

Question: What would you say is the state of development of blockchain at Veridium? 

Answer: Well, the main issue with blockchain in general, is it's a new technology in some ways, and certainly it’s 

new with regard to tokenizing assets. Therefore, while we expected it to move a lot quicker, it really hasn't. The 

crypto winter effectively put a stop to a lot of work. Had nothing to do with Veridium, of course. So what we're 

working on is behind the scenes technology and some consumer app that will utilize some blockchain technology. 

We're continuing to work with IBM, albeit very slowly, integrating into some sort of a supply chain solution, but 

again, it's taken far longer than we expected. 

 

Question: Is the supply chain industry your current focus? 

Answer: With regard to the blockchain technology? I would say that we see that supply chain is probably the 

biggest opportunity for offsetting because that's the use that makes sense for blockchain. Blockchain is being 

adopted in that industry currently. But for that type of solution, it's actually active. Whereas a lot of things in 

blockchain are not active. They're just a prototype or that type of thing. And every industry group is using supply 

chain, automotive, electric, oil, and gas, pharmaceutical. So every company has carbon or an environmental 

footprint. It just makes sense to integrate the solution into the system that's managing the movement of goods and 

services. The broad idea, the broad methodology behind it is to basically attach the two together. And that's what 

IBM believes makes the most sense. 

 

Question: What made you decide on applying blockchain to your solution? 

Answer: I mean, there's a lot of uses for blockchain. The other one, of course, was for trading, which we're not 

doing currently. But that is a good use of it, because it's transparent, and it's very quick. And it takes away the need 
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for an intermediary trust, removes the idea of trust, all the reasons why blockchain is good for that. But again, 

there's no regulatory clarity for that, really. It's been a stumbling block. 

 

Question: Could you tell me a bit more about the methodology behind tokenizing? 

Answer: They're called CBNRs. How do we token? It's very simple. It's just a one-to-one tokenizing of a REDD+ 

credit. We only tokenize credits that are at least single or double gold certified, and they're certified by Verra or 

CCP, an international standard. Then they are placed into our registry account that's managed by the Veridium 

Foundation. And then we tokenize one-to-one. 

 

Question: Which blockchain architecture do you use for that? 

Answer: We've been using Stellar currently. But again, IBM would be using Hyperledger Fabric. So at that point, 

we potentially will utilize another technology for tokenization. 

 

Question: In that case, do you know how the interoperability of the two will work? How will you integrate both 

architectures, Stellar to work with Hyperledger? 

Answer: I'm probably the wrong person to ask. But I've been told by everybody, it's really not a big deal, actually. 

There are people that are not even concerned about that. 

 

Question: Could you say what made you choose to work with Stellar? 

Answer: Yeah. No, all I can tell you is stellar is very widely known. You can look, you can certainly read about 

how Stellar and Hyperledger fabric work. They are both partners with IBM. Secondarily, though, what we really 

liked about Stellar is, it's very energy efficient and very efficient in general and very inexpensive to use. Whereas, 

at the time, Ethereum was based proof of work, and used a lot of electricity and was a bit slow and clunky. So I 

know that may be changing, possibly. But at the time, when we made the decision, we also didn't need the smart 

contracts, per se. And we didn't need everything that Ethereum was offering. What we did need was the ability to 

move quickly and inexpensively and with low energy use, because especially doing what we're doing, we certainly 

don't want to enter into a public blockchain This uses a massive amount of energy, 

 

Question: How do you measure additionality? How do you make sure that your solution creates additionality? 

Answer: I think the additionality has nothing to do with Viridian, per se, it has to do with whether or not you want 

to drill down to the carbon offset itself. My point is, the blockchain is just a delivery mechanism of the medicine, 

let's say, and they can choose other ones, they can just do it the way they do it currently. They don't have to use 

the blockchain. It just makes it simpler and more transparent. 

 

Question: When it comes to Veridium, what would you say are the differentiators? Why should someone rather 

work with your solution and not others? 

Answer: I'm not really aware of any others that are doing what we're doing exactly for sure. Secondly, the people 

behind Veridium are also the people that have pioneered for us carbon credits in general. We've been selling these 

type of credits to companies since the beginning, so we understand what our customers are going through. So I 

just think we have a very broad and deep knowledge of this industry in general, not necessarily blockchain. But 

there are plenty of people that do know blockchain. We look at ourselves as primarily giving credibility to the 

environmental side of this technology. The other thing that we're doing is the accounting protocol, the EcoSmart 

protocol, which is actually probably the most important aspect of this, and that has to do with how do you quickly 

and cheaply quantify your carbon footprint, as right now there's no way to do so other than spending a lot of money 

on consultants and so forth. The protocol that we've come up with when it's fully implemented, will basically be 

$1, a carbon per dollar based upon the industry that we're dealing with and it can be calculated in real-time. And 

nothing like that exists. So that's what we feel is the most exciting innovation coming from Veridium. 

 

Question: It does sound exciting. Do you think that this could become like a new gold standard that other 

companies can then use the protocol? 

Answer: There are a few people go out there trying to solve this problem, but nobody has become the standard. 

So, of course, we hope to be the standard. We're working hard for that. And we've already used it now twice. Not 

on the blockchain, but we've used the protocol with IBM, they offset a conference, and another company offset a 

conference. We have used it and we've tested it, and we believe it's very accurate, but we probably need to go a 

little bit deeper down that hole. 

 

Question: How do you see the future of carbon markets? Both for you, at Veridium, and where do you see it going, 

will it be merged with the traditionally regulated market? 
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Answer: We're already seeing carbon markets become much stronger. I would say, even in the last five months, 

we've seen dramatic increases in price and volume. So I'm very, very bullish about carbon markets, in particular, 

forestry carbon, which is what we're involved in. And I think the world is waking up. I see really clearly that this 

trend is happening and it's now beyond where people would say, well, we'll do a little bit of this, a little bit of that. 

They feel that they have to deal with it now. That's the companies, we actually see that we know that it's coming. 

I think technology is going to be the key to reducing climate change. But again, we've always stood on a much 

more holistic position. We don't approach anything based on climate alone anyways. In fact, it's not our foundation, 

our foundation is on being a better custodian of the Earth because we're holding it for the future. And yet, we are 

basically exploiting it in every manner, not just the air, but the forests, the water, the oceans. And so, unfortunately, 

the only market that exists is carbon but I wish it were a lot more, it should really just be an environmental market. 

And people should deal with their environmental footprint, not just their carbon footprint. That's just one small 

portion of the issue, not everything. 

 

Appendix G – Synergy Interview 

Interviewees: Rich Li-Chi Huang and Neo Lin 

Positions: Co-founders  

Date: 17th October 2019 

 

Question: How was it for you to start a business in China?  

Answer (Rich): The key to start a business, or even survive in China is connections and relationships. Of course, 

we have a legal system but still, especially in the North Chinese market, if you want to work out of the business, 

you must have some strong connection with not only the local but also central government. This is one of the 

reasons we resident in Beijing, the capital city of China because what we are doing is a kind of combination of not 

only blockchain but also climate action, low-carbon economy, which is in charge of the central government. I 

mean, thinking of blockchain industry in China, Shenzhen, Shanghai, or even Guangdong, south part of China. 

There's a couple of stops over there. But still, the reason why we are located in Beijing is that it's closely related 

to Central Campus policy. I think this is really fundamental, to say whether a blockchain solution is safe&sound, 

reliable or realistic ultimately depends on the combination with a particular industry. Blockchain from our 

perspective is more like a mechanism for innovation. So the key is to see whether this kind of blockchain 

mechanism is a sound, down to earth application. That is a basic introduction to our company. And, In brief, we 

combined blockchain resources to stimulate the low-carbon economy which is related to climate action and global 

warming, but we put more emphasis on carbon trading. 

 

Question: Was it first that you wanted to enter the carbon trading market or was the technology first?  

Answer (Rich): We were first present in the carbon trading market. We first had our own carbon trading company 

and events, since 2014. Compared with other cryptocurrency startups, we started our business from carbon credit 

industries perspective. In contrast, I believe other potential competitors put more emphasis on the tokenization or 

ICO aspect. There is some differentiation between us and them. So after investing in global common trading 

projects for three or four years, we realized there are some pain points in the global carbon trading industry. So 

we are trying to customize and to optimize this market through some innovative projects. For instance, we launched 

our token called ECO2 in January 2018. But compared with other ICO projects, our project is more safe&sound 

because we connect the value of our token with the carbon trading value. Like I mentioned before, we already 

have our own carbon trading experience. And after the launch, we developed several projects to support each other. 

We don't only offer like individual or single service projects. Instead, we have more like an ecosystem of projects. 

So after the launch of ECO2, we built a carbon trading platform called VER. And we got our token, ECO2 to use 

the Alipay or PayPal to pay for the transaction. VER stands for the abbreviation of voluntary emission reductions. 

The platform provides two mechanisms. One is an auction and another mode is fixed price, which means the price 

is fixed but the amount can be divided into several parts. Each buyer can decide the quantity, the carbon credit 

project they want to trade. And with the progress of our ecosystem, we will try to build up a public chain consisting 

of not only carbon trading, carbon assets but also some green assets, and new credits related to climate action or 

environmental projects. That's our goal and we are already developing the public blockchain right now; hopefully, 

it will be launched at the end of the year in conference in Santiago, Chile in early December this year. And right 

now, there's another project we just launched, a personal carbon wallet service. I think there are many pain points 

of the carbon trading industry and companies like ours try to solve both industries problem; one industry is 
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definitely carbon trading, another industry is blockchain. Because most of the crypto startups, especially those 

alternative coins we call a bubble, air coin, they lack sufficient support or a realistic backup or some fundamental 

application. We are different as we have some savings and backup, we have had several carbon trading projects in 

progress for many years, and we build up a platform to make the best of our tokens. It works like an investment 

tool and those elements related to the carbon offsetting project will be recorded on our public chain. So we build 

up those kinds of projects step-by-step. I think it's more comprehensive compared to other companies which are 

simply focused on doing the ICO, raise the funds and escape the market. In China we call it harvesting the leek, 

which means raising a fund and delay the price and then it’s like a roller coaster going downfall and those investors 

are parking the market because they may be purchasing a higher price but finally everybody sells out so it comes 

down to a really low price. We are more focused on long term development. 

 

Question: What are the pain points in the carbon market?  

Answer (Neo): The current carbon market does not allow individuals to hold carbon credits. That means for an 

individual if you want to support the Paris Agreement, to enforce climate action and cut down your own emission, 

you can't have your own carbon account. That means you have to come to some carbon company and ask them to 

neutralize your carbon footprint by putting you in the database with a carbon account. So blockchain brings the 

opportunity to let everyone hold their own carbon account and that could change a lot. Another problem in the 

carbon market is that everything is too complicated and too centralized. For example, if you run an emission 

reduction project such as solar, wind power farm or a reforestation project, you need to apply for a carbon standard 

to make sure what is the carbon emission reduction realized through your project, and that takes a long time. 

Sometimes close to 2.5 years and it requires you to spend a lot of money on standard fees. You can pay through a 

carbon standard, VCS or CDM and then your carbon credit will be stored in a centralized carbon market like an 

RPX account or similar. And all this data needs to be verified again and again. In Synergy, we think that carbon 

markets, they started around 2005 and at that time there was no sophisticated blockchain database solution. So we 

think maybe it's time we should use that technology to change the operation of the carbon market. 

 

Question: Which of those pain points are solved with blockchain and what makes blockchain a good solution for 

that? 

Answer (Neo): A company or an individual can record their data on the chain. When they do the carbon trading, 

they can do it on the blockchain network, and if there's someone to do the carbon neutralization, the data could be 

recorded directly on the chain. So that kind of data is open to the public. It is transparent and immutable. Right 

now we trust the market but in the future, more countries will be committing to climate action and having that data 

centralized in each company and in each country is not suitable. Blockchain could enable anyone to get involved, 

anyone can have a copy of data. And that's why we think we want to use this technology to speed up the trading 

process and to also help individuals join the climate action. For example, if one day you want to offset your carbon 

footprint, you will be able to just do it on your phone. And if you want to buy carbon credits, you don't need to 

consult it with anyone. You just go into your wallet and send a token or money to some account and you will 

automatically receive the carbon credit. That will be more fun and save a lot of time; in the future, many more 

related applications will come out, maybe we will be able to pay our carbon footprint share back as we ride a 

bicycle. In China, we have a shared bike system where everybody can share a bike and maybe one day you can 

pay for the bike with your carbon wallet. Maybe one day, you want to pay your utilities with your carbon wallet. 

That's our idea. 

Answer (Rich): Our solution is more down to earth application to support carbon market mechanisms promoted 

by the Paris Agreement. It is like a bottom-up mechanism compared with Kyoto protocol which is more like a top-

down mechanism. I think blockchain's a really typical mechanism and it matches the spirit of Paris Agreement. 

And that's one of the reasons we are supported by not only Chinese government but also by UNFCCC, 90 nations, 

and the Climate Chain Coalition, which is sort of a subsidiary of UNFCCC, it is an association consisting of not 

only blockchain companies but also other emerging technologies like AI or big data startups to devote their 

resources to fight against global warming. Sofia has been there at the World Bank Innovate4Climate summit in 

Singapore in June, and that's another kind of evidence that we have been active in the region, and we have been a 

part of international associations. I think we have the confidence and resources to set up this kind of ecosystem, 

as Neo mentioned, it is a kind of revolutionary innovation in the carbon trading world. We try to optimize and 

stimulate the low-carbon economy. 

Answer (Neil): And there is another problem. In carbon trading, the basic unit is one tonne of CO2. For personal 

use, it is impossible to let you offset a CO2 emission by one tone, or even if you apply it to smoking, one cigarette 

would have a small percentage of a CO2 tonne in it. So that means in our blockchain system, we can spread 1 

tonne into a 1/100 million gram. So everyone can offset carbon emission also in smaller shares of a CO2 tonne. 
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Question: Does your solution work on a subscription model or do your customers offset the amount of CO2 as 

they go? 

Answer (Rich): We don't do any monthly/yearly subscription. But you can calculate your own carbon emission, 

and then you can choose to offset it as a whole, maybe for a month or a year.  

 

Question: How do you calculate that carbon footprint? Do you do it yourself or are you relying on the users to 

calculate it themselves? 

Answer (Rich): It is really challenging to get the complete picture of your footprint. The problem is you must use 

a portable measuring device like a smartwatch or some. But what we are using right now is more of a benchmark; 

we refer to the database from the World Bank or ISO or other standards in designing our calculator. There are 

many obstacles if you want to calculate the footprint of people's daily behaviour real-time. The solution like ours 

must cooperate with some hardware accessories or wearables. And that's still a problem, but we've tried to make 

it more simple. So, basically, we are more like a consulting company, from our perspective. We are developing 

our own way of calculating the carbon footprint, which is really individualistic. We have made some assumptions, 

but there are still some things we have to overcome.  

 

Question: And you targeting your solution to customers or rather businesses? 

Answer (Rich): We're targeting both businesses and individuals with our projects. For instance, the VER trading 

platform is both B2B and B2C, our members should consist of both enterprises and individuals. The main audience 

that we're trying to educate is the common people so that they realize what carbon trading is and what's the 

relationship between climate actions and carbon offsetting and how it connects to their daily life. I mean, compared 

with Europe, especially the Scandinavian region, individual people in Asia are not that familiar with those 

concepts. But that's why our other project, Block Warming, is a media platform to educate people about the kind 

of offsetting projects we provide. And introduce this kind of mechanism based on blockchain. And we're trying to 

expand the scope of our target audience from enterprises to common people like us. 

Question: Which blockchain architecture are you using? 

Answer (Rich): Currently we use ERC-20. But as I mentioned, we try to build our own solution. And the reason 

why is because ERC-20 is the mainstream mechanism right now, based on Ethereum is not suitable for carbon 

trading industry. Carbon credit projects have their own characteristics that are not simply adaptable from the 

original solution to the mainstream ERC-20. Definitely, if you use ERC-20 you can launch your token and it's 

easily accessible, easy to adapt if you can combine your result with other projects. It is like an operating system. 

But still, the data structure is not suitable for use, currently, for instance, the vintage, standard and category, that 

kind of elements of data structure in carbon trading is not totally suitable for ERC 20 

Answer (Neo): With our blockchain solution, we will make a simulator like a POS system, a protocol for the staff. 

But right now, our token issued on the ERC-20 on Ethereum, but Ethereum cannot contain too much data on the 

chain. So that's why we want to develop our own blockchain network.  

Answer (Rich): And I think we all have heard a lot of carbon coins, of those companies that regard their token as 

a sanctioning tool, a kind of symbol of the value of a carbon credit. And they claim that their one token is equal to 

maybe one project or one category of credits. But the problem is, if you put yourself among the carbon trading 

players, you realize this is not the same story, that each carbon credit has its value, no matter the unit or kind of 

category. The problem is carbon credit value cannot stand for an individual token, because each carbon credit 

project has their own structure and special characteristic and it's hard to say like the whole one project or one 

category of carbon trading is equal to one token.  

 

Question: How do you go around the fact that Ethereum is very energy-intensive and inefficient? 

Answer (Neo): Yes, right now it consumes a lot of energy. So that's another reason why we want to build our own 

blockchain solution, because our solution, for a hundred carbon offsets all the action is calculated on our 

blockchain to have to be 100% carbon offset. And that means, for example, if you make some operation on our 

blockchain, it will consume carbon credit based on the kind of action you perform. So, we will give a rough 

calculation based on the international average, how much electricity will be produced and how much emissions 

will be caused by that kind of energy consumption. So, if you transfer the token on our chain to another wallet, the 

chain will consume your carbon credit.  

 

Question: Could you describe maybe what kind of companies or projects you work with to offset the emissions? 

How do you find those projects? 

Answer (Neo): We have a very good connection with around 50 international carbon companies. So, when our 

project will have more concrete results, maybe a pilot or a prototype, then we will invite them to use our blockchain 

solution. And we also collaborate with some international organisations, like the IETA.  
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Answer (Rich): Both blockchain and carbon trading industry have sat idle or are not appropriately used. We try to 

stimulate both industries through our innovation. Currently, the carbon trading industry is more of a buyer's market, 

with those sellers probably having many projects but none of them is really efficient yet. Those are more like 

middlemen or agents controlling the market, which results in information asymmetry.  

 

Question: Your project partners involved in carbon trading, how did you decide on collaborating with them? Do 

you do some kind of due diligence on them?  

Answer (Neo): We don't need to do the due diligence on those projects, because those projects are already strictly 

verified by the carbon standards, so the reduction of those offset projects definitely passes the VCS standard or 

CDM standard, or the gold standard. Most kinds of standards will provide clear verification reports and when the 

credit gets issued there has to be some kind of related report coming along that issuance. So, we trust those 

standards. We provide a platform for that kind of carbon credits passed by internationals carbon standards that can 

show the accounting or due diligence work. In the future, once we will have set up our own blockchain solution 

then we want to build our smart contract and then we will use our blockchain carbon standard. At that time, we 

will verify each program by our blockchain standard. We hope our blockchain carbon standard can provide a 

transparent and automatic verification for all the projects that want to collaborate with us. 

 

Question: Would you agree that it's a challenge to measure carbon footprint and then how to measure carbon 

offsetting? 

Answer (Rich): Yes, the key is to get some endorsement or some justification. And how to convince other 

ecosystem participants to use our standard, this will be a really crucial issue to solve. This is one of the reasons we 

try to cooperate early. We're already recognized by the IETA and we are now trying to join with UNEP for a case 

study. So I think the key is to try to justify ourselves by those collaborations, to seek endorsement from some 

mainstream players. And another kind of competitive strength of our company is that we are accelerating from 

China, and China is one of the main exporters of CO2. And it is also a very polluted country and developing 

countries leader, especially considering what is happening now, the trading war between China and the US. And 

Donald Trump has escaped the Paris Agreement and other environmental protection agreements. So everybody 

now has some kind of spotlight, on the international level and United Nation levels, everybody's curious about the 

role and the action of the Chinese government. So we just try to make the best out of the current status to make 

things happen. We see ourselves as a kind of like a Chinese stop, but on the International and UN level, and China 

has its own CVR carbon trading standard, and that is related also to another kind of information asymmetry issue. 

Not only about carbon trading but also other industries, China is always regarded as an isolated planet. I mean, 

current regulation and the market is totally domestic, like we're not adjusted to own our solution. Definitely just 

simply copying some overseas solutions in China won’t work. So we can be the bridge or the hub in China. 

 

Question: Do you feel that your solution could in the future comply with the regulated market? And will the 

regulated market finally look into more innovative solutions and switch from the traditional market to serving 

more green, renewable energy and into offsetting? Because, as you said, like the voices about China is that it's 

quite isolated, it's difficult to get into, and the rest of the world is worried that we all should be fighting the climate 

change. Where do you see it all going? Will the government finally look into the technology? 

Answer (Rich): In China, we are more optimistic. But it is really a special kind of setting in China if you want to 

have a business, and any business, not only about carbon trading or blockchain, it brings pros and cons from the 

governmental perspective. And the political risk in China is really high and thrilling because once the Chinese 

Communist Party wants to execute their policy, they will do it as soon as possible in a really efficient way. So 

from a startup or even just any company perspective, we are looking forward to those policies that will support 

blockchain and other technology innovation for climate action. But still, once they want some kind of policy or 

solution, they will add some stake on the company to realize it. So there's no necessity for us to survive. That's a 

problem, the Chinese government already put a lot of resources and already has some policies related to climate 

action and compared with other countries, I think the efficiency and the schedule are really aggressive and they 

are really trying. But on the other hand, there is the hierarchy gap between the high end, like those central 

governments, politicians and officers. And still, there is a really long learning curve for Chinese common people 

to realize what is the Chinese policy all about because climate action is still more like a supplementary mechanism. 

So governmental support and governmental resources are still playing a really important role in our business. So 

if you want to make things happen, definitely it is hard to avoid cooperating with the government. We have good 

relations with them but the issue is they only give you reputation, and they'd give us a green right as long as we 

don't mess with tokens because that’s forbidden in China. This one also brings some pros and cons, there're many 

good examples of that, like since China prohibits cryptocurrency other overseas countries have such opportunity 

to develop a market because China is the mainstream player in cryptocurrency token trading around the world. So 



   

 

 84 

I think a political issue is definitely the key, especially in China. We found some endorsement, we're already 

funded, but still, we are trying to survive.  

 

Question: But so far you've been saying that you have that support at least for the reputation? 

Answer (Rich): They don't give you the funds. I think that currently there's been a pilot case of a successful use 

case of blockchain. Yeah, there are some STOs or some sustainable startups gaining popularity, but still, in China, 

everybody's experimenting now, including the government, they raised some funds for sustainable companies and 

even some of our friends are working in the new energy industry and they have some projects to deal with 

blockchain. But still, everybody's just curious what is the new blockbuster or when some prosperous use case will 

come out. I wish we could be the one, that could be the use case in the upcoming future. 

 

 

 

Appendix H – CHOOOSE Interview 

Interviewee: Gaute Gamst 

Position: Co-founder and CTO 

Date: 2019 

 

Part 1 

Question: What made you decide to use or consider using blockchain or DLT in the first place? 

Answer: Let me take an economical approach to that. So this is sort of a background motivation for me and 

CHOOOSE to look at blockchain. I'll take the economical perspective first, which is maybe a bit more challenging 

and then I can take a couple of sort of technicalities afterwards. So the economical perspective is sort of the 

situation we're in. And we have a financial system that is very good at distributing capital and prioritizing and 

optimizing for efficiency and growth. This is sort of how our economical financial system is working, optimizing 

for profit, essentially. But then the world we're living in, has some other needs. Human needs aren't necessarily 

just about optimizing for profit. There are lots of other facets of our world than just profit. And the way economics 

approaches that is typically to try and price in externalities into the financial models, and then apply governance 

and policies to try and counterbalance and introduce sort of the caring for all their perspectives. So this kind of 

notion of pricing in negative externalities is one way one can look upon the climate crisis. And the whole discussion 

about putting a price on carbon and it's our global Community, global governance failing to internalize the negative 

externality. essentially the negative effect of polluting and emitting pollution leading to global warming. And if 

you look at the numbers, the negative externality is not actually that costly for us to counter using existing 

technologies and you can look up the report ordered by Leonardo DiCaprio to some independent research people; 

it's sort of estimating the cost, those are big numbers but they're still relative to military spend budgets or even 

subsidies to fossil fuel development. It's sort of in that scale. It's actually not very, very scary. The numbers that 

are estimated to be needed in order to combat climate change. But then, on a systematic level, we're failing, 

essentially, global governance because of our mission to optimize for profit and politicians fighting against 

themselves and they have their own incentives, we're failing to price in the negative externality and thus funds and 

build the technology and solutions that we need accordingly. And I think that is a very interesting perspective on 

the world and CHOOOSE is sort of build upon that. And then blockchain going to emerge, that's a big thing. And 

you saw that, hey, we can make money transactions that are smarter than normal transactions meaning we can 

make smart contracts that can automate things; we can make new currencies that can be based upon other things 

than what the current world currency is based upon. That all fiat money is typically based upon a guarantee by the 

state that's governing it. It used to be gold, back in the time in the Netherlands it used to be tulips. And before that 

it was seashells. So it's always backed by something and today's just backed by a promise, by a nation. So there is 

something about this notion that, hey, maybe we can either back currency on impact. That's very interesting, right? 

And then you're de facto creating impact or making impact part of the ecosystem of money, not just optimization 

for profit, which our current ecosystem is striving towards. So maybe you can still optimize for profit, but then 

basing it on impact, you can sort of hack or make the baseline effect or a side effect, sort of impactful behaviour, 

which is typically the NGO or do-good perspective. And I think we can look at that on a broader perspective than 

just carbon as that's one of the overarching very visionary thoughts that lead us to look for a system built on the 

blockchain. And I still think that's a very much interesting perspective. And you can discuss how you can back 

value or back your token or asset or money or whatever you want to call it, it's sort of a representation of something. 
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I like the idea that we're backing on something. And today backing is a little bit boring, it's based on the state 

promise, that's very common today. And we all trust them, we all agree that's the way to value something, but I 

think, if you're a little bit revolutionary, I think there are better ways to back our monetary system. But it's kind of 

hard to pull through. So what we devise is kind of a quite elaborate concept where one can start doing something 

like that. And then over time, sort of grow that concept, penetrate it into the world. And not just making this but 

sort of building a model like that into the kind of business that CHOOOSE is. CHOOOSE is currently being a 

broker in the middle, a platform where we are joining together supply and demand. And I'm talking a little bit 

technical, because this is a blockchain conversation and then the description of CHOOOSE, it's sort of biased in 

that, it's sort of financially biased, it's not the normal way to describe CHOOOSE. So we're a platform where we're 

marrying supply and demand, the supply being impactful projects that can demonstrate positive climate effect on 

the world and then can quantify that in either tone of CO2 saved or reduced, or not polluted, or drawn down from 

the atmosphere. There are quite a few different variances to that. And then the demand side being the unavoidable 

carbon emission caused by people and businesses doing what they need to do, and then wanting to find a way to 

improve, but finding it hard or difficult, as an example, there is no technological solution allowing us to fly without 

emitting CO2. So there is a demand to compensate for that and even a need to draw some of the CO2 out of the 

atmosphere in order to compensate for that efficient. And also even more just having an impact on the world 

beyond what is necessary or what is your own footprint. It's also a trend that's catching on. So that's the demand 

side. So CHOOOSE is a broker where we are packaging products in an understandable way for people and brands 

to procure the impact that they desire. And that's what CHOOOSE is doing today.  

 

Then where blockchain then comes in is the earlier innovation on the supply side, it is interesting to look at 

blockchain to source the impact and also carry some validation, trust, transparency, all the way from the projects 

causing the impact and then making its way to the people buying it. And I think they have some less complicated 

blockchain applicability where you have a public ledger. It can help you demonstrate trust and transparency. But 

again, one of the reasons why CHOOOE haven't gone down that route is because blockchain adds complexity. 

And this field is already complex. So communicating that, hey, this is all visible and transparent on the blockchain, 

a public ledger that CHOOOSE cannot alter. it's kind of a good story. It's a good fit, but it's also alienating, 

potentially. So even if we did it, we may choose not to talk about it because it doesn't help. So there is something 

about maturity and realism in doing real business and wanting to grow a real impact. So as long as CHOOOSE 

can carry that trust with our brand, and we don't really need a blockchain. I mean, the blockchain can help 

demonstrate trust, but If the trust levels are already good, it's not necessarily needed, as long as CHOOOSE 

operates according to what we're promising, of course. And it sort of complicates the story. But we're likely going 

to move to a public ledger at some point in time. And for anything, just to make the impact, the source transparent 

to people, but then again, we're dealing with big companies and all that maybe not all of them want everything to 

be public, but then there are ways to go about that as well. You don't have to sort of put all the information on the 

ledger... Some of the simpler things. 

Once we go down that route, there is something very interesting, because validation of this impact is where the 

value is actually created. And I see that as the main thing. Our tokens would then represent a part of that impact. 

And there are interesting ways where we can innovate or modernize these incrementally the way the current world 

works, by automating the validation of impact, for instance, IoT applications could be interesting. 

But I think also just sort of conventional getting together and signing a contract that is public, in a transaction from 

a multitude of parties, that validates that this impact has actually occurred. But that is the moment when the impact 

gets its value. And that's important. So that is, that is one way to use a blockchain or a transaction where you're 

actually maintaining or proving an impact. Say you're pulling in third-party validators and you can prove impact. 

And then that is rather feasible, in a sort of centralized way you can pull in the parts that you need to validate and 

they will put their trust and their brand or their stamp onto that and it will be there on the ledger forever. And that's 

good, but you can also do that in a conventional world. You don't have to turn that into a transaction in a public 

ledger.  

But then there is also something about, and this is where the grand vision comes in... What if you didn't make it 

more advanced validation mechanism? And I spent a lot of time thinking through the centralized model for 

validation of positive impact. And that would be sort of a community-based validation mechanism. I'm not going 

to go into the details of how that would work, but it is rather complex and tricky to get the incentives right. I think 

it would warrant quite a lot of R&D to finalize a concept like that. But if achieved, that could have massive 

implications on the world and could unleash the potential for having impact backed currency. Because then, in 

theory, anyone could sort of claim that they've had a positive impact and that they'd like to sort of monetize that. 

And then you have a decentralized community and if they're incentivized correctly, they would make the right 

decision and validate that is true, and then monetize it. And then the community as a whole agrees that that is 
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worth something and something that can be valued. And then you get into the conversation on the pricing 

mechanisms, how much is that valued. 

 

Question: Were you rather considering a public or private blockchain? 

Answer: I'm considering blockchain as the technology, so to use whatever piece. As of now, it hasn't really been 

needed to do that. I mean, a database or a spreadsheet has done the job. But I think utilizing a ledger could be good 

for sort of tracking transactions at some future point in time, but it's not really been needed yet. We're working on 

a different layer now. This would be the very baseline of our system, where we're actually tracking transactions 

all the way to its source. That is still a viable and interesting use case for either public or private or semi or whatever 

form this blockchain would take. It could be a good way to build the system. And then you can add various benefits, 

depending on how public it is. So absolutely, it can be useful, but it's not a priority of now. But it's an interesting 

way to implement something. But a database still works as well.  

 

Question: What about some other issues of carbon offsetting?  

Answer: There is a lack of control, governance, standardization,   rigour, whatnot in this market, and a 

blockchain implementation could help. But that's just a technology, right? You could build a system with or 

without blockchain. I think blockchain could help. But that's not really the hard part. The hard part is to make that 

system functional, deploy it, fund it, use it. So you don't really solve that with blockchain. We have some various 

mechanisms that you could argue could help, but there are lots of cons. If you go into those discussions, you can 

sort of airdrop things to try and get engagement. But we shouldn't fool ourselves, right? There’re real-world issues 

we're trying to solve. Execution and deployment are still incredibly important. It doesn't matter what you sit on a 

computer coding away. It doesn't catch on unless you managed to deploy to the world. So I think blockchain 

technology can help, potentially. But it's not that we just make it on blockchain and this solves the problem. And 

this is probably what you'll see from a lot of the initiatives. Several attempts have been made at creating systems 

based on various positions, but unless you're so successful in deploying that solution to the world, then it doesn't 

matter. That remains the truth, whether it's blockchain, database or whatever it is.  

 

Question: What about double selling? How do you solve that currently or how are you planning on solving this? 

Answer: Conventional trust in the existing systems, verifiers and registries, and our own due diligence and people 

assessing. And I think even if you put it on a blockchain and you have a blockchain system that monitors double-

spending, it doesn't solve the problem, necessarily. So if you've registered this impact on the blockchain, that 

doesn't guarantee that it's not registered on another blockchain and so on. Double spending isn't fundamentally 

solved by just registering it on the blockchain, you need to find a way to ensure that it's not spent elsewhere. So 

the problem remains. I still think blockchain can help in terms of double-spending, but markets and other sorts of 

registries, they're not gonna allow double spending of a credit registered in their registry, or the United Nations. 

That's not going to happen. We have trust in those solutions. So the question is whether there is fraud elsewhere 

in the chain, whether they apply for something twice. And yeah, that can happen, but that can also happen with 

blockchain. So it becomes to me a communications matter, more than it becomes a blockchain matter. You need 

to have a way to visualize and make it transparent to the world that this project and that impact has already been 

accounted for. And I think blockchain can help with that, but it's still enforcing and centralizing the information 

and putting it in front of people. That is the real implementation. And you can do that with or without blockchain. 

I think blockchain will help, but it's not the solution, it's just the technology. 

 

Question: What about the other issue you were mentioning, for example, how to put a price on carbon? What have 

you been using so far for calculating the carbon footprint? 

Answer: Calculating your carbon footprint you can do in many ways. For the sake of offsetting in compensation, 

that CHOOOSE is operating, we're not very interested in precision. We're interested in the ballpark the emissions 

because the offsetting isn't the solution to the problem, it is aiding, it is additional, it helps. It is something we 

should be doing. But there's no need to compensate the accurate value. It's not really valuable. So what we believe 

in is ballparking, and overcompensating for a carbon footprint. And that's sort of how we're operating. We have 

good practices around how we're estimating footprints, and then we compensate that, and then we're transparent 

in how we're communicating. That's what's important. And there are applications, probably on the blockchain, 

there're as well, for proving what you've done and making it public to the world and things like that. Or even 

making a ledger so you're accountable to what you've done. But it's a little bit counter CHOOOSE ethos, we try to 

celebrate what you're doing. And it doesn't matter as long as you're trying and compensating for something. And 

encourage them to compensate for more or overcompensate. But I don't like the whole compliance and force, and 

that type of sentiment. So again, that rigour in tracking history and making companies or people accountable to 
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what they've compensated and how they estimated the carbon footprint to what they compensated, that isn't really 

very important use case to me. 

 

Question: What about additionality? Do you pass on the requirement of ensuring additionality or you try to 

navigate it yourself? 

Answer: We would pass it on to verifiers, it's the role of verifiers. And then we are assessing the verification, if 

you will, we're doing secondary verification, we're not doing it directly. It's a hot topic of additionality, it's a 

challenging one, and it's a complex one. When you talk about carbon credits, it takes time to go into that topic. 

And I think blockchain in relation to additionality... Maybe, I think, blockchain's supporting new types of carbon 

credits, if you will. I mean, you can make your own systems that have their own price and their own standards. 

There's no need to sort of embrace any other existing standards. You can have a special position on additionality. 

Perhaps that wards a higher price. For certain projects, you can set your own standard in a way. And that's probably 

where CHOOOSE will see the interest in blockchain at some point in time. It goes back to the validation, we are 

doing validation on our own, meaning our portfolio of projects is kind of already curated. And we're an 

independent actor in this market. We only pick what we deem is best, because we have no special interest in any 

special project. We tend to work with only what we think are the best projects. So that in itself is a statement, sort 

of segmenting portfolio projects as a CHOOOSE verified portfolio. in a way that could be blockchainized. And 

then you can also invent all sorts of cryptocurrency schemes around that, which is interesting. But we're not really 

there yet. 

This is a sort of technicality that I think it's interesting, smart contracts. That's another way, instead of basing your 

currency on impact, you can sort of bake in packs, or bake in some incentives into a smart contract. So that any 

transaction of a currency will implicitly fund impactful actions or give incentives in some direction, automating 

that and making that part of the currency. I think it's also an interesting idea as an alternative or an addition to 

basing it on impact. So that's another way to work with smart contracts to implicitly add additional incentives into 

a monetary system. 

 

Question: The developments in any of the above, did you only start on the research phase, or was there some kind 

of plan? 

Answer: Research and various plans is where we have left it for the time being. It was sort of like numerical 

modelling. To me implementing a blockchain system is not, for the things we're talking about, it's not necessarily 

very hard. What is hard is to get the incentives of the system right. So it's not so much about implementation. I am 

certainly not at that blockchain level, I'm not very interested in the implementation. It's the conceptual model. And 

I don't need to implement it in order to understand how it works. It's enough to sort of work with it in my mind, 

with my models and the merits. So until that's sort of right and until we know what we want, I don't see any need 

to implement it.  

 

Question: Do you think you might be considering it in the context of validation of the impact? 

Answer: There are several parts where I'm actively considering tokenization or blockchain, either or both. One use 

case is impact and sourcing that and potentially gathering up a portfolio and making it a fungible sort of class of 

impact projects. And by that setting a price for our own portfolio that is governed by cryptocurrency, that could 

be interesting. And then, that's a system at itself. That's sort of on the supply-side and the demand-side where we're 

creating systems for, and then we could add additional sort of facets to the demand-side. And that could help set a 

standard and also help challenge our current price on carbon, which I think could be interesting. Then there are all 

sorts of interesting incentive models and decentralization, once you tokenize something you can start playing with 

that. You can have smart transactions, you can build in incentive models into your system. I think that is very 

interesting, how can you engage a community and that sort of bridges us over to sort of a bonus scheme, essentially 

basing a bonus program of cryptocurrency. Sort of like a loyalty program, if you will, that's rewarding impactful 

action, but it's a very good alternative to base, as CHOOOSE is a company and we don't necessarily need to bridge 

that or carry value outside of CHOOOSE or outside of the community or allowed transacting on that currency with 

any other entity than CHOOOSE. It may be equally attractive to just have that on a database as opposed to tokenize 

it. So that's a consideration to be made, but I think a bonus incentive loyalty program is an interesting use case for 

cryptocurrency, on its own or in relation to the sort of tokenizing positive impact. 

So, those are some use cases that we are considering. And then I'll add on this sort of non-fungible token idea. 

And rewarding entities that have achieved very high levels of positive impact or funded lots of positive impacts. 

If you fund a positive impact, aka offset, and then you can get a tokenized reward based on that. And it's sort of 

backed by you just achieving that or having that impact on the world. So that can further be used to, you can 

gamify that experience, so that can be just, Hey, I've achieved this and you know, that's the only way to achieve 

this is to invest into something that's good or positive for the world. So that becomes kind of a brand statement 
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thing. And then it's fun to translate a sort of fungible quantitative token that is carrying that value into potentially 

a sort of non-fungible token and even sort of applying whatever mechanics in the conversion between the two. So 

that you get a unique statement, a certificate but you should make it a bit more artsy than that, probably, and you 

can get scarcity mechanics, an art type of mechanics, further driving value on this bonus side of things, sort of 

adding a layer of gratitude for people contributing to positive climate action. I think that's also an interesting use 

case to be played with further. 

 

Question: Since you're not employing blockchain at the moment, what would you say are some other exciting 

undergoing developments currently? What are you excited now about for CHOOOSE? 

Answer: Right now we're digitizing CHOOSE and setting CHOOOSE up to scale, which is going to be hugely 

exciting. We have lots of engagement and lots of inbound, lots of interest. So being able to scale that, and also, 

unleash some of the virality that we have in the interface between the different players in our community is going 

to be very, very interesting. I'm quite confident that we will be able to unleash nice growth in the demands for 

offsetting, carbon credits or positive impact in general. And when you're on that positive impact. I think for less 

regulated, positive impact types, than carbon credits are, essentially, sort of tokenized today. Which are 

conventional regulations. And that's kind of successful, but it's kind of suffering as well. You can see that as a type 

of cryptocurrency if you want, right. And it's existing in registries and databases and through verification. So I 

think it's actually more interesting when you look at less regulated impact types. That's where I think blockchain 

becomes much more important because we don't have the systems in place yet. So I think additional impact types 

and modernizing that and governing it and lifting it into a quantitative space. And recognizing that through public 

Ledger's cryptocurrency, I think can help mature other impact classes besides carbon. I think actually that is a very 

viable path, so when we'll have on our roadmap to expand at some point in time to do additional impact classes 

and I think that's where blockchain may become even more important to sort of change the way that impact is dealt 

with because a lot of the NGOs are driven by sort of just, Give us money and we'll do whatever. And I believe 

much more in a quantitative, much more results-oriented system which we can implement through blockchain. 

That was back to the blockchain and that's exciting, which is well, just digitizing it, creating commercial software, 

commercial products, packaging it the right way, meeting customer demand, especially enterprise and business, 

it's very interesting and then starting to fulfil the synergies between the different entities in our community. We're 

on a very good trend, our mission is essentially to grow the demand side for positive impact, to accelerate as the 

path to a sustainable future. So growing the demand side, this is where we're focusing. And that's a little bit of the 

reason why we haven't gone further into blockchain because it's more on the supply side. And that's not where the 

issue is. The issue is on the demand side. And we don't really see that having a blockchain solution accelerates the 

demand side. There are other much more fundamental issues at play the stake. 

 

 

 

Appendix I – Interview guide 

1. Could you tell me about your solution? 

2. Why did you decide to use blockchain? What makes your solution best suited for blockchain? 

3. What makes your solution scalable? 

4. What blockchain architecture do you use (and why)? 

5. How do you distribute information and responsibilities across the network? 

6. How do you ensure additionality of your solution? How do you measure it? 

7. How are you planning to distribute your product? What is your go-to-market strategy? 

8. What differentiates you from other similar solutions? What is your unique selling point? 

9. Are you considering how your solution can comply with the regulated market? 

10. Where do you see the future of carbon markets going? And how does your product relate to that future? 


