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Summary

Small and medium-sized enterprises (SMEs) often lack the resources and knowledge to
navigate the voluntary carbon offset market (COM), which is characterized by uncertainty,
unclear regulations, and opaque practices. However, as SMEs account for a large share of global
emissions, it is crucial to encourage and enable them to take actions to reduce their carbon
footprint. This thesis aims to provide SMEs with a better understanding of carbon offsetting,
the problems associated with it, and how to choose the most effective strategy. The thesis
includes a literature review of the background of Carbon Dioxide (COz) offsetting, including
the different types of CO; markets and the history of mandatory and voluntary carbon offset
policies. The expected future of carbon offset policies is also discussed. Carbon offsetting has
been developed as a market-based mechanism to reduce Greenhouse Gas (GHG) emissions. It
allows companies and individuals to offset their own emissions by investing in projects that
reduce emissions elsewhere. There are two types of carbon markets, namely mandatory and
voluntary. Mandatory carbon markets are implemented through government regulations, while
the voluntary carbon market (VCM) is driven by companies and individuals who choose to
offset their emissions voluntarily. The history of mandatory carbon offset policies can be traced
back to the Kyoto Protocol, which established the Clean Development Mechanism (CDM). This
mechanism allowed developed countries to offset their emissions by investing in emissions
reduction projects in developing countries. However, there were many issues with the CDM,
such as the potential for double counting and the lack of additionality (projects financed with
offset funds that would also happen without these funds). Voluntary carbon offset policies have
been developed by companies and individuals who wish to reduce their carbon footprint
voluntarily. This market has grown rapidly in recent years, but it is characterized by a lack of
transparency and regulation, making it difficult for SMEs to navigate. The potential risks
associated with voluntary carbon offsetting include the quality and sustainability of offset
projects, non-additionality, and the potential negative impacts on environments and people
located near the offset projects. To address the challenges associated with carbon offsetting for
SMEs, this thesis uses the multi-criteria decision analysis (MCDA) framework to evaluate and
select the most appropriate carbon offsetting strategy. The MCDA model is based on the
identification of key decision criteria, including cost, transparency, and environmental impact,
as well as the development of weightings and scoring for each criterion. The thesis concludes
with recommendations for SMEs to address the challenges of carbon offsetting, such as
engaging in due diligence, verifying the quality of offset projects, and considering the long-
term sustainability of their offsetting strategy. The proposed MCDA framework can be used by
SMEs to evaluate their carbon offsetting options and select the most appropriate strategy based
on their specific needs and priorities. In conclusion, this thesis provides SMEs with a better
understanding of the COM, the challenges associated with carbon offsetting, and how to choose
the most effective strategy. The proposed MCDA framework can assist SMEs in making
informed decisions about their carbon offsetting practices, leading to a more sustainable and
environmentally responsible business ecosystem.
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1. Introduction

Reducing CO: emissions is becoming increasingly important, but due to rising energy demand
after the COVID-19 pandemic, a peak in global emissions has not yet been reached (EIA, 2022;
Ritchie, 2020). The world has a joint challenge to realize CO: reduction to stop global warming
and prevent irreparable climate change (IRENA, 2022). To achieve the targets set out in the
2015 Paris Agreement, countries must maximize the use of renewable energy and reduce the
use of fossil fuels (IPCC, 2022). This requires investments in renewables such as wind, solar,
geothermal, biomass and hydro energy. In addition, investments from industry and households
are needed to reduce energy consumption and improve energy efficiency (IPCC, 2020). But
going over to low-carbon energy sources takes time and considerable effort and is not always

easy for companies to accomplish.

SMEs in particular often lack the resources and knowledge to make more sustainable decisions
(Schmidt, 2022). SMEs account for around 99% of all businesses in the European Union (EU)
and up to 99,9% in the Netherlands (CBS, 2021; Renew Europe, 2022). And while individual
small businesses have a relatively small carbon footprint, collectively these businesses account
for a large part of the global emissions, being responsible for 63% of the carbon emissions in
Europe (European Comission, 2022b; Mendiluce et al., 2022). This means that to reach the
Paris Agreement goals, it is vitally important that SMEs are factored into the energy transition
and that research investigates how to better support their inclusion. However, despite the
expanding amount of academic literature and political focus on sustainability, the inherent
diversity of SMEs means that there is substantially more research focused on larger companies
(Miller et al., 2021). The choice of the Netherlands for this master's thesis is motivated by the
high per capita emissions, and the high amount of SMEs, possibly interested in carbon
offsetting, but also its unique position as a country profoundly impacted by climate change due
to its low-lying geography, (CBS, 2021; World Bank, 2020).

Carbon offsetting, which is the act of balancing out the carbon emissions from one place to
another by funding an equivalent reduction of emissions in another place, can be part of the
solution for SMEs (Pownall, 2022). Most climate models say we even need these negative CO>
emissions from carbon offsetting to reach the targets set in the Paris agreement, and without
them, it is unclear how carbon neutrality can be reached in the near future (Johansson et al.,
2020). There are two COM types: the mandatory and voluntary. This thesis primarily focuses
on the voluntary offset market and the purchase of credits within it, as that is what most SMEs
come into contact with. While the mandatory COMs are acknowledged and explained, the
emphasis is placed on providing insights and guidance relevant to SMEs and their engagement
with the voluntary offset market. Voluntary carbon offsetting can be done by preventing CO>
from being emitted in the first place or by capturing CO- out of the air and locking it in (e.g.,
inside old gas fields). Offsetting emissions makes it possible for companies to pick the "low-
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hanging fruits" in the company itself by making reductions that are cheap and easy to
accomplish internally or outsourcing reductions externally to places or projects where it is
cheaper and easier to do so. Companies also often lack the resources to make reductions
internally, so they are forced to look for external measures. This can create opportunities to
fund decarbonisation and allow the company to achieve net-zero, whilst still having, for
example low efficiency and polluting machines and processes in the company itself that cannot
be made carbon neutral due to technological or economic lock-in or insufficient technological
advancements. Carbon offsetting makes it possible to utilize the global aspect of CO; emissions
and to fund decarbonisation projects that otherwise would not happen within the same
geographical location of the emitters. This is all possible because COx is highly dispersed in the
atmosphere and it, therefore, doesn’t matter if CO; is emitted or emissions prevented in Europe
or for example in Asia (Lem, 2016). The ‘Columbia Center on Sustainable Investment’
conducted research, looking at 35 large businesses and concluded that 66% of the analysed
companies with net-zero pledges will rely heavily on carbon offsets to reach their goal (Arnold
& Toledano, 2021). While no reliable data can be found for the number of SMEs with net-zero
pledges, the expectation is that SMEs will follow the example set by bigger companies. One of
the only requirements for the carbon offset mechanism to contribute against climate change is
that bought CO; certificates are really preventing or removing the certified amount of carbon
from the atmosphere. But unfortunately, research has shown that a lot goes wrong with this
requirement: and this will be referred to as ‘the carbon offset problem’ in this thesis (Calel et
al., 2021; West et al., 2023).

SMEs are particularly vulnerable to uncertainty, unclear regulations, and opaque practices in
the voluntary COM. This is made worse when considering the lack of resources that SMEs must
invest in research on carbon offsetting in order to make informed business decisions and
simultaneously the necessity of engaging in carbon offsetting due to being responsible for a
large part of the global emissions. The aim of this thesis is therefore to investigate what role
carbon offsetting currently plays for SMEs and to inform on the problems in the market and
how they could avoid these. In short: the thesis will aim to help SMEs to make informed
decisions in order to avoid the carbon offset problem in their offsetting strategy by providing a
roadmap to avoid the problems in the sector.



1.1 Title

According to Young & Quinn (2017), titles should be sticky to the mind and grab the attention
of the reader but at the same time, they must communicate the main goal of the thesis and be
informative, inspiring and understandable to the reader. The title “The carbon offset problem
and how SMEs should approach it!” is chosen to grab the attention of the reader and generate
interest in the topic. At the same time, the “How to tackle it!” part conveys the main goal of the
paper. The subtitle of the thesis “A qualitative analysis of carbon offset strategies for SMEs in
the Netherlands” is made to convey the setting, focus area and method of the research.

1.2 Research setting

This thesis has been written in cooperation with Venntiv, a financial consultancy firm that
arranges financing and subsidy applications for sustainable initiatives and projects for SMEs in
the Netherlands. The company acts as a strategic partner for SMEs and its main goal is to help
them realise their sustainable goals. The owner of the company, Siegfried Doetjes is seeing a
growing interest from SMEs in carbon offsetting and wants to explore in what ways Venntiv
can help their customers to understand and engage in carbon offsetting successfully. To aid the
research project Venntiv arranged a place to work and allowed the utilisation of their
considerable network and business connections to help find possible informants from
companies to interview.

2. Literature review: background of CO: offsetting

This chapter describes the different CO; offsetting markets and the history and expected future
of CO» offsetting policies. The chapter is made for readers to gain knowledge of the COM in
order to understand the focus of research better and for SMEs to gain important knowledge that
can help inform them on carbon offset policy.

2.1 Types of CO2 markets

There are two main types of CO. markets, which are the voluntary market and mandatory
markets which perform differently and have different customers and goals. This thesis will
focus mainly on the voluntary COM as this is the one SMEs are most likely to be engaged in.
Mandatory COMs such as the European Trading System (ETS), which is an important
mechanism for (bigger) European companies, will be explained in this chapter but falls outside
of the scope of the further research performed for this thesis.



2.1.1 Cap-and-trade (mandatory) vs Baseline-and-credit system (voluntary)
The cap-and-trade and baseline-and-credit systems are two tools that can help companies to

offset their carbon emissions and to earn money by saving CO;. Although a lot of people are
familiar with the term carbon offsets, the distinction between the two tools is often not made
nor explained. To understand the two types of carbon markets it is important to explain the
different ways in which governments can assert influence over companies to reduce their CO2
emissions. There are two main ways of doing so, supply-side policies and demand-side policies.
Demand-side policies are good when demand is relatively inelastic and supply-side policies are
better when the supply is relatively inelastic, a combination of both is often used to get the best
results (Ahlvik, 2022). In both these ways, there are three kinds of policies that can be put into
place: these are price-based instruments (emissions taxes, subsidies), quantity-based
instruments (cap-and-trade) and hybrid instruments (price floors and ceilings) (Ahlvik, 2022).

With price-based instruments, governments can choose a fixed tax rate on either the supply or
demand side of the high carbon-emitting industry or actions. A good example of this is an extra
tax on gasoline or diesel, and price support and direct payments in the form of subsidies that
can be used as price-based instruments to promote low-carbon alternatives. While this is a good
tool to accomplish COz reduction, it is not within the focus of this thesis.

Quantity-based instruments on the other hand set a limit on the harmful emissions a given
industry can emit in a certain year. This limit can be tightened and become stricter every year
in order to promote investments in less-carbon-emitting practices and technology. Governments
can distribute these allowances to companies for free or they can sell them through an auction.
In most cap-and-trade systems companies can sell allowances that they didn’t use or keep them
for future use. Trading such allowances makes it possible for the market to find the cheapest
ways to cut emissions (Environmental Defense Fund, 2022).

The baseline-and-credit system, or project-based system as it is also called, works almost the
same as the cap-and-trade system. Just as with the cap-and-trade system, carbon can be traded
between companies when one company realises a reduction in emissions. The differences
however are that under the baseline-and-credit systems, it is also possible to sell credits when
COsz is captured directly or indirectly from the air (e.g., carbon capture and storage (CCS) or
planting trees) (Rickels et al., 2021). Another difference is that there is no limit to the amount
of carbon that can be traded under the baseline-and-credit system (Smoot, 2023). This is
because more credits are generated when new projects are implemented whereas, with cap-and-
trade, a cap (limit) is issued by governments (Kollmuss et al., 2008). Both market types work
with credits, Voluntary Emissions Reduction units (VER) and Certified Emissions Reduction
units (CER), which are both equivalent to one tonne of CO.. The key parameters and differences

between the two mechanisms are shown in table 1 on page 5.



Market type Mandatory / Compliance Voluntary

Abbreviation Emission Trading System/Scheme Voluntary Carbon Market
(ETS) (VCM)

Credits Certified Emission Reductions Voluntary Emissions Reductions
(CERs) (VERs)

Mechanism Cap-and-trade Baseline-and-credit / Project-

based
Limit Set by government No limit

How carbon is reduced

Allowances are given or sold to
companies; these allowances are

gradually lowered each year.

Carbon offsets funds carbon
emissions reduction projects
which prevent COz from being
produced or capture it when
already released.

generators

Negative emissions tradable No (not yet) Yes

Emissions reduction tradable | Yes Yes

Regulated Regional/national governments Unregulated

Issued by Regional/national governments Project developers

Buy at Registry’s (works like internet Project developers / Brokers
banking)

Participants Industry, power plants and large heat | Corporates or individuals

Table 1: Mandatory vs voluntary markets (source: own creation)

2.1.2 Mandatory carbon offset markets

As the name suggests, mandatory COMs or ETSs are markets used by companies to offset their
emissions when legally mandated to do so. Countries that join or set up such markets do so by
accepting and adopting the emissions limits from the Framework of the United Nations
Convention on Climate Change (UNFCCC) ratified in 1994. As described in chapter 2.1.1 all
ETS markets work with a cap-and-trade system which in short is a market-based approach to

reduce GHG emissions that provides economic incentives for achieving emissions reductions

(Shrestha et al., 2022).

Currently, there are four major Emissions Trading Systems working with such a cap-and-trade

system around the world (Center for Climate and Energy Solutions, 2023; Solomon, 2022).

They are the:

e European Union’s Emissions Trading System, started in 2005 (ETS)
e The California Global Warming Solutions Act, started in 2012 (AB 32)
e Korea Emissions Trading Scheme, started in 2015 (ETS)

e The Chinese National Emission Trading System, started in 2021 (China-National)




The complete list of countries with an ETS in place as shown below in table 2 covers 11.86
GtCOzeq. in 2022, which is only 23,17% of the global GHG emissions (carbonpricing
dashboard, 2022; ICAP ETS Map, 2023).

. ¢ o | . Cap: Average auction price: | Total revenu:

ETS Name: Start of operation: Sectoral coverage: (MtcO; eq.) (USD | 2021) (USD | 2021)
EU ETS 2005 Domestic Aviation, Industry, Power 1.597 52,9 31 billion
New Zealand ETS 2008 Forestry, Waste, Domestic Aviation, 35 36,0 1,6 billion

Transport, Buildings, Industry, Power

Swiss ETS 2008 Domestic Aviation, Industry , Power 5 57,5 19,2 million
Japan - Tokyo C&T Program 2010 Buildings, Industry 12 4,9 /
USA - RGGI 2010 Power 88 10,6 926 million
Japan - Saitama Target Setting ETS 2011 Building, Industry 7 / /
USA - California C&T Program 2012 Transport, Buildings, Industry, Power 308 22,4 3,99 billion
Canada - Québec C&T System 2013 Transport, Buiuldings, Industry, Power 54 22,4 893 million
China - Beijing pilot ETS 2013 Transport, Buildings, Industry 35 9,5 /
China - Guangdong pilot ETS 2013 Domestic Aviation, Industry 365 4,4 126,45 million
China - Shanghai pilot ETS 2013 Transport, Buildings, Industry 105 6,2 3,35 million
China - Shenzhen pilot ETS 2013 Transport, Buildings, Industry 32 1,7 411.900
China - Tianjin pilot ETS 2013 Domestic Aviation, Industry , Power 120 4,3 11,73 million
China - Chongginf pilot ETS 2014 Industry 78 4,5 39,7 million
China - Hubei pilot ETS 2015 Industry 166 4,7 13,26 million
Korea ETS 2015 Waste, Domestic Aviation, Buildings, Industry, Power 589 23,1 257,7 million
China - Fujian pilot ETS 2016 Domestic Aviation, Industry 126 2,6 193.829
USA - Massachusetts 2018 Power 8 8,4 44,3 million
Canada - Nova Scotia 2019 Transport, Buildings, Industry, Power 12 23,1 25,7 million
China National ETS 2021 Power 4.500 7,2 /
German National ETS 2021 Transport, Buildings 301 35,5 8,5 billion
United Kingdom 2021 Domestic Aviation, Industry , Power 151 70,7 5,9 billion
Austrian National ETS 2022 Waste, Domestic Aviation, Buildings, Industry / / /
Mexico 2023 industry, Power 273 / /

Table 2: ETS initiatives around the globe and their size (data derived from: carbonpricing dashboard, 2022; ICAP ETS Map, 2023)

Cap-and-trade  markets  became

established after the Kyoto Protocol, How an emission trading system wor ks
an international treaty signed in 1997

in which countries agreed on a i s S e
CARBON
maximum amount of GHG emissions /_ MARKET
allowed to be emitted into the o=
emissions
atmosphere (UNFCC, 2023). All d_ ___ Allocated GHG emission units _ _

entities operating in an ETS are
Real GHG
emissions

credits each year which are tradable Real GHG
emissions

issued a certain number of carbon

by companies, industries, or

countries. Each certificate gives EMITTER A EMITTER B
permission to emit one tonne of
COzeq. (1000kg) which can be traded
as a currency. The challenge with ETS programs is to determine the appropriate level to set the

Figure 1: (source: carboncredits.com)

cap, which should be tight enough to induce a reduction in GHG emissions but should not be
so tight to be an economic burden for companies and lead to reducing their competitiveness in

comparison with companies in other countries (e.g., the cap as red line in figure 1).



In figure 2 a map of the world
clearly shows all current (green)
and near future (orange) ETS
initiatives, but also the countries
that are yet to participate in an ETS.
The different schemes around the
world all cover different industries
and have different prices for one ton
of CO2zeq., some schemes only
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GHGs such as Methane (CHa),
nitrous oxide (N20),
Hydrofluorocarbons (HFCs),
Perfluorinated Compound (PFC),
and Sulfur Hexafluoride (SFs).
Some markets only cover GHGs in
the industries covered by the policy,
but some also allow COxz to be offset
from sectors outside the ETS. In
figure 3 an overview is drawn of the
ETS markets in which offsets from
outside the sectors covered by the
ETS are permitted (Theuer et al.,
2023). In all ETS systems offsetting
between covered sectors is
included, in some, only domestic
offsets from outside the ETS are
allowed, and in the ETS from Korea
all international offsets are allowed.
In most systems, the offsets from

CHINA
DOMESTIC  euors : INTERNATIONAL
OFFSETS . OFFSETS

Figure 3: Offsetting outside ETS (source: Theuer et al., 2023)

the voluntary market are therefore not compatible with the worldwide ETS systems and can

only be used on a voluntary basis. All these variables between the different systems make it

complicated to work with, but most companies only must know the system that is in effect in

the country they operate in. Some markets however are linked to each other to make

international trading of emissions allowances possible. As of now this is limited to the linking

of the European Union Emissions Trading Scheme (EU-ETS) and the Swiss ETS system,

however, governments recognise the importance of international carbon markets and are keen

on creating bilateral cooperation to facilitate this (Enzmann, 2015). Article 6 of the Paris

Agreement makes international trade possible by allowing parties to use international trading
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of emissions allowances to help achieve emissions reduction targets. The linking of markets
reduces the costs of cutting emissions and makes the carbon price more stable. It does this by
levelling the international playing field by harmonising carbon prices across large geographical
areas and thus supports global cooperation against climate change. It can, however, also be seen
as a risk to link such systems, systems should therefore be compatible with each other, having
the same environmental integrity and covering the same GHGs. But even then a linkage
between the two systems could encourage a country to raise the cap to generate income for the
country by selling these permits on another ETS market abroad (Ahlvik, 2022; European
Comission, 2022b).

Under the EU-ETS the trading process involves participants opening an account in the Union
registry, which serves as a secure platform for the issuance and transfer of European Union
Allowance (EUAs). Trading can be conducted directly between buyers and sellers, without the
need for brokers, through organized exchanges or intermediaries. The Union registry ensures
accurate tracking and recording of EUA transactions, contributing to the integrity and
transparency of the EU-ETS (Solomon, 2022).

2.1.3 Voluntary carbon offset market
In the voluntary COM individuals and companies are not required to reduce their emissions.

An assumption can be made that companies would only reduce their own emissions by a limited
extent when they are not legally mandated to do so and that the availability of carbon offsets
enables companies to offset the emissions that are hard to reduce in their own company, and
therefore lead to additional emissions reduction that would not have happened without the
availability of these offsets. Important to note here is that this is only the case when carbon
offsets really create the reductions, they claim they do. If offsets do not genuinely deliver the
promised emissions reductions, purchasing them could divert financial resources away from
internal emissions reduction efforts, potentially leading to a negative impact instead of a
positive one. To ensure that buying offsets creates a positive impact and reduces the total
amount of carbon being emitted each year, carbon offset standards were created. These
standards create rules and requirements which affiliated projects have to comply with to earn
the right to sell these credits on the market from the carbon offset registry, and to be included
in the registry itself (Blue Carbon Projects, 2019). The main rule for projects offsetting CO, is
that of additionality. GHG reductions are additional if they would not have occurred without a
market for offset credits. If the reductions would have occurred anyway, that is, without any
prospect for project owners to sell carbon offset credits, then they are not additional.

Assessing whether CO; reductions are additional can be difficult. The challenge is that CO:-
reducing activities are happening all the time, sometimes because the activities are required by

law, but also because projects become profitable due to rising energy prices or falling costs for
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a technology (e.g., solar & wind projects) (Trexler, 2019). Without this additionality, there is
no one-to-one correspondence between a ton of CO; that is emitted and a credit that has been
sold (Kollmuss et al., 2008). Because of this additionality requirement, it is not possible to meet
the requirements of the EU-ETS with carbon credits from the voluntary market; in several other
ETS markets it is possible to use credits from the voluntary market (often for a maximum of
10%) but usually only from domestic sources. One exemption as shown in figure 3 is the ETS
from South Korea, where it is allowed to use credits from a voluntary project from outside the
country (Kollmuss et al., 2008).

The reason that it is not possible in most markets is that if there is no proper regulation it cannot
be guaranteed that credits are additional, and all meet the same requirements. Therefore, they
are not useable within compliance markets. It is expected that Europe will accept the use of
carbon credits from the voluntary market in the EU-ETS in the coming years (more about this
prediction can be found in chapter 2.4). The voluntary offset market can be quite complicated
for people unfamiliar with the process. To help understand this process figure 4 present a
flowchart of how organizations are engaged in this process and what role they play in this. Each
role is also accompanied by a description of which players are important in the Netherlands,
which is extensive but by no means complete, and this serves primarily to illustrate the primary
roles within this process.

Carbon standard organizations provide and administer the rules and requirements
for VCM projects and programs, certify and issue carbon credits, and facilitate the
trade in carbon credits.

Accreditors require minimum ot Carbon i Currently no regulation for
requirementqs of member Accreditation standard & % Regulation offset standards in Europe or
standards. (1) register (3) regulaqons for marketing
(2) claims in The Netherlands
Validation, determination if a project meets all Auditor X
rules and requirements. Verification, (Validation/Verification
determination that the outcomes set out in the Bodies (VVBSs))
project documentation have been achieved. 4)
O d devel th Project
wns and develops the
projects that save CO, developer
(5)
Brokers works together with or Broker Advisor
acts as PD and brokers often 6
work as advisor ( ) (7)
SME MNC
(small companies) (big companies)
Buy service or product from 9
Y b Customers

companies

Figure 4: Flowchart voluntary carbon offset market (own creation)



1) Accreditors

Accreditors on the VCM are independent governance bodies that set and enforce definitive
global threshold standards and establish, host, and curate Core Carbon Principles (CCPs). They
provide governance and oversight of the affiliated carbon offset standards and try to define and
manage responsible growth for the Voluntary Carbon Market. They do this by setting minimum
requirements that all accredited organisations must meet and they therefore give accreditation
to the carbon standards that comply with these minimum requirements (ICROA, 2023; ICVCM,
2021). The COM is currently supported by three prominent accreditors: The Integrity Council
for the Voluntary Carbon Market (ICVCM), International Carbon Reduction and Offset
Alliance (ICROA), and the Voluntary Carbon Market Integrity Initiative (VCMI). Interestingly,
two of the informants that were interviewed work at companies that played a substantial role in
the development of the latter two accreditors.

2) Carbon Standards & Registers

The lack of standardized quality criteria in the early stages of the voluntary market created
concerns for the buyers, in response carbon standards and protocols were created. However,
despite the existence of these standards, controversies within the carbon offset trade remain
unresolved. The voluntary offset industry has recognized the need for quality assurance to
restore market credibility and remove this controversy, but no single standard has emerged as
the industry norm. The different standards vary in focus, with some resembling compliance
market standards and others adopting a more lenient approach to reduce administrative burden
and facilitate market entry. Certain standards are specific to project types, while others prioritize
the social benefits of carbon projects. The absence of a universal standard reflects the ongoing
dialogue within the industry to balance environmental integrity, administrative feasibility, and
socioeconomic considerations (Kollmuss et al., 2008). But what all carbon standards have in
common is that they provide the rulebook with the protocols and requirements with which
projects must quantify, monitor, report, verify and certify the credits they create.

According to the Carbon Offset Guide (2023), carbon standards maintain a register where
certified projects are logged. When these credits are sold, they can either be transferred to a
different account under a different owner or marked as 'used' to prevent reselling. Most
standards build upon existing rules and procedures that originate from the compliance market,
of which most standards adopted the rules from the CDM market. This is a standard that
produces emissions reduction in developing countries and can be used by countries to meet part
of the emissions reduction targets set under the Kyoto Protocol and Paris Agreement. Projects
under the CDM are verified by 3™ party auditors and reviewed by the CDM executive board.
The CDM is often seen as the first voluntary carbon offset registry and has been operating since
2005 (Carbonfootprint.org, 2023).

10



A lot of the carbon offset registries have their own specialisation in project types, the primary

carbon registries and their specialisations are:

Offset market: Abbreviation: | Name of carbon Started in: | Specialisation:
credits issued:
United Nations Offset CDM Certified Emission 2006 Reduction in developing
Mechanism Reductions CERs countries
or
Clean Development
Mechanism
Gold Standard GS Verified Emission 2006 Focus on SDG goals
Reductions (GS)VER (economic, environmental,
and social welfare of the
local population)
Verra / Verified Carbon VCS Verified Carbon Units | 2007 Nature based solutions.
standard and previously called VCUs
the Voluntary Carbon
Standard
Climate Action Reserve CAR Climate Reserve 2008 North America
Tonnes CRTs
American Carbon Registry ACR Emission Reduction 1996 Agriculture, transportation,
Tons ERTs industries
The Climate, Community & CCBS (part of Verified Carbon Units | 2005 Land management projects
Biodiversity Standards Verra since 2014) | VCUs
Plan Vivo System PVCs Plan Vivo Certificates | 1994 Nature based solutions /
PVCs Social development with
smallholder projects
Puro. Earth N.V.T. CORCs 2018 Carbon removal method
ONCRA (Based in the ONCRA Carbon 2022 Natural Carbon Removal /
Netherlands) Removal Credits Simple procedures
Stichting Nationale SNK Koolstofcertificaten 2020 Only projects in the
Koolstofmarkt (Carbon Certificates) Netherlands

Table 3: 1171]7()I‘la}1t Qfﬁ'el standards (Source: Carbon Offset Guide, 2023; Carbonfootprint.org, 2023; Klimaatplein, 2023; Kollmuss et al.,

2008)

According to Haya et al. (2023), the largest four offset registries globally are Verra, Gold

Standard, American Carbon Registry, and Climate Action Reserve. Together, these registries

have generated the majority of offset credits to date.

3) Regulation (National / European)

Currently there is no regulation regarding voluntary carbon offsets in Europe or claims that can

be made with these in the Netherlands. There are countries in Europe that have regulations on

what claims can be made (e.g., COz-neutral, net-zero) “They have intervened into the market

in Sweden, and there they say, you can't use the word ‘carbon neutrality’ anymore” (scholar 3).
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But although there is no regulation in the Netherlands on claims companies are allowed to make
with offsets, energy provider GreenChoice was reprimanded by the Consumer & Market
Authority (ACM) for deceptive practices related to sustainability claims. The Advertising Code
Committee criticized GreenChoice for using the term ‘green gas’ in a way that implied the gas
sold to customers was produced in an environmentally friendly manner (from biomass), which
was not the case as it was climate-compensated gas (Autoriteit Consument & Markt, 2022;
GreenChoice, 2022). However, the EU is expected to establish rules regarding permissible
claims and minimum requirements for projects participating in voluntary carbon initiatives in
the upcoming years. More on this in chapter 2.4. In short, regulation can come from and be

enforced by consumer right groups, national authorities, and international authorities.

4) Auditor / VVB’s

Auditors or Validation/Verification Bodies (VVBs) perform an important function in the chain
of creating accredited carbon credits, checking whether the methodology from the carbon offset
standards has been applied correctly and undertaking validation of the project design documents
to meet the standard’s criteria. If these verification bodies give the green light, the project owner
gets their carbon credits deposited into an account from the carbon offset registry. These VVBs
are critical to ensure the integrity of the projects and are an important step to ensure the quality
of the offsets. Important auditors in the Netherlands are Bureau Veritas, Tiiv Stid, and SGS
(Blue Carbon Projects, 2019; Follow The Money, 2023).

5) Project Developer
Project developers are entities responsible for managing projects to reduce GHG emissions.

These projects often work with carbon offset standard to follow the methodology, protocol, and
project design from these standards to be able to call the credits ‘certified’ and register the
carbon credits in the carbon registry from that standard.

Project developers have the following responsibilities in the carbon offset process:
Methodology selection: project developers select an appropriate methodology or protocol that
describes the approach to measuring, monitoring, and verifying GHG emissions reductions.
These methodologies ensure consistency and accuracy in quantifying emissions reductions.

Project design document: Project developers are responsible for preparing a project design
document, which provides a comprehensive overview of the project. The PDD includes details
such as project objectives, methodologies applied, baseline emissions, emissions reduction

calculations, monitoring procedures and social and environmental impacts.
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Project implementation: Once the methodology and PDD are finalised, project promoters
oversee project implementation. This includes coordination of activities, management of

resources and compliance with the chosen protocol.

Monitoring and verification: Project promoters monitor project progress and collect data on
GHG emissions reductions. This data is then verified by independent third parties to ensure the
accuracy and credibility of emissions reduction claims.

Emissions reduction credits: If the project successfully demonstrates measurable and
additional reductions in GHG emissions, project developers can generate emissions credits or
offsets.

In general, project developers play a crucial role in developing and implementing projects to
reduce GHG emissions. Their expertise and adherence to established methods and protocols are
essential to ensure the integrity and effectiveness of such initiatives (Verra, 2021). In chapter
7.5 most types of carbon offset projects are explained, and the benefits and drawbacks of these
types are compared in the MCDA analysis.

6) Broker

Brokers play a crucial role in the COM by facilitating the buying of carbon credits from project
developers. They form the direct access to the market for SMEs and their primary function is
to act as intermediaries between companies that want to buy and project developers that want
to sell credits. These brokers normally have an account on the carbon registries that they work
with and can cancel/retire the credits that SMEs buy in their name. Other than facilitating this
trade they often have a double function as advisor and sometimes even as project developer
themselves (Jennifer L, 2023). Examples of important brokers in the Netherlands are
PlatformCO2Neutraal, Climate Neutral Group, South Pole, ClimatePartner, Green Climate
Fund and STX Commodities.

7) Advisor

Environmental advisors play a crucial role in assisting companies with their carbon offset
reduction plans. They provide valuable support in aspects like selecting appropriate carbon
credits, ensuring compliance with regulations, and offering general advice on carbon offsetting.
Typically, these advisors are hired by large corporations and entities with significant carbon
offsetting requirements. However, the cost of their services can be relatively high compared to
the price of carbon credits themselves. Alternatively, broker firms offer advisory services to
customers, including cost-effective solutions benefiting SMEs during the purchasing process.
These firms provide information sheets and excel templates to facilitate SMEs' footprint
analysis. By utilizing these tools, SMEs can make informed decisions without incurring
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excessive costs. The involvement of advisor firms addresses why companies don't purchase a
large quantity of carbon credits instead of hiring an advisor. The answer lies in the complexity
of the process and the regulatory issues involved. Without expert guidance, there is a risk of
misallocation or wasteful spending of money. Hence, advisor firms offer a valuable service by
ensuring purchasing decisions align with regulatory requirements and industry best practices.
In the Netherlands, reputable advisors in this field include Climate Neutral Group, TreesForAll,

FairClimateFund, Stimular, and Climate Focus.

2.2 History of mandatory carbon offset policies

The 1997 Kyoto Protocol established legally binding emissions reduction targets for the first
time. Initially, for 37 industrialized countries (UNFCC, 2010). To meet these targets, policy
instruments were needed. In 2000, the European Commission presented a green paper outlining
ideas for the EU-ETS. The EU-ETS Directive was adopted in 2003, and the system was
launched in 2005. The cap on allowances was set at the national level through national
allocation plans (ClimatePolicylnfoHub, 2015). Under the Kyoto Protocol, the CDM was
established by the United Nations (UN) beside this ETS as a 'flexibility mechanism' to create a
voluntary international carbon offset program for countries to meet these reduction targets
(IPCC, 2007). The CDM allowed poorer countries to finance sustainable projects through
emissions compensation from wealthier nations. When it was first introduced in the 2000s, there
was a sense of optimism and broad acceptance among companies and countries (Gillenwater &
Seres, 2011; UNFCC, 2010). However, the system proved to have many flaws, resulting in an
accumulation of unused CDM credits and very low prices per ton of CO2. Projects that did
proceed often required additional subsidies, diminishing their effectiveness and additionality.
The low price also indirectly led to an influx of lower-quality credits. The CDM market soon
became plagued by numerous scandals involving carbon fraud and led to detrimental impacts
on local communities communities (Lohmann, 2009). Research revealed that 85% of the offset
projects within the CDM failed to effectively reduce emissions (Murphy, 2017), ultimately
leading to the collapse of the program (Kainou, 2022). Despite this criticism, something
remarkable happened in the summer of 2015: the UN opened the database of millions of CDM
projects to the broader public, allowing anyone to voluntarily offset their emissions in a
'transparent' manner (Follow The Money, 2022).

The CDM has widely been recognized as a 'miserable failure' (Staff, 2011), but it remains
officially active until at least 2023. While the mandate was initially set to expire on December
31, 2020, the executive board of the CDM decided to extend it in anticipation of the Conference
of the Parties (COP) 25. Unfortunately, COP 25 failed to deliver the anticipated outcomes, and
the subsequent postponement of COP 26 to 2021 added uncertainty to the future of the CDM
(UPM Germany, 2021). After the Paris Agreement in 2015, nations gathered at COP 26 to
establish the article 6 rules, which serve as guidelines for the carbon market. The article 6 rule
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enables countries to collaborate in achieving emissions reduction targets by transferring carbon
credits earned through domestic efforts. Governments maintain control over project selection,
credit types, and pricing mechanisms, allowing for flexibility and potential variations amongst
countries. To prevent double counting, the rules incorporate the 'corresponding adjustment'
mechanism, ensuring only one country accounts for emissions reduction towards its
contributions. Non-market approaches in finance, technology, and capacity building are
promoted alongside market-based transactions (Jennifer L, 2022b).

The three trading periods of the EU-ETS

The EU-ETS was created after the UNFCCC was signed in 1992, where countries aimed to
address global warming. The subsequent Kyoto Protocol in 1997 established two important
principles: setting emissions reduction targets for industrialized countries and introducing
flexible mechanisms for international emissions trading. The EU, consisting of fifteen member
states at the time, agreed to an 8% reduction in GHG emissions from 1990 levels during the
period 2008-2012 (ClimatePolicylnfoHub, 2015). The EU-ETS was introduced as a key policy
measure to meet the emissions reduction targets set by the Kyoto Protocol. The system initially
covered the then twenty-eight member states of the EU and expanded to include the
neighbouring countries of Iceland, Lichtenstein, and Norway after 2008. The EU-ETS operates
in trading periods or phases, with the current phase (as of June 2023) being the fourth. Each
phase represents a specific timeframe and is designed to regulate emissions within the system
(ClimatePolicyInfoHub, 2015). While four trading periods have been decided upon, additional
phases may be implemented in the future. The past three phases are described below, and the
current phase is in chapter 2.4.

2.2.1 Phase 1 (2005-2007)
The initial (pre)-trading phase, spanning from 2005 to 2007, focused on two main objectives:

laying the groundwork for the successful implementation of phase two and aiding the EU in
achieving its Kyoto targets. During this phase, EU member states were allowed to determine
their own emissions caps, and most allowances were allocated to businesses for free
(Emissieautoriteit, 2015). The scheme focused on CO> emissions from power generators,
energy-intensive industries, as well as sectors such as iron, steel, cement, and oil refining. Non-
compliance from these actors carried a penalty of €40 per tonne of CO». Phase one successfully
achieved several key objectives, including establishing a market price for carbon and
facilitating the free trade of emissions allowances across the EU. Additionally, it developed the
necessary infrastructure for monitoring, reporting, and verifying emissions from the covered
businesses (European Comission, 2022a). However, phase one faced challenges due to the
absence of reliable emissions data. Cap limits were set based on estimates, resulting in the total
amount of allowances issued surpassing actual emissions. This led to an oversupply of

allowances and subsequent price decline, reaching zero by the end of the period. Consequently,
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phase one allowances could not be carried forward for use in phase two. Despite the oversupply
issue, the EU-ETS in phase one successfully reduced approximately 200 million tonnes of CO>
emissions (ClimatePolicyInfoHub, 2015).

2.2.2 Phase 2 (2008-2012)
Phase two of the EU-ETS took place from 2008 to 2012, coinciding with the first commitment

period of the Kyoto Protocol. This phase introduced several important changes. The cap on
emissions allowances was reduced by approximately 6.5% compared to 2005 levels
(ClimatePolicylnfoHub, 2015). Additionally, three new countries, Iceland, Liechtenstein, and
Norway, joined the EU-ETS, while multiple countries included N2O emissions from nitric acid
production in their schemes (Emissieautoriteit, 2015). The proportion of freely allocated
allowances slightly decreased to around 90%, and some countries conducted auctions for
allowances. Furthermore, the penalty for non-compliance was raised to €100 per tonne of CO2,
and businesses were given the opportunity to purchase international credits totaling
approximately 1.4 billion tonnes of CO2-equivalent. The aviation sector was incorporated into
the EU-ETS, except for flights to and from non-European countries, which were excluded
starting in 2012 (European Comission, 2022a). In this phase, the cap on allowances was
determined based on actual emissions data from the pilot phase. However, due to the 2008
economic crisis, emissions reductions were greater than expected. Consequently, there was
again an excess supply of allowances and credits, resulting in a decline in carbon prices
throughout phase two to less than seven Euro per ton of CO2, hampering the impulse for
companies to reduce their emissions (ClimatePolicyInfoHub, 2015).

2.2.3 Phase 3 (2013-2020)
The EU-ETS underwent significant reforms during its third phase, which spanned from 2013

to 2020. The changes aimed to address various issues with the previous phases and improve the
effectiveness and cost-efficiency of the system. The key modifications included the
implementation of a single, EU-wide cap on emissions instead of national caps. It also included
the adoption of auctioning as the default method for allocating allowances rather than free
allocation ('grandfathering), the introduction of harmonized allocation rules for free
allowances, the expansion of sectors and gases covered by the system, and the establishment of
the New Entrants Reserve (NER 300) with 300 million allowances set aside to support
innovative renewable energy technologies and CCS (European Comission, 2022a).

! Note: Grandfathering refers to the practice of allocating allowances based on historical
emissions, where companies receive free allowances in proportion to their past emissions.
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Free allocation of allowances applied to industrial installations based on benchmarks, except
for power generation. Each product category, such as steel or cement, had its own benchmark,
determining the number of free allowances allocated to installations based on their output or
input. Initially, installations received 80% of the allowances according to the benchmark, but
this was gradually reduced to 30% by 2020. Industries at risk of carbon leakage, which refers
to the potential relocation of production activities outside of Europe due to stricter emissions
regulations, received 100% of the benchmark allocation throughout the trading period
(Emissieautoriteit, 2015). The reform was required because of several factors. First, the decline
in the price of EUAs during the second phase undermined the reliability of the EU-ETS.
Second, the system did not lead to significant transformations or advancements in renewable
energy and low-carbon technologies as expected. Third, it was not as cost-effective as initially
envisioned, and it also faced issues related to fraud and scams. To address these weaknesses,
the reforms introduced a uniform emissions cap across the EU, with the cap decreasing by
1.74% annually to achieve a 21% reduction in emissions by 2020 compared to 2005
(ClimatePolicyInfoHub, 2015). One significant challenge during the third phase was the surplus
of EUAs transferred from the second phase, which led to low EUA prices ranging from 3 to 7
Euros per ton of CO». To address this, the EU decided to postpone the auctioning of 900 million
EUAs until the end of the trading period, a measure known as ‘backloading’. Additionally, the
European Commission proposed the implementation of a ‘market stability reserve’ in the next
trading period to balance supply and demand by adjusting auction volumes. The reforms
implemented in the third phase of the EU-ETS aimed to strengthen the system, improve its
environmental impact, and address the shortcomings of previous phases by introducing a more
harmonized and effective approach to emissions trading (ClimatePolicyInfoHub, 2015). As is
visible in figure 5, the price per EUA was rising rapidly in this period as well, and therefore

increasing the incentive for companies to reduce their energy use and CO; emissions.
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Figure 5: Price per EUA in Euro 2005-2023 (source: Sandbag Climate Campaign, 2023)
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Summary ETS 2005-2020

In summary, the main goal of the EU-ETS is to reduce GHG emissions to at least 55% below
1990 levels by 2030, and to achieve net-zero GHG emissions by 2050. The sectors falling under
the EU-ETS during its first compliance phase were power stations and other combustion
installations with >20MW thermal rated input, industries including oil refineries, coke ovens,
and iron/steel plants, and operations that produce cement, glass, lime, bricks, ceramics, pulp,
paper, and cardboard. In the second compliance phase aviation was added under the compliance
market, but only on flights outside of the EU. Lastly, under the third compliance phase CCS
installations, the production of petrochemicals, ammonia, nonferrous and ferrous metals,

gypsum, aluminium, as well as nitric, adipic, and glyoxylic acid were added (Solomon, 2022).

Overall, the EU-ETS has proven effective in reducing emissions by approximately 15-20% over
a 15-year timespan (2005-2020). This demonstrates its ability to incentivize emissions
reductions and promote environmental sustainability. Furthermore, studies show that firms
operating within the EU-ETS have not experienced significant adverse effects. Concerns about
negative impacts on competitiveness have not materialized to a substantial degree, indicating
that companies have been able to adapt and comply with emissions targets without major
consequences. Carbon leakage, the transfer of emissions to regions with less stringent
regulations, has not emerged as a major issue directly caused by the EU-ETS. This highlights
the system's effectiveness in mitigating the risk of industries relocating solely due to emissions
control measures. The financial burden of the EU-ETS is passed on to consumers through
higher output prices. While this affects the affordability of certain goods and services, it also
incentivizes consumers to favour low-carbon alternatives and encourages the development and
adoption of cleaner technologies (Ahlvik, 2022; Dechezleprétre et al., 2018).

2.3 History of voluntary carbon offset policies

The term ‘offset’ has been used since the 1970s in the context of the ‘clean air act’, but it gained
popularity in the early 2000s with the rise of concerns about human-induced climate change
and GHG emissions. Carbon offsets became a way to counterbalance or compensate for these
emissions. In 1989, Applied Energy Services, an American electric power company, pioneered
the concept of carbon offsets by financing an agroforest in Guatemala to offset the emissions
of their new coal-fired power plant in Connecticut. This project predates the Kyoto Protocol by
eight years and the EU-ETS by sixteen years, making it the first carbon offset program.

The Kyoto Protocol, played a pivotal role in shaping the current landscape of the voluntary
offset market. As an international treaty linked with the UNFCCC, its primary objective was to
address climate change by imposing limitations and reductions on GHG emissions from
industrialized countries and economies. However, it also laid the groundwork for the emergence

of carbon offsets and the subsequent development of compliance carbon markets.
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It is worth noting that the Kyoto Protocol's compliance carbon market, which encompassed
carbon offsets, initially targeted environmentally conscious individuals. However, over time,
the focus shifted towards businesses and corporations. Presently, approximately 70-75% of
carbon offsets are directed towards these entities (Smoot, 2020; Tauscher, 2020). This shift in
emphasis reflects the evolving nature of the voluntary offset market and its growing importance
in the corporate sustainability landscape. The development of carbon offsetting can be divided
into three distinct phases over the last thirty years: Early market formation and innovation,
during this phase, new concepts and ideas related to carbon offsetting were developed. Initial
rules, concrete standards, and tools were established to guide the implementation of carbon
offset projects. The second phase consisted of consolidation and strengthening. In this phase,
best management practices were developed to ensure the effectiveness and integrity of carbon
offset projects. The private sector began to engage more actively in carbon offsetting, leading
to the ratification of new projects and methodologies. This phase also witnessed increased
collaboration and cooperation among stakeholders. The third phase is characterized by the
growth of the COM. There is a greater awareness of carbon offsetting among businesses, and it
has become a mainstream approach to addressing GHG emissions. The voluntary market
standards developed during earlier phases have gained validation and recognition from the
compliance systems (Smoot, 2020b). Currently, in the EU, we find ourselves in a transitional
phase between the second and third stages of carbon offset development. While best
management practices have been established, voluntary offset credits have yet to receive
official recognition within the compliance system. However, as illustrated in figure 6, there is
a notable upward trajectory in the issuance of voluntary carbon offsets since 2005, measured in
metric tons of COzeq, indicating a promising growth trend as described in the third phase.
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2.4 Expected future of mandatory and voluntary carbon offset policies

2.4.1 phase 4: (2021-2028) Mandatory offset market
The current phase began on January 1, 2021, and will last until December 31, 2028. During this

period, the European Commission aims to conduct a comprehensive review of the EU-ETS. In
January 2014, the commission proposed a legislative measure called the ‘market stability
reserve’ as part of its policy framework for climate and energy beyond 2030. Additionally, the
commission indicated the possibility of further tightening the EU-ETS cap
(ClimatePolicyInfoHub, 2015). There are two packages underway with regulations regarding
carbon trading. These are the fit-for-55 package and the REpowerEU regulations. It is important
to differentiate between the Paris Agreement and the Fit-for-55 package. While the Paris
Agreement establishes global targets for reducing GHG emissions, the Fit-for-55 package
consists of proposals to revise and update EU legislation. It provides suggestions to EU member
states on how to achieve the targets set by the Paris Agreement, rather than dictating specific
implementation methods for each member state. On the other hand, the REPowerEU initiative
is designed to address the consequences of the ongoing conflict in Ukraine. The objective of
this plan is to ensure that the EU achieves independence from Russian fossil fuels well before
2030. By reducing dependence on such energy sources, the EU aims to enhance its energy
security and reduce geopolitical vulnerabilities (European Comission, 2022b).

The Fit-for-55 package includes proposals to reduce GHG emissions by 55% before 2030
compared to 1990. These proposals have as their objective to create a path to achieving the
Green Deal objectives The Green Deal is “a package of policy initiatives, which aims to set the
EU on the path to a green transition, with the ultimate goal of reaching climate neutrality by
20507 (European Council, 2022 p. 1). On 19 December 2022, it was revealed that the ETS will
be expanded to include fuels for road transport, buildings, and shipping (Klimaatweb, 2022).
This expansion of sectors covered by emissions trading systems will not only impact those
directly involved but also have significant implications for companies operating outside the
EU-ETS. This is because of the still existing widespread reliance on fossil fuels for various
purposes such as buildings, shipping, and transportation.

The Dutch Emission Authority predicts that the European Fit-for-55 package will expand the
coverage of emissions trading to even more sectors to be able to achieve these goals (NEa,
personal communication, 2023). One of the most comprehensive changes that are proposed in
the package is the change of the EU-ETS to include a carbon border adjustment mechanism
(CBAM). This mechanism is designed to ‘function in parallel with the EU’s ETS’. And while
the ETS and investments in renewable energy are facilitating carbon emissions reductions in
many sectors. There is a lack of focus on the voluntary carbon trading system. Therefore, as
well as reducing emissions with the ETS, member states should also feel a responsibility to
facilitate removing and reducing the emissions of GHGs with the voluntary COM. This will be
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necessary to not only meet the 2030 commitments but also the 2050 commitment of complete
carbon neutrality. The easiest way of achieving this in the current system is by planting trees
and forests, as trees absorb CO>. However, for the reasons discussed in the next chapter this
cannot be the final solution and other measures such as restoring coastal ecosystems should also
be implemented (Cran-McGreehin, 2021). What impacts REPowerEU will have on the
voluntary COM is still unclear because of how new the proposal is. But one core goal of it is to
facilitate a demand reduction, as said by the vice-president of the European Commission,
Timmermans (2022), “the cheapest energy is the energy you do not use”. The proposals is
focused on the idea that “avoided demand and energy efficiency measures are not only the most
cost-effective measures but also the most sustainable, secure and the most immediately
actionable response available ” (Conti & Kneebone, 2022 p. 1). This is in line with the most
efficient way of offsetting which is explained further in this thesis.

Over the next 12 years (2023-2035), the EU-ETS is expected to undergo significant changes.
These include a tighter cap on GHG emissions, the inclusion of new sectors like transportation
and heating which is recently announced to go into effect gradually between 2024 and 2027
(European union council, 2023), the implementation of supplementary policies such as a
potential European coal ban and an increased focus on renewable energy, linking the EU-ETS
with other emissions trading schemes, and restrictions on fossil fuel production in countries like
Norway, Germany, and Poland. These developments reflect ongoing efforts to strengthen the
EU-ETS and advance emissions reduction goals across sectors (Ahlvik, 2022).

2.4.2 Voluntary offset market
As described earlier, there is still very little regulation surrounding the voluntary offset market.

An important question is whether it is desirable to increase the regulations; the voluntary market
can also serve as a growth accelerator for new practices and to gain knowledge, partly due to
not being impeding by substantial legislation. Nevertheless, some expectations and changes that
are likely to occur within this market are identified and are described below. One of these
changes is the utilization of older CDM credits for voluntary offsets; however, many of these
credits are of questionable quality. Criticists of these carbon offset projects have gained
attention, leading to a decision at COP26 to prohibit the use of CDM credits from projects prior
to 2013. This decision marks a significant shift in the offset market and removes a lot of cheap
and questionable credits, which raises the integrity of the voluntary offset market (Follow The
Money, 2023).

Another point is about the CO2 Performance Ladder, which serves as a tool to encourage large
companies, participating in tenders, to adopt carbon-conscious practices in their operations and
project execution in the Netherlands. This includes focusing on energy efficiency, optimal use
of materials, and the integration of renewable energy. Such measures contribute to both the
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climate challenge and cost reduction. In 2023 a study was published on the feasibility of using
the CO> Performance Ladder for use in other European contexts (International Institute for
Sustainable Development, 2023). The conclusion in the report is that there is a clear opportunity
to use the CO» Performance Ladder across Europe, “as it responds directly to the demand from
public authorities for easy-to-use, practical tools to reduce carbon emissions” (International
Institute for Sustainable Development, 2023 p. 1). This could mean that the CO> Performance
Ladder could be implemented across Europe and for Dutch companies it would therefore mean
that getting high placement on the ladder is not only useful for Dutch tenders but for European
tenders as well. In line with these efforts, the Dutch government plans to extend the payback
period for energy-saving initiatives from five years to seven years by 2027. This law mandates
companies to perform energy-saving investments when they can earn it back in five years or
less (RVO, 2022). Prolonging this payback period and the rising energy prices because of the
war in Ukraine means that more and more energy-saving investments will fall under this
‘Energy Savings Obligation’. While implementing these measures, the government aims to
consider the feasibility for businesses and institutions, while also providing support to SMEs in
implementing energy-saving measures. Together with this extension, these developments
highlight a changing landscape for the voluntary offset market, with a shift towards more
stringent regulations and greater emphasis on sustainable practices, energy efficiency, and
compliance (NRK, 2023). It will be interesting to see if the funds from the REPowerEU plan
and renewed attention on the reduction of CO> emissions because of the war in Ukraine will

also benefit the voluntary carbon market.

3. Problem statement

3.1 The carbon offset problem

In this chapter the inherent problems associated with carbon offsetting are elaborated upon,
exploring why caution and knowledge about the market from the buying parties is necessary.
The current policy framework governing VCM falls short in terms of effective regulation,
creating a situation where offsetting companies can establish their own norms and standards.
However, this situation also renders them susceptible to a ‘race to the bottom’ situation where
companies that purchase carbon credits strive for the lowest prices. In this race, if another
company can offer a CO> credit at a lower cost, customers are likely to choose that company,
even if there is no guarantee that the entire ton of CO2 is genuinely saved. It is therefore, crucial
to acknowledge that these standards, which generate revenue by selling as many credits as
possible, face market incentives that undermine the establishment of a well-functioning system
(DW Planet, 2022). This problem is exacerbated by the absence of accountability, leading to
potential accusations of greenwashing and a lack of awareness among buyers. The uncertain
future of voluntary market mechanisms remains a topic of intense debate, with many placing
their hopes on private actors such as the Gold Standard and Verra to assume an active role in
the carbon trading market (Verra, 2021).
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3.1.1 Recent publications on REDD+ projects
For a time, it was thought that the voluntary offset market was on the mend and had left behind

the problems that plagued the CDM before. However, recent publications by The Guardian and
Die Zeit have shown that this is not the case (Fischer & Knuth, 2023; The Guardian, 2023).
Several studies have shown that projects under the REDD+ program run by Verra, the world's
top certifier, significantly overstated the impacts of avoided deforestation and climate change
mitigation (West et al., 2020).

Credits from REDD+ projects are popular with companies like Shell, Gucci, and Netflix, who
aim to offset their emissions and carbon footprints by purchasing carbon credits for ‘avoided
deforestation’. Under the REDD+ program, land that would have otherwise been deforested or
degraded is preserved, resulting in reduced emissions that can be traded as carbon credits.
However, these projects have faced criticism and concerns regarding their methodology and
effectiveness. Some environmentalists argue that certain REDD+ projects, such as the ‘Wildlife
Works’ project, exaggerate the threat of deforestation and inflate climate benefits. Additionally,
there are concerns that the benefits of these projects primarily benefit landowners rather than
the wider community, potentially fuelling inequality. A recent investigation found that over
90% of rainforest offset credits, commonly used by corporations, were likely to be ‘phantom
credits’ that did not represent genuine carbon reductions. This raises questions about the
efficacy of the voluntary offsets market and its impact on global heating (Farand, 2023; The
Guardian, 2023).

Despite the concerns raised, Verra has defended its position and emphasized the independent
verifications of the credits, arguing that opposition to forest offsets is based on ideology. One
study examining 12 voluntary REDD+ projects in the Brazilian Amazon backed the claims by
Verra and found that the reductions “did not appear to be substantially undermined by leakage
activities in forested areas within 10 km of project boundaries” (Coutifio et al., 2022 p. 1).
However, the global voluntary offset market faced increased scrutiny as result of the
publications by The Guardian and Die Zeit, and the fact that several investigations have raised
doubts about the credibility of rainforest credits proves that the market is not stable yet.

3.2 Reasons behind the problem

Carbon offsets are intended to enable investment in cost-effective mitigation options that
organizations couldn't otherwise access. However, relying too heavily on offsets to meet GHG
emission reduction goals can lead to continued high-emission activities rather than investments
in technologies and practices that lead to low-carbon business processes that significantly
reduce their own carbon footprints. This could result in a technological or economical ‘lock in’

of existing high-emission activities that are counterproductive to the primary goal of emissions
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reduction (Carbon Offset Guide, 2019b). The primary motivation driving companies to
purchase carbon credits on the voluntary COM is the desire to brand themselves as ‘net-zero’
entities (Gros, 2022). The Intergovernmental Panel on Climate Change (IPCC) says that net-
zero emissions are reached when “anthropogenic emissions of GHG to the atmosphere are
balanced by anthropogenic removals over a specified period.” (IPCC, 2018 p. 27).
Consequently, for a company to claim net-zero status, it is only permissible to utilize carbon
credits that prevent CO; emissions or offset emissions outside the biosphere, which consists of
“the part of the earth's environment where life exists” (Cambridge Dictionary, 2023 p. 1).
However, the core of the carbon offset problem stems from the early stage in which voluntary
carbon offsetting is in, resulting in the current COM resembling the “untamed frontier of the
wild west, lacking substantial oversight and regulations” (L. Ahlvik, personal communication,
2022). This environment sets the stage for a competitive race to the bottom, where carbon

offset suppliers are driven to minimize the cost of carbon credits to sustain their market position.

A recent study evaluating 100 projects in the VCM found that 90 of them failed to meet the
standard criteria for offsetting, particularly in demonstrating additional carbon savings and
establishing accurate baselines (Vartia et al., 2021). The same study asserts that “the voluntary
carbon market has much work to do and in its current state cannot effectively become a tool to
fight climate change” (Vartia et al., 2021 p. 4). For carbon offsetting initiatives to be effective,
it is crucial that the emissions avoided are permanent and not reintroduced in the future
(Pownall, 2022). Fossil fuel based carbon emissions leave a nearly permanent impact,
originating from ancient underground reservoirs where they have been sequestered for millions
of years (Amazon Watch, 2021). Once released through combustion, the resulting carbon
pollution lingers in the atmosphere for an extensive period of time, estimating to last between
three hundred and several thousands of years before eventually dispersing into the ocean (Buis,
2019; Licker et al., 2019). The resulting greenhouse gas effect contributes to altering the global
environment through things like ocean acidification, with the absorbed carbon being absorbed
by phytoplankton and eventually settling at the ocean floor, effectively locking the carbon in
(ClientEarth, 2020; Licker et al., 2019).

Consequently, carbon offset projects should aim to secure carbon for at least 300 years to be
able to call newly emitted CO> truly offset and to claim carbon neutrality with the use of carbon
credits. A forest can’t achieve this on its own without being managed, trees naturally decay
after their life cycle and should be replaced to keep the same CO»eq. storage they had contained
(Norman, 2020). However, it is common for trees to be harvested and the land to be cleared for
replanting every 10 or 20 years, resulting in the release of carbon into the atmosphere during
the decomposition of plantation waste and wood products (e.g., paper and wood-chip boards)
(Lewis et al., 2019). This can be prevented by managing the forest for 300 years, or by using
the wood in buildings in which the CO is stored, but both these methods are hard to guarantee
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and have a lot of carbon leakage over the years which makes the CO: calculations very
complex and inaccurate. Planning for the distant future is inherently challenging, and
incorporating the uncertainties of climate change further complicates the task, as it is increasing
drought and leading to higher temperatures, which results in making it much more difficult to
predict the conditions that forests experience in the future (Alia Al Ghussain, 2020). Extreme
heat or droughts, for example, can lead to more forest fires and tree mortality which can then
lead to a significant portion of sold carbon credits being non-permanent (Freedman et al., 2009).

Another crucial requirement for effective carbon offset projects is the verifiable reality of the
CO: prevention or capture from the atmosphere. Unfortunately, certain projects, such as clean
cookstoves in Africa, have encountered issues where laboratory results indicate significant CO»
savings, but their real-life performance often falls short of expectations (Brakema et al., 2020).
This situation bears resemblance to the ‘diesel scandal’, where vehicles were designed to
perform exceptionally well in controlled lab conditions, but it subsequently turned out that
results had been manipulated. Similarly, stove designers focus on optimizing their products to
excel in standardized tests (Abdelnour & Pemberton-Pigott, 2018). In many cases, however,
these stoves are also used in addition to traditional open fires, resulting in higher CO2 emissions
instead of the anticipated reduction coming from replacing open fires (Brakema et al., 2020;
Wendover Productions, 2022).

Furthermore, some forests in the USA have been sold for carbon offset projects with the
intention of preserving them and preventing CO> emissions. However, a problem arises when
the assumption is made that these forests were at risk, while they were in fact already protected
(formally or informally) by the sellers who had no intention to change the situation.
Consequently, the carbon credits sold for these projects end up enabling other CO»-intensive
industries to avoid investing in genuine decarbonization efforts, effectively making these
projects part of the problem rather than the solution. Breaking this cycle poses a significant
challenge for brokers and advisors committed to engaging honestly in effective carbon
offsetting, as customers often seek the cheapest carbon credits available.

Another approach than offset emissions in companies is to achieve CO; savings by
incentivizing individuals and communities to refrain from emitting CO2. One method is to offer
rewards or discounts on small items or consumables (such as milkshakes, fries, or shop
discounts) to individuals who choose to engage in low or emission free behaviour (such as using
a bike or an electric car or collective transport). CEIIA (2022) is one company aiming to
establish this concept by developing an app that tracks 'saved' CO; emissions, which can be
redeemed as 'eco-tokens' at SMEs. However, there are risks associated with this approach,
particularly in setting an appropriate baseline for determining CO> savings. For example, when
should something be considered as CO> saved? If the company adopts the average CO>
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emissions of citizens in a particular country or city as the baseline, there is a possibility that app
attracts users who are already above average in terms of their environmental awareness, and
thus they could already rely on public transportation or cycling, rather than cars. Consequently,
they may not genuinely save additional CO; emissions but instead, sell fictitious 'saved' CO»
to companies. This scenario is probable because customers who already opt for low-carbon
transport options will be more motivated to benefit from their 'good behaviour' than individuals
who need to change their behaviour to receive compensation (Rousse, 2008). The issue lies in
the perception of citizens, SMEs, and the app developers themselves. Citizens believe they are
making a positive contribution by avoiding polluting options, SMEs believe they are making a
positive impact by acquiring 'saved CO>' at a low cost, assuming they are helping the climate,
and the app developer believes they are facilitating a positive initiative. However, if the CO»
savings are not genuinely additional, the climate is not truly benefiting. Companies participating
in such CO; offsetting schemes allocate funds that could have been utilized to genuinely reduce
CO; emissions within their own operations, instead offering discounts to individuals who have
not actually saved more CO- than they would have otherwise.

Another problem in the market is that the temporary and reversible nature of carbon storage in
natural systems, such as trees and plants, raises concerns about the long-term efficacy of carbon
offsets. Additionally, many offset schemes primarily focus on preventing hypothetical future
emissions rather than actively removing CO; from the atmosphere, limiting their overall impact.
Furthermore, the offset market operates on a voluntary and unregulated basis, lacking
consistency and credibility. Companies are not obligated to disclose their offset purchases,
making it difficult to evaluate the true impact and accountability of these initiatives. The
fragmented and distrusted nature of the offset market further diminishes its effectiveness in
addressing carbon emissions. The availability of cheap offsets presents another challenge as it
can discourage companies from pursuing substantial decarbonization efforts. Instead, they may
perceive offsets as a quick and inexpensive alternative, hindering meaningful progress in
reducing emissions. Critics argue that carbon offsets enable wealthier countries to ease their
guilt over carbon emissions without making significant changes to their lifestyles or business
models, potentially perpetuating unsustainable practices. Overall, the combination of these
issues raises concerns about the overall integrity and effectiveness of the COM, highlighting
the need for improved regulation and transparency in addressing climate change mitigation
(Smoot, 2023).

In summary, carbon offsets have the potential to contribute to climate change mitigation goals
in various ways. However, there are challenges that should be overcome to ensure the
effectiveness of the COM, primarily due to the difficulty in distinguishing between ‘additional’
tons that can be considered offsets and ‘non-additional’ tons that should be excluded from offset
market. These additional reductions are seen as legitimate offsets because they represent a real
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and measurable decrease in carbon emissions. On the other hand, ‘non-additional’ tons refer to
emissions reductions or removals that would have happened regardless of the offset project.
Including non-additional tons in the offset market undermines the environmental integrity of
such a market, which is bad for the industry. The current processes used to qualify carbon
offsets are not effectively distinguishing between additional and non-additional tons.
Consequently, the environmental integrity of the offset market may be lower than it could be.
The challenge lies in accurately determining the baseline scenario and predicting future
emissions without the offset project, which involves complex assessments and subjective
judgments (Trexler, 2019).

In summary the following problems are seen in the current voluntary offset market:
e Due to past issues with offset reliability, the market is fragmented and lacks trust from

the public (Smoot, 2023);
e The availability of cheap offsets can create a perception that purchasing offsets is a
cost-effective substitute for implementing substantial emissions reduction measures

(Smoot, 2023);

e (CO; emissions generated from sources outside the biosphere are currently mostly offset
within the biosphere (e.g., planting trees) (Monbiot, 2022);

¢ Double counting (e.g., the same carbon credits sold simultaneously in multiple countries)
(Lopez-Vallejo, 2022);

¢ Permanency of carbon offset project (forest fires, trees dying off, stoves breaking)
(Freedman et al., 2009; Lewis et al., 2019);

e Non-additionality / projects financed with offset funds that would also happen without
these funds (“at least 52% of approved carbon offsets are with projects that would very
likely have been built anyways (Calel et al., 2021; Lopez-Vallejo, 2022);

¢ Counting/selling of CO> for full-grown trees while the trees are young (Pownall, 2022);

e Lab results do not always mimic real-life situations (e.g., giving away efficient stoves)
(Wilson et al., 2016);

e A race to the bottom is taking place (incentive to set a wrong baseline);

e Blocking or evicting indigenous people from their land (because it gets a protected
status) (Lyons, 2019).
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In conclusion, while there are significant challenges and criticisms surrounding carbon
offsetting, it is important to acknowledge its potential benefits and recognize that most parties
in the chain are trying to do ‘the right thing’. The biggest advantage of carbon offsetting is the
ability to transfer capital from hard-to-tackle CO, emissions to more readily achievable and
cost-effective solutions. This allows for the support and implementation of low-hanging fruit
options that can contribute to emissions reductions. To achieve the targets set in the Paris
Agreement, most predictions say we need the negative emissions from voluntary carbon offsets
(Johansson et al., 2020). It is therefore crucial for buyers of carbon credits to be aware of the
challenges and for them to know how to navigate the market effectively in order to be aware of
an be able to bypass the flaws that currently exist in the market and to ensure that carbon
offsetting moves in the right direction.

3.3 Problem statement for SMEs

The carbon offset problem poses significant challenges for SMEs that are striving to be
sustainable and reduce their carbon emissions. While the COM has the potential to support
SMEs in offsetting hard-to-reduce emissions, the current state of these market is characterized
by poor regulation and complexity. As a result, multinational enterprises (MNEs) have been
more successful in utilizing the COMs, benefiting from their superior access to resources and
subsequent ability to navigate the intricacies of these market.

SMEs, on the other hand, often lack the necessary resources and expertise to make informed
decisions regarding COMs that align with their decarbonization goals. Because SMEs form the
majority of businesses in the EU, they are responsible for a significant portion of GHG
emissions (European Comission, 2022b). However, their limited access to information and
guidance regarding COMs hinders their effective utilization, leading to suboptimal emissions
reductions and incurring considerable costs in terms of time, finances, and potential legal issues.
Moreover, SMEs face additional challenges compared to larger corporations when it comes to
addressing controversies or regaining public trust. Big companies may have the capacity to
recover from reputational setbacks, as also seen in the scandal around greenwashing where the
big Swedish-Danish dairy cooperation Arla used carbon offsets to make sustainability claims
(BNR Webredactie, 2022). But for SMEs, their close ties and deep embeddedness in local
communities make goodwill and reputation management crucial. Losing public support can
have severe consequences for SMEs, jeopardizing their license to operate and impeding their
recovery from controversies (Graafland & Smid, 2017).

In summary, the carbon offset problem presents a significant challenge for SMEs aiming to
reduce their emissions and embrace sustainability. The lack of resources and expertise within
SMESs, combined with the complexity and inadequate regulation of COMs, hinders their
effective utilization. Addressing this challenge requires providing SMEs with the necessary
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knowledge about different COMs, the associated barriers and problems, and effective strategies
for engaging with and leveraging COMs to achieve meaningful GHG emissions reductions.

The problems are therefore defined as:
e SMEs often have no climate or offsetting expert;

e SMEs are very diverse and therefore it is hard to generate a ‘one-size fits all’ solution;
e SMEs represent different types of entrepreneurships with different priorities;

e There is not a lot of focus from experts on SMEs because the main idea is that practices
can be transferred from MNEs to smaller companies (top-down approach), which is not
always the case;

e SMESs are more vulnerable to losing their “social licence to operate”.

The problem is therefore twofold and can be explained as: The COM is characterized by a lack
of regulation, complexity, and controversy. Despite SMEs contributing significantly to global
GHG emissions, they often lack the necessary resources to make well-informed decisions in
this challenging market. This thesis aims to support SMEs in understanding and circumventing
these problems, empowering them to make informed decisions that contribute to genuine
emissions reductions when buying CO; credits.

3.3 Research Questions
This thesis focuses on answering three pivotal research questions derived from the previous

literature review and subsequent problem statement. This is in order to capture the broadest and
most important information: the What, the Why, and the How. The aim is therefore to uncover
the vital information required to address the problems outlined previously and to gain insights
into the broader aspects of carbon offsets. By employing this approach, the thesis aims to
explore the most significant factors and perspectives associated with voluntary carbon
offsetting, concerning:

Q1: ‘What are the primary motivations, as well as barriers, for SMEs to participate in
carbon offsetting, taking into consideration the complexities involved and the regulatory
requirements for emissions reduction?’ This is perhaps the most important question because
it captures the core reason for conducting this research in the first place. With this ‘what’
question, a descriptive answer can be generated that is focussed towards revealing the core
characteristics of the carbon offsetting process.

Q2: ‘Why are certain projects more prone to the carbon offset problem than others?’ The

purpose of this question is to explore the factors that contribute to certain types of projects being
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more susceptible to carbon offset problems than others. By investigating and identifying these
factors, insights can be provided into the complexities and challenges associated with carbon

offsetting in different contexts.

Q3: ‘How can small and medium-sized enterprises effectively engage in a fair carbon
offset market, thereby making a meaningful contribution to the global effort of limiting
global warming?’. This question aims to explore ways to enact change and provide SMEs with
a comprehensive, step-by-step guide on engaging in the VCM (chapter 7.7).

Some important and specific sub-research questions that will also be answered in this
thesis are:

Is there a regulatory body overseeing the accurate calculation of carbon credits?
What are the distinctions between CO» offsetting and CO> permits?

How do mandatory offset markets differ from the voluntary market?

To what extent does trading in certificates contribute to achieving climate goals?
Which types, sizes, and sectors of companies are subject to the Emissions Trading
System?

N W

4

What is the potential for SMEs to generate earnings through CO> emissions reduction?
Who are the key stakeholders involved in carbon offsetting within the Netherlands?

8. What anticipated regulatory and policy changes are being considered for carbon offsetting
and trading within the European Union?

.

4. Theoretical framework

4.1 Multi-Criteria Decision Analysis (MCDA)

MCDA is a framework that provides a systematic and comprehensive evaluation of various
options or alternatives. It acts as a decision-support tool to help address complex issues
involving conflicting objectives (Fazeli et al., 2017). MCDA is widely used in a number of
fields, however, primarily in fiscal policy evaluation, strategic decision-making, energy policy
and planning, and renewable energy analysis (Blanco et al., 2017).

In renewable energy analysis, MCDA allows for the assessment of decision-makers to consider
criteria such as environmental impact, resource availability, cost-effectiveness, technological
feasibility, grid integration, social acceptance, and policy compatibility. The framework enables
a comprehensive evaluation that considers the diverse aspects and trade-offs associated with
different renewable energy alternatives. Additionally, the combination of MCDA with other
techniques such as ‘scenario planning’ enhances its effectiveness in providing decision support
for strategic decisions (Fazeli et al., 2017). MCDA methods can be classified into three
groups: scoring, concordance, and compromising.
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Scoring methods involve assigning scores or numerical values to different alternatives based
on predefined criteria. These focus on evaluating the performance of alternatives against each
criterion independently and then aggregating the scores to determine the overall ranking.
Concordance methods, on the other hand, aim to assess the degree of agreement or consistency
among alternatives based on the relative importance of criteria. These methods consider the
interrelationships and trade-offs between criteria, capturing the overall preference or
concordance of alternatives with respect to the decision-maker preferences (Tsoukias et al.,
2002). Compromising methods, as mentioned earlier, are particularly suitable for policy
selection when both benefit and cost aspects are involved simultaneously. These methods seek
to find a balanced solution that compromises between conflicting criteria, taking into account
both the benefits and costs associated with each alternative (Fazeli et al., 2017). After selecting
the group (scoring, concordance or compromising), the process of MCDA typically
involves three main phases: identification and structuring of the problem, building, and
using a preference model and developing action plans. However, in some cases, MCDA can
be conducted without formal quantitative preference modelling, especially when the preferred
management plan becomes evident through careful problem structuring (Belton & Stewart,
2002; Burton et al., 2010; Marttunen et al., 2015).

4.2 Previous uses of MCDA

MCDA has been used as a framework in various energy and policy-related research in the last
decades, a few examples are listed below. For example, in the field of energy policy and
planning, MCDA has found extensive application to aid decision-makers in assessing future
policy choices and their impact on various dimensions of energy sustainability. Different
MCDA methods such as Preference Ranking Organization Method For Enrichment Of
Evaluations (PROMETHEE), ELimination Et Choice Translating Reality (ELECTRE),
Multiple Attribute Utility Theory (MAUT), and fuzzy methods have been employed in
analysing energy planning scenarios (Blanco et al., 2017; Morfoulaki & Papathanasiou, 2021;
Ren & Sovacool, 2015). The Analytic Hierarchy Process (AHP) is a most commonly used
MCDA method due to its ability to handle complex problems, incorporate qualitative and
quantitative attributes, and convert them into a hierarchical structure. The utilization of
hydropower surplus in Paraguay, for example, has been analysed using MCDA/AHP (Blanco
et al., 2017). The study involved workshops with local stakeholders to identify the relevant
criteria and prioritize energy policy options based on the goal of enhancing society's overall
welfare. MCDA/AHP proved to be a valuable tool in considering multiple criteria and
uncertainty in the decision-making process. Similarly, in the context of China's energy security,
MCDA methods such as PROMETHEE, ELECTRE, Multicriteria Optimization and
Compromise Solution (VIKOR), which ranks alternatives and identifies a compromise solution
that is closest to the ideal outcome, AHP, and Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS) have been utilized to prioritize low-carbon energy sources (Tewatia,
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2021). The aim is to evaluate and rank these sources based on their potential to enhance national
energy security. In the context of transitioning to alternative fuel vehicles, MCDA has been
applied to evaluate and select alternative fuel/technology options for the light-duty vehicle fleet
in Portugal. This evaluation framework considered metrics such as user acceptance, emissions,
technology development risks, transition costs, and fuel supply availability (Blanco et al., 2017;
Ren & Sovacool, 2015).

4.3 The use of MCDA in this thesis

The theoretical framework chosen for this thesis is the MCDA, specifically using the scoring
method as described above. The reason for its selection is because it provides a rational and
justifiable approach to decision-making in complex situations characterized by multiple
conflicting criteria, and thus is well-suited to the task of engaging with carbon offsetting. By
using MCDA, it is possible for decision-makers to systematically analyse and compare the
various options based on these criteria (Fazeli et al., 2017). As described earlier the core
elements of the MCDA framework involve the three main phases of identification and
structuring of the problem, building, and using a preference model and developing action plans.
In this thesis these three phases are altered to; defining the problem, identifying carbon
removal and reduction methods, selecting relevant criteria for these methods, and
assigning weights to these criteria which can be used by SMEs to develop the action plan
relevant to their situation.

The reason for selecting the MCDA framework is its suitability in considering the interests of
various criteria in decision-making processes. This framework allows for the incorporation of
multiple perspectives and criteria, enabling decision-makers in SMEs to find the best solution
that aligns with their specific situation. One of the significant advantages of the MCDA
framework is its ability to evaluate criteria beyond monetary value. However, there are naturally
some drawbacks to the framework. The method can become complex, expensive, and
potentially difficult for outsiders to understand. Additionally, altering the weight assigned to
criteria can significantly impact the outcome, making it crucial to document the choices made
and the rationales for them during the analysis process. Whilst it has been used in many different
contexts, it is perhaps due to its complexity, that the framework does not find itself utilised as
regularly in social science research. As such, an added benefit of using MCDA in this thesis is

to also show its value in qualitative research.

Assigning weights to criteria is a critical step in any MCDA. Various weighting methods, such
as goal programming, AHP, weighted score method, VIKOR, and TOPSIS, have been proposed
and applied in MCDAs. These methods can be classified as direct (e.g., scaling, ranking-weight,
point allocation) or indirect (derived from theories and mathematical models). The choice of
method depends on the problem and decision-makers preferences. Careful selection and
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justification of the weighting method are essential to accurately represent the criteria’s
importance (Odu, 2019). In this research, the 'direct' method will be utilized for assigning
weights. This method offers three options: self-selection, public input, and expert
consultation. Self-selecting would be the easiest to accomplish but has the drawback that the
outcome is biased. Asking the public is often a good approach but gives skewed outcomes
because of the complex nature of this topic. In this project, the weights for the criteria will
therefore be determined through the input of experts in the field and to ensure that the criteria
themselves reflect the perspectives and expertise of experts, the Informants were actively
involved in the creation of these criteria as well. Before commencing the interviews, the criteria
have been predefined, and the interviewed experts were asked to assign weights to each
criterion after the interviews. This approach ensured that the decision-making process
benefitted from the expertise of individuals with relevant knowledge and experience. However,
it is important to note that while the criteria are weighted by experts, the scoring for CO;
reduction and removal projects have been self-selected and will be adjustable by the SMEs
themselves after conclusion of the thesis. Including the scoring for each project type by experts
would require a separate and extensive research project, and thus falls beyond the scope of this
thesis.

In summary, the employment of the MCDA framework in this thesis aims to provide a robust
and transparent method for decision-making that considers multiple criteria and stakeholder
perspectives. The use of expert input in assigning weights to criteria adds credibility and rigour
to the analysis.

5. Method:

5.1 Research Design

For this research project, a qualitative data method has been chosen. This approach allows for
delving into the complexity of the subject matter and in order to help gain a deeper
understanding of the experiences, perspectives, and behaviours of SMEs involved in the carbon
trade. By combining qualitative data collection methods with a comprehensive literature
review, relevant insights necessary for formulating precise research questions and addressing
the objectives of this thesis have been obtained effectively and knowledge is made available to
SMEs and researchers, the target audience of this thesis.

The use of the literature review, done previously, serves multiple purposes within the research
design. Firstly, it aids in identifying existing knowledge and theories related to carbon offsetting
and the problems associated with this. This process helped refine the research questions and
ensures building upon a solid foundation of prior work. Secondly, the evaluation of the literature
offers the foundation for the semi-structured interview that allows for productive interviews
with participants. The inclusion of expert opinions garnered from the literature adds depth and
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credibility to the research findings. To obtain primary data for analysis, semi-structured
interviews have been conducted. These interviews served as a valuable source of rich, first-
hand information from individuals with direct experience and expertise in the field of voluntary
carbon offsetting. By utilizing interviews with expert informants, the nuances and contextual
factors that may not be readily apparent through other data collection approaches. The insights
gained from these interviews have been complemented by the findings from the literature

review, creating a comprehensive and well-rounded analysis.

This thesis is primarily a descriptive study, that aims to present an accurate depiction of the
subject matter as observed and perceived by experts in the field. The focus lies on objectively
documenting and analysing the existing ‘state of affairs’ within the voluntary carbon market,
providing valuable insights and understandings. In considering alternative methodological
procedures, quantitative research methods such as surveys or experiments were evaluated.
However, these methods were deemed less suitable for the research objectives. For instance,
surveys may limit understanding and fail to fully capture the nuances of participants'
experiences. Experiments, on the other hand, would not be feasible due to the nature of the
research topic. Hence, the qualitative approach, coupled with a literature review and semi-
structured interviews, emerged as the most appropriate combination of methods for achieving
the desired outcomes of the research. Furthermore, they have contributed to a holistic
understanding, that resulted in perspectives that can potentially aid informed decision-making
and lead to recommendations for approaches to the voluntary carbon offset market.

5.2 Data collection instruments & procedures

The primary data for this research has been gathered through the semi-structured interviews. In
this, predetermined questions were prepared and presented to the informants. Depending on
feasibility and convenience, the interviews were conducted on-site at the experts' company or
online. The preference for on-site interviews was based on personal experience, as they tend to
facilitate deeper discussions and gather more comprehensive information. However, due to
practical constraints, conducting all interviews on-site was not possible. As a result, a
combination of on-site and digital interviews was employed. This approach allowed for
flexibility in accommodating the availability and preferences of the informants, ensuring
effective data collection. The semi-structured approach itself was selected due to its
effectiveness in fostering open dialogue while ensuring that all predetermined questions are
addressed. It also helped maintain focus on the research topic and facilitated a smooth flow of
the interviews (McNamara, 2022). In order to maintain distinguish ability among the different
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participant groups and companies, a numbering Interviewed Informants

system was implemented for the interviews, even = ;L'olarls"a“s‘"bed |Contacted:| Interviewed on:
after the anonymization and eventual deletion of 1 / 07/03/2023 No reaction
] . . 2 / 07/03/2023 Refusal
the contact list upon thesis completion. The 3 Y 07/03/2023 20/03/2023
. X . X 4 / 13/03/2023 Refusal
interviews were assigned specific numbers to 5 / 28/03/2023 Refusal
.. . 2e SMEs
represent the participant groups as can be seen in T 07/03/2023 No reaction
. . . . 12 08/03/2023 Refusal
table 4. This was combined with a deliberate 5 Y 08/03/2023 28/03/2023
. . . 14 08/03/2023 No reaction
sequencing approach in conducting the 15 v T T
interviews, commencing with the scholars, then - q 8§§8§§§3§§ /6372033
the SMEs, interest groups & brokers, [|3¢lnterestgroups & Brokers
. ) . . . 21 Y 14/03/2023 05/04/2023
policymakers and concluding with the interviews 22 / 14/03/2023 No reaction
. . . 23 / 14/03/2023 No reaction
involving informants from voluntary offset 24 Y 14/03/2023 03/04/2023
. . X 25 / 14/03/2023 04/04/2023
standards. This sequential progression was 26 14/03/2023 No reaction
] ] . 27 Y 14/03/2023 04/04/2023
designed to gradually increase the complexity 28 / 14/03/2023 No reaction
. 29 / 04/04/2023 Refusal
and challenges encountered during the 30 Y 11/04/2023 17/04/2023
. . . 4e Policymakers
interviews. As it could be assumed that scholars m 7 29/03/2023 Refusal
. 32 29/03/2023 N i
would be more cooperative and tolerant of any o ! oo Mo reacton
potential errors in the interview process and o ! isgpodinine el
would provide valuable insights and suggestions 2 f ot o reaction
. : . 38 / 29/03/2023 No reaction
for improvement of the interviews themselves. ” f 29/03/2023 e
On the other hand, interviews with voluntary |5eVoluntary offset standards
. 41 / 29/03/2023 No reaction
offset standards, being the final group to be 42 / 29/03/2023  Refusal / Questions send by mail
. X . 43 / 29/03/2023 No reaction
interviewed, were expected to possess extensive as / 06/03/2023  Refusal / Questions send by mail
. . 45 / 20/03/2023 No reaction
content knowledge. Therefore, commencing with 46 / 29/03/2023 No reaction
47 Y 29/03/2023 11/04/2023

the interviews with scholars allowed for the Table 4: Interviewed informants (source: own creation)
accumulation of relevant content knowledge

prior to engaging with the voluntary offset standards. In addition to this sequential progression
specific sets of questions were created to customize the interview process for each participant
group. While a lot of the questions were the same across the different participant groups to
enable meaningful comparisons, a minority of the questions were tailored specifically to
address the unique characteristics and perspectives of each group. The formulation of these
questions was informed by a combination of desk research conducted on each specific group
and insights obtained from the literature review and were improved after concluding the last
interview from the previous group. This approach ensured that the questions addressed each
participant group's unique characteristics and perspectives, allowing for targeted and relevant

discussions during the interviews.
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The interviewed participants were predominantly situated in the Netherlands, while all
interviews were confined to the European Economic Area (EU/EEA) region. Interviews
conducted within the Netherlands have been conducted in Dutch, whereas interviews with
participants outside the Netherlands have been conducted in English. Subsequently, all
responses have been anonymized in the transcription and were translated into English for
incorporation into this thesis. Conducting interviews in Dutch within the Netherlands created a
comfortable and relaxed environment for the informants. The rationale behind this approach is
to facilitate a deeper level of engagement, as individuals often find it easier to express
themselves more thoroughly in their native language. By integrating the findings from desk
research and the literature review, the interview questions were carefully designed to capture
valuable insights from each group in a comprehensive manner. This approach allows for asking
targeted and relevant questions to elicit valuable insights from each group. To refine the semi-
structured interview questions and the overall interviewing process, the interviews were
practised with volunteers. Their feedback and input have significantly contributed to enhancing
the quality of the questions and refining the interviewing technique.

5.3 Participants

To obtain a holistic view of the COM, a sampling approach was employed to select participants
from various stakeholder groups, as outlined in chapter 2.1.3. These groups were scholars,
SMEs, interest groups & brokers, policymakers, and voluntary offset standards. The goal was
to conduct interviews with a minimum of two individuals from separate organisations from
each group, aiming to gather comprehensive information and insights that would contribute to
a deeper understanding of the topic within the academic literature. The decision to conduct a
minimum number of interviews was guided by the aim to strike a balance between generating
substantial data for analysis and managing the associated workload of conducting, transcribing,
and coding the interviews. By conducting a minimum of two interviews with representatives
from each participant group, a diverse range of perspectives and experiences could be captured,
enriching the overall findings of the thesis. Given the potential challenges in scheduling
appointments with relevant parties, proactive measures were taken to initiate contact with
potential informants at an early stage. This allowed for ample time to coordinate and secure

interview appointments, considering the time constraints and availability of the participants.

A total of thirty-eight companies and scholars were initially contacted for potential
participation in the thesis. From this pool, twelve participants expressed their willingness to
engage in interviews and ten interviews were conducted. Notably, of the ten conducted
interviews, seven were held in person at the participants' locations, while the remaining three
were conducted remotely using a secure connection on the Teams platform. This combination
of on-site and remote interviews provided flexibility to accommodate the logistical constraints
and preferences of the participants, without compromising the depth and quality of the data
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collected. Transcriptions were obtained for nine out of the ten conducted interviews due to an
unusable audio setup for one interview. In the case of the interview without an audio file,
manual notes were employed as an alternative method to collect and document information.
This approach allowed for the retrieval of valuable data despite the technical limitations
encountered. The selection of participants from diverse stakeholder groups and the rigorous
sampling approach adopted in this thesis aimed to ensure a comprehensive and nuanced
exploration of the COM. By engaging with individuals and organizations at the forefront of the
field, this research sought to provide valuable insights and contribute meaningfully to the

existing academic discourse on the subject matter.

5.4 Data Analysis

The data from the interviews has been analysed by using the content analysis method. Through
this method the answers from the informants were transcribed using NVivo and coded with
Zotero for each theme/question. This analysis method is combined with thematic analyses to
interpret the patterns in the answers and find the true meaning of the data collected. This
information is then used in the discussion chapter to not only have a general discussion but use
the MCDA as framework to guide this discussion. In the discussion chapter, the information
obtained from the interviews is utilized. To ensure the anonymity of the informants, a specific
referencing format will be adopted henceforth. Informants will be referred to by their
corresponding categories, for example: (Interest groups & brokers 24, p. 9). This referencing
format consists of first mentioning the group, followed by the informant's number as indicated
in table 4, and finally the page number of the quote extracted from the anonymized

transcriptions provided as an attachment.

5.5 Ethical Considerations

Ethical considerations played a crucial role when conducting this research, and several
measures were taken to address potential concerns. Firstly, it is important to note that the project
received partial funding from Venntiv, a Dutch financial consultancy firm specializing in
sustainable initiatives and projects for SMEs. While Venntiv provided support and facilitated
introductions to potential informants, they did not have direct access to the collected data.
Instead, they receive the anonymized data (thesis) at the conclusion of the thesis. This ensured
the confidentiality and integrity of the data were maintained and that Venntiv had little-to-no
sway over the research apart from being extremely supportive of it.

When gathering data through interviews, personal information such as names, email addresses,
company names, and phone numbers were processed to establish contact with the informants.
However, it is crucial to emphasize that all personal data was anonymized before utilization in
the thesis. The identification sheet containing this data was securely stored in a locked file and
will be deleted at the project's conclusion. Furthermore, this personal data will be used finally

at the submission of the thesis to provide a general update about the project and to express
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gratitude to the participants (only when they indicated a desire to receive this). It is important
to note that the informants were experts in their respective fields and were not considered
vulnerable individuals, as most of them were accustomed to public speaking engagements and
being interviewed. The data collected through the interviews primarily focused on current
carbon offset policies, associated challenges, and potential solutions, as well as the preferences
and needs of the stakeholders involved in carbon offsetting in the Netherlands. To ensure
compliance with privacy laws and legal requirements, thorough research into privacy
regulations was conducted prior to commencing the interviews. Informed consent was obtained
from the informants, who were asked to read and sign the NSD (Norwegian Centre for Research
Data) informed consent form, either digitally or on paper, in Dutch or English. This consent
form provided clarity regarding the recording of the interview, the (non) use of their names in
the any research, and their willingness to receive updates about the thesis at the project's

conclusion.

To maintain the confidentiality and anonymity of the participants, all personal data was
anonymized and deleted before the project's completion. The data management process,
including the secure storage of recordings on the Nettskjema-Diktafon server and automatic
deletion of recordings after 6 months of inactivity, adhered to established agreements with NSD
and universities in Norway. Additionally, the selection of the sample was based on the network
of Venntiv, the data collector, and the project leader. Participants were also asked if they had
any recommendations for further informants, contributing to a snowball effect in the participant
recruitment process which resulted in multiple extra informants. By implementing these ethical
considerations, this research project ensured the privacy, confidentiality, and informed consent
of the participants while generating valuable insights into the COM in a responsible and

respectful manner.

5.6 Limitations

One limitation of this thesis pertains to the distribution of the ten conducted semi-structured
interviews among the participating groups, which deviated somewhat from the intended
balance. Out of the ten interviews, one interview involved a scholar, three involved SMEs, five
involved interest groups & brokers, and one involved a voluntary carbon offset standard (as can
be seen in table 4 showed previously). Despite efforts to ensure equal representation across the
participant groups, variations in participation emerged. Regarding the engagement of
policymakers (authorities), communication was received from only three entities: the PBL,
RVO, and NEa. Regrettably, but interestingly all three of these authorities expressed that they
had insufficient internal expertise to contribute meaningfully to the research. This finding
reaffirms the conclusions drawn from the literature review and the identified problem statement,
shedding light on the current absence of regulations in this domain, as these policymakers
would be expected to have something to say on the area of regulation, they are likely to be
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involved in for the future. Furthermore, among the contacted voluntary offset standards, only
one organization was willing to participate in an interview. Two of the remaining standards that
responded indicated that they were currently too busy to participate in an interview. It is
plausible that the recent scandals surrounding REDD++ projects as described in The Guardian
(2023) have contributed to the reluctance of carbon offset standards to engage in interviews.
This reluctance may suggest their aversion to having researchers scrutinize their practices and
external examination of their practices. However, despite their initial indication of being too
busy, two offset standards did respond to some of the provided questions sent to them after their
communication regarding their limited availability. However, it is noteworthy that their
responses primarily relied on the (general) information already accessible on their respective
websites. These limitations highlight the challenges encountered during the data collection
process, particularly in achieving balanced representation across participant groups and
obtaining comprehensive engagement from policymakers (authorities) and carbon offset
standards. While these limitations impose constraints on the thesis, it is important to recognize
that the lack of engagement from certain parties holds its own significance. Despite the
challenges faced the data and insights gathered from the other interviews remain valuable
contributions to the overall thesis. Another limitation of the interviews pertains to the
predominant use of the Dutch language. While conducting interviews in Dutch ensures a
comfortable and relaxed environment for the informants, it introduces the possibility of
encountering errors or misinterpretations during the translation process into English.
Nonetheless, the decision was made to prioritize a comfortable and relaxed atmosphere during
the interviews, as it is anticipated to yield greater value compared to the potential negative

impact of translation errors.

In addition to the limitations stemming from the imbalance in informant selection, this thesis
also acknowledges limitations associated with the utilization of MCDA framework. The
framework itself presents inherent limitations, as previously highlighted, including its potential
complexity, costliness (when being properly utilised by an organisation), and potential
difficulty for those unfamiliar with its intricacies. Furthermore, specific limitations arise from
the application of the framework within this research context. For example, the selection of
scores for CO; reduction and removal projects, which introduces the possibility of bias in the
decision-making model. Although efforts have been made to mitigate this bias by making the
MCDA sheet available to SMEs and scholars to adjust these scores themselves when utilising
the model, it is worth noting that a more robust approach would involve expert input in
determining these scores for each project type. However, addressing this concern in a
comprehensive manner would require a separate and extensive thesis, exceeding the scope of
the present research. As discussed, thoughtful consideration has been given to these issues, and
appropriate mitigating measures have been implemented. Nevertheless, it remains crucial to

acknowledge and recognize the inherent limitations of the chosen framework.
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6. Results

This chapter outlines the results for the main research questions based on the literature research
conducted, including the information gathered for the problem statement in chapter 3. These
results have been validated with the qualitative research in chapter 7. The focus is on customers
who purchase CO; offset certificates, while also considering companies involved in selling

these certificates but not with companies that reduce their own emissions for resale.

Kreibich & Hermwille (2020 p. 2) aptly described the issues in the voluntary COM as a
"growing mismatch" between private sector companies and carbon offset suppliers in the
voluntary market. Breaking this cycle requires well-informed SMEs. However, whilst it is the
group that is perhaps increasing its involvement in the carbon market the most, they are
simultaneously the most vulnerable customers for such suppliers. As also indicated by
informant 21 (p. 9) that there “is growing traction in the market, including among SMEs,
indicating a growing awareness of the importance of carbon offsetting”.

Q1: ‘What are the primary motivations, as well as barriers, for SMEs to participate in
carbon offsetting, taking into consideration the complexities involved and the regulatory
requirements for emissions reduction?’

According to a survey conducted by the SME Climate Hub (Schmidt, 2022), SMEs are
increasingly recognizing the importance of climate action. Schmidt (2022) suggests that SMEs
engage in carbon offsetting for several reasons. First, 96% of SMEs consider "doing the right
thing" as a key motivation for taking climate action and contributing to global climate goals.
Second, 73% of SMEs do it to enhance their reputation and corporate image, positively
influencing stakeholders. Third, 61% aim to differentiate themselves from competitors, they
believe it provides a competitive advantage by attracting environmentally conscious customers
and securing investments. Fourth, 42% want to meet customer expectations. And lastly, while
not reported in the literature, an important reason should be that carbon offsetting can help
mitigate risks associated with changing regulatory environments, ensuring operational and

financial stability in the long term.

The main reasons for SMEs to participate in carbon offsetting are therefore:
e To meet (future) legal requirements;

e To maintain their license to operate/goodwill;

e To reduce operating costs;

e To gain access to capital (funds/subsidies);

e Owner's goodwill to reduce COp;

e As marketing/appeal to employees, customers, and partners;

e Increase customer base through goodwill;

e Offering new services which encourage CO; reduction among customers.
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In addition to motivations, the literature also highlights barriers that have hindered the
participation of SMEs in taking action against climate change which includes engaging in
carbon offsetting initiatives. These barriers have prevented many SMEs from acting despite
their growing understanding of the benefits of climate action and the need for more resilient
business practices. One of the most common barriers is a lack of skills and knowledge, which
was reported by 63% of the surveyed businesses (Schmidt, 2022).

Funding is another significant barrier identified by nearly 50% of the surveyed businesses.
Access to external funds is crucial for SMEs to reduce their emissions, with 69% of SMEs
considering it necessary for accelerating or achieving emissions reductions (Schmidt, 2022).
However, the survey revealed that only one-third of SMEs have been offered financial
incentives to reduce emissions, and merely 8% of SME owners have received support from
their banks (Schmidt, 2022). Other reasons listed are a lack of time, with 40%, and that
customers are not asking for it, which holds true for 35% of the SMEs (Schmidt, 2022). The
last reason is the pressure SMEs are under, because 42% of SMEs say there are other, more
important issues they must prioritise, such as maintaining operations before they begin
committing resources to initiatives which generate little economic value at this time (Schmidt,
2022).

The main reasons for SMEs not to participate in carbon offsetting are therefore:

e They don’t have the right skills;

e They lack funds;

e They have other, more important priorities;

e They have a lack of time;

e They have customers that are not demanding or asking for offsetting or more
environmentally friendly initiatives yet.

Q2: ‘Why are certain projects more prone to the carbon offset problem than others?
As also described in the problem statement in chapter 3 there are a few main reasons that can
explain the tendency of certain projects to experience the carbon offset problem noted in the
literature. These are the permanency of offsets, non-additionality, double counting, carbon
leakage and offsetting within the biosphere.

Projects emissions reductions that are complex to calculate are more prone to over estimation,
double counting, and carbon leakage while projects that capture CO; inside the biosphere
often have trouble with the permanency. Projects that could possibly be done without money
from selling the offsets fall for the additionality requirement according to the studied literature
as described in chapter 3.2.
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The main reasons why certain projects are more prone to the carbon offset problem
(which leads to non-additionality and double counting) are therefore:

e Complexity of calculations;

e Profitability without offsets;

e Permanency of storage;

e Location of the projects (e.g., stable government, low corruption).

Q3: ‘How can small and medium-sized enterprises effectively engage in a fair carbon
offset market, thereby making a meaningful contribution to the global effort of limiting
global warming?’.

Companies must maintain their license to operate and earn goodwill. This applies to large
companies, but also certainly and probably even more so to SMEs. Smaller companies often
have fewer customers and are in closer contact with them. This also increases the risk of losing
the license to operate from the community. The literature suggests that SMEs should prioritize
the decarbonization of their own emissions before considering carbon offsetting projects (Quist,
2021). It is recognized that the most significant positive impact can be achieved by changing
the core product or service offered by a company, whether tangible or intangible. For example,
an oil company can have a great positive impact by transitioning from oil to other less carbon
intensive fuel types, while a consultancy firm can contribute to emissions reduction by
providing advice to companies on becoming more environmentally friendly. However, it is also
noted that an oil company, for instance, cannot become decarbonised without ultimately
transitioning away from their original main product. Only after properly reviewing the core
business should a company reduce emissions that facilitate the core business (e.g., driving,
choice in raw material type, changing machines, energy sources etc.). Offsetting the emissions
that remain is then a final step that can be taken, but only if both steps have been taken before
that. For example, as described earlier, an energy supplier (GreenChoice) that claimed to
provide climate-neutral gas by offsetting the CO» impact was accused of greenwashing because
the first step, avoiding emissions in the core business, had not been taken.

The way to effectively engage in the carbon offset market is therefore:

e Reducing impact by altering the main product (i.e., tangible, or not);

e Reducing the emissions from within the company itself (choice in raw material type,
changing machines and energy sources etc.);

e Offsetting the remaining emissions with projects less susceptible to the carbon offset
problem (this is described in more detail in chapter 7.2).
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During the literature review, it was discovered that researchers from the University of Oxford
have developed ‘The Oxford Principles for Net Zero Aligned Carbon Offsetting’ to address key
questions related to credible net zero achievements through offsetting that are also some of the
key questions from this thesis (Allen et al., 2020). Several questions they tried to answer are:
How can offsetting be made a credible means of achieving net zero?; What types of offsets
should be used and when?; How can actors purchasing offsets, and stakeholders holding them
accountable, avoid the risk of greenwashing?; How can users catalyse the cost-effective supply
of the right kind of offsets at scale?

These principles aim to guide non-state actors in designing and implementing robust voluntary
net-zero commitments and developing high-quality carbon markets. Interestingly, the Oxford
Principles align closely with many of the findings and subsequent recommendations that are
made throughout and especially later in the thesis.

They include:

¢ Prioritize emissions reduction efforts before considering offsetting, and regularly reassess
offsetting strategies as best practices evolve rapidly;

e Transition from reduction offsets to offsetting with removal and storage credits;

o Utilize high-quality, long-term storage options that carry low risk of releasing stored
carbon,;

e Support research and development of methods and strategies to achieve carbon
neutrality.

These principles emphasize the importance of emissions reduction, the use of removal and
storage credits, and the promotion of long-term, reliable carbon storage. They also highlight the
need for ongoing innovation and investment in carbon neutrality strategies (Allen et al., 2020;
ONCRA, 2020). The recommendations for steps to be taken by SMEs in this thesis diverge
slightly from those provided by the Oxford Principles. In Chapter 7.7, a comprehensive
roadmap tailored specifically for SMEs will be presented.
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7. Discussion and findings

This discussion chapter serves as a crucial step in validating the results obtained from the
comprehensive literature review presented in chapter 6. By analysing and interpreting the
information derived from the conducted interviews, this chapter aims to strengthen the findings.
The validation process will be supported by the application of the chosen theoretical framework,
MCDA, as described in chapter 4.

To achieve this, the theoretical framework of MCDA will be employed to evaluate the project
types and criteria provided by the informants. By integrating empirical data, a deeper
understanding of the decision-making processes can be attained. This integration will facilitate
valuable insights into how the identified criteria are prioritized and utilized within real-world

contexts.

7.1 Q1, Primary motivations

Q1: ‘What are the primary motivations, as well as barriers, for SMEs to participate in
carbon offsetting, taking into consideration the complexities involved and the regulatory
requirements for emissions reduction?’

SMEs collectively have a significant impact on the environment and their communities, despite
their individual and moderate carbon footprints (Schmidt, 2022). Understanding the
motivations driving SMEs to participate in carbon offsetting is therefore of crucial importance
for effective climate action. The interviews show that the motivations for SMEs to participate
in carbon offsetting are multifaceted and influenced by various factors. Informants from interest
and broker firm 27 (p. 6) think there are two ‘main reasons’ why SMEs participate in the trade.
The first is that “there is actually a conscious owner, a CEO, or director with an intrinsic
motivation who wants to do the right thing." However, it also happens that there are companies
that somehow want to give their product a “green sauce” (i.e., create an environmentally
friendly image) with buying carbon credits. In addition, he indicates that there is undoubtedly

still some grey area in between.

One of the identified key drivers is also the alignment of offsetting projects with the core
activities of the SMEs. For instance, companies involved in the coffee supply chain expressed
their interest in supporting projects that directly benefit coffee farmers, such as the installation
of cookstoves and training in climate-resilient agriculture to my informant from interest group
& broker firm 21 (p. 7). Similarly, companies in the flower sector expressed a willingness to
invest in offset projects that contribute to the well-being of communities in their sourcing
regions, even if the projects were not directly related to their industry. This suggests that SMEs
are motivated by the association of the offsetting projects with their supply chain or the region
in which they operate.
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Motivations also arise from the desire to demonstrate environmental responsibility and
engage in sustainable business practices. The informants indicated that some SMEs view
offsetting as a last resort, turning to it when their own efforts to reduce emissions fall short of
their goals or when regulatory requirements necessitate it (Interest groups & brokers 21, p. 8).
However, multiple informants witnessed a growing number of companies expressing their
intrinsic motivations and a genuine desire to act, driven by factors such as a sense of corporate
social responsibility, the need to meet customer demands, and the goal of being seen as
environmentally conscious (Interest groups & brokers 24, p. 9; Voluntary offset standard 47, p.
15). Still, informant 24 (p. 11) thinks that while we do need to move toward an obligation of
becoming carbon neutral, companies are more likely to succeed in becoming CO» neutral if it
is done from intrinsic motivation. These motivations also contribute to a growing trend of SMEs
actively pursuing carbon neutrality and engaging in initiatives such as the CO> performance
ladder to receive a reward on governmental tenders (Interest groups & brokers 24, p. 7;
International Institute for Sustainable Development, 2023). While in some tenders, it is even a
requirement that SMEs can “fulfil their contract in a carbon-neutral way" (Interest groups &
brokers 24, p. 9).

The marketing aspect of offsetting initiatives also plays a significant role in SME participation,
as high as 80% according to an informant from a solar manufacturing company in the
Netherlands (SME 15, p. 11). But informant 21 (p. 10) mentioned that they mostly see intrinsic
motivation with family businesses, larger companies on the other hand are more often motivated
to showcase their commitment to sustainability to appeal to their customers, often opting for
non-certified projects that are more visually appealing, such as trees. However, the informants
noted that certified projects are recommended for companies that aim to be truly carbon-neutral
and want to report it in their yearly reports (Interest groups & brokers 24, p. 7).

Regulatory and market pressures also contribute to SME engagement in carbon offsetting.
SMEs in the Netherlands are obligated to make investments with a payback period of 5 years,
as mandated by regulations. This means that if an energy-saving measure can be recovered
within 5 years, it is compulsory for SMEs to undertake the investment (Interest groups &
brokers 21, p. 8). The potential for future mandatory offsetting regulations further motivates
SMEs to voluntarily offset their emissions and demonstrate their proactive approach (Interest
groups & brokers 24, p. 10).

As the literature review also showed, there are many different reasons why SMEs participate
in carbon trading. The reasons mentioned by the informants include:
e To meet (future) legal requirements;

e To maintain their license to operate and goodwill;
e To reduce operating costs;
e To gain access to capital (funds/subsidies);
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e Owner's goodwill / intrinsic motivation to reduce CO2;

e As marketing/appeal to employees, customers, and partners;

e Saving energy and therefore costs;

e Possibility to receive subsidies;

e Increase customer base through goodwill;

e Offering new services which encourage CO; reduction among customers.

7.1.1 Why do SME:s find offsetting hard?
The participation of SMEs in the voluntary COM is hindered by various barriers and challenges.

The interviews conducted with industry experts and SME representatives shed light on these
difficulties and support many of the findings found in the literature (as described in chapter
3.3). One informant working in a large offset provider in the Netherlands (25 p. 13) expressed
that SMEs have three core reasons why they would not participate. The first reason she thinks
is the financial cost, not the actual cost, but the imagined cost involved. The second reason she
suggests is the complexity of the market, and the final one, is the risk of being accused of
greenwashing, or according to her what SMEs say, “I’m not going to burn my hands on that”.
It is important to note that the relevance of these reasons might not apply to all SMEs, but most
informants agreed that the voluntary offset market is complex and lacks clarity. This is seen as
a big hindrances to SME participation (SME 15, p. 13).

The multitude of initiatives, standards, and terminologies also create confusion among SMEs,
impeding their understanding and involvement. Informants expressed the challenges of
comprehending and navigating the offsetting process, including project selection and market
mechanisms (Interest groups & brokers 24, p. 9). While on the other hand one offset provider
acknowledged the complexity, he said that SMEs recognize the need and must accept and adapt
to it (Interest groups & brokers 21, p. 8). Efforts to address these issues, establish clear
standards, and provide accessible guidance are essential to facilitating SME involvement in
offsetting initiatives according to SME 15 (p. 12). The confusion arising from various standards
and names within the offset market adds to the complexity and hinders SME engagement. One
thing that made this clear was that on multiple occasions in different interviews experts in the
field of CO» offsetting thought that Verra, Verified Carbon Standard (VCS) and the Voluntary
Carbon Standard were different standards, while in reality, they are all the same company, just
under a different name (e.g., 30, p. 6). That this is causing confusion amongst experts in the
field says a lot about the complexity of the market, which goes to show that for SMEs not
familiar with this market it is an enormous task to try to understand it. Which is also
acknowledge by the informant from company 25 who stated that SMEs "have to do a thesis on
this if they want to understand it a little bit. Most clients don't do their thesis on this and are in
a different business, are very interested though, and they want to get it right. But that does
require a lot of training." (p. 10). The lack of knowledge and skills regarding offsetting and

the existing market mechanisms is another obstacle related to the complexity of the market, as
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became clear from the interview with SME 15 where they answered the question ‘do you guys
have an understanding of what markets there are?” And other similar questions with a simple
“no” (p. 5) Many SME representatives acknowledged their limited understanding of different
market structures, including compliance markets like the EU-ETS and voluntary carbon credits
(SME 15, p. 7). This lack of awareness and expertise hampers their ability to engage in
offsetting activities. One critical issue for SMEs is the reliance on carbon credit providers
(brokers) for expertise, as SMEs may lack the resources to hire climate or offsetting experts,
which is also affirmed by an informant working at a big Dutch consultancy firm (27, p. 5) who
said that for SME:s it often “is not worth it to hire a company like us. It only pays off if you
want to offset a few hundred thousand tons of CO; a year at, say, a tenner a ton. Then it pays

to hire a consultant to give you some guidance on that”.

SMEs expressed a preference for projects in their local vicinity, but they perceive that initiatives
accredited by standards such as the Gold Standard and Verra as mainly concentrated in
developing countries (Interest groups & brokers 30, p. 7). This mismatch between geographical
preferences and the location of accredited projects creates a perceived barrier for SMEs as well.
Another aspect that makes offsetting challenging for SMEs is the concern about the reliability
of offset projects and the potential accusation of greenwashing (Interest groups & brokers
25, p. 12). SMEs fear being associated with controversies surrounding offsets and worry about
the trustworthiness and transparency of certification processes (Interest groups & brokers 30,
p. 7). They are cautious about utilizing offsets and being accused of claiming a cleaner operation
without genuinely reducing their emissions (Voluntary offset standard 47, p. 10). SMEs
therefore recognize the importance of avoiding greenwashing and seeking well-established and
reliable standards (SME 17, p. 2). One informant even mentioned that a friend of his, who is in
business, said that companies even offset secretly sometimes, “they want to neutralise their
carbon emission, but they don’t tell anybody because they don’t want to be accused of
greenwashing” (Scholar 3, p. 6).

Furthermore, financial constraints and time limitations emerged as significant obstacles to SME
participation in carbon offsetting according to the informant from interest & brokers firm 25 (p.
8). Start-ups and smaller businesses in particular, face challenges due to limited financial
resources, making it difficult for them to invest in offsetting initiatives. Informant 17 who works
at an SME recognised this as well and said that “making Life Cycle Analyses (LCAs) costs a
lot of money, energy and resources” (p. 2) whilst at the same time acknowledging that these
LCAs are necessary to know what to offset. The last, and perhaps most obvious reason is that
SMEs are not legally obligated to offset yet (Voluntary offset standard 47, p. 15).
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In retrospect, the earlier listed reasons from the literature review all seem well founded. Still, it
is possible to extend these reasons based on the above interview data to state that:

e SMEs do not have the right skills or knowledge;

e Lack of funds and resources;

e Have other, more important priorities;

e Have a lack of time and/or resources;

e That customers and governments are not demanding it yet;

e They are afraid of getting accused of greenwashing.

7.2 Q2, Perspectives on the Carbon Offset Problem

This chapter explores the perspectives of SMEs and carbon offset providers regarding the
carbon offset problem. Building upon the literature review conducted in chapter 3, it seeks to
answer the research question: Q2 ‘Why are certain projects more prone to the carbon offset
problem than others?’ By analysing the interviews with key stakeholders, this chapter aims
to gain insights into the challenges they face. To provide a comprehensive analysis, both
positive and negative statements about the carbon offset problem are examined, ensuring a

balanced portrayal of the issue.

One common theme that emerged from the interviews was the significance of standards and
frameworks while participating in carbon offsetting. One informant expressed their support for
the Gold Standard as the foundational framework, while also noting the utilization of the
Fairtrade Climate Standard, stating, "Yes, we are avid supporters of the Gold Standard, it serves
as the baseline standard, and on top of that, we use the Fairtrade Climate Standard" (Interest
groups & brokers 21, p. 5). He described that they use the Gold Standard as the carbon
framework and the Fairtrade Climate Standard as the social impact standard (Interest groups &
brokers 21, p. 5). Interest group & broker 21 (p. 6) agrees on the importance of standards and
said that transparency and clear benefit sharing are crucial factors in addressing the carbon
offset problem. He emphasized the need for transparency in the market and clear
communication regarding carbon calculations and benefit sharing, stating, "Ultimately, it's
about how the benefit sharing is structured. Is it transparent? Is it clear? Is the carbon calculation
transparent? Transparency in the market is essential, quite straightforward. But not for
everyone" (Interest groups & brokers 21, p. 6). However, the challenge of navigating the
market, where numerous projects exist under the same standard, was also acknowledged by
him, underscoring the importance of openness and transparent communication about all aspects

of the projects.
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The interviews also highlighted the influence of external factors, such as media coverage and
emerging trends, on the COM. The increasing interest in Nature-Based Solutions as part of net-
zero strategies was noted, but it was acknowledged that media exposure and scandals, as
brought to light by sources like the Guardian and Follow the Money, can shift focus to other
projects, such as cookstoves (Interest groups & brokers 21, p. 16). But also, for cookstoves
projects concerns were raised regarding the effectiveness and additionality. For instance, it was
mentioned that there are studies indicating issues with additionality and actual emissions
reduction of these stoves (Interest groups & brokers 21, p. 17). The interviews underscored the
urgency of making an impact beyond the existing ETS. One interviewed informant from an
SME recognized the need to develop a trustworthy system that instils confidence in
stakeholders. He mentioned the time constraint for establishing a robust system, likening it to
a banking system, stating, "The ETS is currently functioning relatively well, but it also took a
considerable amount of time to get there. We don't have much time to make the carbon credits
work effectively. [...] It truly depends on the trust that parties have in such a system" (SME 15,
p. 20). By incorporating these perspectives, the following sections of this chapter will provide
a comprehensive analysis of the carbon offset problem and if the interviewed informants
consider the problem to be real or not.

7.2.1 The Carbon Offset Problem: Examining its validity
The interviews provided valuable insights into the existing flaws and concerns within the

carbon market. One informant expressed their dissatisfaction, stating, "There are several
fundamental flaws in the carbon market!" (Interest groups & brokers 21, p. 6). Scholar 3 (p. 10)
pointed out that the low prices associated with voluntary carbon credits result in the presence
of lower-quality credits, as companies cannot afford the necessary steps to ensure higher
standards. This market failure, characterized by the abundance of subpar credits, shows the
importance of being careful to not select the cheapest credits available because it turns out that
they are often not legitimate, potentially leading to reputational damage of the business, when
they were in fact trying to genuinely negate their emissions.

The lack of stringent regulations and oversight in the carbon market was highlighted during the
interviews. One informant compared carbon to a form of currency, stating, "If someone wants
to commit fraud, they can! Just like with any transaction... Carbon is ultimately a kind of
currency” (Interest groups & brokers 21, p. 17). An important note should however be made
that this could be true, but the carbon market has less supervision and regulation from above
than the typical financial markets. Another informant is backing this and remarked, "It's not a
financial market with strict regulations and agreements" (Interest groups & brokers 24, p. 10).
This acknowledgment highlights the need for stronger governance and regulatory frameworks

within the carbon market.
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Some informants expressed scepticism about the carbon offset system itself. One participant
straightforwardly stated, "We consider CO» trading a corrupt model, so we're not in favour of
it" (SME 13, p. 15). Another informant highlighted the discrepancy between people's
willingness to pay for emissions reductions and their actual behaviour, indicating a lack of trust
in the offset system. They noted, "If you ask people how much they are willing to pay to reduce
one ton of CO», they will say about one hundred, which would be the medium answer probably.
But if you look at how much they are actually willing to pay, like in these airline companies if
they give you the option, they are willing to pay like 1 euro or something... I think partly
because they don't really believe that this offset system is reducing any emissions, people know
it, that they are not really trustworthy at this moment" (Scholar 3, p. 10).

Transparency emerged as a significant concern within the carbon market. One informant
described the market as "as opaque as it can be" (Interest groups & brokers 21, p. 5). They
expressed frustration about money flowing back into the hands of Western entities through
consultants and advisory services, with little reaching those who generate the carbon credits
(Interest groups & brokers 21, p. 5). Another informant also acknowledged the complexity and
lack of clarity in the market, stating, "What hinders us now, I believe, is that it's a patchwork of
various initiatives, standards, and terminologies" (SME 15, p. 13). The interviews also shed
light on the challenges related to the one-to-one offsetting approach. One informant disputed
the idea that offsetting one ton of CO» emissions in the atmosphere is equivalent to removing
one ton of CO; from the atmosphere, highlighting the social costs associated with additional
CO; emissions (Interest groups & brokers 21, p. 11). They stressed that offsetting should go
beyond a one-to-one compensation and focus on local capacity-building efforts (Interest groups
& brokers 21, p. 5). Concerns were raised about the current low prices for offsetting, which
undermine the incentive for industries to invest in sustainable practices (Interest groups &
brokers 21, p. 16). Furthermore, the interviews also made the suspicion of the calculating to
your hand phenomenon as described in chapter 3 firmer. One informant highlighted that
everyone benefits from more credits sold within the industry and that certifying bodies, such as
the Gold Standard, VCS, and Plan Vivo, also earn income per credit (Interest groups & brokers
21, p. 13). One Informant went as far as to attribute the issues to a lack of knowledge and the
presence of numerous parties seeking quick profits in a growing market (Interest groups &
brokers 24, p. 8). The complexity of the market was acknowledged by another Informant who
highlighted the dynamic nature of the field (SME 15, p. 13).

Furthermore, the interviews shed light on the fears and concerns of SMEs. The informants from
these companies expressed apprehension that selling credits may inadvertently support existing
technologies, such as solar panels from China, or perpetuate the use of traditional building
materials. This also raised concerns about the possibility of ‘greenwashing’ by Chinese
companies using these offsets (SME 13 & 15, p. 11).
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The interviews also underscored the limited scope of verification and monitoring. One
Informant highlighted that while energy generation within a company's own facility may fall
under the ETS, there are no requirements to assess the energy practices of suppliers, such as
farmers (Interest groups & brokers 27, p. 8). This limitation raises questions about the
comprehensive coverage and effectiveness of the current offset system.

7.2.2 Positive aspects and benefits of the current voluntary offset market
While there are concerns and criticisms surrounding the COM, it is important to acknowledge

the positive aspects that contribute to its value and effectiveness. The interviews conducted with
various stakeholders shed light on these positive sides and provide insights into the benefits of
the offset market.

One of the key advantages highlighted by the interviews is the voluntary nature of offsetting.
Companies have the opportunity to go beyond their legal obligations and take additional actions
to reduce their emissions (Voluntary offset standard 47, p. 12). This voluntary effort allows
businesses to make a positive environmental impact beyond what is strictly required,
demonstrating their commitment to sustainability and climate action. The offset market also
provides a global approach to addressing climate change. As one Informant pointed out, the
voluntary COM has a global reach, and it is important not to dismiss its potential benefits due
to certain issues within the market (Interest groups & brokers 25, p. 13). By participating in
offsetting projects, companies can contribute to emissions reductions and environmental
improvements on a global scale, transcending national boundaries and fostering international

cooperation.

Certification bodies play a crucial role in ensuring the integrity of carbon credits. The informant
from the voluntary offset standard 47 emphasized the importance of being formal and
bureaucratic as certification bodies to maintain credibility and guarantee the quality of the
credits (p. 11). Through independent audits and verification processes, certification bodies
assess the validity of offset projects, ensuring that emissions reductions have taken place and
that projects meet the required standards (Interest groups & brokers 25, p. 5). This rigorous
evaluation process provides assurance to buyers and enhances transparency within the offset

market.

The concept of additionality is an aspect which all those who were interviewed indicated is the
basis for offsets. Additionality refers to the requirement that offset projects should lead to
emissions reductions beyond what would have occurred without the project (Voluntary offset
standard 47, p. 8). This principle ensures that the emissions reductions achieved through
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offsetting are genuinely additional and contribute to a net decrease in global GHG emissions.

Furthermore, the conducted interviews highlighted the importance of long-term commitments
and sustainable project management. One informant working for a Dutch company active as a
broker and project developer (24. P 17) highlighted that with their projects there are already
measures to address potential risks such as forest fires and tree mortality by considering these
factors when calculating the total amount of CO; stored. He also emphasised that project
agreements often span several decades to ensure that the trees planted remain intact and
continue sequestering carbon (Interest groups & brokers 24, p. 18). Such long-term partnerships
and comprehensive project management demonstrate a commitment to maintaining the
environmental benefits of offset projects. The informant from interest group & broker firm 27
(p. 14) confirms this and indicates that most of the tree projects are with Verra, and that Verra
works with a reserve that works like "a kind of insurance policy, for example, if you (as project
developer) plant a forest, or if you protect a forest then some of the carbon credits that are
created there, they go into a reserve pool, like an insurance policy. Only a specified amount
becomes available in the free trade". Informant from firm 25 (p. 18) made it clear in the
interview that the voluntary market uses many of the same calculation methods (such as the
GHG protocol) as the mandatory market. And the informant of firm 24 (p. 19) made it clear
that they critically select the countries they run projects in, they argue that they don’t start
projects in countries that have no stable government. Several companies active in selling credits
(25 p. 5, 7; 47 p. 9) also indicate the importance of independent audits and umbrella
organizations such as ICROA that are already used. Informant from firm 25 (p. 5) indicates that
credits certified under one of the ICROA -affiliated verification programs always get certificates
only after the fact e.g., that "that tree must have stored CO» first, a landfill must have captured
first, and then you get ex-post (after the fact) certificates".

Additionally, informants from carbon offset supplier and project developer 25 (p. 7) mentioned
that the offset market promotes transparency by providing public access to project information
and certification details. For example, companies can find project descriptions, project plans,
validation reports, and verification reports on certification bodies' websites (Interest groups &
brokers 25, p. 7). This transparency should allow buyers to make informed decisions and
ensures accountability within the offset market. Several informants from interest groups &
brokers also indicated that it is not at all difficult for SMEs to buy certificates. The informant
from broker firm 27 (p. 6) indicates that "if you buy from one of the standards then some basic
quality is guaranteed." and that "you go to the website, and you see a picture of a project-and
then you say, well, I like that project, give me 10 certificates from that. And it's not any more
complicated than that" (p. 15). Another informant backed this and stated that carbon offsetting
“doesn't have to be that hard at all” and that “doing the transaction is pretty easy” but that
“knowing what you're buying... is a lot harder” (Interest groups & brokers 27, p. 5).
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In summary, the interviews conducted with various stakeholders in the COM present a
relatively balanced view of its positive and negative aspects. On the positive side, the voluntary
nature of offsetting, the global approach to addressing climate change, the role of certification
bodies in ensuring credibility, the principle of additionality, the emphasis on long-term
commitments and sustainable project management, and the transparency provided to buyers all
contribute to the effectiveness and value of the offset market. These positive aspects
demonstrate the potential of the offset market to drive real emissions reductions and contribute
to global climate action.

However, the interviews also shed light on the concerns and flaws within the carbon offset
system. The lack of transparency, inadequate regulation, scepticism towards the effectiveness
of offsetting, complexity, and fears regarding the perpetuation of existing technologies are some
of the issues highlighted in the interviews. These challenges underscore the need for greater
transparency, stronger regulations, and comprehensive frameworks to address the concerns and
ensure the credibility and integrity of the carbon market. The interviewed informants from
broker firms believe that by addressing these issues, the offset market can evolve and overcome

its limitations, further enhancing its effectiveness as a tool for combating climate change.

7.3 Q3, fair and effective voluntary carbon offset market

The global effort to halt global warming necessitates the active engagement of all stakeholders,
including SMEs. As they account for a significant portion of global emissions, their
participation in a fair and effective COM can therefore make a crucial contribution towards
achieving climate goals. The research question guiding this discussion is as follows: Q3 ‘How
can SME:s effectively engage in a fair carbon offset market, thereby making a meaningful
contribution to the global effort of limiting global warming?’ To engage in the voluntary
COM a choice has to be made between two primary options of which carbon credits are based:
reducing emissions and the removal of emissions. While these options are central to the
analysis, insights from interviews conducted with relevant stakeholders provided different

options as well.

One informant from a broker’s firm emphasized the dual benefits of offsetting, stating, "You
can offset, but it also leads to awareness (among companies offsetting)" (Interest groups &
brokers 25, p. 6). This perspective highlights how carbon offsetting can not only mitigate
emissions but also raise awareness and insight in the emissions among companies, which in
turn can lead to a reduction of their emissions. The interviews further revealed the importance
of trust and reliability in the COM. Instances of reputational damage were highlighted, with
GreenChoice, again serving as an example of a company that faced scrutiny due to insufficient
offsetting as also described earlier in this thesis, according to firm 24 (p. 18) such incidents
undermine the overall credibility of the carbon offsetting market. To navigate the administrative
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burden associated with participation, SMEs can seek assistance from brokers, as also suggested
by SME 17, who said they would use a broker when they would start their participation in the
offset market (SME 17, p. 1).

7.3.1 Emissions reductions
When considering the options available for SMEs to participate in the COM, the focus on

emissions reduction emerges as a prominent strategy. The interviews conducted with various
stakeholders shed light on the importance of prioritizing reduction efforts over external
compensation. They express reservations about relying solely on tree planting or afforestation,
questioning the long-term effectiveness and uncertainties associated with climate change

dynamics (Interest groups & brokers 21, p. 17).

Despite the media attention and advocacy from non-governmental organizations (NGOs), the
practical implementation of emissions reductions remains minimal (Interest groups & brokers
25, p. 23). It is essential to recognize that offsetting should not be seen as a solution that
compensates for ongoing emissions but rather as a complementary measure (Interest groups &
brokers 25, p. 13). Stakeholders emphasize the need to amplify reduction initiatives as a primary
approach, urging the need for higher carbon prices to incentivize internal emissions reductions
(Interest groups & brokers 21, p. 10). The consensus is that internal reduction efforts should
take precedence in mitigating emissions because internally reducing emissions is viewed as a
critical step for SMEs to adopt, emphasizing the need to minimize reliance on fossil fuels (SME
13, p. 15).

This perspective reinforces the notion that addressing the issue of CO; emissions directly should
take precedence over relying solely on carbon credits (SME 13, p. 16). The informant from
interest group & broker firm 25 (p. 24) said that while a lot of emphasis is going to removal,
the importance to recognize that focusing solely on removal without addressing the ongoing
emissions would be counterproductive (Interest groups & brokers 25, p. 24). The analogy of a
bathtub is used to illustrate this concept, wherein the carbon cycle represents the water balance.
According to the informants from broker firm 25 the bathtub is currently overflowing with
carbon, signifying the excessive carbon in the atmosphere. Thus, it is imperative to close the
tap by reducing emissions. As also highlighted by firm 27 (p. 11) which said that “you must
close the faucet before mopping”. However, it is equally important to remove the excess carbon
from the bathtub, representing the need for removal strategies as well (Interest groups & brokers
27, p. 11). The stakeholders highlight that the key lies in both reducing emissions and removing
excess carbon simultaneously (Interest groups & brokers 25, p. 23). While it is necessary to
capture emissions from coal-fired power plants in the short term, the primary goal should be to
close down these facilities altogether (Interest groups & brokers 24, p. 16). Until that point,

maximizing emissions capture remains crucial. Looking ahead, stakeholders recognize that as

54



emissions decrease over time, there is a possibility, perhaps around 2060, when emissions will
reach a bottom. At that stage, the focus will shift to removing CO; from the atmosphere (Interest
groups & brokers 25, p. 24).

7.3.2 Emissions removals
When it comes to the options for removing CO: from the atmosphere, stakeholders

acknowledge a shifting perspective from solely focusing on emissions reduction to considering
removal strategies (Interest groups & brokers 24, p. 14). This perspective is reinforced by the
growing demand for carbon removal solutions according to a voluntary offset standard (47, p.
19). However, it is important to note that the current market is dominated by emissions
reduction projects, and greater attention and investment are required to develop effective
removal solutions. Technical removal methods, in particular, are expensive and time-

consuming to develop (Interest groups & brokers 25, p. 23).

The involvement of global multinational companies like Microsoft and Google, with their
substantial resources, in investing in costly removal options is seen as a positive development.
Their investments can drive innovation and contribute to making these technologies more
affordable in the future (Interest groups & brokers 25, p. 24). As for the standards in the COM,
Puro.Earth and Plan Vivo have emerged as significant players, while Gold Standard and Verra
have faced criticism for their lack of progress in developing methodologies for engineered
removals. This has prompted the need for these established standards to catch up and develop
methodologies or adopt practices from emerging standards (Interest groups & brokers 25, p.
22).

Stakeholders also express the belief that removing as much CO; from the atmosphere as
possible is beneficial for the world (Interest groups & brokers 21, p. 14). While reducing
emissions remains important, there is an increasing recognition of the potential for carbon
removal to have a significant impact, both in terms of environmental benefits and social impacts
within local communities (Interest groups & brokers 21, p. 16). Some stakeholders also
emphasize the importance of carbon storage in buildings as a removal option. Creating CO»-
positive buildings that not only reduce emissions but also have a net positive carbon balance is
seen as a valuable approach (SME 13, p. 7). Additionally, considering fast-growing crops like
hemp for carbon capture, which can be harvested multiple times a year on compact land, is seen

as a practical option for carbon sequestration (SME 13, p. 12).

Different from only looking at the reduction or removal options, the informant from the interest
group & broker firm 30 suggests considering broader impacts as well. They stress the
importance of evaluating projects in relation to the nine planetary boundaries, which encompass

aspects such as biodiversity loss, ocean acidification, and chemical pollution (Steffen et al.,
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2015). Additionally, the social impact of projects should be carefully assessed. If a project
negatively affects local communities in terms of environmental damage or financial harm, it
should be avoided. This approach is in line with the concept of the "doughnut economy" put
forth by Kate Raworth (2013). The doughnut economy seeks to find a balance between social
and planetary boundaries, creating a space that is both environmentally sustainable and socially
equitable, allowing humanity to flourish within these limits. Analysing projects based on their
compliance with the boundaries and criteria outlined in the doughnut economy framework can
guide decision-making, allowing projects that meet the criteria to proceed while those that do
not should be rejected (Interest groups & brokers 30, p. 15).

7.3.3 Regulation & watchdog
The current state of regulation in the carbon offset and neutrality market varies across different

countries, as highlighted by the interviews conducted. In Finland, for example, there are
minimal regulations, allowing companies to buy credits and claim carbon neutrality without
much oversight (Scholar 3, p. 8). While in the Netherlands there is only regulation about the
low-hanging-fruit on energy reduction options, where companies must invest in energy
reduction when they can earn it back in 5 years or less (Interest groups & brokers 30, p. 7). The
issue of carbon neutrality claims is also raised in the interviews, with concerns about companies
making such claims based on compensating specific parts of emissions without addressing the
overall carbon footprint comprehensively (Interest groups & brokers 24, p. 12). The informants
suggest that there is a need for stricter scrutiny and evaluation of carbon neutrality claims, not
only for specific companies like KLM but across various sectors. To ensure transparency and
prevent misleading practices, regulations and clear rules are deemed necessary. These rules can
be established either through legislation or soft law and could define the eligible units that can
be purchased and used to claim carbon neutrality. The responsibility for creating these rules can
lie with the government or the consumer protection agency (Scholar 3, p. 11). This is also
backed by the informant from broker and project developer 25, who said that organizations like
the Dutch Authority for Consumers and Markets, the Advertising Code Committee, and the
financial market supervisory bodies could be potential entities responsible for overseeing
compliance and ensuring that companies adhere to clear rules (p. 20). While some stakeholder’s
express concerns about excessive regulations eroding voluntary participation, others argue that
governments should take a more proactive role in implementing regulations and setting net-
zero targets for companies (Interest groups & brokers 25, p. 14). This is also what a lot of
companies want according to the informant from firm 21 (p. 10) who said, “just put down what
we have to do, then we can anticipate based on that". This is supported by the statement of the
informant from firm 25 (p. 14) which indicates that governments often "don't dare to make
regulations, but they just have to!" (Interest groups & brokers 25, p. 14).
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It is interesting and significant that several informants that work for companies active as brokers
indicate that they want more regulation in the market. The informant from Interest group &
broker 27 (p. 7) sums this up well "it would be very helpful if there were just clear rules that
companies could just follow and refer to. Now basically all those climate claims are the fantasy
of the marketing department... and that doesn't help the credibility of the market" (Interest
groups & brokers 27, p. 7).

The idea of having a watchdog overseeing the voluntary COM is also widely supported among
the interviewed stakeholders. They recognize the need for a critical authority to ensure
compliance with regulations and standards (Interest groups & brokers 21, p. 11). Stakeholders
emphasized the importance of reduction efforts rather than relying solely on compensation,
highlighting the need for an authority to prioritize and enforce reduction measures (Interest
groups & brokers 21, p. 11). While existing standards and certifications already play a role in
controlling the market, some stakeholder’s express doubts about their effectiveness and suggest
the need for additional control mechanisms (Interest groups & brokers 24, p. 12). The use of
voluntary auditors, registers, and International Organization for Standardization (ISO) norms is
mentioned, but these mechanisms do not provide mandatory oversight (Interest groups &
brokers 25, p. 18).

The same question was asked to scholar 3 (p. 12), if he thought it would be beneficial if there
would be a watchdog overseeing the voluntary COM, he reacted with the statement that it would
definitely be beneficial and that this “is also what the economic theory is saying as well” and
that “this is not a market that is working well”” because companies “are buying something and
they don't know if it is high quality or low quality. If I buy a tomato and then I realise it is shit
quality I won't buy it again. But if I buy an offset I will never know”. He describes that offsets
are credence goods and that credence goods in economics “have an adverse selection market
failure” (Scholar 3, p. 12). The role of the watchdog could involve conducting regular
verifications and audits, as well as publishing reports and exposing any fraudulent practices.
This would help to transition offsets away from being a credence good and could “build trust
and enhance the credibility of carbon offset projects” (Interest groups & brokers 30, p. 12).
Furthermore, having a unified standard for all projects could simplify the validation process
and increase efficiency. The establishment of a UN watchdog is a possible way to ensure that
all projects adhere to the same standards (Interest groups & brokers 30, p. 13).
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7.3.4 Expectations of the interviewed informants for future legislation
Firstly, interviewed informants from interest groups & brokers addressed their expectation that

the EU-ETS will expand to include fuels for buildings and transportation, which will have
implications for companies outside the EU-ETS as also described before (Interest groups &
brokers 25, p. 14). Additionally, there is anticipation of the introduction of zero-emission urban
logistics, leading to the phasing out of gasoline and diesel vehicles used by companies in the
20 largest cities of the Netherlands and a shift towards electric vehicles (Interest groups &
brokers 30, p. 10).

The informants expect the implementation of regulations for climate claims and the use of
climate-neutral labels somewhere in 2024 (Interest groups & brokers 27, p. 8). This aligns with
the upcoming Corporate Social Responsibility Directive (CSRD), which will require
companies, including SMEs, to communicate their carbon footprint and reduction strategies.
The reporting obligation is already in effect for certain categories of companies, with specific
deadlines based on their size. The CSRD will apply to all large, listed companies with more
than 500 employees from 2024. For large non-listed enterprises and SMEs from 2025 and for
small and medium listed companies, which include SMEs, obligation applies from fiscal year
2026. (Voluntary offset standard 47, p. 14; Interest groups & brokers 30, p. 9).

Furthermore, the European Commission is expected to introduce its own method documents for
carbon removal, allowing organizations (voluntary carbon offset standards) to issue certificates
based on these documents and thereby guaranteeing a minimal quality of sold offsets. Efforts
are also underway to develop a framework for the marketability of these negative emissions
(Interest groups & brokers 25, p. 15; Voluntary offset standard 47, p. 12, 17). While the
informant from the voluntary offset standard 47 (p. 18) expressed a preference for a regional
approach to addressing climate issues to accommodate reduction projects with local
environmental characteristics (e.g., flood lands in the Netherlands to reduce CO2 emissions
from biodegradation within the land). However, he also recognized that a common method
document within the EU would facilitate future linkage of the ETS and voluntary market, this

because a common method document can guarantee a minimum quality for the offsets.

Moreover, there is speculation about the potential reactivation of article 24A from the Paris
Agreement, which would create a link between non-ETS projects and the ETS markets as
described above. This could allow additional certificates to be obtained and recognized as
carbon credits, with emissions reductions shifting from the project sector to the buyer's sector.
When this might happen is uncertain and depends on the expected regulations regarding the
uniform method documents for voluntary offsets as described above. When asked in the
interview whether he thinks it is good or bad that a link is being created between these two
markets, he responded with “I think that's good, because of course in Europe now we have the
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ETS market pretty much under control, with the market stability reserve. And if you then say;
the polluters pay for clean innovative projects outside the ETS. Then yes, you get additional
money again that becomes available for climate innovation (Voluntary offset standard 47, p.
13).

In summary, the expectations of the interviewed informants include the expansion of the EU-
ETS, the transition to zero-emission urban logistics in the Netherlands, the implementation of
regulations for climate claims, the introduction of the CSRD reporting obligation, the
development of method documents for carbon removal, and the possibility of linking non-ETS
projects to the ETS.

7.3.5 Claiming savings as country
What was also interesting in the interviews was that many informants from brokers and interest

groups were interested in which country could claim the savings bought by private actors on
the voluntary COM. At first, this did not seem relevant to SMEs and therefore the thesis, but
after deeper analysis of the data, this turned out not to be the case after all.

One important consideration is the potential claim of carbon neutrality. If an SME wants to
claim carbon neutrality, it must ensure that the purchased offsets do not count toward another
country's emissions reduction targets. This issue is referred to as the ‘double counting problem’
(Scholar 3, p. 8). Compliance with international agreements and regulations, such as the Paris
Agreement and Article 6, requires corresponding adjustments and authorization from the host
country (Interest groups & brokers 25, p. 18). Failure to address this issue could result in double
counting and undermine the credibility of carbon neutrality claims. The evolving rules and
targets under international agreements also influence the attractiveness of different destination
countries. The Kyoto Protocol allowed for the purchase of offsets from countries without
emissions reduction obligations, known as ‘low hanging fruits’ (Scholar 3, p. 9). However,
under the Paris Agreement, more countries have their own emissions reduction targets, making
it necessary to focus on the ‘middle hanging fruits’ (Scholar 3, p. 9). This means that SMEs
need to consider countries that still offer viable emissions reduction opportunities while

complying with international agreements.

Another aspect is the desire to have the emissions reductions contribute to the national climate
accounting of the SME's home country. SMEs want their emissions reductions to be recognized
and contribute to their country's overall reduction efforts. However, currently, there is no
established method to account for emissions reductions achieved through the voluntary offset
market (Voluntary offset standard 47, p. 16). Overcoming this challenge requires the
involvement of the government to ensure proper accounting and avoid double counting issues

(Voluntary offset standard 47, p. 16). It is also worth noting that the carbon trade market and
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the acceptability of offsets can vary among countries. For example, in the case of Indonesia,
there were temporary restrictions on carbon trade due to the country's focus on its own

emissions reduction efforts (Interest groups & brokers 21, p. 18).

In conclusion, this discussion chapter highlights the importance of combining emissions
reduction and removal strategies within the COM. This balanced approach is crucial for
effectively addressing carbon emissions and combatting climate change. Stakeholders
emphasized the need for investment, technological advancements, and collaboration to advance
removal solutions. The adoption of innovative approaches, such as carbon-positive buildings
and the use of fast-growing crops for carbon capture, can also contribute to meaningful removal
efforts. Furthermore, stakeholders stress the importance of considering broader environmental
impacts and social responsibility when formulating climate policies and evaluating projects.
The establishment of clear regulations and guidelines, along with the presence of a watchdog
authority, is advocated to ensure credibility, transparency, and effectiveness in the carbon offset
and neutrality market. Understanding these factors helps SMEs make informed decisions in
their participation in the voluntary offset market.

7.4 MCDA Criteria

The MCDA criteria has been used to evaluate and assess different options that SMEs have when
choosing offset credits. These criteria serve as the basis for comparing and ranking these options
on a project level based on more than just their price. They also represent the key factors or
dimensions that are considered important in the context of the research problem such as risk of
carbon leakage, double counting problem, permanency, and complexity of establishing the
baseline. To ensure that the criteria reflect the perspectives and expertise of experts, the
Informants were actively involved in the creation of these criteria and the criteria are divided
into three groups, the technology group, profitability, and market group. Before conducting the
interviews, the selection of criteria was based on a comprehensive review of the existing
literature in the field. The identified criteria capture key aspects that are commonly considered

when evaluating and comparing projects for carbon credits. These criteria are as follows
(O’Brolchain et al., 2022):

Additionality: Projects must demonstrate that they go beyond the ‘business as usual’ scenario
and achieve additional emissions reductions. Measurability: Emissions reduction achieved by
a project should be quantifiable in a transparent and verifiable manner. Verifiability: The
quantification of emissions reduction should be independently verifiable according to
predefined criteria. Conservativeness: Baseline emissions should be underestimated while
project emissions should be overestimated to ensure the project's effectiveness in achieving
emissions reduction targets. Reliability: Complete and reliable documentation is essential to
ensure confidence in the market and prevent double selling of carbon credits. Transparency:
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Approved projects should be recorded in online registries, providing open and transparent
access to relevant information. Sustainability: Projects should not contribute to the
deterioration of socioeconomic or environmental conditions but instead aim to conserve or
improve them. Permanence: Measures should be taken to prevent the reversal of emissions
reductions achieved by the project and ensure their long-term permanence. Baseline: Emissions
reduction is quantified relative to baseline emissions, which represent the ‘business as usual’
scenario for the project area. Speed: The timespan which it takes for carbon to be stored.
Leakage: Projects should be designed to prevent higher emissions outside the project boundary
due to their implementation. Co-benefits: In addition to emissions reduction, projects may
generate other positive outcomes such as improved water quality, biodiversity enhancement,

and ecosystem services.

During the interviews, the experts were asked to provide their insights and opinions on the
criteria. They were specifically requested to assign weights to each criterion, which represents
their perception of the relative importance or significance of the criteria in the decision-making
process. This participatory approach enhances the credibility and relevance of the MCDA
analysis and increases the likelihood of generating robust and comprehensive results.

7.4.1 MCDA Technology
Potential positive impact on the environment (other than ability to reduce CO;
emissions)
‘Potential positive impact on the environment (excluding CO> capture)’ as a criterion expands

the assessment beyond CO»-related factors, considering broader ecological benefits. It
encompasses aspects like biodiversity conservation, habitat restoration, and sustainable
resource use, enabling a more comprehensive evaluation of a project's environmental
contribution. The experts rated this with an average of 3.8 from a 1-5 scale, indicating the
importance of not only the ability to capture CO> with projects but to look at the broader aspects
as well. The informant from broker firm 30 (p. 15) mentioned that the doughnut economy
method as described earlier in this thesis would be a good way to look at these aspects. Another
method could be to rank projects based on the Sustainable Development Goals (SDG’s) as
already done by the Gold Standard.

CO: capturing density (higher = higher density)
This criterion focuses on the ability of a project to efficiently capture and store CO> emissions.

It measures the effectiveness of the technology or approach in capturing and sequestering CO>
from the atmosphere. A higher density indicates a higher capacity to remove CO2, which could
be a crucial aspect when considering the limited physical space, we have available on this earth.

The diverse weights given by the experts (25/1, 47/4, 24/3, 27/1, 30/2) for the CO; capturing
density criterion reflect different perspectives, project-specific characteristics, and individual
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preferences. Some experts argue that the density is no concern for projects when choosing the
tree type for example, while others acknowledge the limited space we must work with on this
earth.

Speed of CO; capture (higher = faster)
Together with the density, the speed of COx capture is included to assess the efficiency and

effectiveness of different projects in capturing CO». This criterion measures how quickly the
project can remove CO; from the atmosphere, which is important in addressing climate change
and reducing GHG emissions. Projects with higher speeds of COx capture are favoured as they
can have a more immediate impact on mitigating environmental concerns. This criteria can also
be used for choosing tree types, some trees will reach their maximum capacity faster than other
types, this is especially important when these trees are then used to store the CO, after burning
in biomass facilities. This criterion was also rated very diverse, which will have the same

reasons as those of density. The average score was a 2.4 on a scale of 1 to 5.

Use of free open space (not in competition with food production | higher = less
competition with food production)
The criterion of the use of free open space is included to evaluate the compatibility of CO»

reduction and removal projects with food production. This criterion assesses whether the project
utilizes open space without competing with agricultural activities. Projects with higher scores
indicate a lower level of competition with food production, ensuring that the implementation of
CO; reduction and removal initiatives does not compromise the availability of land for growing
food. This criterion aims to strike a balance between environmental goals and maintaining food
security. Experts from firm 25 and 24 ranked this criterium low with a 1, mentioned that the
negative co-benefits are also captured in some of the other criteria, especially the first that looks

at the positive impacts on the environment. The average score for this criterium was a 3.

Maturity of technology (higher is more mature)
The criterion of the maturity of technology assesses the level of development and readiness of

CO; reduction and removal technologies. It focuses on the Technology Readiness Level (TRL)
phase, which indicates the maturity and implementation potential of a technology. The
interviews resulted in the following grades: 25/1 (indicating that the technology should be
functional, regardless of its age) 47/3 (highlighting the need for technologies that are already
established in the market but require further support) informant 24 gave a score of 2, informant
27 gave a score of 5 and informant 30 gave this criterium a score of 3. The diversity in grades
can be attributed to various factors. Each informant may have different perspectives and
knowledge about the technologies, leading to varying assessments. Additionally, the
interpretation of maturity and the importance placed on it can differ among individuals. Some
may prioritize more established technologies, while others may see potential in supporting and
advancing emerging technologies.
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Risk of carbon leakage (higher = less risk)
The criterion of risk of carbon leakage evaluates the potential for CO2 emissions to shift or leak

to other regions or sectors because of CO> reduction and removal projects. Informant from
broker and project developer firm 25 rated this criterium with a 4.4, indicating that the risk of
leakage depends on the specific project, and highlighting its importance as a criteria. All other
experts also rated this criterium high, showing the importance of avoidance of carbon leakage
in projects.

Danger of double counting (higher = less danger)
The criterion of danger of double counting assesses the risk associated with the potential double

counting of CO; reductions or removals in carbon offset projects. The experts provided their
assessments for this criterion, and the average grade was calculated to be a 4.6, highlighting the
importance to reduce the risk of double counting. The expert from firm 25 suggested that the
risk of double counting is considered significant and should be carefully addressed in the
evaluation of carbon offset projects. The specific procedures and certification standards
implemented by certifying bodies, such as ICROA, Verra, Gold Standard and SNK, play a
crucial role in mitigating this risk according to informants in firm 25 and carbon offset standard
47. It is important to have robust procedures in place to ensure accurate accounting and avoid

any potential double counting of CO> reductions or removals.

Permanence of CO; capture (higher = more permanent)
The criterion of permanence of CO> capture is a really important criterium as indicated earlier

in this thesis. It evaluates the extent to which the captured CO; remains stored over time in
carbon offset projects. The experts provided their assessments for this criterion, and the average
weight was calculated to be a 3.8. The experts' comments from voluntary carbon offset standard
47 indicate that the risk of permanence varies depending on the project type. For example, the
permanence period may differ for projects involving grasslands (e.g., 10 years) compared to
forests (e.g., 50 years). Additionally, the implementation of standards, such as those set by
ICROA, helps address the risk of permanence and ensures the long-term storage of captured
COz (25). Considering the average grade and the experts' comments, it is clear that the
permanence of CO; capture is recognized as an important factor in evaluating the effectiveness

of carbon offset projects.

Complexity in establishing baseline (higher = less complex)
The complexity in establishing the baseline criterion assesses the difficulty in accurately

determining the baseline for measuring the effectiveness of carbon offset projects. The average
weight for this criterion is 3, indicating moderate importance for the low complexity of projects.
Experts noted that complexity varies depending on the project type. Nature based solutions
(NBS) may pose challenges in pinpointing the baseline quantitatively, while technological

solutions offer more measurable baselines. Minimizing complexities is crucial for accurate
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assessments. Clear guidelines and robust methodologies are needed to streamline the process

and reduce uncertainties.

7.4.2 MCDA Profitability
Average profit potential (profitability)
The average profit potential criterion evaluates the financial viability and profitability of carbon

offset projects. The average weight for this criterion is 2.8, indicating moderate importance
according to the experts. Experts from firm 25 noted that profit potential is important for project
developers in terms of project initiation and continuity but may not necessarily correlate with
the overall quality of the project. According to the informant from firm 27 who rated this
criterium with a 5, it is important to ensure a minimum level of profitability for projects, but he

noted that it should not compromise the quality or effectiveness of the project.

Price = (higher = lower price)

The price criterion evaluates the cost or price associated with the carbon offset projects. The
average weight for this criterion is 2, indicating moderate importance. Experts noted that the
price of the carbon offset certificates may vary depending on the market status and dynamics
and two experts even refused to give a weight for this criterium, questioning the relevance. In
the end it was decided to add this criterion because price is always an important aspect. The
rule of thumb is that a price that is too low at the final sale (i.e., not at project level) is not a
good thing because good control of that project has not been possible for a really low price, and
it slows down sustainability within companies themselves. On the other hand, you could say
that a very low price (at the project level) means that you have a project grabbing the low-
hanging fruit, and thus you can achieve a lot with less money. Overall, while price is a factor
to consider, it may not be the primary driver for project credit assessment.

Amount of competition in the market (higher = more competitors = better for market)
The criterion of ‘Amount of competition in the market’ assesses the level of competition present

in the COM. The average weight for this criterion is 2.6. Experts from firm 25 noted that on the
project level, the amount of competition is not considered significant and assigned a grade of 1
to it. However, at the standard level, the competition becomes more relevant. Overall, the
impact of competition in the market is context-dependent, with different perspectives resulting
in a wide spread of weights given.

7.4.3 MCDA Market
Positive social impact (good living environment)

The criterion of ‘Positive social impact’ evaluates the potential benefits and improvements in
the living environment of local communities resulting from the carbon offset projects. The
average weight for this criterion is a 4.2. Experts recognized the importance of social benefits
and assigned grades accordingly. Expert 25 recognised the importance of social benefits and
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mentioned that the continuity of projects gets higher when the social impact of the project is
positive. Overall, the experts acknowledged the value of projects that contribute positively to

the living environment and prioritize their continuity.

Market growth potential
The criterion of ‘Market growth potential’ assesses the potential for growth and expansion in

the market for the project types. One example is that there is a limit to how many forests we
can plant, one study already indicates that there are more pledges by companies to become
carbon neutral by planting trees than there is room on earth for these trees (Mackenzie, 2021).
The average weight for this criterion is 2.8. One informant from company 25 gave a weight of
1, indicating that market growth potential was not considered a significant factor. Two
informants from companies 27 and 30 gave grades of 2 and 3, suggesting that finding market
growth potential is moderately important. Two informants from companies 47 and 24 gave
weight of 4, indicating the need to find market growth potential substantially important. The
experts recognized the importance of projects with favourable market conditions and growth
prospects, highlighting the potential for scalability and market demand but mostly found this

criterium less important than others.
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Publicity potential (marketing)
The criterion of "Publicity potential" assesses the marketing and publicity capabilities of carbon

offset projects. Planting trees sounds more relatable than CCS that uses heavy equipment to
suck up CO; from the air and transport it with long pipelines to old gas fields. From the
perspective of the project itself, the weight factor for this criterion would therefore be a 3.2,
according to the experts. Company 25 indicated that while good marketing is important for
enhancing the project's visibility and impact, it does not directly affect the quality of the project
itself.

Weighted Average

- Company] 24 | 25 | 27 [ 30 [ 47 [ Average:

Techno[ogy Weight (1-5) Weight (1-5) Weight (1-5) Weight (1-5) Weight (1-5) Weight (1-5)

Potential positive impact on the environment (other than ability to reduce CO2 emissions) 5 3 3 5 3 3,8
CO2 capturing density (higher = higher density) 3 1 1 2 4 2,2
Speed of CO2 capture (higher =faster) 3 3 1 3 2 2,4
Use of free open space (not in competition with food production | higher =less competition with food production) 1 3 4 4 3 3,0
Maturity of technology (higher is more mature) 2 1 5 3 3 2,8
Risk of carbon leakage (higher = less risk) 4 4 5 4 5 4,4
Danger of double counting (higher =less danger) 5 4 5 5 4 4,6
Permanence of CO2 capture (higher =more permanent) 3 4 5 4 3 3,8
Complexity in establishing baseline (higher =less complex) 3 4 2 3

Max score:

Profitibility
Average profit potential (profitability) 3 1 5 2 3 2,8
Price = (higher =lower price) / 1 / 3 2 2,0
Amount of competition in the market (higher =more competitors = better for market) 2 3 1 3 4 2,6

Max score:

Positive social impact (good living environment) 5 3 3 5 5 4,2
Market growth potential 4 1 2 3 4 2,8
Publicity potential (marketing) 3 2 4 3 4 3,2

Max score:

Explenation:
Red =Not adjustable
Green =Can be adjusted

P.f.W. = Points for Weiihtini

Table 5: Weighted average of informants (source: own creation)
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7.5 MCDA Project types
The MCDA analysis requires naming the project types. To determine these project types, use
is made of the Oxford Principle as described earlier and the taxonomy described therein as
visible in figure 7.

How is the offset generated?

] |
| 1

Emission Carbon
reduction removal
Is carbon stored?

No | Yes | Yes

How is carbon stored?

I |
©) @ @ ® )
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or emission reduction

Emissions reduction
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Emissions reduction
with long-lived

Carbon removal
with short-lived storage

Carbon removal
with long-lived

without storage storage storage storage
Forward-looking, Clear retrospective + Avoided damage to « CCS on industrial o Afforestation & « DACCS
counterfactual emissions data: ecosystems facilities reforestation * BECCS
baseline: * N,O abatement * Changestoag « CCS on fossil-fuel + Soil carbon o Mineralisation
* Renewable energy  * Methane practices that retain power plant enhancement  Enhanced
* Cleaner cookstoves  abatement already-stored carbon * Ecosystem restoration weathering

Less permanent

More permanent

More permanent

Higher risk of reversal Lower risk of reversal

Less permanent
Higher risk of reversal

Figure 7: Taxonomy of Carbon Offsets (source: Oxford Principles)

Where the Oxford taxonomy could be improved is by not only considering the duration of
carbon storage but also examining whether this occurs by removing carbon from the biosphere.
This approach can prevent the carbon from being released again. A forest, for instance, can
indefinitely store its carbon if properly managed. However, the likelihood of this lasting for
hundreds of years is small and therefore difficult to quantify. On the other hand, determining
whether carbon storage is happening within or outside the biosphere is much more feasible.
Additionally, emissions can also be reduced within a company, as also recommended in the
Oxford principles. This can be used at a project level within the company for offsetting, as
advised by an informant providing consultancy services in the construction sector: "we would
suggest that you offset in your own accounts" (SME 13 p. 6). By implementing these two
improvements, six grades of offsetting can be identified: first, reducing emissions internally has
the greatest impact, preventing CO; emissions without any lag, miscalculations, or double
counting. Second, emissions reduction without storage. Third, emissions reduction with storage
inside the biosphere. Fourth, carbon removal with storage inside the biosphere. Fifth, emissions
reduction with storage outside the biosphere. Lastly, carbon removal with storage outside the
biosphere.
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How is the offset generated?

|

Emission Carbon
reduction removal

v

Is the reduction inside or outside the company?

Inside l Outside
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Is carbon stored?
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#1 #2 #3 #4 #5 #6
Emission reduction Emission reduction Emission reduction Carbon removal Emission reduction Carbon removal
inside company without storage inside biosphere inside biosphere outside biosphere outside biosphere

Figure 8: Improved taxonomy of Carbon Offsets (source: own creation)

Listed below are the possible ways to generate carbon offsets as described in the ‘Improved
Taxonomy of Carbon Offsets’ (figure 8). This list is extensive but by no means complete. Each
criteria shows the earlier determined weights as chosen by the experts. The MCDA also shows
the weight for each project type, which together forms a score per project type. This estimate is
based on the knowledge accumulated during the preparation of this thesis and may depend
heavily on personal opinions. The MCDA tool will be provided so that SMEs or other interested
parties can fill it in as they wish. To truly grade the project types for each criterion, an extensive
additional study is required in which experts from each project type are asked to provide
weights for each criteria, like what was done in this thesis in determining the weights of the
criteria themselves. Since this would require a complete additional study, you will have to make
do with the estimates as described below.

7.5.1 Emissions reduction without storage
Renewable energy
Offsets can be generated by starting renewable energy projects, creating renewable energy

credits (RECs). These project types aim to reduce GHG emissions and contribute to the
transition to a more sustainable energy system. The common project types are, solar energy
projects, wind energy projects, biomass energy projects, hydropower projects, and geothermal
energy projects. One major drawback is that renewable energy projects are often already
profitable on their own, making it difficult to achieve additional emissions reductions. Verified
carbon offset projects require additionality, but RECs do not (Cames et al., 2016). While initial
funding may be necessary, it doesn't mean that projects wouldn’t be financially interesting
within the lifetime of, for example, a solar farm or hydro dam. RECs only certify renewable

energy production, confirming it comes from renewable resources instead of fossil fuels.
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However, they do not guarantee the avoidance of specific amounts of fossil fuel electricity
generation or carbon emissions (U.S. Environmental Protection Agency, 2018).

Cleaner cookstoves
Traditional cooking methods in developing countries rely on inefficient and polluting

cookstoves that burn solid fuels like wood, charcoal, or dung. This widespread practice
contributes to deforestation, significant carbon emissions (up to 25% globally), indoor air
pollution, and health issues. Cleaner cookstove projects aim to tackle these problems by
introducing improved, efficient, and environmentally friendly cookstoves. However, challenges
arise in ensuring the permanence of emissions reduction due to low adoption rates and stove-
stacking, where improved stoves are used alongside traditional ones, leading to increased air
pollution and fuel consumption. Clean cookstoves score low in establishing accurate baselines
and providing additionality until better implementation strategies are in place (Brakema et al.,
2020).

N>O Abatement
N20 is a potent GHG contributing to climate change and ozone layer depletion, primarily

emitted from agricultural activities, industrial processes, and waste management. N>O
abatement projects seek to implement measures and technologies to reduce or eliminate N>O
emissions, particularly in sectors like agriculture, chemical production, and wastewater
treatment. However, in the absence of regulation mandating N>O emissions abatement,
operators of nitric acid plants, for example, lack economic incentives to undertake such
measures due to associated costs without financial benefits. Therefore, N2O abatement projects
are normally considered to be additional, and the baseline scenario assumes N>O is emitted into
the atmosphere without any abatement measures (UNFCCC/CCNUCC, 2011). There is
however the expectation that NoO abatement will eventually fall under regulations in many
countries, and it can be argued that this should already be the case, considering the prevention
of these emissions should be a part of normal business operations for companies (Kanter et al.,
2020).

Methane Abatement

Just like with N2O abatement it could be argued that CH4 abatement should already fall under
normal regulations and be part of day-to-day normal business operation. This is because CHa is
a potent GHG with a significantly higher global warming potential than CO being
approximately 30 times greater than that of CO; over a 100-year period (Carbon Offset Guide,
2019a). It is primarily released from various sources such as landfills, agriculture, energy
production, and natural gas systems. CHs abatement projects aim to reduce or eliminate CH4
emissions by implementing strategies and technologies that capture, utilize, or prevent the
release of CHy into the atmosphere. Drawbacks of these projects are that while CHa is a potent
GHG, it also dissipates quicker in the atmosphere then CO», (i.e., 12 years vs 300-1000 years)

69



therefore making it less permanent when used to offset CO2 emissions (IEA, 2022b). It is
furthermore questionable if companies are not already legally obligated to reduce CHgs
emissions, reducing additionality. Profitable CHs offset projects can hinder emissions
regulations when projects become profitable through the sale of these offset credits, and this is
capped off by the fact that CH4 projects often underperform, achieving only a fraction of
projected emissions reductions. One study for example showed that CDM landfill CH4 projects
realize only 35% of their projected emissions reductions (Cames et al., 2016; Carbon Offset
Guide, 2019a).

7.5.2 Emissions reduction inside biosphere
Avoided damage to ecosystems
In the taxonomy from Oxford University for generating carbon credits, avoiding damage to

ecosystems is mentioned. Ecological compensation, also known as biodiversity offsetting, is a
process aimed at mitigating the ecological damage caused by infrastructure projects or other
activities. It involves measures such as habitat restoration, the establishment of new protected
areas, or other conservation management methods. These actions are undertaken to compensate
for the loss of biodiversity and ecosystem services caused by human interventions. Biodiversity
offsetting serves as a mechanism to restore or enhance natural habitats and promote ecological
conservation. Drawbacks lie in the complexity of establishing the baseline, the permanence of
the CO> emissions avoided, the danger of double counting and risk of carbon leakage. While
benefits lay in the potential positive impact on the environment and positive social impact
(Moilanen & Kotiaho, 2018).

Carbon farming
Changing agricultural practices to retain already stored carbon or also called carbon farming

rerefers to storing carbon and/or reducing GHG emissions at farm level. It offers significant but
uncertain mitigation potential in the EU, can deliver co-benefits to farmers and society, but also
carries risks that need to be managed according to a study conducted for the European
Parliament. Projects focused on changing agricultural practices to retain already stored carbon
typically involve implementing sustainable farming techniques. Examples include conservation
agriculture, agroforestry, nutrient management, and livestock management. These practices

enhance carbon sequestration and reduce emissions.

Carbon farming can offer additional benefits, such as environmental and climate adaptation
advantages, as well as socio-economic benefits. However, determining additionality, i.e.,
whether mitigation would have occurred without the carbon farming incentive scheme, can be
challenging. And ensuring permanence is another challenge in carbon farming, particularly in
the storage of carbon. Stored carbon in biomass and soils can be released intentionally or
unintentionally. Actions like changing cropping patterns or reintroducing tillage can result in
the rapid release of stored soil carbon (McDonald et al., 2021).
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7.5.3 Carbon removal inside biosphere
Afforestation & reforestation
Planting trees can be classified in either reforestation or afforestation. Afforestation refers to

the establishment of forests on lands that have not been forested for a long time, while
reforestation involves replanting trees on lands that were previously forested but have been
cleared or degraded. These projects sequester CO: through photosynthesis, contributing to
climate change mitigation. Trees absorb CO», storing carbon in their biomass and soil. While
afforestation carbon offsets strengthen carbon sinks, are cost-effective, and help maintain the
water cycle, they also face drawbacks as already often mentioned in this thesis. They often lack
permanence, as forest cover can be lost due to natural events or human activities. Additionally,
these projects do not immediately reduce carbon emissions, and they can have negative impacts

on previously established ecosystems (Smoot, 2022).

Soil carbon enhancement
Soil carbon enhancing practices (SCEPs) and carbon farming share similarities as agricultural

management practices. While carbon farming aims to retain already stored carbon, SCEPs focus
on removing additional carbon from the atmosphere. Soils hold a significant amount of carbon,
with nearly 80% of land-based carbon stored in soil ecosystems. SCEPs effectively sequester
atmospheric carbon by increasing soil organic carbon (SOC) levels. These practices and
techniques contribute to climate change mitigation and promote soil health improvement but
have the same problems with additionality and permanency as carbon farming (Ng’ang’a et al.,
2019).

Ecosystem restoration
Ecosystem restoration is a significant project type within the MCDA framework for generating

carbon credits. It involves the revitalization and rehabilitation of degraded ecosystems, such as
forests, wetlands, grasslands, and coastal areas, to restore their ecological functions and enhance
their capacity to sequester carbon. The drawbacks of this method, include high costs, uncertain
outcomes, and the need for long-term commitment, the success of ecosystem restoration
projects relies on effective monitoring and long-term management. Without ongoing
maintenance and protection, restored ecosystems may be vulnerable to degradation or relapse

into their previous degraded state (Wheeler & Proctor, 2021).

7.5.4 Emissions reduction outside biosphere
CCS on industrial facilities
CCS is a technology used in industrial facilities to capture and store CO; emissions, preventing

them from being released into the atmosphere. It offers a potential solution for mitigating
significant CO2 emissions from heavy industries. However, there are downsides to this
technology as well. The biggest downside attached to fossil gas projects is that they only address
a portion of the carbon pollution released during production and does not reduce the remaining

(80% or more) of the emissions when the product is burned by the final customer. This
y
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inherently makes such projects prone to greenwashing accusations when carbon neutrality is
claimed with it or when such projects are declared as being climate friendly. Another drawback
is the need for rigorous monitoring and verification of carbon capture to ensure its effectiveness.
Past experiences have shown that some companies failed to adequately monitor or verify their
capture of GHGs, leading to the revocation of claimed carbon sequestration credits (Rajabloo
et al., 2023; Robertson & Mousavian, 2022).

CCS on fossil fuel plants
CCS on fossil fuel plants captures CO> emissions from these facilities to reduce their

environmental impact and then storing or utilizing the captured COz> to reduce its impact on the
environment. However, drawbacks include potentially prolonging the use of fossil fuels,
hindering the transition to renewables. SDACCU (Sustainable Direct Air Capture and Carbon
Utilization) plants, can even increase air pollution and overall social costs compared to not
capturing CO; according to a study performed by Jacobson (2019). The total social costs
associated with these approaches are consistently higher than directly using renewables or
bioenergy to replace fossil fuels. Considering the fate of captured CO», the challenges become
more apparent. If CO; is stored underground without leaks, the added emissions are minimal.
However, if the captured CO: is utilized for oil recovery, more oil is extracted and burned,
leading to increased combustion, CO> emissions, leakage of CO, and air pollution. Using
captured CO; to produce carbon-based fuels as a replacement for gasoline and diesel still
requires energy for production, and the resulting fuel is still burned in vehicles, creating
pollution. Another proposal involves using captured CO; to produce carbonated drinks.
However, along with the aforementioned issues, most of the COz is released into the air during
consumption (IEA, 2023b; Jacobson, 2019).

7.5.5. Carbon removal outside biosphere
DACCS
Direct Air Carbon Capture and Storage (DACCS) is a CCS approach that directly captures CO>

from the air to mitigate climate change. The technology uses fans to draw in air and employs
materials to absorb the carbon dioxide. The captured CO> can be stored in deep geological
formations. DACCS offers benefits such as high storage permanence and a limited land and
water footprint. However, there are drawbacks, including higher energy requirements and costs
compared to other carbon removal technologies. The cost of capture can range from $200/t to
$700/t (Jennifer L, 2022a). Currently, DACCS offsets are not at a scale to offset global carbon
emissions, and they do not directly reduce individual carbon emissions, raising concerns about
greenwashing (IEA, 2023a; Smoot, 2021).
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BECCS
Bioenergy with Carbon Capture and Storage (BECCS) is a technology that combines bioenergy

and CCS to achieve negative carbon emissions. It involves capturing CO from biogenic sources
and permanently storing it (IEA, 2022a). However, the key challenge lies in producing and
managing sustainable biomass while minimizing negative impacts. Negative emissions can
only be achieved if the plant growth is additional to what would have occurred naturally. The
entire BECCS process requires significant energy and may have carbon leakage issues,
potentially leading to emissions rather than emissions reductions (see figure 9) (Fern, 2022).
Furthermore, the implementation of BECCS could have adverse effects on biodiversity
according to a study on ‘the impacts on terrestrial biodiversity of moving froma2 °Ctoa 1.5
°C target’ (Smith et al., 2018).
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Figure 9: BECCS and its drawbacks (Fern 2022)

Mineralisation

Mineralisation, as a CCS method involves converting captured CO; into stable mineral forms
that are permanently stored in geological formations. This approach differs from traditional
CCS methods that inject CO2 underground. Mineralisation utilizes specific minerals to react
with CO2 and form solid carbonate minerals, such as calcium carbonate or magnesium
carbonate, which securely store CO> for extended periods. This process offers permanent
carbon storage, rapid CO> emissions reduction, and protection of the environment. However,
mineralisation is expensive, not yet at a global scale to fully offset emissions, and may have
potential negative environmental impacts (Smoot, 2020a).
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Enhanced weathering

Enhanced weathering is a CCS technology that aims to increase the alkalinity of the ocean by
depositing rock particles into it. This method involves storing carbon in the ocean through a
chemical reaction that removes CO> from the atmosphere. Silicate rocks like basalt, which are
remnants of ancient volcanic eruptions, are pulverized to expedite the weathering action. By
accelerating the natural weathering process, enhanced weathering promotes the breakdown of
rocks into fine grains and the formation of bicarbonate. This bicarbonate is then transported to
the oceans, where carbon is stored either in dissolved form for an extended period or locked in
the sea floor. However, despite its potential for carbon sequestration, scientists have concerns
about the potential impact of enhanced weathering on marine ecosystems (Chow, 2020;
harrisson, 2018).
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7.6 Multicriteria Decision Analysis (MCDA) for all the options

D A ap o method
-
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g Abatement to ecosystems . facilities weathering
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Maturity of (higher is more mature) 28 5 4 5 4 5 5 4 5 4 4 3 3 1 3 8 2 1 8
Risk of carbon leakage (higher = ess risk) 4,4 2 1 4 3 2 8,8 2 8 2 8,8 2 8 2 8 2 2 2 5 5 5 5
Danger of double counting (higher = less danger) 46 1 4 5 2 9 2 9 2 9 2 9 2 9 1 3 3 5 5 5 3 8
Permanence of CO2 capture (higher =more permanent) 38 1 1 3 1 8 1 2 6 1 2 1 8 5 9 5 5 5 9 5 9 5 9 5 9
Complexity in establishing baseline (higher =less complex) 3,0 5 1 4 3 9 1 1 2 6 1 1 5 5 5 4 4 2 6
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Amount of competition in the market (higher =more competitors = better for market) 2,6 5 4 0,4 2 2 3 8 3 8 4 0 4 0 2 3 3 1 6 2 2 2
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Positive social impact (good living environment) 42 3 6 5 1 1 2 6,8 3 6 4 6 3 6 3 5 1 4 1 1 1 1 1
Market growth potential | 28 | s 4 3 1 1 8 2 6 2 6 2 6 3 8 2 6 2 6 2 6 5 5 5 3 8
Publimx Eotennal marketmg) 32 4 8 L 6 1 1 3 6 4 i 5 3 4 3 6 1 1 2 & 2 b 2 3 1
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0 0 09
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Table 6: Multi-criteria Decision Analysis (MCDA) for all the options (source: own creation)
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7.7 Roadmap for SMEs

In this chapter, a roadmap is provided for SMEs to navigate the complexities of carbon
offsetting and to help make informed decisions regarding their carbon offset strategies. The
roadmap aims to assist SMEs in achieving effective and sustainable carbon offsetting practices
by leveraging the insights derived from the MCDA framework. Through the application of
MCDA, a clear overview is obtained of the project types that perform well as visible in table 6
(indicated in green) and those that perform less favourably (indicated in red and orange). This
evaluation considers all relevant criteria, along with the weightings provided by expert
informants. It is important to note that the project scores have been assigned based on the
extensive literature review and information provided in chapter 7.5. However, a more robust
approach would involve conducting a separate study with domain experts to determine these

SCOIECSs.

Nevertheless, the current MCDA analysis provides a valuable perspective on the projects that
are most favourable for inclusion in a carbon offset strategy. The results reveal that BECCS
demonstrates the highest score at 90.3%, followed by DACCS with a score of 87.6%,
mineralization at 86%, and cookstove projects with 80.6%. Notably, the highest-scoring
projects primarily fall within the removal category, whereas both removal and reduction
projects include project types with notably low scores. This highlights the importance of a
nuanced approach, debunking the notion that selecting removal projects alone guarantees
optimal outcomes. It underscores the significance of employing methodologies such as MCDA
to identify the optimal balance for carbon offset strategies.

Recognizing that selecting the right projects is not the sole critical step, a roadmap has been
compiled for SMEs. This roadmap will guide SMEs in making well-informed decisions
regarding their carbon offset strategies, minimizing effort while maximizing positive
environmental impact. The roadmap addresses key considerations and provides a step-by-step
approach for SMEs to navigate through the complexities of carbon offsetting, enabling them to
make effective and sustainable choices.

7.7.1 Properly scrutinize and adjust the core business
As discussed earlier, only after properly reviewing the core business should a company reduce

emissions that facilitate the core business (e.g., driving, choice in raw material type, changing
machines, energy sources etc.). Scrutinizing and adapting the core business for the future is a
crucial step for SMEs to contribute to a sustainable and resilient world, as the core business is
the part in any company that causes the most harm or can contribute to a sustainable world. By
evaluating the company mission, assessing environmental impacts, incorporating sustainability
principles, fostering collaboration, driving innovation, and embracing continuous

improvement, SMEs can position themselves as leaders in sustainability. It is important to
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ensure that the core business is well-aligned with the demands of a changing world, driving
positive environmental impact and long-term success for the company (Klimaatplein, 2019).

7.7.2 Mapping of emissions
Mapping emissions is a crucial step in the journey towards carbon reduction and offsetting for

SMEs. It creates awareness, enables transparency, and establishes a baseline for progress
measurement. By understanding their emissions and accounting practices, disclosing
information, and considering the full value chain, SMEs can develop effective strategies to
reduce their carbon footprint (Klimaatplein, 2019). A good way to map the emissions is by
using the globally recognized standard, Greenhouse Gas Protocol framework. It includes
categorizing emissions into three scopes: Scope 1 (direct emissions), Scope 2 (indirect
emissions from purchased energy), and Scope 3 (other indirect emissions in the value chain).
Additionally, organizations must disclose their accounting practices for measuring emissions
and converting short-lived gases into carbon dioxide equivalent terms (Allen et al., 2020; GHG
Protocol, 2023).

7.7.3 Reducing emissions
Prioritizing emissions reductions within an organization's operations and value chain is of

utmost importance before considering offsets. By reducing emissions internally, organizations
demonstrate a genuine commitment to sustainability and contribute to mitigating climate
change. Maintaining credibility requires a credible decarbonization claim that favours internal
emissions reductions over offsetting (McKinsey, 2023). The significance of emissions
reduction efforts as the foundation for a credible and effective carbon management strategy can
therefore not be overstated, with offsets only serving as a supplementary tool to achieve carbon
neutrality (Klimaatplein, 2019).

7.7.4 Offsetting CO; emissions that cannot (yet) be reduced
Offsetting CO2 emissions that cannot be immediately reduced is a responsible approach to take

full accountability for an organization's environmental impact. By following the guidelines
presented in this thesis and choosing credits from a high scoring project in the MCDA,
organizations can ensure that their offsetting efforts are reliable, effective, and contribute to
global carbon neutrality. While reducing emissions remains the primary focus, offsetting
provides a valuable tool to address emissions that cannot yet be reduced or eliminated entirely,
bridging the gap towards a sustainable and low-carbon future (Klimaatplein, 2019).
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To decide if credits from a project are worth buying, they should be analysed for the

following characteristics, which are derived from all the information provided in the

thesis:

e (CO:; emissions are prevented or offset outside the biosphere: The projects should
effectively reduce or offset CO2 emissions in areas outside of the natural biosphere.

e CO; emissions should only be counted once: The credits should ensure that CO:
emissions are not double-counted or counted multiple times in different offset projects.

e CO; offsets need to be permanent or at least longer than 300 years: The offset projects
should guarantee long-term carbon sequestration or emissions reduction, ideally with
permanent effect or a minimum duration of 300 years.

e CO:; offset projects should be additional: Projects should only be financed if they would
not occur without the funds received from carbon offsetting. This ensures that the emissions
reductions are additional and would not have happened otherwise.

e CO; offsets should only be bought when they are already locked in: This practice
prevents delays or uncertainties in the implementation of offset projects and reduces the risk
of carbon leakage.

e CO; offset should be accurately measurable: The quantification of CO- offsets should be
precise and validated through testing against real-life situations, rather than relying solely
on lab results.

e CO: offsets that look too good to be true are most likely just that: The characteristics
mentioned above help prevent unrealistic claims or exaggerated benefits associated with
carbon offsets, thereby avoiding a "race to the bottom" in the sector.

e CO; offsets should factor in the effects on other SDGs: It is important to consider the
broader impact of offset projects on other SDGs. This prevents unintentional negative
consequences, such as the displacement of indigenous people from their lands and allows
for the selection of projects with positive side effects.

7.7.5 Clearly communicate the steps taken to all stakeholders
Transparency is crucial because it allows your employees, customers, and suppliers to

appreciate and understand your sustainable initiatives and prevents accusations of
greenwashing. By clearly communicating the steps you have taken to reduce your
environmental impact, you can inspire other organizations within your business chain to follow
your example. This not only generates maximum impact in terms of sustainability but also

positions your company uniquely in the market. Ultimately, transparency builds trust, fosters
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collaboration, and enhances your reputation as a responsible and environmentally conscious

business (Klimaatplein, 2019).

7.7.6 Regularly re-evaluate the chosen offset strategy
Regularly re-evaluating the chosen offset strategy is crucial for companies. It ensures that offset

strategies remain effective and aligned with evolving standards and practices. Evaluation allows
companies to measure the impact of chosen offsets, make informed decisions, and maximize
environmental benefits. It also helps companies adapt to regulatory changes and market
conditions, staying compliant and proactive. Re-evaluation facilitates exploration of new

opportunities, optimizing offset approaches for cost-effectiveness and impact.

8. Conclusion

The research objective of this thesis was to investigate the effectiveness and credibility of
carbon offsetting practices in the voluntary market, with a focus on SMEs. The purpose of the
research was to explore the challenges and opportunities associated with carbon offsetting,
assess the perspectives of various stakeholders, and identify potential improvements to enhance
the credibility and impact of offsetting efforts by SMEs. By examining the literature and
conducting interviews, the study aimed to provide insights into the role of SMEs in the
voluntary offset market, the importance of combining emissions reduction and removal
strategies, the need for clear regulations and oversight, and the potential for refining existing
offsetting principles. In conclusion this thesis emphasizes the urgent need to reject heavy
reliance on negative emissions and prioritize the rapid reduction of emissions from fossil fuels.
It emphasizes the imperative to halt the destruction of ecosystems and reduce overconsumption
of natural resources with or without offsets. The importance of this research is underscored by
various stakeholders, including interest groups, brokers, and SMEs, who recognize the need for
insights into the current state of carbon offsetting and its implications (Interest groups & brokers
25 p. 14, 19; SME 15, p. 8).

The complexity associated with understanding, and implementing offsets is acknowledged as a
challenge, placing a significant burden on SMEs. Moreover, the thesis highlights the
environmental burden posed by economic growth and increasing resource use. While offsets
can be a tool, simpler alternatives such as real taxes on resource and energy use, with revenues
dedicated to environmental maintenance, are proposed as more effective solutions. To achieve
meaningful improvements, policymakers must implement crucial changes. These include
establishing a global, European, or national watchdog / organization to assess the quality of
carbon offset projects and ensure accurate baseline setting. Current voluntary carbon offset
mechanisms are clearly poorly regulated and overly complex, and this is clear by the
perspectives displayed in this thesis from informants from SMEs and experts alike, who almost
all unanimously support greater government support to guide the market in the right direction.
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Such policies should be implemented at a global or European level, with national governments,
such as the Dutch Government leading by example in helping to set standards an practices.

Suppliers of carbon credits face challenges in implementing changes due to the lack of
regulation, leading to a ‘race to the bottom’ in the sector. Changing regulations and establishing
a watchdog organization will create a more conducive market environment for these companies
to provide their services effectively. Informing SMEs and MNEs about what constitutes a good
and fair carbon credit is a crucial part of the solution, mitigating fears of greenwashing. Clear
guidelines and enforcement mechanisms can help ensure accountability and realistic

measurements in offset projects.

This thesis, along with the employed MCDA framework, illuminates the issues prevalent in
these markets and provides insights and a roadmap on how to mitigate them. One of the more
crucial aspects to consider is that, when SMEs exhaust all potential avenues for reducing CO»
emissions, carbon offsetting should not operate on a strict one-to-one basis but should instead
account for a margin of error. A more practical approach would involve adopting a 1:2 ratio,
thereby encouraging companies to prioritize decarbonization initiatives before resorting to
offsetting. Companies utilizing offset projects must also assess their assumptions in real-life
conditions, adjusting strategies if found ineffective. Emissions reductions must be prioritized,
and investments should be made in projects actively removing carbon from the atmosphere.
Governments, businesses, and individuals need to adopt a comprehensive approach to address
climate change, including emissions reduction efforts, carbon removal projects, and nature
protection and restoration. The thesis concludes by highlighting the expectation that carbon
offset prices need to rise to enhance credibility and ensure they are sufficient enough to tackle
the ‘middle hanging fruits’, the emissions reduction opportunities that are not currently being
covered by regulations. Achieving uniformity in prices while allowing for some tailoring to
buyer preferences can contribute to a more effective and robust carbon offset market aligned
with the social cost of carbon.

Overall, this thesis has aimed to contribute knowledge that can help understand the challenges
of complexities surrounding carbon offsetting. It underscores the need for comprehensive
efforts to reduce emissions and actively remove carbon from the atmosphere. By implementing
the proposed steps in the roadmap and choosing credits from high scoring projects in the
MCDA, SMEs can negate the negative side of the carbon offset market and lead the market to
become more effective and reliable. Tips for further research are to analyse the success rates,
challenges faced, and overall effectiveness of using the suggested approach in achieving
meaningful emissions reductions. And to set up a study to get an expert scoring for each project

type.
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8.1 So what can SMEs learn from this thesis?

To conclude this thesis, the main tips for SMEs to consider when participating in the voluntary

carbon offset market are included below. By following these tips and following the roadmap

provided in chapter 7.7, SMEs can make more informed decisions and select offsets that align

with their sustainability goals.

Look for projects that have a long-term carbon capture potential of at least 300 years;
Avoid Reducing Emissions from Deforestation and Forest Degradation (REDD++) projects,
as there are currently a lot of uncertainties around the credibility of these credits;

Strive to compensate internally for emissions as much as possible;

Refrain from making climate-neutral claims solely based on offsetting; consider
implementing comprehensive emissions reduction strategies alongside offsetting efforts;
Apply a 2:1 ratio, offsetting at least twice the amount of emissions generated,

Be cautious when purchasing (old) credits from intermediaries such as STX Commodities,
as they may be subject to outdated rules and regulations;

Ensure that the credits purchased come from projects where the CO2 emissions are already
locked in;

Prioritize projects that focus on carbon removal, as they offer the potential for accurate
measurement and verification;

Utilize the Greenhouse Gas Protocol for calculating emissions across scope 1, 2, and 3, to
comprehensively assess and address your carbon footprint.

8.2 Reading tips for further immersion

https://www klimaatplein.com/5-stappenplan-naar-co2-neutraal-ondernemen/
https://www.offsetguide.org
https://nationaleco2markt.nl/wp-content/uploads/2022/04/Marktverkenning-vrijwillige-
koolstofmarkt-Nederland.pdf
https://ecochain.com/knowledge/dos-and-donts-for-carbon-offsetting/
https://carbonmarketwatch.org/publications/eu-ets-101-a-beginners-guide-to-the-eus-
emissions-trading-system/
https://carboncredits.com/the-ultimate-guide-to-understanding-carbon-credits/#4- 1
https://www.milieucentraal.nl/klimaat-en-aarde/klimaatverandering/co2-compensatie/

8.2.1 Informative mini documentaries on the carbon offset problem
The Carbon Offset Problem (YouTube)

Carbon Offsets: The Big Lie | David Detzler | (TEDxHayesStreet)
Can carbon offsetting help the planet? (BBC News)

Carbon Offsets: Last Week Tonight with John Oliver (HBO)
Why carbon offsets are worse than you think (YouTube)

These Trees Are Not What They Seem (YouTube)
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1. Introduction

Reducing greenhouse gas emissions is of increasing importance but due to the increased energy
demand in recent decades, CO, emissions have reached a peak (Moraa Aminga, 2020; Ritchie, 2020).
To achieve the climate goals of the Paris 2015 climate agreement, countries must maximize the use of
renewable energy resources such as solar, wind, geothermal, biomass and hydro to reduce CO,
emissions (IPCC, 2022).

But going over to low-carbon energy sources takes time and effort and is not always feasible for all
industries and companies. Especially Small and medium-sized enterprises (SMEs) which represent
99% of all businesses in the EU (European Commission, 2003) have a hard time decarbonising their
business completely. Research has shown that 64% of the environmental impact in the European
Union is coming from SMEs (Blundel et al., 2013). This means that to reach the climate goals it is
vitally important to support SMEs in making the right decisions.

The ‘Columbia Center on Sustainable Investment’ analysed how SMEs with a net zero objective will
try to reach carbon neutrality and they concluded that 66% will rely on carbon offsetting to reach net
zero (Arnold & Toledano, 2021). With such a high percentage of companies relying on carbon
offsetting, this must be done fairly, economically, and effectively.

For the master thesis, we will therefore investigate what role carbon offsetting currently plays for
SMEs and if this is happening fairly and effectively. We will explore what ways there are for SMEs to
participate in this trade and we will advise how this can be done in a way that is benefiting all. To
answer these questions, this research design is created, and is based on the WHAT, WHERE, HOW
and, WHEN questions of Blaikie & Priest (2019).

In this introduction the theme is explained, chapter two will give inside into the background of the
project and in chapter three the problem definition and objectives for the master thesis are defined,
further in the chapter the research questions are discussed and explained. This is followed by chapter
four, where the research approach, the analytical framework and the methods that will be used for the
thesis are explained. After that, in chapter five the findings of the preliminary literature review will be
shortly discussed. The focus of this report is not on the literature review and the data that is found but
more on the design and research approach for the master thesis.

1.1 Title

The title must convey the main goal of the research while at the same time being informative,
inspiring, and understandable to the reader. The subject of the thesis is ‘carbon offsetting, the
problems with it and how SMEs can participate in the trade and should approach the problems related
to this trade’. To capture these aspects into a catchy title it must contain the answers to the following
questions.

Who will the research be conducted for? Why Are you writing this thesis?

Venntiv / SMEs To help SMEs make informed choices regarding
carbon offsetting

What is being investigated?

Carbon offsetting/carbon offset problem and the How Will the research be conducted?
solutions to combat this With a qualitative research strategy using semi-

structured interviews

Where or when did the event that prompted this
thesis take place?
Focus on the EU and The Netherlands

Title:
The carbon offset problem, and how SMEs should approach it!

Subtitle:
A qualitative analysis of carbon offset strategies for SMEs in the Netherlands.



2. Background

The study will be performed for and in cooperation with Venntiv. This is a financial consultancy firm
that focuses on arranging the financing of sustainable initiatives and projects for SMEs. The company
acts as a strategic partner for its clients and its main goal is to help entrepreneurs realize their
sustainable ambitions. The owner of the company, Siegfried Doetjes sees a growing interest of SMEs
in carbon offsetting and wants to explore how Venntiv can help its customers participate in this trade.
The goal is to create a new income stream, better business models, and prepare SMEs for future
legislation.

My interest in this topic comes from my experience with start-ups and SMEs on which my previous
education focused. I also see how unclear the current offset market is, how small companies with good
intentions can make wrong choices because of this, and how much is currently going wrong with
carbon offsetting. With this research, [ want to contribute to decision-making from SMEs that really
makes a positive impact.

3. Problem statement and research question

3.1 The carbon offset problem

Carbon trading and offsetting can help tremendously in combatting climate change. The global aspect
of CO2 emissions makes it possible to offset hard-to-reduce carbon emissions from one industry and
place at a completely different place. It doesn’t matter for the warming of the earth where the
emissions are taking place, CO2 is mixing very well in the atmosphere (Lem, 2016). This gives
companies a lot of options to offset and ‘pick the low-hanging reduction fruit’ in this way it is possible
to gain a lot of reductions for a relatively low price. One of the only requirements for the mechanism
to work properly is that one ton of bought CO2 offsetting really reduces the amount of one ton of CO2
in the atmosphere. However, a lot goes wrong with this, we have named this 'the carbon offset
problem'. The core of this problem comes from the newness of carbon offsetting, the market is
currently a wild west with little oversight or regulations. This gives space for the race to the bottom
where carbon offsetting must be as cheap as possible.

This combination gives the following problems:

-CO2 from outside the biosphere offsct inside the biosphere (oil vs trees)

-Double counting (e.g., carbon credits sold in country A and country D)

-Permanency of carbon offset project (forest fires, trees dying off)

-Projects financed with offset funds that would also happen otherwise (“at least 52% of approved
carbon offsets are with projects that would very likely have been built anyways (Calel et al., 2021).
-Counting/selling of CO2 for full-grown trees while the trees are young

-Lab results do not always mimic real-life situations (e.g., giving away efficient stoves)

-A race to the bottom is taking place (incentive to set a wrong baseline)

-Blocking or evicting indigenous people from their land (because it gets a protected status) (The
Oakland Institute, 2019).

This is a big problem; research has shown for example that 85% of the projects that were put in place
under the Kyoto Protocol (CDM) “have a low likelihood that emission reductions are additional and
are not over-estimated” (Cames et al., 2016). And a newer study found out that in the voluntary carbon
market 90% of the 100 evaluated projects failed the standard criteria for offsetting where projects need
to show the carbon saved is additional and that the baseline is set correctly. The same study states that
“the voluntary carbon market has much work to do. In the current state, the market cannot effectively
become a tool to fight climate change” (Kaskeala et al., 2021).

3.2 The problems for SMEs

For SMEs this is a big problem, often they want to be sustainable and reduce or mitigate the emissions
they produce. But SMEs often don’t have the resources for a climate or offsetting expert that knows
their way in the very complex carbon offset market and therefore must trust the providers of the
carbon credits who have a great interest in selling as many credits as possible.



The problems are therefore defined as:

-SMEs often have no climate expert or offsetting expert

-SMEs are very diverse and therefore it is hard to have one solution

-SMEs represent different types of entrepreneurship

-The main idea is that practices could be transferred from MNEs to smaller companies which does not
always work (top-down approach)

3.3 Problem statement

The problem is therefore twofold and can be explained as: The carbon offset market is mostly
unregulated, complex and full of controversy, and while SMEs together are responsible for a big
part of global greenhouse gas emissions, they often don’t have the right resources to make
informed decisions.

With the results of the master's thesis, we will try to tackle this problem by informing the SMEs about
the different carbon offset markets, what goes wrong in these markets and what choices they can make
to avoid these problems.

3.4 Research Questions

In the master thesis, we will try to find the answer to three of the most important questions. To capture
the broadest and most important information we used the What, Why and How method to generate the
research questions. With this method, we can find the most important information to combat the
problems defined in the problem statement.

Q1: The first and main research question is, ‘What earning potential is there for SMEs when
participating in a fair carbon trade?’. This is the most important question because it captures the core
reason for doing the research. With the ‘what” question, we get a descriptive answer that is directed
focussed towards a description of the characteristics of the process.

Q2: The secondary research question: ‘Why would SMEs participate in carbon offSetting?’ is set up
to find what the core reasons are for SMEs to participate in carbon offsetting.

Q3: The third research question is set up with the Zow question, this question is devised to find
answers about bringing change to the situation. The research question is as followed: ‘How can SMEs
participate in a fair carbon offset market that contributes to halting global warming?’.

Extra research questions could be:

e [s there a government watchdog that is watching if the carbon credits saved are fairly calculated?
e What is the difference between CO2 offsetting and CO2 permits?

What is the difference between mandatory offset markets and voluntary markets?

Does trading in certificates help to achieve the climate goals?

Is there a difference between new and existing companies in getting funds for CO2 reduction?
For what kind and sizes of companies does the ETS apply?

What earning potential is there for SMEs when they reduce their CO2 emissions?

Who are the most important players in carbon offsetting in the Netherlands?

What regulation/policy changes are in the pipeline regarding carbon offsetting and trading in the
EU?

With these research questions, we can get a clearer image of the carbon offset markets and how SMEs
can participate in this trade in a meaningful manner.

4. Research Strategy

The main research strategy is based on the abductive inference research strategy, this is a strategy
that makes it possible to get useful results from many sources. It is a process in which the hypothesis is
chosen that provides the best explanation for the available evidence (Shuttleworth, 2008; &
Danermark et al., 2005: 80).



4.1 Method

For this research project, we will use the qualitative data method. We will combine this with a
literature review to be able to find the right answers to ask in the semi-structured interviews and to
answer all the research questions in this paper. The data that will be analysed will therefore not only
come from the literature review but also from the semi-structured interviews that will be conducted.
The secondary data will be used to orient ourselves and the collected primary data will get us deeper
into the subject and will enable the inclusion of expert opinions into the research.

The method of getting the primary data is the semi-structured interviewing method. This is a method
where the questions for the person being interviewed are already written down. The interviews will
take place at the companies of these experts or digitally when required. The semi-structured method is
chosen because we had previously experienced this to be a good way to get an open dialogue but still
get answers to all the questions selected beforehand. It also ensures that the dialogue sticks to the topic
and a good flow in the interviews is generated (McNamara, 2022). The questions for the interviewees
will be different for each participant Group. The interviews will be prepared by doing desk research on
the later to be specified different participant groups. This combined with the knowledge from the
literature review will enable us to ask specific questions to each group. To test the semi-structured
interview questions and method we will practice it with a few volunteers and use the feedback from
them to improve the questions and way of interviewing.

The interviewees will be asked if they are okay with their names being reported in the article and if
they are okay with the interview being recorded. We will also ask if they want to see the collected
information after the interview. Before the start of the interviews, we will do research into the privacy
laws to ensure the research fulfils all the legal requirements to be conducted.

The study will be performed as a descriptive study, which means that the thesis will be written as the
things are and as they are seen by experts in the field, and we didn’t perform any experiments
ourselves. The data from the interviews will be analysed by using the content analysis method. This is
a method in which the answers from the interviewees are transcribed and coded with colours for each
theme. This analysis method will be combined with thematic analyses to interpret the patterns in the
answers and find the true meaning of the data collected.

4.2 Theoretical frameworks

The main theoretical framework we will use is the multi-criteria decision analysis (MCDA), this is a
framework that leads to rational, justifiable, and explainable decision-making in complex situations
with multiple conflicting criteria. The basis of this framework lies in defining the problem, identifying
the alternatives, selecting the criteria, and putting weight on these criteria (Burton et al., 2010).

The reason that the MCDA framework is chosen is that MCDA makes it possible to make choices in
which the interests of several different criteria are taken into account. Furthermore, SMEs can take this
framework and decide their own weight for the criteria by which they can find the best solution in
their situation. This framework is also used in Iceland and Norway to create the ‘master plan for nature
protection and energy utilization’, which shows that it can be used with great success to weigh all
interests in a complex environment.

The benefits of the MCDA framework are that it is a comprehensive and precise method of putting
value to criteria other than putting a monetary value on these. Drawbacks are that the method can get
complex, expensive and could be hard to understand for outsiders, it is also quite easy to change the
outcome by changing the weight. It is therefore important to properly document the choices made in
the analysis. There are three ways of selecting the weights; selecting them yourself, asking the public
and asking experts in the field. This last method will be used for the thesis, the criteria will be decided
before commencing the interviews and the experts that are being interviewed will be asked to put a
weight on each of the criteria.




5. Results

This chapter describes the expected results for the three main research questions. These will have to be
validated by conducting the qualitative research and substantiation from the literature research.

Q1: ‘What earning potential is there for SMEs when participating in a fair carbon trade?’.
Companies must maintain their license to operate and earn goodwill. This applies to large companies,
but also certainly and probably even more so to SMEs. Smaller companies often have fewer customers
and are in closer contact with their customers. This also increases the risk of losing the license to
operate from the community. For the research into the earning potential for SMEs in a fair carbon
trade, a distinction is again made between SMEs that want to buy carbon certificates and companies
that want to save CO2 and earn from it. We will also look at whether Venntiv can leverage one of
these potentials by offering this service to its customer base or helping its customers set it up. The
expected outcome is listed below.

Earning potential of a fair carbon trade for SMEs:

e Selling CO2 certificates

Saving energy and therefore costs

Possibility to receive subsidies

Increase customer base through goodwill

Offering new services which encourage CO2 reduction among customers

Q2: ‘Why would SMEs participate in carbon offsetting?’

What are the main reasons for SMEs to engage in voluntary and mandatory carbon offsetting? This is
one of the questions that we will try to answer with the research. Here we mainly look at the customers
of carbon offsetting, but companies can also arrange this themselves. In the study, a distinction will be
made between customers who buy CO2 offset certificates and companies that want to sell these
certificates or earn money in another way by reducing their CO2 emissions and reselling this. The list
below is expected to be the main reasons why SMEs want to participate in carbon offsetting.

Main reasons for SMEs to participate in carbon offsetting:
To meet (future) legal requirements

To maintain their license to operate/goodwill

To reduce operating costs

To gain access to capital (funds/subsidies)

Owner's goodwill to reduce CO2

As marketing/appeal to employees, customers, and partners

Q3: ‘How can SMEs participate in a fair carbon offset market that contributes to halting global
warming?’.

The expected results are that there are three degrees of carbon offsetting.

The first is reducing emissions, this has the most impact because it prevents CO2 from being emitted
and therefore there is no lagging effect or miscalculations or double counting. Then there is the storage
of CO2 outside the biosphere. This grade means that CO2 that is brought into the biosphere from
outside the biosphere by burning fossil fuels is also brought outside the biosphere again, this can be
done with carbon sinks or CCS. The last and least effective method is the offset of CO2 within the
biosphere, these are often projects in which trees are planted or CO2 is temporarily stored in another
way like CCUS. These three different grades of offsetting also have different positive and negative
sides that will be investigated for this thesis.

3 grades of offsetting:

1. Reduction of emissions (ETS, efficient stoves)

2. Offsetting outside of the biosphere (carbon sinks, CCS, seaweed farming & sinking)
3. Offsetting inside the biosphere (CDM/CER, CCUS, planting trees)



6. Discussion

In the discussion part, the data found from the literature search and the semi-structured interviews are
analysed. From this analysis will come the interpretations and findings that are discussed in the
discussion chapter. The data will be analysed by transcribing and coding the interviews using NVivo
and Word. And by using the multi-criteria analysis framework as described in chapter 4.2 of this
report.
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