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Executive Summary

Introduction

Climate change is a pressing global issue that affects us all. Despite countries committing to ambitious
targets in the 2015 Paris Agreement, there is a collective shortfall in meeting these goals. The
Netherlands, with 60% of its landmass below sea level, has a particular interest in averting the severe
impacts of climate change. In the global decarbonization endeavor, businesses have a particularly
important role to play when it comes to collective climate action and the mitigation of Greenhouse
Gas (GHG) emissions as they are responsible for the majority of global emissions. One industry stands
out as the largest industrial energy consumer: The global chemical sector. While the chemical sector
not only has substantial energy requirements owing to its highly energy-intensive operations, it is also
heavily dependent on fossil fuels as feedstock for producing chemical end-products.

Amidst the challenges countries face in meeting their climate goals, the role that Non-state and
Subnational Actors (NSAs), such as cities, regions, or businesses, play in transnational climate
governance has gained prominence. Research indicates that NSA climate action complements national
climate policy, aiding in achieving countries’ decarbonization targets, driving more ambitious policies,
and narrowing the emissions gap. Furthermore, in the past years, many International Cooperative
Initiatives (ICls) have emerged to support NSAs in their climate mitigation efforts. However, the impact
of these initiatives, and the question of whether they aid in accelerating the global low-carbon
transition or merely serve as a greenwashing tool, distracting from the implementation of further
climate regulations and policies, has not been extensively explored in the academic literature so far.

Given the susceptibility of the Netherlands to the impacts of climate change and the significant climate
footprint of the chemical sector, this study will delve into this subject within the context of both the
Netherlands and the chemical industry. The primary aim therefore is to address the following research
question:

“What effect do International Cooperative Initiatives have on the climate achievements of the
chemical sector in the Netherlands and how does that influence national targets and policies?”
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Methodology

To address this question, we employed a multifaceted methodology. Initially, we determined a
company sample and identified various ICls for examination. The selected company sample comprises
50 entities within the chemical (including petrochemical) sector, chosen based on the highest revenue
generated in the Netherlands within this industry. The companies in the sample belong to the sub-
sectors petroleum processing, chemicals, rubber plastics, and pharmaceuticals, aligned with codes 19
to 22, respectively, of the Dutch Standard Industrial Classification of Economic Activities. Additionally,
the chosen ICIs for analysis encompass Business Ambition for 1.5°C, Climate Ambition Alliance, Climate
Neutral Now, Science-Based Targets initiative, RE100, Climate Action 100+, and Responsible Corporate
Engagement in Climate Policy. These ICls were selected based on both their substantial participant
numbers and their specific focus areas, which pertain to either corporate GHG emission reduction or
climate policy.

The subsequent step in our methodology involved evaluating the performance of these 50 chemical
sector companies over five years, spanning from 2018 to 2022. This assessment took into account
factors such as the companies' headquarters' locations and their levels of participation in ICls. The
primary focus of this analysis centered on the five companies responsible for the largest share of GHG
emissions within the company sample. Additionally, we conducted a detailed examination of
companies affiliated with the Science-Based Targets initiative (SBTi), utilizing a logical framework that
assesses ambition, robustness, implementation, and substantive progress. Due to limitations and data
challenges related to intensity targets and reporting of scope 3 emissions, our analysis concentrated
on companies with absolute scope 1+2 targets. Beyond illuminating the impact of company
participation in ICls on the companies themselves and their GHG emissions, our objective was to assess
its effects on Dutch national targets and policies. To achieve this, we explored the relationship between
NSAs and state-level climate action in the Netherlands through correlation analysis, building on prior
cross-national research in this domain. Finally, we synthesized these results to gain a comprehensive
understanding of the influence ICls wield on climate action at both the economic and government
levels.

Results

Before delving into the results of this research, we want to highlight that although our company sample
is drawn from the top 50 chemical companies operating in the Netherlands, and our analysis explores
the interaction between NSA and state-level climate action within a Dutch context, the evaluation of
the impact and climate mitigation progress of entities in the chemical industry relates to the global
level.

The first analysis of this research, assessing the relationship between corporate GHG emissions and
levels of ICI participation revealed a significant growth in participation over time, with 86% of
companies in the entire sample engaging in either one or two ICls by 2023. Subdividing the sample
based on headquarters’ locations highlighted that, in proportion to their sample size, Dutch companies
participated in more ICls than their EU and global counterparts. However, an analysis of GHG emission
trends over time unveiled a contrasting picture — while emissions decreased by about -11% for the
entire company sample, emissions from Dutch-headquartered companies increased by approximately
12% between 2018 and 2022. This lack of correlation between the extent of ICI participation and
success in mitigating GHG emissions suggested that there must be other, more prominent factors
affecting the emission trajectories of companies.
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In fact, in our detailed analysis of the five highest emitters, accounting for nearly half of the entire
sample's emissions, we identified several pivotal factors that significantly impacted companies' GHG
emission levels. These factors encompass economic elements like acquisitions or divestments of
entities or assets, along with fluctuations in production volumes. Additionally, undertaking new
ventures, such as hydrogen production, which generates substantial scope 1 emissions, has a profound
impact on corporate emissions. External factors, such as pandemics or geopolitical events, also play a
crucial role. A prime illustration is the repercussions of the Russia-Ukraine war, which commenced in
February 2022. The resulting natural gas shortage led to a surge in natural gas prices, prompting
numerous refineries to transition from natural gas to oil, which emits more GHGs per unit of fossil fuel
combusted.

After having derived these preliminary insights, we delved deeper into assessing the mitigation
progress of chemical sector companies, we focused on those entities having joined the SBTi. Initial
analysis revealed a seemingly contrasting trend, with non-SBTi members reducing their emissions by
approximately -18%, while SBTi members with approved targets increased theirs by almost 26%.
However, as will be demonstrated later on, the predominant responsibility for this trend lies with the
two companies in the SBTi with the highest GHG emissions. Furthermore, a supplementary analysis,
which considers the base years of set targets, indicates that companies with a more extended history
of participation in the SBTi exhibit more significant success in reducing their emissions, underscoring
the initiative’s effectiveness over time in assisting companies in their climate action pursuits.

To further delve into the climate mitigation progress of SBTi-participating businesses, we applied a
comprehensive framework analyzing progress on ambition, robustness, implementation, and
substantive progress for chemical sector companies within the SBTi that had set absolute scope 1+2
targets. Results underscored that, while these companies set ambitious targets, they lacked robust
third-party verification, with most companies merely achieving "limited assurance" levels.
Furthermore, the examination of ambition level distribution indicated that, although a majority of
companies established highly ambitious targets, the weighted ambitions (adjusted for company size
or emissions) reflected less ambitious levels. This discrepancy arose from the comparatively less
ambitious targets set by the largest emitters, emphasizing their substantial importance in terms of
impact.

Further examination of progress on implementation, particularly in analyzing companies' energy
consumption from various sources, unveiled that overall consumption had increased by approximately
26% between 2018 and 2022, depicting the sector’s growth in these years. This increase, even if half
of the companies in the sample achieved reductions in energy consumption, is largely attributed to the
two largest consumers, Air Liquide and Linde, who both increased their energy consumption in the
studied five-year period. Furthermore, the consumption of renewable sources had only seen a
marginal increase of 4%, rising from 10% to 14%. While some companies demonstrated commendable
efforts in transitioning to more renewable energy, departing from fossil fuels, others, specifically, three
firms, did not exhibit the same effort, even decreasing the proportion of renewables consumed during
the studied timeframe.

Notably, when scrutinizing substantive progress, we found that a considerable majority of companies
in the sample, precisely two-thirds, achieved a reduction in their emissions. However, when comparing
the emission levels in 2022 to the companies’ respective targets, discouraging findings emerged,
indicating that the proportion of companies on track with their targets is gradually decreasing, with
only one-third of businesses still on track. Comparing the GHG emission levels with the combined
ambition of companies unveiled that the actual combined scope 1+2 emissions had surpassed the
targeted level in 2022. However, this trend was primarily attributed to one company, Air Liquide, the
largest emitter in the sample, which increased its emissions by 41% between 2018 and 2022,
emphasizing the significance of major emitters in corporate climate action. As revealed in our analysis,
the notable increase in emissions can be primarily attributed to Air Liquide's initiation of new activities,
specifically the production of hydrogen, a process emitting substantial GHG emissions.
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In the final phase of this research, we aimed to evaluate the relationship between NSA and state-level
climate action, examining their reciprocal effects. To gain insight into state-level climate action, we
first explored climate targets and policies in the Netherlands. While the Dutch government committed
to a 55% reduction in GHG emissions by 2030 (compared to 1990 levels) and carbon neutrality by mid-
century, the industry faces more ambitious targets, particularly a 59% reduction by 2030. Besides
existing environmental and energy-related regulations for the industrial - which includes the chemical
- sector, various strategies and roadmaps have been established to support these sectors in their
decarbonization endeavors. While the Netherlands has implemented a wide array of strong climate
policies such as carbon pricing, voluntary agreements, and deployment subsidies, favoring and
supporting sustainable and low-carbon practices, the chemical sector is falling behind on its climate
goals. To attain the nation's ambitious climate objectives, increased voluntary climate action by NSAs
occurring more swiftly is imperative.

Building upon these insights, we delved into the relationship between NSA and state-level climate
action. Consistent with prior studies on the topic, correlations emerged, particularly between the level
of climate policy in the Netherlands and the level of NSA participation in ICls. The division of the sample
into companies headquartered in the Netherlands and those elsewhere did not yield significant
additional insights. While our analysis tested for correlation, it is essential to note that correlation does
not imply causation. Moreover, we want to alert the reader to the possibility that the correlation we
identified may be a consequence of variables growing over time rather than representing a genuine
correlation. However, prior empirical research conducted on this topic on a cross-national level has
demonstrated both a correlation and a causal relationship between these two groups of actors
engaged in climate action. They mutually reinforce each other, acting as complements. This holds
particularly true for countries with high civil liberties, such as the Netherlands. Our findings align with
the results of this empirical study, identifying the most robust correlation between the ambition of
national state-level policies and NSA participation in ICls, suggesting that the correlations we observed
are most likely not purely the result of analyzing variables over time. As a result, we want to underscore
the bidirectional influence of both actors.

To synthesize the findings from our analyses, it can be affirmed that, while a direct relationship
between a company's degree of involvement in various ICls and its success in mitigating corporate
emissions is not evident, other factors - such as economic or geopolitical considerations - significantly
impact businesses' GHG emissions. Nonetheless, an increase in NSA participation in ICls contributes to
heightened societal awareness regarding corporate climate action. This, in turn, amplifies the influence
of investors, consumers, or the general public, putting pressure on companies to adhere to their
climate targets. Furthermore, the bidirectional relationship between NSA and national state-level
climate actions indicates that increased ICl involvement stimulates more ambitious policies, and vice
versa, mutually reinforcing their positive effects on collective global climate action.
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Implications & policy recommendations

The comprehensive analyses conducted throughout this research have yielded valuable insights,
leading to several implications. Firstly, we advocate for an elevated level of standardization in
corporate emissions reporting, emphasizing the need for collaborative efforts among initiatives to
implement uniform and transparent methods, as well as reporting standards. Additionally, we
recommend standardizing the scope 2 accounting method to facilitate more meaningful cross-
company comparisons. Moreover, we propose that the CDP undertakes validation tests for the
responses companies submit in their CDP questionnaires. This step will help uncover data errors,
enhancing the reliability of CDP data and instilling greater confidence in its accuracy and usability.

Additionally, to intensify the pressure on companies, we recommend that the SBTi not only publicly
discloses companies' set targets but also their progress toward these targets. While target data is
accessible in the SBTi, information on GHG levels requires extraction from annual sustainability
reports, or other sources, involving making own calculations, which is time-consuming and
necessitates a certain level of expertise in the topic. Enhancing accessibility for the broader public
could be achieved by including progress reports alongside the targets themselves. Furthermore, we
advocate for the implementation of separate scope 1 and 2 targets within the SBTi. This approach
would facilitate more meaningful insights, in particular for the chemical sector. Specifically, observing
the trajectory of scope 1 emissions would provide valuable insights into a chemical sector company's
commitment to circularity, showcasing a shift from fossil to more sustainable renewable feedstocks.

In addition to broader implications, we also put forth several policy recommendations. Firstly, as our
endeavor to estimate corporate country-level emissions by using a revenue proxy did not lead to
satisfactory results, we propose that corporate emission reporting should extend beyond the global
level to include additional reporting at the national level. This step would empower the public to
discern companies genuinely committed to climate mitigation from those contributing to carbon
leakage (when a company outsources its energy-intensive processes to countries with less stringent
climate policies). Public awareness would facilitate informed choices by consumers and investors,
increasing pressure on companies to mitigate their GHG emissions.

Secondly, recognizing the limited free access to CDP questionnaires, we call for greater accessibility for
individuals. We recommend collaborations between governments and organizations like the CDP to
ensure universal access. We propose maintaining existing fee structures for investors, academic
institutions, and financially capable entities while enabling free access for individuals through daily
guotas. The associated costs could be covered by government funds.

Given the relative significance of large emitters highlighted in this study, we recommend a targeted
focus on these companies. We therefore support the Netherlands' initiative to develop tailor-made
agreements with the 20 largest emitters, and, in case this initiative proves effective in the future,
propose extending this approach to other nations. Furthermore, we suggest providing additional
funding support for companies in their decarbonization efforts, proportionate to their sizes, ensuring
fairness in distributing the funds.

As a final policy recommendation, considering the reinforcing and bidirectional influence between
NSAs and state actors, we propose an increase in public-private collaboration - besides the
aforementioned support schemes for large emitters - particularly with companies demonstrating
success in climate mitigation. This collaboration would enable state agencies to learn from the best
practices of these “climate champion companies” and formulate climate policies accordingly.
Simultaneously, collaborating companies could garner positive publicity, capturing the attention of
climate-conscious consumers and investors, thereby fostering growth and market share.

This collaborative effort could, in turn, serve as a motivator for those businesses less successful in
mitigating their GHG emissions to raise their climate action ambitions and proactively implement
them.
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1. Introduction

The global challenge of climate change presents an urgent problem requiring collective action from all
around the world. Despite the critical need for swift and substantial climate action to mitigate GHG
emissions, the world is falling short of the targets set by the 2015 Paris Agreement. Instead of dropping,
global emissions have further increased in the past years, from 47 Gt of carbon dioxide equivalents
(COzeq) in 2015 (US EPA, 2023) to about 54 Gt CO.eq in 2022 (Crippa et al., 2023). While this trend
continues, countries are moving further away from their climate goals, contributing to a growing
emissions gap.

The Netherlands in particular faces a heightened interest in climate mitigation due to its vulnerability
to severe flood risks resulting from a significant portion of its landmass, namely 60%, located below
sea level. Consequently, the country establishes ambitious climate targets and policies to avoid
catastrophic climate change. However, given the strong Dutch economy, a substantial portion of the
country’s emissions arise from industrial production, with the chemical sector playing a crucial role.
This sector, contributing approximately 40% of the country's industrial emissions (CE Delft, 2019),
holds economic importance, representing about 6% of the national GDP (Hoffmann, 2023).

On a global scale, the chemical sector is a major contributor to energy consumption and GHG
emissions. According to the International Energy Agency, the IEA (2022), the chemical sector, being
the largest global industrial energy consumer while also being the industry subsector with the third-
highest direct CO, emissions due to using fossil fuels as feedstock, is not on track on its climate goals.
To effectively mitigate its climate emissions, the sector needs do decrease its CO, emissions by -18%
between 2022 and 2030.

Recognizing the failure of countries to achieve their climate goals, there is an increasing
acknowledgment of the role of NSAs, such as companies, cities, and regions. In recent years, numerous
ICIs have emerged to support NSAs in transitioning to a carbon-neutral world. But what is their
potential for mitigating emissions in the Dutch chemical sector? And what bi-directional relationship
exists between NSAs participating in ICls and the establishment of national targets and polices in the
Netherlands? This research aims to answer these questions, providing a clear picture about the status
quo of climate change mitigation as a result of ICI participation in the Dutch chemical sector, and the
effects this has on national climate targets and policies.

To provide a foundation for understanding this research focus, this chapter addresses the observed
knowledge gap that motivated the study, outlines the research strategy, discusses the societal
relevance of the topic, and identifies the link to Industrial Ecology. Therefore, this chapter unfolds as
follows: section 1.1 delves into the identified knowledge gap that sparked our interest and motivated
our exploration of the topic. Section 1.2 discusses the societal relevance and the connection to the
field of Industrial Ecology, while sections 1.3 and 1.4 present the main research questions along with
their underlying sub-questions and the research strategy, respectively. Finally, section 1.5 offers the
reader a comprehensive reading guide.
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1.1 Knowledge gap

Due to the complexity and the iterative nature of the topic of NSA climate action, as well as the lack of
transparency in the data, authors in the academic literature have called for further research into this
field, such as Bjgrn et al. (2022), pointing out a need for “systematic assessments of the effectiveness
of initiatives”. Moreover, particularly the voluntary nature of ICls poses challenges in evaluating their
impact on corporate climate change mitigation (Widerberg & Pattberg, 2015). At the same time, both
mandatory as well as voluntary reporting schemes for companies lack consistencies (Busch et al.,
2020), adding onto the difficulties conducting such assessments. While both companies as well as ICls
publish reports describing ambitions and potential impacts, too little information is provided to put
this data into context and make meaningful comparisons and evaluations. These informational barriers
are hindering the advancement of academic research on the progression within ICls (Hale et al., 2020),
which - in a topic this important - delays the opportunity to generate valuable insights.

Moreover, there is an observable gap in the scientific literature regarding the relationship between
NSAs participating ICls and national climate targets and policies. On top of that, evaluations of whether
company targets are behind or beyond the levels of pre-existing national commitments and whether
initiatives on a voluntary basis displace or discourage direct government climate action are lacking
(Giesekam et al., 2021). While prior research has explored this topic on a cross-national level
(Andonova et al., 2017), and examined how and to which extent national governments include the
contributions of NSAs into their global climate commitments (Hsu et al., 2019), country-level research
is scarce. In particular, no research specifically focused on this topic in a Dutch national and chemical
sector context has - to our knowledge - been conducted yet.

To summarize, a noticeable gap exists in academic literature regarding the advancement of NSAs
within ICls encompassing their ambition levels, effectiveness in GHG emission mitigation, and the
strategies employed by companies to attain their objectives. Additionally, we lack knowledge about
how participation in different ICls affects national state-level climate action and how this, in turn,
affects participation in ICls, in the context of the Dutch chemical sector.

1.2 Societal relevance

Climate change poses a global wicked problem impacting not only future generations but also present
marginalized communities currently facing the immediate consequences of shifting climate patterns
leading to natural catastrophes. These communities lack the resources to protect themselves and
adapt to these changes which, considering that climate change stems from the flourishing economies
of affluent, industrialized nations, is inherently unfair. Mitigating the worst effects of climate change
concerns all of us, but major corporations, contributing a significant portion to global GHG emissions,
hold a distinctive role in this collective effort.

Therefore, companies adopting targets that are aligned with mitigation pathways outlined in the
ambitious Paris Agreement can help to not only lower overall emissions of the corporate world but
also be a main driver for climate policy (Walenta, 2019). ICIs aspire to assist companies in this
undertaking, striving to accelerate the global pace of climate action to secure a sustainable and livable
future for each and everyone on this planet.

18| Page



This research could therefore have a significant impact on ICls as well as corporate entities in their
endeavor to mitigate their corporate emissions as it aims to better understand the potential effects
that participating in ICls can yield - in both a company level-context as well as in its effects on national
climate targets ad policies in the Netherlands. Our findings could provide guidance for ICls to help push
national climate target-setting further and, as a result, contribute to the advancement of Dutch climate
targets and policies. By illuminating the current regime and its potential to further positive climate
action, our research could help shape a more sustainable future.

Furthermore, considering the existing gap in the literature, our investigation into the role ICls play in
shaping both corporate climate mitigation as well as national targets and policies, is a valuable
contribution to both academic and societal work.

1.2.1 Link to Industrial Ecology

Given that Industrial Ecology focuses on a systemic approach to global sustainability challenges, this
research aligns seamlessly with the principles of this field. The reasons for this are manifold: Firstly, as
ICIs are concerned with global climate mitigation, it draws upon the scientific knowledge relevant to
climate change and Industrial Ecology research. Moreover, the increasing participation of NSAs in
climate action and transnational climate governance can drive climate targets, policies, as well as a
societal shift as more people get to know of ICls and what companies do to mitigate their GHG
emissions. As a result of this increased knowledge, investors, consumers, as well as society as a whole
can put pressure on companies to have their climate targets aligned with pathways laid out in the Paris
Agreement for avoiding the worst effects of climate change. This, in turn, could result in increased
ambitions in national climate targets and improved climate policies.

The interplay of the economy, society, and political landscapes underscores the systemic nature of this
topic. Dynamics within these distinct areas can and will causally impact one another. The
interconnectedness of actors as well as the interdisciplinarity of this topic therefore aligns with the
fundamental principles of the field of Industrial Ecology, seeking to observe sustainability problems
from a multidisciplinary system dynamics perspective.

1.3 Research questions

This research holds two primary objectives. Firstly, it aims to evaluate the climate mitigation progress
of Dutch chemical sector companies participating in ICls. Secondly, it seeks to assess the relationship
between NSA climate action and the climate action of the government of the Netherlands, represented
by its level of ambition regarding climate targets and policies. Therefore, the main research question
of this study is as follows:

“What effect do International Cooperative Initiatives have on the climate achievements of the
chemical sector in the Netherlands and how does that influence national targets and policies?”
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The question specifically focuses on understanding how participating in ICls affects the climate-related
goals and actions of chemical companies operating in the Netherlands. Moreover, researching the role
it plays for both general and chemical sector-specific Dutch national climate targets and policies is a
valuable contribution to understanding the leverage of the chemical sector’s action on the Dutch
government’s climate action agenda.

The rationale behind directing attention towards the chemical sector stems from its profound
significance in bolstering the Dutch economy, alongside its immense potential for substantial GHG
emission reduction, thus presenting a viable avenue for climate mitigation in the Netherlands. In the
pursuit of evaluating and addressing the main research question, it has been divided into the following
sub-questions:

SQ1: “What type of climate action programs can the chemical sector engage in, in the Netherlands ?”

The objective of this sub-question is to explore the wide range of potential climate actions carried out
by chemical companies operating in the Netherlands. We will delve into the topic of climate change in
a Dutch context, discussing national GHG emissions from different industries and providing rationale
for focusing on the chemical sector. Moreover, we will shed light on the chemical industry in the
Netherlands, including relevant subsectors and chemical industry clusters. We will then introduce
several ICls that are pertinent to the Netherlands, narrowing down our selection to those specifically
relevant to this research based on criteria such as high levels of participation and a focus on either
climate mitigation or engagement in climate policy. While this sub-question aims to provide the reader
with an overview of relevant ICls, the final selection of ICIs under study will be made in Chapter 4.

5Q2: “What are the climate achievements of chemical industry companies that have joined
International Cooperative Initiatives?”

After having made our selection of the ICls relevant to this research, we will delve into examining the
extent of the selected firms’ climate action involvement in said initiatives. Besides looking into the
evolution of NSA participation in ICls on a general level for the entire company sample, we will
subdivide the sample to evaluate participation rates on a Dutch national, EU, and global level,
comparing where most participation occurs relative to the sample size. On top of that, this sub-
guestion seeks to analyze how GHG emissions of the company sample have evolved over time and if
there is an observable relationship between successful corporate climate mitigation and the number
of ICls joined per company. Lastly, this sub-question will analyze these emission trends on a company-
level, with a focus on the five largest emitters. By delving into these aspects, a more comprehensive
understanding of the landscape of ICI participation and GHG emissions of chemical sector companies
in the Netherlands will be obtained.

20| Page



5Q3: “What climate mitigation progress has been achieved so far by companies in the chemical sector
that participate in the Science-Based Targets initiative?”

For diving deeper into the topic of NSA climate action and ICI participation, we will apply the
framework by Hale et al. (2020) assessing the progress, implementation, and impact of NSA climate
action to the companies in our sample having joined the SBTi. By evaluating the progress on ambition,
robustness, implementation, and substantive - as well as causal - impact, this sub-question therefore
seeks to obtain a better understanding of the advancement of our company sample within each type
of progress. By evaluating each type of progress separately, we are able to understand where progress
is being made and where it is still lacking.

SQ4: “What are the current Dutch national climate targets and which climate policies are relevant
for the chemical industry in the Netherlands?”

Upon acquiring a profound comprehension of the Dutch chemical sector, the pertinent ICls - with a
specific focus on the SBTi - and the impacts on the climate actions of private sector chemical
enterprises resulting from participation in these initiatives, our focus will shift towards delving into the
national climate change agenda of the Netherlands. To achieve this, an extensive exploration will be
conducted on the evolution of climate targets and the implementation of climate policies introduced
over the past years. To encompass both the sector-specific and national dimensions, this analysis will
be conducted at both levels. Moreover, regulations for the chemicals sector are discussed to provide
a better picture of what the Dutch government is doing to limit the negative environmental and climate
impacts of large industrial companies. Lastly, addressing this sub-question will involve assessing the
mitigation progress achieved by the industrial and chemical sector in the Netherlands to date.
Additionally, it will entail comparing the level of ambition of national climate policies with those of
other nations, providing context to illustrate the current position of the Netherlands in its efforts
toward national climate action.

5Q5: “How does the participation of chemical sector companies in International Cooperative
Initiatives affect national targets and policies in the Netherlands, and vice versa?”

In order to address the last part of analysis central to this research, hence the effect of NSA climate
action on the climate targets and policies established by the Dutch government, and vice versa, this
final sub-question delves into this topic by basing its analysis on research by Andonova et al. (2017),
which explored the question of whether NSA climate action and national policy are substitutes or
complements.
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1.4 Research strategy

As mentioned previously in section 1.3, this research holds two primary objectives: evaluating the
climate mitigation progress of chemical sector companies participating in ICls and assessing the
relationship between NSA and state-level climate action. To achieve these objectives and answer the
aforementioned research question (and sub-questions), quantitative methods will be employed,
leveraging data from various sources.

The research objectives encompass a series of crucial steps aimed at deepening our insights into the
chemical sector's global economic significance and the challenges inherent to addressing its emissions.
Additionally, the research seeks to delve into the theoretical foundations of transnational climate
governance and scrutinize how companies actively participate in climate action.

Another pivotal aspect involves gaining insights into corporate emission quantification, control, and
management methods and mechanisms. This encompasses an exploration of various methods
employed by different ICls, with a specific emphasis on the SBTi and its methodology. Moreover, it
involves an evaluation of the relationship between a company's participation in ICls and its GHG
emissions.

Furthermore, this research aims to assess companies engaged in the SBTi by scrutinizing their level of
ambition, the substantive progress they have achieved, and a critical evaluation of the strategies
implemented (in the context of energy consumption) to meet their targets. This evaluation also
extends to the robustness of practices, providing a comprehensive picture of the effectiveness of the
companies’ efforts.

In the final phase, the research shifts focus to the political landscape in the Netherlands within the
context of climate change. This involves exploring national climate targets and policies, with a specific
emphasis on those relevant to the chemical sector. Additionally, the study investigates the bi-
directional relationship between NSA and national state-level climate action, especially within the
Netherlands.

This study will center its attention on a sample of 50 chemical and petrochemical companies of the
subsectors petroleum processing as well as chemicals, rubber plastics, and pharmaceuticals, engaged
in (petro-)chemical manufacturing activities in the Netherlands. The primary focus is on assessing
climate action progress within the SBTi framework. The time frame under study spans five years, from
2018-2022, allowing us to incorporate the most recent development in the data. Further details
regarding the specific choices made for conducting this research will be comprehensively discussed in
Chapter 4.
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Figure 1.1: Research flow diagram.
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1.5 Reading guide

This thesis is structured as follows:

Chapter 2 presents the literature review, offering insights into the emergence of NSAs, examining
company-level climate action, and tracing the historical evolution of transnational climate governance,
including orchestration. On top of that, this chapter also discusses the role of the private sector in
advancing national climate action.

Chapter 3 on the other hand is providing an overview of the chemical industry in the Netherlands,
covering its significance to the Dutch economy and national GHG emissions, the various sub-sectors it
comprises, and the relevant chemical clusters in the country. Furthermore, this chapter investigates
the ICls relevant to the Dutch chemical sector and conducts an initial analysis of initiatives deemed
suitable for this research.

Chapter 4 elaborates on the methodology inherent to this research. This encompasses the selection of
the company sample under study and the ICIs under analysis. The general methodology that is
common industry practice nowadays for quantifying company-level GHG emissions, is outlined. This
chapter also delves into the methodology inherent to the SBTi. Furthermore, it discusses the two
studies employed for firstly measuring the companies’ progress within the SBTi and secondly, to
evaluate the relationship between NSA and national state-level climate action. The chapter concludes
with a comprehensive explanation of the data collection process for each analysis.

Moving to Chapter 5, which presents the results of the first analysis of this research, examining levels
of ICl participation per company as well as those of corporate GHG emissions. Furthermore, an analysis
of a potential relationship between these two variables is conducted. This chapter also dives deeper
into the development of company-level emissions over a period of five years, with a specific focus on
the five largest emitters in the company sample.

In Chapter 6, the assessment of companies' mitigation progress within the SBTi takes center stage. This
involves a detailed analysis of four types of progress, namely, ambition, robustness, implementation,
and, lastly, substantive impact. The chapter concludes with an ex-post analysis of these four progress
types, exploring the causal impact of chemical sector companies participating in the SBTi.

Chapter 7 on the other hand presents Dutch national climate targets, policies, and regulations for the
chemical sector. Moreover, it highlights the mitigation progress made by the Netherlands to date,
while comparing the level of ambition of its national climate policies with that of other nations.

Chapter 8 is dedicated to evaluating the relationship between NSA and national state-level climate
action. It discusses the crucial variables for conducting the correlation analysis, and presents results
on two levels: Firstly, ICI participation of the overall company sample and, secondly, ICI participation
of those companies headquartered in the Netherlands.

Chapter 9 offers a comprehensive discussion of this research, including a thorough elaboration on the
difficulties associated with estimating country-level corporate emissions using a proxy. Moreover, the
chapter showcases the contributions made to the academic literature, while discussing the limitations
of both the methodology as well as the results.

Finally, Chapter 10 presents the overall conclusions by addressing and answering the main research
guestion and each of the sub-questions, providing a synthesis of the results of the different analyses.
Furthermore, it discusses implications, makes policy recommendations, as well as recommendations
for future research.
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2. Literature review

2.1 The emergence of NSA climate action

Climate action has become a more and more important topic worldwide. To limit global warming to
below 1.5°C above preindustrial levels, climate governance efforts have become increasingly complex.
Since climate change is a global problem, the involvement of intergovernmental organizations like the
United Nations (UN) as well as actions from national governments and NSAs are needed. In the realm
of climate change, the UN established the Intergovernmental Panel of Climate Change (IPCC) in 1988.
Moreover, in 1992, it created a framework convention, the UNFCCC (United Nations Framework
Convention on Climate Change), which went into force in 1994, and, since then, the UN has primarily
operated through it and the subsequent regulations developed within the institutional structure
established by this treaty. Furthermore, in the year 2005, the Kyoto Protocol came into force, putting
in action the objectives of the UNFCC by requiring industrialized nations and transitioning economies
to adhere to specific GHG emission reduction targets. The UNFCCC solely calls upon these countries to
implement mitigation policies and measures and periodically report their progress. Important
elements of the Kyoto Protocol include shifting from a focus on regulatory instruments to market-
based solutions and implementing flexible market mechanisms such as international emissions trading.
At present, the Kyoto Protocol boasts 192 signatory parties (UNFCCC, n.d.).

Even though an international body like the UN and a framework convention such as UFCCC are crucially
important when addressing global challenges like climate change, it has been argued that “the
proliferation of negotiation and cooperation venues alone will not help solve the climate challenge”
(Bausch & Mehling, 2012). Moreover, various initiatives can individually hold significant relevance and
ideally work in harmony with one another, but no single platform can offer a universal solution to the
mitigation challenge.

Therefore, it is not surprising that during the 2014 Lima Climate Change Conference (COP20) as well
as the UN Climate Summit (UNCS) in New York 2014, the role of NSAs started to receive increasing
attention. In the time leading to the 2015 UN Climate Change Conference (COP21) in Paris, over 50
initiatives were launched during the UNCS with the aim of engaging NSAs, and the subsequent “Lima-
Paris-Action-Agenda” mobilized a further 70 initiatives, involving more than 10,000 actors by the time
of the COP21 (Chan et al., 2018). These efforts show that NSAs such as regions, cities, investors,
companies, or organizations have an important role to play when it comes to both mitigating and
adapting to climate change. While scholars argue that the UNFCCC should continue to play a central
role in international climate mitigation (Moncel & Van Asselt, 2012), and countries should keep on
pursuing their Nationally Determined Contributions (NDCs), which are their national climate action
plans, NSAs have been declared to hold the capacity to “catalyze and significantly enhance” national
endeavors to mitigate GHG emissions and enhance resilience to climate risks (Hsu et al., 2015).

To emphasize this importance and to represent a symbolic progression towards recognizing NSAs
within the UNFCCC, the Lima Conference introduced the Non-state Actor Zone for Climate Action
(NAZCA), a novel platform under the UNFCCC formally acknowledging climate mitigation and
adaptation initiatives beyond national commitments.
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2.2 Company-level climate action

Before analyzing climate action programs and initiatives in the Netherlands and diving deeper into the
topic of climate governance, however, one needs to understand that at its very core, NSA climate
action can be approached through two distinct methods: top-down and bottom-up. These approaches
vary in terms of where decision-making authority resides within an organization or society. When
considering these approaches in the context of companies, specifically the direction of influence and
action between governments and firms, they can be understood as follows:

Top-down climate action, within the government-to-firm context, entails governments at various
levels (local, regional, national, or international) establishing regulations and policies that directly
impact companies. These regulations encompass emissions reduction targets, market-based
mechanisms such as carbon pricing, and environmental standards, which firms are obligated to adhere
to (Monast, 2017). Moreover, economic incentives play a pivotal role. Governments offer financial
incentives to encourage sustainable practices among firms, such as tax credits, renewable energy
project subsidies, and grants for environmentally friendly initiatives. Governments can also fund
research and development efforts in clean technologies and sustainable practices, thereby providing
companies with opportunities to adopt innovative solutions.

Another mechanism involves mandatory environmental reporting by firms. Governments may require
companies to disclose their environmental performance, carbon emissions, and sustainability efforts.
This reporting helps assess compliance and monitor progress towards climate goals. However, for
corporate environmental reporting to be an effective communication tool, regulating authorities need
to enforce mandatory reporting while providing guidance for companies (Bubna-Litic, 2007).
Furthermore, governments can establish carbon markets and cap-and-trade systems that place
restrictions on carbon emissions, compelling companies to purchase emissions allowances and create
economic incentives for emission reductions.

In the chemical sector of the Netherlands, top-down climate action is robust, with the Dutch
government implementing climate targets for the industrial sector that are even more ambitious than
the country’s overall national targets. Simultaneously, regulations, policies and economic incentives
favor sustainable practices to encourage firms to invest in climate mitigation and sustainable practices.
Specific targets, regulations, and policies for the Dutch chemical sector are detailed in Chapter 7.

On the other hand, in a bottom-up approach, firms voluntarily take actions to reduce their carbon
footprint, including setting emissions reduction targets, implementing sustainable supply chain
practices, and investing in renewable energy. Companies may also engage in advocacy efforts to
influence government policies. This can involve lobbying for pro-environmental regulations,
supporting renewable energy incentives, and advocating for climate-friendly policies at different
governmental levels. Moreover, companies signal their commitment to climate action through
environmental reporting and transparency (Arena et al., 2014). Some companies voluntarily disclose
environmental data, carbon emissions, and sustainability efforts to the public, fostering awareness and
showcasing their commitment to corporate climate mitigation to investors and customers.
Furthermore, due to this observed increase in willingness of companies to take voluntary climate
action, recent years have shown the emergence of ICls. These initiatives aid NSAs in their climate action
endeavors, such as helping companies to set emission reduction targets that are aligned with the
science behind the Paris Agreement’s 1.5°C goal. Sabel and Victor (2015) describe how climate policy
approaches rooted in bottom-up methods can be effective but necessitate institutions — such as the
UNFCCC - that encourage collaborative exploration and the expansion of solutions amid uncertainties.
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Another facet of bottom-up climate action is regional collaborations or cooperation within industries,
for example among large emitters (Rayner, 2010), as firms within the same sector may work together
to establish industry-specific sustainability standards and best practices, influencing government
policies collectively. Furthermore, sustainable procurement, particularly relevant to a company's
supply chain emissions (scope 3), is gaining prominence in recent years (Walker et al., 2012). Firms can
stimulate demand for sustainable products and services by favoring suppliers and partners that adhere
to environmental standards, potentially influencing government regulations concerning green
procurement.
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Figure 2.1: Top-down vs. bottom-up climate actions in a government-firm context.

2.3 Transnational climate governance

With the proliferation of bottom-up approaches, the landscape of climate change governance has
witnessed a notable transformation toward a more transnational orientation. Presently, climate
change governance transcends the confines of national borders, with an increasing engagement of
NSAs voluntarily participating in climate action to complement national strategies. One such bottom-
up approach with the aim of mobilizing initiatives and NSAs in the context of the UNFCCC for climate
change mitigation and adaptation is the Global Climate Action Agenda. The benefits of these bottom-
up approaches within the climate regime, leading to a shift towards a more transnational form of
climate governance, have previously been described by Stewart et al. (2013), who assert that such
strategies not only yield short-term emission reductions but also establish connections between
bottom-up initiatives and the UNFCCC system through GHG monitoring and reporting systems.
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The commitments of NSAs towards climate mitigation have also been explored by scholars. In research
by Wouters (2013) that aimed at testing the emission reduction potential of ten of the 21 initiatives of
the “Wedging the gap” approach described below by Blok et al. (2012), a significant portion of the 25
randomly chosen member companies within the “Top 1000 companies” category have voluntarily
embraced targets for reducing emissions. This demonstrates that companies' voluntary commitment
to climate action has been in existence for more than a decade already, and over this time, it has
continued to grow in significance.

Not only in climate change mitigation but also in adaptation, a shift is evident towards a more
transnational approach that involves the active participation of NSAs. While adaptation concerns were
initially seen as a national and local matter, nowadays, international organizations such as the UNFCCC
play a significant role in transnational adaptation governance. We are witnessing the emergence of a
"fourth era" of adaptation that operates on an increasingly global and transnational scale, with NSAs
playing an integral role in this transformative process (Dzebo & Stripple, 2015).

In practice, both top-down and bottom-up approaches can complement each other, resulting in an
effective interpretation of nation’s climate mitigation obligations (Mayer, 2019). Government policies
establish a regulatory framework and incentives for companies to take action, while firms actively
participate in shaping those policies through voluntary efforts, advocacy, and industry leadership.
Consequently, this can circumvent political obstacles and a lack of leadership within national
governments, thus driving progress in mitigation efforts and fostering networks of trust. In turn, this
can contribute to reshaping political and economic conditions through collaboration between
governments and NSAs, making an effective international climate treaty more achievable (Stewart et
al., 2013).

This linkage between top-down and bottom-up approaches has also been described by Blok et al.
(2012), who recognized that, in order to limit global warming to 2°C above pre-industrial levels, a top-
down strategy alone was ineffective. Instead, he proposed a bottom-up or hybrid approach to be
preferred in order to “wedge the emissions gap” and, as a result, presented 21 coherent major
initiatives with substantial GHG emission reduction potential.

While the distinction between top-down and bottom-up approaches is crucial within the realm of
global climate governance, a more nuanced spectrum of solutions to collective action challenges
should be embraced through orchestration. Orchestration is a strategy wherein international
organizations (such as the UNFCCC) and states enlist intermediaries, for instance NSAs or ICls, to guide
targets in the pursuit of essential collective objectives (Backstrand & Kuyper, 2017).

The reason for the need to orchestrate is that, as a result of the explosion of transnational institutions
and initiatives, an increasingly complex, decentralized, and polycentric transnational regime complex
for climate change has developed (Abbott, 2012). Complex due to the sheer number of members
participating. Decentralized, because the majority of organizations have been established by specific
groups of actors from the ground up and pursue their distinct objectives with minimal or no central
coordination. And polycentric because tasks like implementing regulations and financing public
resources are divided among numerous organizations with varying memberships and operating
scopes. Therefore, in this complex, decentralized, and polycentric transnational regime, international
organizations like the UNFCCC should assume the role of an orchestrator.
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Figure 2.2: The polycentric governance complex for climate change (Abbott, 2018).

Orchestration, involving an alignment between the orchestrator entities and the intermediaries has
the potential to leverage additional contributions by establishing catalytic connections and facilitating
the proliferation of actions. While most orchestration initiatives have historically centered on
international climate negotiations, with the UNFCCC, as a result of the Paris Agreement, being
consolidated as the primary coordinator of NSAs and ICls (Backstrand & Kuyper, 2017), Chan et al.
(2018) argue for extending orchestration efforts to regional and national levels. This can result in
valuable effects in supporting the fulfillment of national commitments and igniting greater ambition.
Moreover, the function of an orchestrator should involve facilitating the exchange of information,
establishment of standards, and oversight of transnational endeavors, with a concentration on
fostering these practices (Hale & Roger, 2013).

In the context of a complex landscape with multiple orchestrators, enhancing catalytic linkages can
sometimes be achieved through better coordination. Although a natural inclination might be to
prioritize scaling up actions due to the immense transformation required, it is essential for
orchestrators to resist an exclusive focus on scale, but they should also promote experimental and
small-scale initiatives (Chan et al., 2018). This need for experimentation has already been expressed
by Abbott (2017). He argues that collaborative initiatives and other governance bodies concerned with
voluntary climate commitments should act as orchestrators promoting well-planned, controlled policy
experiments that adhere to scientific norms. Moreover, in case such formal policy experiments are not
possible, voluntary commitments should be regarded as informal experiments, coordinating them to
stimulate innovation, comparability, analysis, and systematic learning.
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2.4 The role of the private sector in advancing national climate action

There are various ways in which the private sector's climate action can impact national climate targets
and policies such as setting emissions reduction targets, investing in clean technologies, engaging in
advocacy and supply chain management as well as joining programs and initiatives. Moreover, due to
its independence from the government, the private sector has a certain level of freedom when
engaging in these endeavors, allowing for experimentation to identify best practices when it comes to
GHG emission reduction. The UNEP (2018) described the number of NSA participants in mitigation
efforts to be rapidly increasing and states that these actors have a significant potential for emission
reduction. ICls in particular can help bridge the emissions gap, yet their current contribution is limited
compared to countries' pledges.

As mentioned above, the private sector can play a critical role in shaping climate policy and advancing
toward more ambitious climate targets through its actions and advocacy. According to Vandenbergh
and Gilligan (2017), the combination of voluntary initiatives driven by corporations, NGOs, and
individuals, along with well-designed private initiatives and innovative technologies, presents a
promising approach to addressing climate challenges, even in the absence of the government's
coercive resources and power. Unlike public governance, which tends to be rigid, bureaucratic, and
slow in implementation, often relying on command-and-control regulations that restrict business and
consumer activities, private governance offers greater economic and political feasibility. It fosters
environmental innovation, enables fast and flexible decision-making, and can effectively leverage the
international trade system to exert pressure for climate mitigation across borders, where national
governments may have limited regulatory reach over economic actors.

Moreover, NSA climate action, in particular, NSA participation in ICls, acts as a complement to national
targets and policies introduced by national governments (Widerberg & Pattberg, 2015), while a
bidirectional influence exists between NSAs and state-level actors. As showed by Andonova et al.
(2017), while ambitious national targets and policies Introduced by governments increase the level of
NSA participation in ICls, at the same time, this increased NSA climate actions by NSAs leads to further
ambitiousness of national targets and policies, highlighting the complementary nature of NSA and
state-level climate action. This interdependence has also been described by the UNEP (2018), stating
that NSA climate action goes beyond emissions reduction, fostering confidence in climate policy,
advocating for ambitious goals, and sharing knowledge. Effective non-state climate actions require
common principles, clear targets, monitoring, and government support.

Therefore, the private sector has a particularly unique role in pushing towards more ambitious climate
targets and policies.
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3. The chemical industry and climate action in the
Netherlands

This chapter will revolve around the exploration of how the Dutch chemical sector, in particular, can
take climate action and which are the available ICls for collaboration. This endeavor is geared towards
addressing the following research question:

5Q1: "What type of climate action programs can the chemical sector engage in, in the Netherlands?”

By addressing this question, the chapter seeks to clarify the topic of Dutch private sector climate action
and provide rationale for the specific selection of ICls under study, which will be conducted in Chapter
4. This chapter is structured as follows:

Section 3.1 aims to provide background information on the topic of climate change in a Dutch context,
while diving deeper into levels of national GHG emissions. Section 3.2 delves into the intricacies of the
chemical industry in the Netherlands, examining its significance to the Dutch economy, delineating its
subsectors both broadly and within the confines of this study, and exploring the various industry
clusters within the country. Having acquired insights into the chemical industry, the focus shifts to
climate action that chemical companies in the Netherlands can undertake. Section 3.3 investigates the
extent of ICI participation in the Netherlands, outlining the status quo and the ICls that Dutch
companies have joined. Building on these ICls, section 3.4 selects a subset for detailed discussion,
assessing their relevance for the Dutch chemical sector and this research. Ultimately, section 3.5
concludes the chapter by summarizing crucial points.
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3.1 The Netherlands in the face of climate change

The impacts of climate change are starting to become a reality for many people all around the globe.
With the increasing intensity and frequency of natural catastrophes and the heightened social
awareness of the issue, it is no wonder that both the public as well as the private sector are starting to
take climate action. GHG emission reductions are needed - and they are needed now.

Some countries in particular are highly threatened by the effects of global warming and the resulting
sea level rise stemming from melting polar ice caps and glaciers. One such country is the Netherlands
as its areas situated below sea level constitute 60% of the country's territory, and these flood-prone
regions generate 70% of the gross national product (Kabat et al., 2005). Therefore, avoiding
catastrophic climate change is immensely relevant to Dutch society and economy, and GHG emission
reductions are the focus of both the public as well as the private sector.

In the public sector, the intention to reduce GHG emissions can be felt for instance by introducing more
climate policies, raising taxes, and imposing new regulations. In the private sector, on the other hand,
businesses have a unique role to play in responding to climate change as they are responsible for a
significant portion of global emissions and are well-positioned to drive innovation and develop
solutions that can help reduce emissions and mitigate the impacts of climate change. Often, companies
take on a proactive role in this by innovating, setting internal emission targets, and reducing company
GHG emissions.

In order to speed up this process and support businesses in their environmental target setting, many
ICIs aimed at helping businesses in their endeavor of reducing their GHG emissions have been
established. For companies, joining such initiatives and committing to their sustainability targets can
not only provide a good brand reputation for both consumers and investors but also anticipate future,
more stringent climate policy, putting them in a competitive advantage. Moreover, many firms also
conceive and acknowledge the risks that they face from climate change in the future and hence join
climate action initiatives. As mentioned above, due to sea level rise-induced flooding risks, Dutch
businesses, in particular, have a major motivation to push toward a low-carbon economy. To signal
this, participation in ICls is becoming more and more common.

3.1.1 GHG emissions in the Dutch private sector

As previously mentioned, the private sector plays a unique role in advancing national climate action.
Therefore, for the purpose of this research, we assume that voluntary corporate climate action in the
private sector drives more ambitious climate targets and policies introduced by the Dutch government.
For this reason, we will examine the impact of corporate climate action happening exclusively in the
private sector on national targets and policies introduced by the government.

The Netherlands, home to the sixth largest economy in the European Union, serves a critical role as a
transportation hub for Europe, with a consistent trade surplus, secure industrial relations, and low
unemployment rates. The country's industry is primarily centered around food processing, chemical
production, petroleum refining, and the manufacturing of electrical machinery (Forbes, 2018).

According to the National Inventory Report 2022 submitted by the Netherlands to the UNFCCC, the
energy sector is responsible for the highest GHG emissions in the Netherlands. Specifically, in 2020,
the energy sector accounted for 80.3% of the country's total GHG emissions, followed by the industrial
processes and product use sector at 5.5%, agriculture at 10.5%, waste at 1.6%, and the land-use, land-
use change, and forestry sector at 2.1% (RIVM, 2022).
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However, the Dutch energy sector is not a purely private sector. Specifically, it is a mix of public and
private entities, with a liberalized market allowing private companies to generate, trade, and supply
energy. Nevertheless, the government plays a crucial role through relatively intense regulation,
including measures like structural requirements, contractual limitations, information disclosure rules,
price oversight, and market monitoring (Mulder & Willems, 2019). Additionally, the government
invests in renewable energy and owns companies such as Energie Beheer Nederland (EBN), a public
company that manages the Dutch state's interests in oil and gas exploration and production. The
transmission and distribution of energy are regulated by the independent government agency,
Authority for Consumers and Markets (Autoriteit Consument & Markt, ACM), to ensure fair pricing.
Overall, the government's influence on the energy sector in the Netherlands remains significant,
despite it being largely composed of private companies.

Therefore, as the aim of this research is to find out about the private sector’s influence on national
climate targets and policies, we will not focus our attention on the energy sector in the Netherlands
even if it contributes to the largest share of the country’s’ GHG emissions. Rather, we will look at purely
private sectors. More specifically, energy-intensive industries as these make up for a large portion of
the Netherlands’ energy consumption and hence have a large potential to set ambitious emissions
targets and achieve significant reductions.

According to the Climate and Energy Outlook 2022 (Klimaat- en Energieverkenning, KEV) report
published by the Netherlands Environmental Assessment Agency (Planbureau voor de Leefomgeving,
PBL), the industrial sector is the most energy-intensive sector in the Netherlands. As defined in the
report, the industrial sector includes the food and beverage industry, the basic metal industry, the
chemical industry, the paper and cardboard industry, the building materials industry, other industries,
construction, refineries, coking plants, extraction, transportation and distribution of energy, waste
management (including waste incinerators and landfills), and water utilities (PBL, 2022). In 2021, the
Dutch industrial sector was responsible for approximately one-third of the country’s total final energy
consumption (CBS, 2022).

The energy-intensive industries in the Netherlands are primarily located in the Rotterdam harbor area,
which is one of the largest petrochemical hubs in the world. Within the industrial sector, the most
energy-intensive subsectors are the chemical industry, refineries, and steel production. Moreover,
industrial GHG emissions are dominated by a limited number of companies: the 20 companies with
the largest emissions contribute to more than 80 percent of the total emissions (PBL, 2022).

When examining the CO, emissions from the industrial sector, it becomes apparent that over 40% of
these emissions stem from the chemical industry, which produces goods through chemical reactions
involving raw materials. Examples of such products include plastics and fertilizers. Alongside the
chemical industry, the petroleum industry, including the petrochemical sector, is also a notable
contributor, accounting for over 20% of the CO, emissions generated by the Dutch industrial sector (CE
Delft, 2019).

Based on this knowledge, we decided to focus our research on private-sector chemical companies in
the Netherlands.
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3.2 The Dutch chemical industry

The chemical sector is a vital one for global production due to its interconnectedness with other
industries such as our energy system, including fossil fuels and renewables, transportation,
pharmaceuticals, buildings, mining, agriculture, and manufacturing. According to the American
Chemistry Council (2019), products from the chemical industry can be found in about 96% of all
manufactured goods.

Also in the Netherlands, the chemical sector holds significant economic importance, with a turnover
of €71 billion as of 2019 (CEFIC, 2023b), providing 13% added value to the industry while producing
about 18% of the total Dutch export of goods (VNCI, n.d.). As a result, the country ranks as the fourth-
largest chemical producer in Europe and the tenth largest globally. The chemical industry, being the
second-largest industry in the Netherlands, creates employment opportunities for 45,000 individuals
across more than 380 companies (CEFIC, 2023b). Remarkably, when excluding the food, beverages,
and tobacco industry, the chemical industry stands as the largest business sector in the Netherlands
(VNCI, n.d.). Moreover, according to Hoffmann (2023), sales of chemical products contribute six
percent to the national GDP, with €60 billion out of €1 trillion. Additionally, the Dutch chemicals
industry accounts for two percent of global production.

3.2.1 Sub-sectors within the chemical industry

According to Borschiver et al. (2005), the chemical industry is characterized by its complexity and
strong interconnections with other sectors of the economy. As a result, the definition of sub-sectors
within the chemical industry relies on the specific classification system employed. There are several
classification systems used to categorize the sub-sectors within the chemical industry. Some commonly
used ones include the Global Industry Classification Standard (GICS), the International Standard
Industrial Classification of All Economic Activities (ISIC) as well as the European Classification of
Economic Activities (NACE), among others.

However, since we are focusing specifically on the Dutch chemical sector, the most suitable
classification system to consider is the Netherlands Standard Industrial Classification of Economic
Activities, or the Standaard Bedrijfsindeling (SBI). The SBI classification system provides detailed codes
and categories specific to various industries in the Netherlands, including the chemical sector. Within
the SBI, the chemical industry is primarily represented by point (SBI code) 20 "Vervaardiging van
chemische producten"” (manufacturing of chemical products), encompassing various sub-categories
that cover different aspects of chemical production.

Depending on different sources, the chemical industry furthermore involves more or less of the SBI
codes 19, 21, and 22, with their respective sub-divisions. For example, the Dutch government
established 10 “Topsectoren” (Top Sectors) - one of them being Chemistry NL - representing areas
where industry and research centers in the Netherlands demonstrate global excellence through
collaboration of different governmental and non-governmental stakeholders (RVO, 2022a).
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According to the latest official monitoring report of these Top Sectors, the Chemistry NL Top Sector
comprises three subsectors:

o Petroleum Processing
SBI 19 “Vervaardiging van cokesovenproducten en aardolieverwerking”, manufacturing of coke
oven products and petroleum processing, includes all activities related to refining and
processing petroleum.

o Chemical Industry
SBI 20 “Vervaardiging van chemische producten”, munfacturing of chemical products,
encompasses a wide range of activities, including the production of industrial gases, chemicals,
detergents, synthetic fibers, and dyes.

o Rubber Plastics Industry
SBI 22 "Vervaardiging van producten van rubber en kunststof”, manufacturing of rubber and
plastic products, encompasses the manufacturing of rubber, plastics, as well as products like
tires, pipes, packaging materials, and construction materials.

It is important to note that the pharmaceutical industry is excluded from the Chemistry NL Top Sector
definition to prevent overlap with the Life Sciences & Health Top Sector (CBS, 2018). However, since
the pharmaceutical industry (SBI 21 "Vervaardiging van farmaceutische grondstoffen en producten”,
manufacturing of pharmaceutical raw materials and products) is clearly a chemical industry, we include
it in our definition of subsectors. Hence, for the purpose of this study the chemical industry refers to
those sectors relating to the SBI codes 19, 20, 21, and 22.

All of these SBI codes comprise of more detailed sub-categories, which themselves often entail further
sub-divisions of sectors and end-products. The full table displaying all sub-divisions of SBI classifications
for codes 19, 20, 21, and 22 can be found in Appendix A.

3.2.2 Chemical industry clusters in the Netherlands

The chemical industry in the Netherlands thrives due to a favorable business climate, supported by the
presence of essential preconditions. The country benefits from the availability of crucial raw materials,
which can be conveniently accessed either through the port of Rotterdam or via pipelines.
Furthermore, there are direct connections between the major chemical centers in the Netherlands and
those in Belgium, Germany, and Northern France, facilitating efficient trade and collaboration. The
Netherlands is home to five prominent chemical clusters:

1. Rotterdam-Moerdijk

2. Chemelot

3. Delfzijl (Noord-Nederland)

4. Zeeland (West-Brabant)

5. Rotterdam-Rijnmond (Noordzeekanaalgebied)

These clusters serve as hubs of chemical activity and innovation, hosting numerous companies
operating in the sector. Additionally, Rotterdam, Zeeland, and Chemelot are part of the ARRRA
(Antwerp-Rotterdam-Rhine-Ruhr-Area) cluster, a collaborative initiative between the chemical
industries of the Netherlands, Antwerp (Belgium), and the Rhine-Ruhr area (Germany). This strategic
alliance further enhances the industry's regional cooperation and competitive advantage and - with its
integrated pipeline connections - is responsible for about 40% of the EU’s petrochemical production
(Port of Rotterdam, n.d.).
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Figure 3.1: The five chemical industry clusters of the Netherlands.

Apart from the existing five physical industry clusters, the Dutch government has established what is
referred to as the "Sixth Cluster" to ensure connectivity and collaboration among chemical companies
in the country. The Sixth Cluster brings together companies from nine different sectors, including the
chemical sector. Within the chemical industry, this collaborative initiative represents relatively smaller
chemical companies focusing on specialty chemicals and new, innovative start-ups that are
geographically dispersed across the Netherlands. (VNCI, n.d.).

Due to the Dutch chemical sector’s diversity and complexity, it includes a variety of different
companies, ranging from large multinational corporations to smaller specialized companies. Notable
key players in the industry include firms such as Shell, DSM or AkzoNobel. In addition to the major
companies in the Dutch chemical sector, several important organizations such as the Association of
the Dutch Chemical Industry (VNCI), exist that play a significant role in the industry.
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3.3 ICl participation of companies in the Netherlands

When exploring the landscape of NSAs and ICls in the Netherlands, according to the NAZCA webpage,
as of October 2023, 32,517 actors are involved in climate actions, of which 368 are located in the
Netherlands. Of these 368 NSAs, 232 are companies, engaging in themes such as land use, ocean and
coastal zones, water, human settlements, transport, energy, and industry. Furthermore, 181 firms in
the Netherlands are participating in ICls, and many have made commitments to topics such as emission
reductions, energy efficiency, or renewable energy (UNFCCC, 2023b).

Figure 3.2 below depicts the commitments to emission reductions by companies in the Netherlands. It
is crucial to emphasize that the timeframes for short, medium, and long-term commitments are
established by the individual stakeholders, namely, the companies involved. Moreover, in order to
establish credibility and foster trust, the UNFCCC monitors and reports on advancements made in
voluntary commitments, which relates to the “progress reported” in Figure 3.2. An understanding of
the progress of NSAs towards their climate commitments is facilitated by utilizing a progress
framework collaboratively developed with Camda, a community consisting of data and analytical
experts. This framework integrates metrics that cover the ambition, robustness, and delivery/impact
of climate actions undertaken by NSAs (UNFCCC, 2022b).

P -
0

Long Medium Short
term term term
Total W Progress reported
® Long term 145 4
® Medium term 169 36
@ Short term 37 28

Figure 3.2: Commitments by companies in the Netherlands to emission reduction target term by %
(UNFCCC, 2023b).

An evaluation of the GHG emission reduction potentials of NSAs as conducted by Kuramochi et al.
(2020), revealed that the complete execution of individual commitments by NSAs within the ten high-
emitting economies (one of them being the EU) under study could potentially lead to a further
reduction in projected GHG emissions by -3.8% to -5.5% in 2030, in comparison to scenario forecasts
based on current national policies. Furthermore, when considered at the national level, the full
implementation of these individual commitments has the potential to enable both the European Union
and Japan to surpass their NDCs.
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As climate action gains momentum among NSAs, including those in the chemical sector and its sub-
industries, companies are voluntarily making commitments to address climate change and actively
participating in ICls. This growing trend can be observed not only by tracking the increasing
membership in prominent ICIs but also by the academic community's examination of company
objectives and strategies for mitigating climate change. In a recent study conducted by Booth et al.
(2023), the authors shed light on the fact that 19 out of the 20 largest pharmaceutical companies have
made commitments to reduce GHG emissions. Their approaches to establishing climate targets and
reporting emissions vary.

The chemical industry has a history of engaging in voluntary initiatives. One of the most prominent
initiatives, known as "Responsible Care," was initiated by the Chemistry Industry Association Canada
as far back as 1985. It advocates for the enhancement of health, safety, and environmental
performance within chemical companies. Today, nearly all major chemical firms are active participants
in this initiative, underscoring the significance of voluntary actions undertaken by NSAs. Although
"Responsible Care" primarily focuses on issues other than climate mitigation and falls outside the
scope of this research, its importance within the chemical sector warrants acknowledgment.

Appendices B and C show tables depicting overviews of cooperative initiatives in which the
Netherlands is engaged in (23 cooperative initiatives in total), as well as those with participants located
in the Netherlands (58 in total), respectively. Since our analysis is focused on the topic of climate action
effectiveness and mitigation potential of businesses in particular, Appendix C depicts only those
cooperative initiatives filtered for the actor type “Companies”, which sum up to 33 out of the 58.

3.4 Analysis of ICls applicable to this research

Out of these 33 cooperative initiatives introduced in Appendix C, the following eight initiatives have
been selected to be presented and discussed for their relevance to the Dutch chemical sector. While
this section aims to provide a general overview of ICls that Dutch chemical sector companies can
engage in, scrutinizing these initiatives as well as making the final selection of ICls that will be subject
to this research, will occur in section 4.2.

Business Ambition for 1.5°C

Climate Ambition Alliance

Climate Ambition Alliance: Race to Zero

Climate Neutral Now

Science-Based Targets initiative

RE100

Climate Action 100+

Responsible Corporate Engagement in Climate Policy

PNV R WNRE

This initial selection is based on both the high number of participants, increasing the chances of also
finding high participation among the company sample under study, as well as the fact that all initiatives
focus either on climate mitigation or climate policy.
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1. Business Ambition for 1.5°C

The Business Ambition for 1.5°C (BA1.5) campaign empowers companies to establish robust, Science-
Based Targets (SBTs) and reduce emissions in line with the urgency and scale prescribed by climate
science. This initiative garners support from an unprecedented global coalition consisting of UN
agencies, business associations, and industry leaders. It provides a clear framework for businesses to
establish themselves as credible climate leaders and incorporates a range of activities, such as high-
level events, technical webinars, communication, and corporate engagement endeavors. The lead
organizations behind the BA1.5 are the SBTi, the UN Global Compact, and the We Mean Business
coalition.

The campaign has grown to become the largest and fastest-expanding consortium of companies
committed to taking urgent action for a 1.5°C future. Since its launch in 2019, hundreds of companies
from various sectors and regions, boasting a collective market capitalization exceeding $13 trillion,
have joined the campaign, and pledged to pursue credible climate targets. Companies aligned with the
BAL1.5 initiative undergo an independent validation of their targets by the SBTi and become integral to
the UN Climate Champions Race to Zero coalition. To participate in the campaign, companies can
submit a signed commitment letter aligning with BA1.5. All targets submitted by these companies will
undergo validation by SBTi, in adherence to their criteria and the specific expectations of the campaign
commitment. Failure to submit targets for validation will result in removal from the initiative.

As of now, the BAL.5 initiative spans 65 countries and includes 1,588 companies covering at least 45
industry sectors, along with 93 investors hailing from 26 countries (UNFCCC, 2023a). It is important to
note that the BA1.5 concluded in 2021 and has since merged into the Forward Faster Campaign, which
was launched during the UN High-Level Political Forum in mid-July 2023 (UN Global Compact, 2023).

2. Climate Ambition Alliance

The Climate Ambition Alliance (CAA), launched in 2019, unites countries, businesses, investors, cities,
and regions in a collective effort to achieve net-zero CO; emissions by 2050. Country engagement in
the CAA is spearheaded by the governments of Chile and the United Kingdom, with the support of the
UNFCCC. Mobilization of non-government actors is led by the High-Level Climate Champions for
Climate Action, namely Nigel Topping and Gonzalo Mufioz, as part of the “Race to Zero” campaign
(refer to the subsequent section for more information), which is, next to the “Net Zero 2050”, one of
the two to the CAA inherited campaigns. Under the Paris Agreement, it is incumbent upon Parties to
communicate long-term strategies aimed at achieving low GHG emissions by mid-century. The primary
objective of this coalition is to advocate for net-zero CO, emissions in alighment with the latest
scientific knowledge. Achieving this significant shift toward net-zero CO, emissions necessitates the
active involvement of stakeholders from all segments of society, which is why this alliance includes
regions, cities, businesses, and investors alongside countries. They are all aligned in pursuit of this
common goal, recognizing the manifold benefits of transitioning to a low-carbon future.

Within the framework of the CAA, there has been notable growth in both Parties and non-party
stakeholders as members. As of 2021, there were 137 Parties out of the total 191 signatories to the
Paris Agreement who are part of the CAA. Moreover, the initiative operates in 178 countries, with
participation from 8,238 companies spanning at least 46 industry sectors, 579 investors located in 49
countries, and 1,281 organizations situated in 84 countries. Additionally, 51 regions, 1,136 cities, and
136 countries are actively engaged in this initiative (UNFCCC, 2023a).

39| Page



3. Climate Ambition Alliance: Race to Zero

Race to Zero (RtZ), inherited to the CAA and introduced in 2020, is an UN-backed global campaign that
mobilizes NSAs - including corporations, municipalities, regions, financial institutions, educational
establishments, and healthcare facilities - to take decisive and immediate steps to halve global
emissions by 2030. The objective is to create a healthier, more equitable world that is carbon-neutral
within the prescribed timeframe. All participants in this initiative share a common overarching goal: to
swiftly and equitably reduce emissions across all scopes, in accordance with the Paris Agreement, and
adhere to transparent action plans with robust near-term targets. As previously mentioned, overseen
by the UNFCCC and championed by the governments of Chile and the UK, as well as the High-Level
Champions for Climate Action, Nigel Topping and Gonzalo Mufoz, Race to Zero rallies actors beyond
national governments to join the CAA. Its counterpart campaign, Race to Resilience, was launched
during the 2021 Climate Adaptation Summit. This UN-endorsed global campaign seeks to catalyze a
significant increase in global commitment to climate resilience, with a focus on prioritizing people and
nature to foster a resilient world where we not only endure climate shocks and strains but also thrive
despite them.

The RtZ campaign unites various leading networks and initiatives within the climate action community,
all of which are motivating their members to meet the RtZ minimum criteria. The membership of the
RtZ initiative has witnessed remarkable growth, now exceeding 11,000 members, with numbers of
member participation that align with those of the CAA for the categories of companies, investors,
organizations, regions, and cities. Furthermore, the RtZ initiative has successfully drawn in financial
institutions managing more than $88 trillion in assets under management, as well as healthcare
institutions, despite operating during a global pandemic (UNFCCC, 2023a).

4. Climate Neutral Now

Climate Neutral Now (CNN) was initiated and is overseen by the UN Climate Change in 2015, with the
aim of urging all segments of society to take action towards achieving a climate-neutral (net-zero)
world by mid-century, as laid out in the Paris Agreement established in the same year. CNN promotes
immediate action through a three-step approach: measuring, reducing, and optionally contributing to
carbon reduction efforts via certified carbon credits in carbon markets. The first two steps are
mandatory, while the third is encouraged. Committing to these steps encourages behavioral changes
within companies and organizations, which, in turn, catalyze changes in their respective industries and
networks. Participants are obligated to annually report their actions, with their progress compared to
set milestones, resulting in an "achievement badge" that communicates their level of ambition and
accomplishment. All reported information is made public. Participation in the CNN initiative is open to
all types of organizations and companies worldwide. The process involves submitting a signed pledge
committing to measuring and reducing GHG emissions, with the option to contribute, followed by a
one-year period to report on their actions. Participants failing to report for two consecutive years are
excluded. In CNN, each participant sets their own goals and ambitions, and their individual progress is
reported and assessed annually. There is no collective goal reported by the initiative as a whole.

In recent years, the growing awareness of the need for immediate climate action has led to a steady
increase in CNN participants. As of now, the initiative operates in 67 countries, with 523 companies
spanning at least 42 sectors, 8 investors in 7 countries, 143 organizations in 37 countries, and 3 cities
participating (UNFCCC, 2023a). While CNN remains operational, the UN secretariat is gradually phasing
it down. The recommendations from the Secretary General’s High-Level Expert Group on Net-Zero
Emissions Commitments of non-state entities have indicated that CNN is not in alignment with net-
zero recommendations. Pledges were accepted until July 31, 2023, but 2023 marks the final year of
monitoring under CNN. Reports on emissions for 2023 or earlier years will be accepted until June 30,
2024. After this deadline, no further reports will be considered. Visual assets displaying participation
in the initiative can be used until December 31, 2024 (UNFCCC, 2022a).
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5. Science-Based Targets initiative

The SBTi is a collaboration between the UN Global Compact, the World Resources Institute (WRI), the
World Wide Fund for Nature (WWF), the We Mean Business coalition and the Carbon Disclosure
Project (CDP). The SBTi, which was launched in 2015, works to encourage businesses to set and
implement SBTs to reduce their GHGs. Targets are classified as “science-based” when they align with
the current climate science consensus on what is required to achieve the Paris Agreement's objectives
of restraining global warming to no more than 1.5°C above pre-industrial levels.

The SBTi acknowledges the pivotal role played by the private sector in curbing GHG emissions and
advocates for the integration of SBTs into sustainability management. The initiative invites companies
of all sectors and sizes to participate and pledge their commitment to establishing SBTs. It
acknowledges the distinct characteristics of various business areas, which is why it is developing
industry-specific pathways. Additionally, the SBTi is particularly interested in welcoming companies
operating within high-emitting sectors, as they hold a pivotal role in driving the shift toward a zero-
carbon economy.

Establishing a SBT involves a five-step process as depicted in Figure 3.3 below.
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Figure 3.3: The five-step target-setting process of the SBTi. Adapted from (SBTi, n.d.-b).

The SBTi emphasizes that the adoption of SBTs is a prudent business decision and involves strategic
decisions such as deciding which base year to set for targets. It fosters resilience against regulatory
changes, enhances investor confidence, stimulates innovation and competitiveness, saves costs, and
future-proofs growth. Furthermore, it conveys a tangible commitment to sustainability, which
resonates with increasingly eco-conscious consumers. Companies undergoing the target validation
process benefit from in-depth feedback and assistance from SBTi's technical experts. Businesses that
endorse the SBTi commitment letter gain immediate recognition as "Committed" on the SBTi’s
website, as well as on the CDP, UN Global Compact, and We Mean Business websites.

The initiative has seen a rapid increase in the number of members joining in recent years. Currently,
as of November 2023, 6,561 companies are participating in the SBTi, of which 3,898 have set SBTs, and
2,590 have made net-zero commitments. At present, the SBTi does not evaluate targets for cities, local
governments, public sector entities, educational institutions, or nonprofit organizations. However,
cities can express their interest in establishing targets through the SBT Network (SBTi, 2023).
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The SBTi Monitoring Report 2022 highlights that European companies lead with 55% of approved
targets and commitments, followed by Asian and North American firms at 20% and 18%, respectively.
Latin American, Australian, and African businesses contribute 8%. The top five industries with most
SBTs set are the services, manufacturing, infrastructure, materials, and the food, beverage, and
agriculture industries with 1320, 856, 349, 346, and 343 and approved targets and commitments,
respectively (SBTi, 2022b). Notably, the SBTi has witnessed a significant increase in companies'
coverage of scope 1+2 GHG emissions over the past four years, as depicted in Figure 3.4 below.

@ Cumulative S1+2 emissions (tCO2e)

Cumulative S1+2 emissions (tCO2e)
Dec-22: 1,969,285,608.24

Figure 3.4: SBTi companies’ scope 1+2 emissions coverage (MtCO:ze) over time as of December 31 2022
(SBTi, 2022b).

6. RE100

Launched in 2014, the RE100 stands as a global initiative uniting influential businesses dedicated to
achieving 100% renewable electricity. Established in partnership with the CDP and led by the Climate
Group, the RE100’s mission is to expedite the transition to widespread adoption of zero-carbon grids
while actively promoting the business case for renewables, collaborating to address barriers, and
championing transparent reporting mechanisms. Furthermore, it offers members various
opportunities for sharing knowledge and profiling, actively influencing EU policy to facilitate
companies' access to renewable energy in Europe.

Members are urged to annually report their electricity and renewable electricity usage to the CDP,
while the RE100 Annual Report monitors and communicates progress towards RE100 goals. It is
important to note that the RE100 does not specifically track the carbon savings of companies working
towards 100% renewable power; instead, it focuses on data related to electricity consumption and the
utilization of renewables, highlighting various options and their locations. Additionally, RE100
emphasizes the financial investments its members make in renewable power and climate change
initiatives plus showcasing the savings achieved by businesses through renewable energy (UNEP,
2022). The RE100 has grown from 13 companies in 2014 to 424 members as of November 2023.
According to a news item of the RE100 from the 7™ of November 2023, recent commitments by
companies surpass 500 TWh per year for achieving 100% renewable electricity by 2050. To put this
number into context, this exceeds the annual electricity consumption of France (RE100, 2023b).
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7. Climate Action 100+

Climate Action 100+ (CA100+), spearheaded by the five investor networks Asia Investor Group on
Climate Change (AIGCC), Ceres, the Investor Group on Climate Change (IGCC), the Institutional
Investors Group on Climate Change (1IGCC), and the Principles for Responsible Investment (PRI), stands
as the largest investor engagement initiative globally on climate change. With over 700 investors
responsible for more than $68 trillion in assets under management, this initiative engages with over
160 of the world's major corporate GHG emitters pivotal to the net-zero transition. Signatories play a
crucial role in driving engagement, developing company-specific strategies, and focusing on high-level
requests to enhance climate change governance, reduce GHG emissions, and fortify climate-related
financial disclosures. The initiative emphasizes increased business alignment with a net-zero emissions
future and progress towards the CA100+ Net-Zero Company Benchmark indicators.

CA100+ welcomes asset owners, asset managers, and engagement service providers that officially
represent assets and typically engage with companies. Prospective signatories must also be members
of one of the coordinating investor networks (i.e., AIGCC, Ceres, IGCC, IIGCC, or PRI) and be capable of
participating in engagements with focus companies. Notably, 69% of the assessed companies have
declared an ambition to achieve net-zero by 2050 or sooner, 90% have board-level oversight on climate
change, yet only a third link executive pay directly to emission reduction targets. Furthermore, while
89% of companies commit to aligning their disclosures with the Task Force for Climate-related Financial
Disclosures (TCFD) recommendations, so far only 17% have robust decarbonization strategies.
Additionally, merely 5% of companies explicitly commit to aligning their capital expenditure plans with
long-term GHG reduction targets, and only 17% have medium-term targets aligned with the IEA’s 1.5°C
scenario covering all material emissions (UNFCCC, 2023a).

8. Responsible Corporate Engagement in Climate Policy

Guided by the Caring for Climate organization in collaboration with WRI, CDP, WWF, Ceres, and The
Climate Group, the Responsible Corporate Engagement in Climate Policy (RCECP) initiative encourages
companies to assume a leadership role and commit to engaging responsibly in climate policy. This
involves ensuring that companies' involvement in climate policy is comprehensive, aligned, and
transparent by urging them to adhere to a set of best practice steps. Core elements such as legitimacy,
opportunity, consistency, accountability, and transparency serve as the framework for businesses to
bridge the gap between their sustainability commitments and corporate policy positions.

Companies pledging to engage responsibly commit to establishing internal audit processes for all
activities influencing climate policy, promoting consistency in these activities, and communicating on
policy positions, actions, and outcomes. In the short term, the initiative aims to expand the number of
companies committing to responsible engagement and educate them about available resources and
tools. In the long term, it strives to align with other commitments in the We Mean Business framework,
offering businesses a clear pathway to alter their behavior in addressing climate change and leveraging
business action to achieve the decarbonization goal set by the Paris Agreement.

Since 2015, the initiative has continued to educate, track, and invite company participation. In 2018,

129 companies had joined, and the initiative regularly conducts webinars, events, and outreach with
individual companies, industry groups, and other stakeholders (UNEP, 2023).
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3.5 Summarizing climate action in the Netherlands
The goal of this chapter was to address the question:
5Q1: “What type of climate action programs can the chemical sector engage in, in the Netherlands?”

The objective was to present a synopsis of the Dutch chemical sector and relevant ICls. Additionally,
this chapter sought to establish the theoretical foundation for understanding the importance of
mitigating GHG emissions for the Netherlands and the chemical sector. Information and data were
primarily gathered through the examination of various websites, news sources, databases, and both
academic and grey literature, including reports from key organizations in climate change governance.

The chemical sector plays a central role in global production, tightly intertwined with energy,
transportation, and pharmaceuticals. Particularly noteworthy is its substantial economic impact in the
Netherlands, ranking fourth in Europe and tenth globally. The chemical sector contributes significantly
to industry value and Dutch exports, providing employment to over 45,000 individuals. Major chemical
clusters in the Netherlands, like Rotterdam-Moerdijk and Chemelot, foster innovation and
collaboration, accounting for 40% of EU petrochemical production. The "Sixth Cluster" focuses on
specialty chemicals and innovation among smaller dispersed companies. In this study, the chemical
industry is defined to encompass sub-sectors specified by SBI codes 19, 20, 21, and 22, covering
petroleum processing, the chemical industry, the rubber plastics industry, and the pharmaceutical
industry, respectively.

In the Netherlands, 368 NSAs engage in climate actions, with 232 of them being companies. These
companies actively participate in initiatives, committing to emission reductions, energy efficiency, and
renewable energy. Notably, companies in the chemical sector voluntarily commit to climate action and
engage in initiatives, contributing to global efforts.

Eight initiatives were scrutinized from a roster of 33 cooperative initiatives pertinent to companies in
the Netherlands. This initial selection was based on their relevance to the research and their
applicability to the Dutch chemical sector. The criteria for inclusion involved a high number of
participants, thereby increasing the likelihood of finding substantial participation within the company
sample under examination. Furthermore, all the initiatives analyzed in this section exclusively focus on
either climate mitigation or climate policy. These eight initiatives are as follows: Business Ambition for
1.5°C, Climate Ambition Alliance, Climate Ambition Alliance: Race to Zero, Climate Neutral Now, SBTi,
RE100, Climate Action 100+, and Responsible Corporate Engagement in Climate Policy. While this
chapter aimed to explore these ICls, the final selection of ICls to be studied in this research, will be
made in the subsequent Chapter 4.
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4. Methodology

This chapter outlines the methodology employed for the various analyses conducted in this research.
A general overview of this methodology can be found in Figure 4.1 below.

Section 4.1 elucidates the process of selecting the company sample, followed by section 4.2, which
covers the selection of ICls. In section 4.3, the general methodology for quantifying company-level
GHG emissions according to the GHG Protocol is discussed. Section 4.4 delves into the methodology of
the SBTi, while section 4.5 encompasses the methodology for evaluating the achievements of chemical
sector companies participating in ICls, divided into two parts: firstly, the assessment of progress for
companies in our sample that joined the SBTi, utilizing the log frame model by Hale et al. (2020);
secondly, the methodology employed to evaluate the impact of ICl participation on national climate
targets and policies (and vice versa) in the Netherlands which is based on a study by Andonova et al.
(2017). Lastly, section 4.6 details how and from which sources data was collected.

Please note that Figure 4.1 below illustrates the "data gathering" step occurring before the three
assessments conducted. However, in this chapter, we will only delve into data gathering after
discussing the methodology of the three analyses employed. The rationale behind this order is that,
although, naturally, we collected the data before conducting our assessments, we introduce specific
variables and considerations in the subsections related to the different analyses. Therefore, placing
the data gathering section after the sections explaining the assessments conducted, aims to facilitate
the reader's understanding of specific analysis-related data and variables.
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Figure 4.1: Overview of the methodological steps employed to conduct this research.
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4.1 Selection of the company sample

Regarding the selection of the target population, our focus will be directed towards key players within
the Dutch chemical and petrochemical sector, more precisely, those operating within the subsectors
of SBIs 19-22 as elaborated in section 3.2.1. For the remainder of this research, when talking about
“chemical companies” or the “chemical industry”, we encompass all businesses and sub-sectors falling
under the definition of SBIs 19 to 22 in these terms.

According to the NFIA (2023), the Netherlands is attracting 19 of the world's top 25 major chemical
companies, highlighting the sector’s importance to the country once more. To ensure an appropriate
sample, the selection process is based on the relevance of private-sector chemical firms in terms of
revenues. Initially, our goal was to select those chemical enterprises with the highest GHG emissions
in the Netherlands. However, in the end, we opted to sample 50 chemical firms based on their highest
revenues (further details provided below), including both firms headquartered and operating in the
Netherlands, as well as firms headquartered elsewhere but operating within the country. The reason
for sampling 50 companies is that firstly, a sample of 50 is large enough to generalize insights to a
larger population, while still being small enough to conduct company-level analysis.

Furthermore, our specific focus will be on companies that are either solely dedicated to the chemical
industry or have distinct operations within the Dutch private chemical sector. Generally, a chemical
company is defined as a type of industrial enterprise that specializes in the production, development,
and distribution of chemicals. This includes companies involved in various aspects of the chemical
industry, including the manufacturing of chemical substances, such as organic and inorganic
compounds, specialty chemicals, petrochemicals, polymers, and pharmaceuticals. Moreover, chemical
companies may also engage in research and development (R&D) activities to innovate and improve
chemical processes, as well as provide services related to chemical analysis, testing, and consulting.

However, for the purpose of sampling from the overall population of firms, our analysis will exclusively
focus on physical products within the chemical sector, therefore chemical manufacturing enterprises,
excluding services from consideration. As a result, our sample will not include logistics-related aspects
such as wholesale and trade intermediaries, as well as companies specializing solely in the transport
and storage of chemicals, R&D or other aforementioned service-based business models.

By narrowing our focus to firms involved in the manufacturing of chemical substances, we aim to
compare them based on their similarities in business practices and supply chains. This approach will
allow for a more meaningful and relevant comparison among chemical manufacturers within the
industry.

Nevertheless, along the company sampling process, two major problems were discovered:

1. Most companies report their GHG emissions on a global level, and country specific GHG
emission data cannot be obtained.

2. Many chemical production sites in the Netherlands are branches or subsidiaries of larger,
multinational corporations and, in most cases, do not report their emission separately.

To address the first problem, we chose to sample the top 50 companies within the SBI codes 19-22
based on their highest revenues in the Netherlands instead of their GHG emissions. Additionally, given
the unavailability of specific GHG emission data for chemical manufacturing sites and subsidiaries in
the Netherlands, we opted to analyze the parent companies for our selected sample instead as more
data was available for these firms. Details of this process are elaborated throughout section 4.6.
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4.2 Selection of ICls

After the initial presentation of the eight initiatives relevant to Dutch chemical companies in section
3.4, we analyzed their suitability to our research. The following key insights emerged from this analysis:

o Several initiatives exhibit overlap or thematic alignment.

o The SBTi and the RE100 stand out as the two initiatives with frameworks robust enough for
effectively evaluating company progress.

o The CAA and RtZ share common members, with the CAA acting as the overarching initiative

that encompasses both the RtZ and Net Zero 2050 campaigns.

CNN is slated for discontinuation due to misalignment with net-zero recommendations.

BA.5 only operated from 2019 to 2021.

RE100 focuses on renewable electricity consumption rather than tracking carbon savings.

CA100+ is an investor-driven initiative that selects focus companies instead of relying on

voluntary business participation.

o RCECP has fewer members compared to the other initiatives, but it is uniquely relevant for
the Dutch chemical industry, focusing on climate policy.

O O O O

Given these insights, the decision has been made to center our analysis on the SBTi and the targets it
sets for measuring company progress and evaluating NSA climate action. This decision has been made
given the robustness of the SBTi framework. While the RE100’s framework is also robust, our focus is
on climate mitigation and overall decarbonization rather than specific elements such as renewable
electricity. Nonetheless, we will also examine participation in the remaining initiatives to investigate
whether a higher number of joined initiatives correlates with greater success in emissions reduction
efforts. Consequently, alongside the SBTi, the following ICl selection has been made:

In the context of the CAA and the RtZ, our analysis will specifically focus on the RtZ campaign. This
decision is driven by the fact that the CAA serves as the overarching initiative housing two campaigns,
and only the RtZ campaign aligns with Dutch interests as outlined by the UNFCCC (2023b). Moreover,
we will analyze participation in the BA1.5 initiative to evaluate its impact on company climate action
throughout its operational years, spanning from 2019 to 2021. Additionally, we will assess corporate
involvement in the RE100 and the RCECP to gauge companies’ dedication to renewable electricity and
engagement in climate policy, respectively. On top of that, we will observe participation in the CA100+
to assess the focus companies chosen by investors and evaluate if any additional observable progress
in mitigation efforts can be identified. The CNN will be excluded from our analysis due to its
misalignment with net-zero recommendations and planned discontinuation by 2024.

Lastly, it's worth noting that the data on GHG emissions reported by the companies within our sample
will be sourced from the CDP (see section 4.6.2). Since this data will be an integral part of our analysis
and a company's voluntary participation in emission disclosure is a strong indicator of its dedication to
achieving net-zero emissions, we will also incorporate firms' involvement in the CDP into our analysis.

Originally established as the “Carbon Disclosure Project”, the CDP is a nonprofit organization dedicated
to operating the global disclosure system for investors, companies, cities, states, and regions,
facilitating the management of their environmental impacts. The global economy regards the CDP as
the benchmark for environmental reporting, offering the most comprehensive and extensive dataset
on corporate and municipal sustainability actions. The CDP began its journey in 2000 by urging
companies to reveal their climate-related impact, being the pioneering platform at that time that
harnessed investor influence to encourage corporate disclosure regarding environmental impacts.
Over time, its environmental disclosure scope has evolved to encompass deforestation and water
security, and, in 2021, the organization adopted a new strategy expanding its horizons to encompass
all planetary boundaries. This extended ambition includes a focus on biodiversity, plastic usage,
oceans, and an understanding of the intricate interplay of natural and Earth's systems.
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The CDP collects environmental data by distributing questionnaires to participants, which can include
companies and cities. These participants have the option to decide whether they wish to complete and
return the questionnaire. Following the receipt of completed questionnaires, the CDP assesses the
responses and assigns a score on a scale from A to F. It is important to note that an F score is assigned
when a participant chooses not to respond, and this score is not necessarily reflective of the actual
environmental performance of that participant. With the world's most extensive and comprehensive
repository of data on environmental actions, the CDP's insights empower investors, companies, cities,
as well as national and regional governments to make informed decisions today for a sustainable
economy that serves both people and the planet in the long term.

The demand for environmental information about companies from investors and purchasers becomes
evident when reviewing data released by the CDP. At present, the CDP has received requests from 746
investors with assets totaling over $136 trillion, asking companies to disclose information on climate
change, water security, and forests. Furthermore, more than 330 major buyers, wielding a collective
purchasing power of about $6 trillion, have requested their suppliers to disclose data through the CDP.
Moreover, the CDP's reporting currently encompasses over 23,000 companies, representing
approximately two-thirds of global market capitalization, reporting on climate change, water security,
and forests. Additionally, more than 1,100 cities, states, and regions have disclosed environmental
data through the CDP (CDP, 2023).

Therefore, the CDP will be included in the analysis, leading us to a total sample of seven ICIs under
study as depicted in Figure 4.2 below.
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4.3 General methodology for quantifying company GHG emissions

The international community has long recognized the imperative need to curtail emissions to forestall
further global warming, and businesses play a crucial role in this endeavor. For being able to formulate
a corporate climate action strategy, however, companies must quantify their GHG emissions and gain
a precise understanding of diverse emission sources first. While this is a difficult task for companies of
all sizes, it is essential when aiming to mitigate a company’s climate impact by establishing and
attaining GHG reduction targets. Initiated with the aforementioned Kyoto Protocol in 1997, nations
reached a historic accord, establishing binding targets and measures to combat climate change. This
landmark agreement laid the foundation for the development of the GHG Protocol, an essential
framework for global climate mitigation.

Introduced one year after the Kyoto Protocol, in 1998, and developed in collaboration between the
WRI and the World Business Council for Sustainable Development, the GHG Protocol establishes a
standardized framework for the assessment and control of GHG emissions stemming from both private
and public sector activities. To support the quantification of GHG emissions, the GHG Protocol has
formulated accounting standards, tools, and training resources. Additionally, it furnishes companies
with guidelines and stipulations to facilitate the creation of an emissions inventory, encompassing the
calculation of their corporate carbon footprint, which represents the total amount of a company’s GHG
emissions from all its activities.

Before diving deeper into the framework of the GHG Protocol however, we firstly need to understand
how different GHGs are measured and expressed. To facilitate the comparison of GHG emissions across
various companies, it is imperative that they are measured in the same unit. Distinct GHGs, such as
methane or nitrous oxides, exhibit different levels of global warming potential which is gauged over a
100-year timeframe, commonly denoted as GWP100. Carbon dioxide is assigned a GWP100 value of 1,
serving as the baseline, against which other GHGs are assessed. For instance, methane has a GWP100
of approximately 28, while nitrous oxide carries a GWP100 of 273, meaning that these GHGs are 28
and 273 times as potent as CO;, respectively. Given that carbon dioxide acts as the benchmark in these
computations, GHGs are typically expressed in CO.eq (Climate Partner, n.d.).

Now that we have gained an understanding of how GHGs are measured and expressed in the same
unit, we will explore how companies classify their corporate GHG emissions According to the GHG
Protocol, this classification occurs in three scopes: scope 1, scope 2, and scope 3.

o Scope 1-direct emissions

Scope 1 emissions consist of direct emissions originating from sources owned or under the
control of a company. This encompasses on-site energy usage like natural gas and fuel,
emissions from the company's fleet vehicles (such as cars, vans, trucks, helicopters, and so on)
or emissions stemming from combustion taking place in boilers and furnaces that are owned
or controlled by an enterprise. Furthermore, emissions from refrigerants leaking from cooling
systems count towards scope 1. Process emissions released during industrial processes and
on-site manufacturing, such as — in our case particularly relevant — chemicals or factory fumes
are also part of scope 1 emissions.
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Scope 2 - indirect emissions

Scope 2 emissions, on the other hand, involve indirect emissions resulting from purchased or
acquired energy, such as electricity, steam, heat, or cooling. Opposed to scope 1, scope 2
emissions are generated off-site from the generation of energy which is then consumed by the
reporting company. For instance, electricity acquired from a utility company is considered
scope 2 emissions as it is generated externally. It is important to note that if a reporting
company generates its own energy on-site from owned or controlled sources, the related
emissions fall under the category of direct scope 1 emissions. This differentiation is also
applicable to entities such as electricity utilities or suppliers that operate their energy
generation facilities, with the emissions being categorized as scope 1.

Establishing the methodology for attributing emissions to electricity consumption is crucial in
determining scope 2 emissions. There are two main accounting methods for allocating scope
2 GHG emissions from electricity generation to end consumers on a specific grid, achieved by
applying emission factors to each unit of energy consumption. These two methods are the
location-based approach, which relies on emission factors derived from the average GHG
emissions generated by the energy grid in a facility’s specific location, and, secondly, the
market-based approach, where emission factors are derived from the energy mix associated
with each market instrument used for energy procurement (Sotos, 2015).

Scope 3 - indirect value chain emissions (upstream and downstream)

Finally, scope 3 emissions account for all indirect emissions occurring in a reporting company's
value chain, therefore from assets not owned or controlled by the reporting company but
indirectly impacted within its value chain. Despite being beyond the reporting company's
control and therefore being particularly difficult to measure and manage, scope 3 emissions
often constitute a substantial portion of an enterprise’s GHG emissions inventory.

The GHG Protocol classifies scope 3 emissions based on the financial transactions of a
company, dividing them into upstream and downstream emissions and categorizing them into
15 groups depicted in Figure 4.3. Upstream emissions pertain to indirect GHG emissions within
a company's value chain associated with purchased or acquired goods (physical products) and
services (non-physical products), extending from cradle to gate. One example of upstream
emissions are the GHG emissions relating to the transportation of purchased raw materials (as
well as the emissions related to the raw materials themselves). Downstream emissions on the
other hand include the indirect GHG emissions within a company's value chain linked to goods
and services that have been sold. The GHGs are emitted after exiting the company's ownership
or control. One example of this is the combustion of fuel in a passenger vehicle.
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Figure 4.3: Scope 1,2, and 3 emissions according to the GHG Protocol (Climate Partner, n.d.).

To summarize, the GHG Protocol is the main framework for measuring and controlling company GHG
emissions, classifying emissions into scope 1,2, and 3. Scope 1 concerns only those emissions occurring
from activities directly connected to a company’s activities (therefore on-site emissions or from owned
or controlled sources). Indirect emissions on the other hand, characterized by the GHG Protocol as "a
consequence of the activities from the reporting company but occur at sources owned or controlled
by another company" (GHG Protocol, 2022), refer to scope 2 and scope 3 emissions. Specifically, scope
2 includes only the indirect emissions linked to the generation of purchased or acquired energy, while
scope 3 emissions relate to those GHGs occurring along the value chain, both upstream and
downstream of an enterprise’s operations.

For the course of this research, we will use the GHG emission classifications presented by the GHG

Protocol.
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4.4 SBTi Methodology

Given our decision to concentrate the analysis on the SBTi for assessing company mitigation progress,
as elaborated in section 4.2, a concise overview of the SBTi's methodology will be provided.

Regarding the target-setting process, generally, an SBT consists of five key elements: the base year,
the target year, the base years’ emissions (expressed per scope), the emission scope or scopes covered,
and a targeted reduction value, expressed as a percentage (compared to the base year).

Moreover, the SBTi divides between absolute and intensity targets that companies can set for scopes
1,2, and 3. While absolute targets refer to the overall reduction of company emissions per scope,
irrespective of company growth or contraction, intensity targets focus on reducing emissions relative
to a specific metric, such as unit of production. Intensity targets offer the advantage of allowing
companies to demonstrate their progress in climate mitigation through reductions in intensity, even if
the company experiences growth. This is beneficial because, when focusing solely on absolute
emissions, it might seem like companies did not make progress in their mitigation endeavors. However,
a drawback of intensity targets when it comes to the assessment of company progress is the challenge
of making comparisons among companies, especially if these companies operate in different sectors
and set reduction targets based on different goods manufactured. This challenge has also been
described by Giesekam et al. (2021), arguing that intensity targets involve collecting additional data,
adding complexity to the evaluation process as this not only demands individual, company-specific
metrics but also entails extensive searching and verification of the indicator.

On top of absolute and intensity targets, companies can set net-zero, as well as renewable electricity
targets. Moreover, as of this year, 2023, enterprises can set supplier engagement (scope 3) targets,
showcasing their commitment to engaging stakeholders along the supply chain to join them on their
decarbonization journey. Companies designated as “committed” on the other hand, lack validated
SBTs at present. In case these companies do not manage to submit their targets to the SBTi for
validation within a period of two years, the company’s status on the SBTi’s website is changed to
"commitment removed”. Besides offering the possibility of setting SBTs via its initiative, the SBTi
also provides sector guidance for the following sectors: aluminum, apparel and footwear, aviation,
buildings, cement, chemicals, financial institutions, forest, land and agriculture, information and
communication technology, maritime, oil and gas, power, steel, and, lastly, transport (SBTi, n.d.-b).

Recognizing the significance of the global chemical sector, the SBTi is actively engaged in developing
sector-specific guidance. The initiative has initiated the Chemical Sector Development Project,
aimed at creating tailored guidance and Sectoral Decarbonization Approach (SDA) methods (more
information in the subsequent section) specifically customized for chemical companies to establish
ambitious decarbonization targets. Furthermore, the SBTi has - together with an expert advisory
group consisting of major global chemical enterprises - released a Chemical Sector Status Report,
offering an updated assessment of the climate impacts of the chemical industry. In this report, the
initiative outlines its strategy for addressing the unique challenges within this critical industry.
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4.4.1 The two methods for setting science-based targets

As already mentioned before, the SBTi helps companies to set SBTs that align with the global climate
goals formulated in the Paris Agreement. This target-setting process occurs in five steps (refer to
section 3.4). Currently, the SBTi utilizes two open-source and freely accessible methods for assessing
corporate emission reduction targets:

o The Absolute Contraction Approach (ACA)
o The Sectoral Decarbonization Approach (SDA)

While the ACA offers a standardized method ensuring companies achieve absolute emissions
reductions aligned with global decarbonization pathways, the SDA serves as an alternative
approach.

The ACA method, being the most straightforward, mandates each company to reduce its emissions
at the same annual rate globally required for meeting a specified temperature goal. This aligns with
the Grandfathering allocation principle, where past emissions are integrated into future emission
allowances and are hence “grandfathered”. The ACA method is available in three versions,
corresponding to different emission pathways outlined by the IPCC and associated with distinct
temperature goal classifications (2°C, well-below 2°C, and 1.5°C) (Bjgrn et al., 2021). According to
the SBTi (n.d.-a), the ACA is the preferred choice for the majority of companies setting SBTs, with
two-thirds of the targets approved by the SBTi in 2020 using this method to limit global warming to
1.5°C.

In contrast, the SDA method envisions that all companies within an industry will move towards a
shared emission intensity by 2050 (Bjgrn et al., 2021). The SDA allows for the derivation of carbon-
intensity metrics and targets based on global mitigation pathways, specifically for high-carbon
activities like electricity generation, aviation, road transportation, or basic material production.
Unlike other methods, the SDA calculates targets for scope 1 and scope 2 emissions differently. For
companies categorized as “heterogeneous”, hence those producing diverse outputs, the SDA method
simplifies by relying on the straightforward emission grandfathering of absolute sectoral emissions.
For the SDA method, there are two versions aligned with distinct sectoral emission pathways, both
developed by the IEA and consistent with the target classifications of 2°C and well-below 2°C (Bjgrn et
al.,, 2021). Even though most companies opt for the ACA, the SDA's sector-specific metrics
accommodate variations in decarbonization pace among different sectors and economic activities,
reflecting the diverse rates of decarbonization in Paris-aligned pathways. For instance, power
generation may decarbonize more rapidly, while activities like aviation and cement production may
follow a slower decarbonization pace than the global average. The SBTi is currently working on
creating additional 1.5°C sectoral pathways. This process incorporates recent scenarios published
by both the IPCC (AR6 report) and the IEA (SBTi, n.d.-a).

In its initial years, the SBTi permitted alternative methods involving economic metrics like value-
added and GDP contribution for allocating the global carbon budget. However, as the initiative
progressed and evaluated targets employing these economic allocation and intensity methods, it
became evident that they could result in substantial absolute increases in emissions, particularly
for rapidly expanding companies. Consequently, such methods were deemed inconsistent with the
initiative's objectives, and currently, only the ACA and SDA are in use.
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In a study by Bjgrn et al. (2021), these SBT methods were applied to eight archetypical companies and
corresponding emission imbalances. As depicted in Figure 4.4, implementing the ACA method yields a
linear emission pathway, consistent for all eight archetypical companies from the baseline year to the
target year. In contrast, the application of the SDA results in sigmoid-shaped SBT pathways that exhibit
greater divergence. This divergence is attributed to sectoral differentiation and variations in baseline
emissions intensities and projected growth rates.

Company SBT
Imbalance (Gton CO,-eq.)

120%
110%

Company SBT
Imbalance (Gton CO,-eq.)

10%

~-1lig -=1lg —1iG* —1G --2ig -=2g 2iG* —-2IG
Em Positive imbalance (right axes) mm Negative imbalance (right axes)

Figure 4.4: Implementing the ACA (upper figure) and the SDA (lower figure) methods on the eight archetypical
companies (referring to 1ig, 1lg, 1iG*, 11G, 2ig, 2lg, 2iG*, and 2IG depicted in the legend) and the associated
emission imbalances. Company emissions pathways and global emission imbalances are presented, with SBTs
indexed to 2020 on the left axes, and emission imbalances depicted on the right axes (Bjgrn et al., 2021).
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Throughout this research, we will operate under the assumption that all absolute targets set by
companies follow a linear trajectory. This assumption is necessitated by the absence of detailed
methodologies provided by the SBTi for target-setting among its members (Bjgrn et al., 2021).
Assuming linearity in targets becomes crucial for facilitating meaningful comparisons across diverse
companies within our sample. Without assuming linearity, even comparing different targets set by the
same company would pose considerable complexity.

Moreover, in cases where companies set overlapping targets for the same scope, we applied linear
interpolation to combine these two targets. For example, one of our sampled companies, Saint-
Gobain, a French materials company, has set two overlapping scope 1+2 targets: Firstly, a -33% and
secondly, a -90% targeted reduction between the years 2017 and 2030, as well as 2017 and 2050,
respectively. The calculation employed to determine the (linear) percentage reduction required post-
2030 to achieve an overall reduction of -90% by 2050 (compared to the base year 2017) after reducing
scope 1+2 emissions in the first 13 years (2017-2030) at -33% was as follows:

100%—90%

x%=1-
% 100%—33%

= 85%

These 85% were then applied for the period after 2030, hence Saint-Gobain is targeting to reduce its
emissions by -85% past 2030. The same calculation was utilized for other companies that had
overlapping absolute scope 1+2 targets.

4.5 Methodology for measuring the achievements of chemical sector companies
joining ICls

For testing the effect of ICI participation on both company-level climate mitigation achievements as
well as on national targets and policies in the Netherlands, we will utilize a deductive approach.

Before applying the deductive approach, however, we will conduct an initial exploration of the data
collected, aiming to investigate the engagement patterns of chemical sector companies in our sample
with the seven ICls under scrutiny: SBTi, CDP, RE100, CA100+, BA1.5, RtZ, and the RCECP. Additionally,
we will evaluate the evolution of GHG emissions of the entire company sample (n=50) to date and
assess if and how participation in ICls influences the effectiveness of company-level climate mitigation
efforts. While we initially investigate this topic by examining the entire company sample to uncover
any discernible trends, our attention will subsequently pivot to the five companies accountable for
emitting the most GHG emissions. This shift is prompted by their comparatively larger significance in
terms of climate impact.

After this initial exploration, we will dive deeper into the topic by applying the aforementioned
deductive research approach, which will be based on two studies from the academic literature.

Firstly, for analyzing overall GHG emission reductions, we will use the logical framework developed by
Hale et al. (2020) for assessing progress, implementation, and impact of NSA climate action, hereafter
abbreviated as the “log frame model”, and apply it to the context of the SBTi. Secondly, to assess the
impact on national targets and policies, our analysis draws from the work of Andonova et al. (2017).
Their research delves into the intricate interplay between national policies and transnational climate
governance, exploring whether these elements act as substitutes or complements. Subsequent
sections will elaborate on these studies and elucidate the methodology employed in our analyses.
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4.5.1 The logical framework for assessing the chemical sector progress in the
SBTi

Introduced by Hale et al. in 2020, the log frame model is a conceptual framework aimed at measuring
progress, implementation, and impact of NSA climate action. It serves as a template for researchers
and practitioners and can be applied to a wide array of ICls targeting mitigation, adaptation, and other
spheres of NSA climate action. The log frame model depicts the influence of climate action through a
causal chain originating from the targets set by actors. These targets, whether quantitative or
qualitative, are measured against pertinent baselines and benchmarks. The framework further extends
to the inputs provided by the actors, the outputs generated, and the direct and indirect outcomes and
impacts influenced by these outputs.

According to Hale et al. (2020), in order to measure any progress or impact, we need a baseline, such
as the current level of GHG emissions, as well as a benchmark to make meaningful comparisons. Salient
benchmarks in climate mitigation are aligned with the objectives of the Paris Agreement and hence in
line with 1.5°C or 2°C pathways, or with those of Sustainable Development Goals (SDGs) or net-zero
emissions. The progression along the log frame model is represented by overall causal progress, but
progress can also be observed for each step of the causal chain, as depicted in Figure 4.5 below. Here,
it is important to note that while causal progress is depicted from “left to right”, in reality, it is rather
occurring in a non-linear fashion with each element of the chain able to affect another.

Progress on ambition therefore depends on the ambitiousness of the commitments and targets that
actors set, while robustness refers to the capacity and resources of NSAs to achieve those targets.
Progress on implementation pertains to the tangible outcomes, signifying the means - such as activities
and products - that actors employ to attain their specified targets. Assessing progress at each of these
stages offers valuable insights into whether a specific climate action is advancing through the sequence
of causal progression, indicating its likelihood of achieving the targets set by NSAs.

Ambition, robustness, and implementation serve as crucial prerequisites for achieving substantive
progress, which involves the culmination of the causal chain, namely, outcomes and impacts. It is
essential to note that outcomes can be either direct (e.g., a decrease in a company’s GHG emissions)
or indirect (e.g., the adoption of similar targets by other companies in the sector). Impact, on the other
hand, refers to the changes in targeted behaviors, as well as social, economic, and environmental
indicators. Subsequently, the overall causal progress is an ex-post evaluation of the effectiveness and
efficiency of assessed NSA climate action across all the previously evaluated progress stages, namely,
ambition, robustness, implementation, and substantive progress. Effectiveness can be defined by the
magnitude of the outcomes and impacts compared to the benchmark, along with the speed at which
it leads to scalability. Efficiency, on the other hand, can be conceptualized as the effectiveness relative
to the inputs allocated, such as the funds invested, in specific NSA climate action.
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Figure 4.5: Log frame model for measuring progress, implementation, and impact of climate action
(Hale et al., 2020).

As mentioned earlier, the log frame model is versatile and can encompass various climate actions,
including both mitigation and adaptation. To exemplify its practical use, Hale et al. (2020) specifically
apply the log frame model to these subsets of climate action. Since our focus is on measuring the
mitigation progress, i.e., GHG emission reductions, of chemical sector companies within the SBTi, we
will adopt the author's recommendations for tracking progress and impact related to GHG reductions.

However, due to limitations in data availability and accessibility, which will be thoroughly discussed in
section 4.6, we will only be able to get a limited picture of chemical sector company climate action in
the SBTi, and the log frame model by Hale et al. (2020) had to be modified to account for this.

A major modification of the log frame model is that we can only apply it in its entirety to those
companies in our sample that have established absolute scope 1+2 SBTs. This focus on absolute targets
stems from the challenges associated with intensity targets, as discussed in section 4.4, making
comparisons among companies difficult. However, since the five companies having set intensity
targets, namely, Cargill, Corbion, DSM, Henkel and Oriflame, have also set absolute targets, they are
still included in the analysis. Another reason for excluding intensity targets from the analysis is that we
were only able to linearize absolute targets. Additionally, reasons for excluding scope 3 targets refer
to the intricacies involved in measuring and controlling scope 3 emissions as these processes pose
challenges for many companies. Although, by our last year of analysis, 2022, most companies provide
a scope 3 emission figure, there is considerable variation in the covered categories (out of the 15 scope
3 up- and downstream emission categories outlined by the GHG Protocol). This variation exists not
only temporally, with companies gradually expanding their scope 3 measurement approaches over
time, but also among different companies. While some entities measure and report only a few
categories, others cover all 15.

Furthermore, engagement, renewable electricity, as well as net-zero targets are excluded. One
company, Takeda, has set a supplier engagement (scope 3) target, another one, Saint-Gobain, has set
an overall scope 1+2+3 net-zero target and lasty, Henkel, has set a renewable electricity target. Each
of these three targets corresponds to a temperature alignment of 1.5°C. On top of that, the absolute
target by FUJIFILM had to be excluded as well since it was a combined scope 1+2+3 (well-below 2°C)
target. Consequently, while for one type of progress, namely robustness, we can evaluate companies
with both absolute and intensity targets, for all other types of progress, the application of the entire
log frame model will be limited to absolute scope 1+2 targets, especially when having to linearize, like
it is done for the combined ambition of targets.
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An overview of the benchmarks and baselines, key indicators, as well as monitoring periods for
assessing each type of progress in the causal chain of the log frame model is depicted in Table 4.1

below, while the subsequent sections elaborate on these.

Table 4.1: Tracking progress and impact for GHG reductions of chemicals sector companies in the SBTi.

TYPE OF BENCHMARKS AND KEY INDICATORS MONITORING
PROGRESS BASELINES PERIOD
AMBITION Extended company targets SBTi absolute targets (scope  2015-2030
(absolute scope 1+2 targets)  1+2) within 1.5°C or 2°C
trends
SSP1-19 Energy and Industrial
Processes Scenario
SSP1-26 Energy and Industrial
Processes Scenario
IEA Net Zero by 2050
Pathway for the chemical
sector
ROBUSTNESS Third-party verification Verified companies 2018-2022
Type of verification
Assurance standards used
Proportion of emissions
verified
IMPLEMENTATION | Energy use Decrease in fossil fuels 2018-2022
Increase in renewable
energy
Energy use of the Chemical
and petrochemical sector in
the Netherlands and the EU
Global industry energy use
SUBSTANTIVE Direct Direct 2018-2022
o GHG baselines o GHG mitigation so
far
o GHG targets
Indirect Indirect
O Ambitiousness of O Company SBT target
targets temperature year
alignment
O Effect of NSA climate O Progression of 2009-2022
action on national national target,
targets and policies policies, and NSA
in the Netherlands climate action in the
(and vice versa) Netherlands
CAUSAL Effectiveness of setting SBTs  All of the above Ex-post
evaluation
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Ambition

To measure the progress on ambition, as a baseline, we will take the reduction targets that companies
have set and extend them. To do so, we are assuming that GHG emissions remained constant before
the baseline year as well as after the target year. Moreover, as mentioned in section 4.4, we are
assuming an ACA method, hence linear GHG reduction targets.

The combined ambition of these targets will then be compared against three scenarios. As mentioned
before, for climate action targeted at mitigation, Hale et al. (2020) recommend using benchmarks that
align with the goals of the Paris Agreement, SDGs, or net-zero pathways. Therefore, for comparing the
combined ambition of the companies that have set absolute scope 1+2 targets, we will use scenarios
from both the most recent report by the IPCC, the 6™ assessment report (AR6), as well as from the Net
Zero by 2050 Pathway by the IEA. The IPCC’s AR6 presents the following five shared socioeconomic
pathways (SSPs). These are also depicted in Figure 4.6 below.

o SSP1-1.9: Very ambitious, zero emissions by 2050, scenario to comply with the 1.5°C
objective of the Paris Agreement

o SSP1-2.6: Sustainable development scenario, zero emissions after 2050 and 1.8°C global
warming by 2100

o SSP2-4.5: Middle of the road scenario, 2.7°C global warming by 2100

SSP3-7.0: Regional rivalry scenario, 3.6°C global warming by 2100

o SSP5-8.5: Fossil fuel-driven development scenario, 4.4°C global warming by 2100

o

Carbon dioxide (GtCO./yr)

SSP5-8.5

SSP1-2.6

Figure 4.6: Future annual emissions of CO; across five illustrative scenarios (IPCC, 2021).
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Of these five SSPs, SSP1-1.9 and SSP1-2.6 were chosen, hereinafter referred to as SSP1-19 and SSP1-
26, respectively. To account for the chemical sector, we will look at those two SSPs specifically for
energy and industrial processes of OECD90+EU countries. Next to these two scenarios by the IPCC, we
will also compare the combined ambition of absolute scope 1+2 targets against the Net Zero by 2050
Pathway for the global chemical sector by the IEA (IEA, 2021). All three scenarios chosen are depicted
in Appendix D.

Even though these scenarios are based on the most recent climate science, they are not without
limitations. The following scenario issues have been identified: Firstly, all three scenarios express
emissions reductions solely in terms of CO; per year, excluding the other five Kyoto gases (GWP100),
whereas the absolute scope 1+2 targets in our analysis are expressed in COzeq. While COeq data was
available for global SSP1-19 and SSP1-26 scenarios, it was not available for the OECD90+EU country-
specific or for Industrial and Energy Process scenarios. However, as we have seen a consistent decline
in fluorinated gas and nitrous oxide use since 1990 (CEFIC, 2023a), CO; currently represents the most
significant GHG for the chemical sector, mitigating the impact of this unit discrepancy. Nevertheless,
in order to offset the remaining effects of these unit variations, we will present the targeted emission
reduction trajectories as a percentage relative to the levels of this year, 2023. Additionally, it is crucial
to note that the Industrial and Energy Process scenarios encompass not only chemical manufacturing
but also the power sector, buildings, transportation, and byproduct emissions. Despite this broader
coverage, it serves as the best proxy available for both SSP1-19 and SSP1-26.

The IEA scenario faces the same limitation as the two SSPs from the IPCC relating to the different unit,
focusing solely on CO; emissions, but — as mentioned before - given that the chemical industry
predominantly emits CO;, this limitation is considered acceptable.

As mentioned before, key indicators are those SBTi absolute targets for scope 1+2 reductions for 1.5°C,
well below 2°C and 2°C trends. The monitoring period is occurring between 2015 and 2030 since the
earliest base year that companies have set was 2015 and most targets ended in 2030. Within the
analysis of progress on ambition, we will also test for effects of headquarters’ locations as well as the
numbers of ICls that companies in our sample have participated in.

Robustness

To evaluate robustness, one can take a look into how a company plans to achieve its climate targets.
This can relate to internal company structures such as if there is a dedicated sustainability department,
ambassadors, focus groups, or other committed staff within the company. Moreover, this can relate
to (financial) resources allocated to mitigation, internal incentives created as well as both short- and
long-term sustainability plans and to what level those are elaborated. However, as all these metrics
are rather difficult to assess, especially when aiming to make comparisons among companies, we will
look at third-party verification instead as this is a reliable and measurable robustness benchmark.

The key indicators used for assessing third-party verification are manifold: First, the verified companies
themselves. Here, we will not only assess those companies that have set absolute scope 1+2 targets
but also those with intensity targets. However, as mentioned before, those companies with intensity
targets have also set absolute targets, therefore, they would have been included in the analysis in any
case. Nevertheless, two other companies that were excluded from the analysis on ambition progress
due to their combined scope 1+2+3 targets, namely FUJIFILM and Henkel, were included in the
robustness check to get a better picture of the overall external assurance of companies in the SBTi.
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Second, the type or level of verification. Since third-party verification data will almost exclusively be
obtained from CDP questionnaires, the type of verification is ranked according to the different
classifications of the CDP for the level of external assurance obtained: none, limited, moderate,
reasonable, and high. Even though the CDP does not differentiate between limited and reasonable
assurance within its scoring methodology (CDP, n.d.), we report these two types of verification
separately.

Third, the assurance standards used. To ensure the broad comparability of third-party verification
activities conducted by companies, the CDP mandates that the verification aligns with recognized
standards that must adhere to six criteria established by the CDP (see Figure 4.7 below). Any third-
party verification standard mentioned in a company's submission to the CDP is evaluated against these
criteria for approval. The CDP has compiled a list of standards deemed suitable for CDP reporting and
another list of standards considered inappropriate. This list can be found in Appendix E. Moreover,
CDP-accredited companies providing verification solutions include APEX, LRQA, LUCIDEON, Toiti
Envirocare, JMACC, TUV Siid, JQA and KERAMIDA (CDP, n.d.).

Relevance: The standard must clearly indicate its application to a 3rd-party audit or
verification process. For program-related standards, the inclusion of 3rd-party
verification should be an integral component of program compliance

Independence: The standard must mandate a requirement that guaranteesthe
preservation of impartiality, particularly in cases where the same external
organization both compilesand verifies a company's inventory

Competency: The standard should include a statement on verifier competence. In
program contexts with specified verification parties, 2nd-party assessment generally
suffices, eliminating the need for explicit standard inclusion

Terminology: The standard should provide ciear definitions for terms utilized to
characterize the level of findings, such as "limited assurance"” or "reasonable
assurance”

Availability: The standard should be open for comprehensive scrutiny and
examination

Methodology: The standard should outline a systematic approach to the
verification process, includingthe examination of process and system controls, as
well as the datainvolved

Figure 4.7: The six criteria of the CDP for third-party verification standards. Adapted from the CDP (n.d.).

Lastly, the proportion of emissions verified will be assessed, reported separately for scopes 1,2, and 3.
To earn CDP Leadership points for the scope 1+2 verification in 2023, full verification of 100% of
emissions within each scope 1 and scope 2 is required. For Leadership points related to scope 3 in
2023, a minimum of 70% of scope 3 emissions within the reporting boundary must be verified.

The monitoring period relates to the time frame under study, hence the five-year period from 2018 to
2030.
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Implementation

Assessing implementation, therefore, evaluating the successful delivery of outputs compared to
planned ones, can help to determine if companies are taking the necessary steps for mitigating their
GHG emissions. Given the pronounced energy intensity and substantial scope 1 and 2 emissions of
chemical companies, our assessment of implementation progress will center on energy metrics.

Utilizing the energy consumption of the examined companies that have established absolute scope
1+2 SBTs as a baseline, we will focus on two primary indicators: firstly, scrutinizing the reduction in
fossil fuel consumption, and secondly, examining the augmentation in renewable energy utilization.
Specifically, we will assess the following five metrics for the 5-year time period between 2018 and
2022:

Consumption of fuel from renewable sources (MWh)

Consumption of fuel from non-renewable sources (MWh)

Consumption of self-generated non-fuel from renewable sources (MWh)

Consumption of purchased electricity, heat, steam, and cooling (H/S/C) from renewable
sources (MWh)

5. Consumption of purchased electricity and H/S/C from non-renewable sources (MWh)

PwnNPE

Please note that, for the analysis of the company sample using the five energy metrics detailed above,
Akzo Nobel and Teva Pharmaceutical Industries were excluded as Akzo Nobel only began reporting to
the CDP in 2023 (disclosing data from 2022), and Teva Pharmaceutical Industries' CDP response of
2020 (2019 data) is not publicly accessible. Data from Akzo Nobel's 2021 annual report and Teva's 2019
ESG (Environmental, Social & Governance) report lacked sufficient detail for meaningful comparison
with other data. However, even though both companies could not be included in the specific analysis
using the five indictors, they were still included in the assessment of overall ratio of renewable vs. non-
renewable energy consumption, as this data was obtainable from their reports.

Benchmarks, on the other hand, aim to contextualize these metrics by comparing the energy
consumption of our company sample to the Dutch and EU27 chemical and petrochemical (including
refineries) sectors, as well as global industry sector energy data. Data for the Netherlands and the EU
were obtained from Eurostat (2022a, 2022b), while global industry sector data was sourced from the
IEA (2023b). As the last available data for all benchmarks was in 2021, the data of our company sample
can only be compared up to 2021.

For the Dutch chemical and petrochemical sector, the energy sources between 2018 and 2021,
including solid fossil fuels, manufactured gases, peat and peat products, oil shale and oil sands, and
nuclear heat, all recorded zero values (Eurostat, 2022b) and were consequently omitted from the
graph. Additionally, the share of renewables, biofuels, and non-renewable waste was negligible and
hence also excluded from the graph (Figure 4.8).
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Figure 4.8: Final energy consumption between 2018 and 2021 of the chemical and petrochemical sectors in the
Netherlands, by energy source (ktoe). According to data from Eurostat (2022b).

For the EU27 data spanning from 2018 to 2021, values for oil shale and oil sands, nuclear heat,
manufactured gases, peat and peat products, renewables and biofuels, and non-renewable waste
were all zero or exceptionally small (Eurostat, 2022a). Consequently, these were excluded from the
graph (Figure 4.9).
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Figure 4.9: Final energy consumption between 2018 and 2021 of the chemical and petrochemical sectors in the
EU27, by energy source (ktoe). According to data from Eurostat (2022a).
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Finally, in the global industry sector's energy usage data from 2018 to 2021, nuclear energy remained
zero throughout the entire timeframe, and the values for crude, NGL (Natural Gas Liquids), and
feedstocks were relatively small (IEA, 2023b). Therefore, these elements were excluded from the
graph, as illustrated in Figure 4.10. Nevertheless, it is important to note here that nuclear energy is
currently only used to produce electricity. Therefore, even though nuclear energy is not part of the
final energy use, it is likely that some portion of the electricity consumption reported stems from
nuclear sources. However, since the electricity data used is merely reported as one single figure by the
IEA, we do not know whether the electricity is coming from renewable, non-renewable, or nuclear
sources. This consideration should be kept in mind when comparing our results to the benchmark.
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Figure 4.10: Final energy consumption between 2018 and 2021 of the global industry sector,
by energy source (PJ). According to data from the IEA (2023b).

For a more meaningful comparison with the five key indicators mentioned earlier, the energy use data
from the three benchmarks was categorized into three groups: renewables and biofuels, non-
renewables, and electricity. Furthermore, these categories were presented as proportions of the total
energy consumption for each benchmark. This approach allows for a more relevant comparison with
the proportions of different energy types in our company sample, considering the differences in spatial
scales and units between the benchmarks themselves and our sample's data.

Substantive progress

Finally, substantive progress will be most directly measured against the GHG reduction targets
analyzed in the ambitions section. In this context, the GHG emissions in the base year serve as our
baseline, while the GHG reduction targets (ambition) act as our benchmark. The key indicator for
measuring this is the actual change in GHG emissions since the baseline year, with emissions being
held constant before the base year. Conducting this comparison of actual GHG emissions over the
years against emission targets will enable us to assess whether the companies in the sample, having
set absolute scope 1+2 targets, are achieving their climate objectives. The monitoring period occurs
from 2018 to 2022, our time frame under study.
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Moreover, to examine the impact of a company's headquarters location on its climate achievements,
we will also conduct an analysis to determine if there are any specific countries where companies
appear to be more successful in meeting their climate targets than others by looking at which of those
companies are on track vs. not on track on their targets . Moreover, a similar analysis will be conducted
testing for any potential effects of different levels of ICl participation as well as variation in subsectors.

Furthermore, besides measuring the direct substantive progress, we will also take a look at the indirect
substantive progress. Here, we will look at two things, namely, the ambitiousness of targets and the
effect that NSA climate action has on national targets and policies in the Netherlands.

According to Hale et al. (2020), analyzing the ambition of targets is a crucial step in assessing
substantive progress. Companies that are not on track to achieve their very ambitious targets may
make a more meaningful contribution to NSA climate action than those perfectly on track with less
ambitious climate goals. These actors might want to set higher targets in the future. To evaluate this,
we will examine the temperature alignment of company targets (1°C, well-below 2°C, or 2°C) to gauge
their level of ambition.

The second analysis of indirect substantive progress examines the impact of NSA climate action on
national climate action (such as targets and policies) in the Netherlands, and vice versa. This analysis,
distinct from the log frame model and absolute scope 1+2 SBTs, focuses on the participation of the
entire company sample (n=50) in the seven ICls under study from 2009, when the first companies in
the sample joined ICls, until 2022. This separation is necessary to evaluate Dutch climate targets,
policies, and other indicators of national climate action by testing the effect of NSA climate action on
Dutch actors. Restricting the analysis to absolute scope 1+2 SBTs of companies headquartered in the
Netherlands would limit the sample significantly, leading to inconclusive results. Although this analysis
is separate from the log frame model and will be discussed in the subsequent section 4.5.2, it is
mentioned here to highlight the relationship between the analyses and both national as well as NSA
climate action.

Causal progress

Finally, the causal progress assessment will comprehensively evaluate the effectiveness of the sampled
companies within the SBTi. This ex-post analysis will synthesize insights from various progress types
discussed earlier, providing a conclusive evaluation of the causal progress of climate action undertaken
by chemical sector companies participating in the SBTi.

To assess efficiency, a facet typically encompassed in the evaluation of causal impact as per Hale et al.
(2020), we would ideally compare the effectiveness derived from setting SBTs - indicative of overall
mitigation success - in relation to the inputs invested by a company. These inputs might encompass
financial resources allocated to corporate climate action or personnel dedicated to formulating the
company's decarbonization strategy. However, given that evaluating efficiency necessitates a focused,
company-level analysis for eac company in the sample, this lies beyond the current scope of our
research and, therefore, will not be assessed in this study.
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4.5.2 The effect of ICI participation on national climate targets and policies

Our examination of the interconnectedness between national state and NSA climate action will follow
a deductive approach, drawing insights from a study by Andonova et al. (2017) that delves into the
dynamic relationship between national policies and transnational governance. This study, notable for
measuring cross-national participation in ICls across jurisdictions, posits that robust national policies
positively influence the engagement of sub- and non-state entities in transnational governance.
Furthermore, the study suggests that the effects of micro-level incentives and transnational pressures
on participation in transnational governance are contingent on domestic institutions. Based on these
premises, the authors formulated the following five hypotheses:

1. “H1: The greater the wealth of a society, the more non-state and sub-state actors participate
in transnational climate governance.

2. H2: The more environmental INGOs operate in a country, the more non-state and sub-state
actors participate in transnational climate governance.

3. H3: The more a country depends upon foreign markets that themselves exhibit high levels of
participation in transnational governance schemes, the more non-state and substate actors in
that country participate in transnational climate governance.

4. H4: When domestic political institutions give sub- and nonstate actors greater agency to
engage in governance activities, societal and diffusion mechanisms more effectively increase
participation in transnational climate governance.

5. H5: When governments hold pro-climate policy goals, more sub-/non-state actors will
participate in transnational climate governance. Further, this effect will be particularly
important for determining participation when political institutions are relatively closed.”

(Andonova et al., 2017)

The authors proceeded to formulate an empirical model with the primary dependent variable being
the cross-national indicator of NSA participation in transnational climate governance, specifically,
participation in ICls. Additionally, alternative versions of this dependent variable were created by
excluding the two largest ICls and by segmenting the baseline model into states with high civil liberties
and those with low civil liberties, using the Freedom House measure of civil liberties. This segmentation
aimed to assess the impact of civil liberties on cross-national climate governance participation.

The authors employed a set of primary explanatory variables, including national climate policy scores
and instances of participation in International Non-Governmental Organizations (INGOs). They also
incorporated alternative measures and variables for robustness checks to assess the resilience of their
results based on the main explanatory variables. Furthermore, in their regression analyses, Andonova
et al. (2017) included the natural log of CO, emissions as a control variable to adjust for inherent
country characteristics affecting potential participants in transnational climate governance. Countries
with higher CO, emissions are expected to engage in more transnational initiatives, reflecting their role
as primary targets of influence from public policies and transnational schemes.

66| Page



The study's findings revealed a bi-directional causal relationship between national policies and
transnational governance, indicating mutual influence. Ambitious policies were identified as positively
impacting the participation of NSAs in transnational governance. Conversely, the climate action
initiatives of NSAs could also influence national policies. In countries with high civil liberties, where
societal and diffusion mechanisms are more likely to be at play, certain explanatory variables such as
GDP per capita and ISO 14001 certifications, a widely adopted international standard for
environmental management systems, exhibited a notable impact on national policies. Additionally,
other factors like the extent of actor integration into supply chains, involvement in INGO networks,
individual possession of material resources, and associated values were found to contribute to the
dynamics of national policies. The robustness checks, using alternative variables, further confirmed the
results.

Given our focus on the Netherlands in our analysis, replicating the empirical study was not feasible, as
it primarily examined cross-national NSA climate governance. The study employed measures related
to the relationship between two nations, such as trade variables, accounting for the level of trade
between states A and B. However, we can leverage the insights from the study, particularly its
indication of a bi-directional causal relationship between state and NSA climate action, to inform our
analysis.

Furthermore, the study's hypothesis with the highest relevance to our research question is H5, which
highlights the importance of specific variables, especially in countries with high civil liberties. As stated
by Andonova et al. (2017), these variables include the Environmental Performance Index (EPI) Climate
Change Policy Objective (CCPO) indicator (refer to section 7.4 for explanation), ratifications of
international environmental agreements (InEnAs), GDP per capita, the number of ISO 14001
certifications, and participation in INGO networks in a given country.

As the Netherlands consistently maintains high civil liberties throughout our analysis period, between
2009 and 2022 (Freedom House, 2023), we will focus on these five identified variables. Moreover, we
will also employ the CO; control variable. These variables essentially constitute the main set of
explanatory variables utilized by Andonova et al. (2017), with one exception: the trade variable. In our
analysis, we opted not to include the trade variable as it pertains to cross-country trade flows, which
are irrelevant to our focus on the Netherlands. Given that our analysis solely centers on a domestic
context without cross-national comparisons, the trade flow variable becomes redundant.
Furthermore, the limited importance of the trade variable for countries with high civil liberties renders
its exclusion less consequential.

Based on these considerations, we perform a correlation analysis to examine the association between
the participation of chemical companies in our sample in the seven studied ICls and each of the
previously discussed variables:

EPI CCPO

InEnA ratifications,
Participation in INGO networks
GDP per capita,

ISO 14001 certifications, and
CO..

O O OO OO0

As we are not making cross-national comparisons, our correlation analysis is conducted over time,
specifically between 2009 and 2022. We perform the analysis on two levels: first, considering the
overall ICI participation of the entire company sample, and second, focusing only on companies
headquartered in the Netherlands to assess the impact on the aforementioned variables. This
approach helps evaluate whether the engagement of Dutch chemical companies in transnational
climate change governance has a greater effect on national state climate action compared to the
overall global ICI participation of the chemical sector.

67| Page



4.6 Data gathering

As mentioned before, this research adopts a deductive approach, deriving conclusions from
established premises and propositions, specifically drawing on studies by Hale et al. (2020) and
Andonova et al. (2017) that analyze the progress of NSA climate action and its impact on national
targets and policies, respectively. Since we aim to examine the influence of climate action in the private
chemical sector on Dutch national targets and policies, the research design incorporates both
descriptive and correlational elements to comprehensively understand the current state and impact
of various initiatives on chemical companies and the climate mitigation actions of the Dutch
government.

To effectively address the research question and sub-questions, a multifaceted approach, analyzing
predominantly quantitative data, will be employed. The comprehensive assessment begins with an
extensive desk research phase, involving a thorough review of textual and numerical data sources,
including academic literature, government reports, CDP disclosures, reports from various ICls and
companies, online sources, and other relevant datasets. The use of models and graphs, created using
Excel and Python, facilitates data analysis, shedding light on various aspects such as Dutch national
targets, policies, and emission data, as well as climate targets, GHG emission levels of chemical sector
companies in our sample, ICl initiatives, energy consumption, verification metrics, and more. Specifics
regarding data collection and sources for each type of data or analysis conducted are discussed in the
subsequent sections.

4.6.1 Data gathering for companies, revenues, and ICl participation

To acquire the necessary data for the company sampling process, we sought insights into the
organizational structure of the parent companies under examination, including all their locations and
subsidiaries engaged in chemical manufacturing activities in the Netherlands. The data required
included revenue information for both the parent company and its Dutch locations and subsidiaries.
This was done to gain an understanding of what the total revenues of each of the 50 parent companies’
chemical manufacturing operations in the Netherlands are.

To account for those Dutch chemical and petrochemical manufacturing sites with the largest revenues,
we initiated the company data collection process by obtaining data on the largest revenues of chemical
and petrochemical manufacturing sites, along with their relevant sub-sectors, in the Netherlands from
Dun & Bradstreet, a US-based company offering global commercial data, analytics, and business
insights. After compiling a list of companies with the highest revenues, we conducted web searches to
identify the parent companies and their respective headquarters. Subsequently, we extended our
dataset by researching additional subsidiaries operating under the parent companies, using Dun &
Bradstreet to include revenue and sub-sector data for all chemical manufacturing locations in the
Netherlands.

To investigate the participation of companies in our sample in ICls, we conducted a comprehensive
review of the respective ICl webpages, the UN Environmental Program's climate initiatives website,
and the UNFCCC's Global Climate Action platform, with a specific focus on NAZCA Actor tracking. Our
analysis considered companies that joined these initiatives in or before 2023.

For the SBTi and the application of the log frame model, we examined participation from our sample
that joined the SBTi in or before 2023, with a target base year in or before 2021. This criterion applied
to 30 out of the 50 companies in our sample (members with targets and/or commitments). However,
in our analysis, we excluded members without approved targets, hence "committed" status.
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4.6.2 Data gathering for GHG emissions, verification, and energy consumption

Due to the unavailability of country-level corporate emissions described in section 4.1, the GHG
emission data gathered and used throughout this research relate to global corporate emissions. These
were primarily sourced from CDP questionnaires for all 50 companies throughout the 5-year period
between 2018 and 2022. In cases where the data was unavailable on the CDP platform, we gathered
information from the companies' annual (sustainability) reports. This occurred when companies either
did not receive a CDP questionnaire, chose not to respond, declined to do so, or kept the questionnaire
private on the CDP’s website. In cases where companies commenced reporting to the CDP after 2018,
our ability to include their emission data depended on whether acceptable-level data were available
in their annual (sustainability) reports for the years preceding their CDP participation. Subsequently,
we utilized the available data for the years leading up to the company's enrollment in the CDP and
incorporated CDP data from the initiation year of their participation onward. Appendix F depicts for
which companies and in which years, CDP data was obtainable.

Moreover, although we collected data for scopes 1, 2, and 3, the majority of our analyses concentrated
on scopes 1 and 2. This decision was made due to inconsistencies in scope 3 reporting not only across
years but also among different companies in the sample. On top of that, in case both market-based
and location-based scope 2 figures were reported by a company, we used the numbers relating to the
market-based accounting method as this accounting method seemed to be more prominent among
the sampled companies, therefore allowing for better comparison. Furthermore, we sourced
information on the selected scope 2 accounting method for SBTs from the CDP, as the SBTi does not
include this information in its target database.

In addition to acquiring scope 1, 2, and 3 emissions data, the information needed for the robustness
analysis (see section 4.5.1) was sourced through the CDP. Within the "verification" section of the CDP
guestionnaire, companies detail the level or type of assurance, the applicable standard, and the
proportion of emissions verified for each of the three scopes. This data was extracted and utilized in
our robustness analysis. However, for two companies within the study sample, namely Akzo Nobel and
Teva Pharmaceutical Industries, this information was not available for the entire 5-year study period.

Firstly, Akzo Nobel only commenced reporting its 2022 data to the CDP (2023 questionnaire).
Nonetheless, external assurance was conducted by an independent auditor (PWC) for the years
between 2018 and 2021, with details on the level of assurance, verification standard employed, and
the proportion of emissions verified being documented in the company's annual reports. Secondly,
Teva Pharmaceutical Industries did submit a 2020 CDP response (representing data from 2019), but
this data was not publicly accessible on the CDP website. However, the missing data in this instance
could be obtained from the company's 2019 sustainability report.

Similar to the robustness analysis of the log frame model, we utilized data from the CDP for the analysis
of progress on implementation. A specific section within the CDP questionnaire provides information
on the company's energy consumption from various sources. This data was employed to evaluate
progress on implementation. Contrary to the robustness analysis, the absence of certain years in the
CDP reporting for Akzo Nobel and Teva Pharmaceutical Industries posed a challenge in the
implementation analysis. As detailed information on energy consumption by different sources was not
available on the companies' websites or in their annual (sustainability) reports, both companies had to
be excluded from the company sample in some of the analyses conducted to assess progress on
implementation.

As discussed in section 4.5.1, modifications to the log frame model were necessary to address
limitations related to data availability and accessibility. The data obtained solely from company reports
and the CDP offered a limited perspective on company climate action, lacking insights into specific
internal processes. Recognizing the black-box nature of the analysis, we endeavored to minimize the
impact of this issue by — as mentioned before - adjusting the log frame model.
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4.6.3 Companies excluded from the sample

Some companies, despite contributing significantly to revenues in the Dutch chemical and
petrochemical sector, were omitted from our sample for two primary reasons. Firstly, exclusion
occurred when a company's activities did not align with our definition of chemical manufacturing;
certain firms listed in Dun & Bradstreet as chemical manufacturers were identified as service-oriented
or logistics-focused entities, such as those specializing in chemical blending.

The second instance of exclusion arose when companies failed to disclose GHG emission data
transparently. This lack of transparency included scenarios where only percentage GHG reductions
were provided without corresponding numerical data or when no comprehensive CDP or sustainability
report data was accessible for the entire 5-year study period. Each time a company was excluded, we
initiated the aforementioned sampling process anew, selecting the chemical manufacturer with the
next-highest revenue from Dun & Bradstreet data, identifying its parent company, additional locations,
subsidiaries, and so forth. Refer to Appendix G for an overview of the excluded companies and the
reasons for their exclusion.

4.6.4 Data on national targets, policies, and the related analysis

The data collection for the analysis exploring the relationship between ICI participation and Dutch
national climate targets and policies (see section 4.5.2) unfolded as follows: The examination of
national climate targets, policies, and regulations applicable to the chemical sector in the Netherlands
involved reviewing governmental reports such as the Climate Agreement, Dutch Ministry websites,
and reports by organizations like the Organization for Economic Cooperation and Development
(OECD). The investigation considered the latest commitments, targets, regulations, and policies to
understand changes over recent years and assess whether these changes result from more ambitious
climate actions by NSAs.

The correlation analysis, building upon Andonova et al.'s (2017) study, incorporates various variables,
as detailed in section 4.5.2. While the ICI participation data was already obtained at the climate
mitigation analysis stage, other data needed for the Dutch national-level correlation analysis was
collected from diverse sources. The EPI CCPO and civil liberty level data were sourced from the EPl and
Freedom House websites, respectively. GDP per capita data came from the Eurostat database, while
national-level CO, emission data was obtained from Statista. Data on ratified InEnAs were gathered
from the International Environmental Agreements Database Project, a project by the University of
Oregon. Information on participation in INGO networks was extracted from the International Union
for Conservation of Nature (IUCN) website, recognized by Andonova et al. (2017) as a reliable proxy
for transnational advocacy activity. Lastly, 1ISO 14001 certification data was sourced from the 1SO
certification survey dataset, available on the official ISO website.
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5. The relationship between corporate GHG emissions and
|Cl participation

This chapter explores the patterns of chemical sector companies in our sample engaging with any of
the seven ICls under investigation, namely, the SBTi, CDP, RE100, CA100+, BA1.5, RtZ, and, finally, the
RCECP. Additionally, we will assess the evolution of GHG emissions of the companies in our sample so
far and whether participation in ICls influences the efficacy of company-level climate mitigation efforts.
Moreover, we will direct our focus to the five companies contributing most to the GHG emissions of
the company sample. This chapter therefore aims to answer the following question:

5Q2: “What are the climate achievements of chemical industry companies that have joined
International Cooperative Initiatives?”

Section 5.1 delves into overall IClI participation, categorizing the company sample into those
headquartered in the Netherlands, those in the EU (excluding the Netherlands), and those based
outside the EU. Section 5.2 subsequently analyzes the GHG emissions of the company sample over
time, while section 5.3 explores trends in the development of company-level scope 1 and 2 emissions
with a particular focus on the five companies exhibiting the highest emissions. Section 5.4
subsequently investigates the impact of ICI participation on mitigation success, maintaining the same
segmentation of the sample applied in section 5.1. Finally, section 5.5 provides a concise summary of
the findings.
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5.1 Company sample participation in ICls

After examining the company sample for participation in various ICls, it is evident that 86% of the
companies joined either one or two initiatives. Two firms, namely Kuwait Petroleum Corporation and
Tronox, did not participate in any ICls, while the maximum number of ICls a company joined was five
(refer to Figure 5.1 below). Companies having joined five ICls are Akzo Nobel, Corbion, DSM, Givaudan,
International Flavors & Fragrances IFF, and, lastly, Saint-Gobain. The detailed table listing all ICls for
each company is available in Appendix H.

number of ICls participated in
N w EY (6] o)} ~

number of companies

Figure 5.1: Overall ICI participation of company sample. According to data from ICl websites.

Certain companies in our sample operate in the petrochemical sector, placing them in the oil and gas
sector. These companies include BP, ExxonMobil, Kuwait Petroleum Corporation, Neste, Shell,
TotalEnergies, and Valvoline. Here, it is essential to highlight that their possibilities for ICI participation
are limited because some of the ICls do not accept involvement from oil and gas businesses.

The SBTi is the first one of the sampled ICls that excludes participation from fossil fuel companies. The
SBTi is currently developing its methodology for the oil and gas sector. Although it had previously
accepted commitments from companies undergoing sector development, including oil and gas, the
validation of fossil fuel sector targets and commitments from these companies are now temporarily
paused. There are, however, exceptions to this. Companies eligible to join the SBTi include those
deriving less than 50% of revenue from the sale, transmission, and distribution of fossil fuels, or
providing equipment or services to fossil fuel companies. Additionally, companies with less than 5%
revenue from fossil fuel assets, electric utilities mining coal for their own power generation, and
subsidiaries of fossil fuel companies (considered non-fossil fuel entities) can join the SBTi (SBTi, 2022a).

Furthermore, since the BA1.5 is a campaign under the SBTi, is also restricting participation for fossil
fuel companies.

The third ICI that prohibits participation from fossil fuel companies is RE100. Its membership criteria
explicitly state that, along with airlines, munitions, gambling, and tobacco companies, entities
exclusively in the fossil fuel sector will not be considered for REI00 membership. Moreover, companies
increasing their holdings in fossil fuel assets and financial institutions investing in fossil fuel-related
companies or projects are also excluded from the initiative (RE100, 2023a). This underscores RE100's
commitment to not accept any entities within its ranks that might, directly or indirectly, undermine its
mission.
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On the contrary, the CDP, CA100+, RCECP, and the RtZ campaign permit the inclusion of companies
from the fossil fuel sector. However, it is crucial to note that, while non-fossil-fuel companies in our
sample have the potential to participate in all seven of our sampled ICls, fossil-fuel companies are
restricted to a maximum participation of four.

Moreover, when examining ICl participation trends over time (Figure 5.2), a consistent pattern
emerges across all three subgroups within our overall company sample: those headquartered in the
Netherlands (n=6), those based in the EU (excluding the Netherlands) (n=10), and those headquartered
outside the EU (excluding both the Netherlands and the EU) (n=34). In total, by 2023, there were 113
instances of ICl participation across the entire company sample of 50 companies. Furthermore, to gain
a better understanding of participation levels per ICl, we have plotted this on an additional graph,
which is depicted in Appendix I.
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Figure 5.2: ICl participation of the company sample, by company headquarter location.

As seen in the figures above, ICl participation shows a steady increase over time, with a notable
acceleration and a wider array of ICls joined in recent years. Notably, in the Netherlands subgroup,
there is a conspicuous absence of participation in the RCECP. Similarly, the EU subgroup demonstrates
no involvement in both the RE100 and the RCECP. It is crucial to clarify, however, that these
observations may not necessarily indicate a lack of climate engagement or renewable energy initiatives
among companies in the EU but could be attributed to the larger sample size of the global subgroup,
enhancing the likelihood of broader participation in various ICls.
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However, when examining the proportions of companies in the split samples and the overall instances
of ICI participation in 2023, it becomes evident that companies headquartered in the Netherlands
exhibit higher participation rates relative to their sample size compared to their EU and global
counterparts, as depicted in Table 5.1. This suggests that Dutch companies are actively demonstrating
their commitment to climate mitigation. The exploration of whether this proportionally higher
commitment among Dutch companies translates to greater success in the sector's decarbonization
efforts will be investigated in the following section.

Table 5.1: Comparison of proportions of companies in the sample and ICI participation of the three

split samples.
HEADQUARTER RATIO OF THE NUMBER RATIO OF ICI PARTICIPATION
LOCATION OF COMPANIES TO THE INSTANCES TO THE ICI
TOTAL COMPANY PARTICIPATION INSTANCES OF THE
SAMPLE ENTIRE COMPANY SAMPLE
NL 12% 18%
EU 20% 21%
GLOBAL 68% 61%
TOTAL 100% 100%

5.2 GHG emissions of the company sample over time

When analyzing Figure 5.3, which illustrates the evolution of emissions from 2018 to 2022, it is evident
that the overall scope 1 and 2 emissions of the entire company sample have decreased over time,
declining from approximately 660 Mt CO.eq to about 590 Mt CO.eq. It is also apparent that scope 1
emissions constitute a larger portion than scope 2 emissions. This is attributed to the fact, as
mentioned earlier, that the chemical (and petrochemical) sector utilizes fossil fuels as feedstocks in
the production of chemical and petrochemical products, which account for scope 1 emissions.

Additionally, as can be seen in Appendix J, scope 3 emissions constitute the largest portion of total
emissions. However, it is notable that scope 3 emissions appear to have increased significantly, more
than doubling between 2018 and 2023. As previously mentioned, this increase is influenced by the
variation in reported scope 3 coverage among companies and over time, underscoring the decision to
exclude scope 3 emissions from the main analysis to prevent potential distortion of results.
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Figure 5.3: Development of total worldwide scope 1 and 2 emissions of the entire company sample between
2018 and 2023.

While Figure 5.3 illustrates the decline in scope 1 and 2 emissions for the entire company sample from
2018 to 2022, we conducted further analysis by examining the evolution of emissions using the split
samples outlined in section 5.1. This exploration aimed to determine whether the higher proportional
participation in ICls by chemical sector companies headquartered in the Netherlands correlates with
proportionally greater success in mitigating scope 1+2 emissions. The outcomes of this analysis are
presented in Table 5.2 below.

Table 5.2: Evolution of scope 1 and 2 emissions between 2018 and 2022 of the three split samples and the
overall company sample.

HEADQUARTER SCOPE SCOPE SCOPE SCOPE SCOPE PERCENTAGE

LOCATION 142 (MT  142(MT  142(MT  1+2(MT 142 (MT CHANGE

COEQ)IN CO.EQ)IN CO.EQ)IN CO.EQ)IN CO.EQ)IN FROM 2018

2018 2019 2020 2021 2022 TO 2019

NL 34,6 34,0 41,9 41,8 38,8 12%

EU 142,4 154,6 151,8 153,8 156,2 10%

GLOBAL 483,4 471,1 442,9 424,3 394,8 -18%

ENTIRE 660,3 659,7 636,6 619,9 589,8 -11%
SAMPLE

Surprisingly, our assumption was contradicted by the findings. Scope 1 and 2 emissions increased for
both Dutch- and EU-headquartered companies. This suggests that a higher level of ICI participation
does not necessarily translate to greater success in companies' mitigation endeavors. Nevertheless,
scrutinizing the surge in scope 1+2 emissions from companies headquartered in the Netherlands, it
becomes apparent that this spike is attributed to the chemical company LyondellBasell. Upon further
investigation, it was revealed that in 2020, LyondellBasell acquired a plastics recycling company based
in Belgium (LyondellBasell, 2020), elucidating the substantial increase in emissions for that specific
year.
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5.3 Company-level GHG emission trends and largest emitters

In addition to examining the GHG emission trends of the entire company sample, as well as the three
split samples analyzing differences when it comes to companies’ headquarter locations, it is crucial to
emphasize the significance of companies that contribute the most to the total emissions. The
emissions changes of these major emitters have a substantial impact on the overall scope 1 and 2
emissions. Specifically, the top five emitters - ExxonMobil, Shell, SABIC, TotalEnergies, and Air Liquide
(in descending order) - account for nearly half (49.4%) of total scope 1+2 emissions of the entire

company sample.
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Figure 5.4: Scope 1+2 emissions between 2018 and 2022 of the five largest emitters.

As illustrated in Figure 5.4, the cumulative scope 1 and 2 emissions from the top five emitters
witnessed a decline from 329 Mt CO,eq in 2018 to 291 Mt COzeq in 2022. This indicates a reduction of
approximately -12%, slightly exceeding the overall -11% decrease observed for the entire company
sample during the same period. Furthermore, Appendix K depicts the evolution of scope 1 and 2
emissions of the three largest emitters for each company separately.

As can be seen in Appendix K, among these five companies, all managed to decrease the sum of their
scope 1 and 2 emissions between 2018 and 2022, except for the French industrial gases manufacturer,
Air Liquide. While the overall emissions for the other four firms decreased during this period, there are
noticeable variations between the years. Specifically, after following a downward trajectory in the
initial years under study, there is a slight increase observed towards the end of the five-year timeframe,
especially from 2021 to 2022. The only company among the five largest emitters that consistently
reduced both scope 1 and 2 emissions throughout these five years is the energy and petrochemical
multinational company Shell, the second-largest contributor in our sample. The subsequent
paragraphs will delve into the reasons why the other four major emitters did not achieve the same
success as Shell, providing insights into the observed trends.
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We will commence this in-depth examination of companies by focusing on the other two energy and
petrochemical multinationals in the sub-sample of the five companies with the largest GHG emissions,
namely, ExxonMobil and TotalEnergies, representing the first- and fourth-largest emitters in our
sample, respectively. ExxonMobil reported a slight increase in scope 1 emissions (1 Mt COzeq) between
2020 and 2021, maintaining the same level the following year (while scope 2 emissions continued to
decrease). In contrast, TotalEnergies exhibited a more substantial increase of 4 Mt CO,eq in scope 1
emissions be