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AUM

Assets Under Management

BAU

Business-As-Usual

CO2

Carbon Dioxide
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Corporate Sustainability
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Corporate Sustainability Report
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Carbon Underground 200
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Developing Country

EB
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European Commission
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European Investment Bank

FF

Fossil Fuel

FFDM

Fossil Free Divestment Movement

GND

Green New Deal

GRI

Global Reporting Initiative

Gt

Gigatonnes

IC

Industrialized Country

ID

Inclusive Development

IPCC

International Panel on Climate Change

LFFU

Leave Fossil Fuels Underground

LMIC

Lower & Middle Income Country

MWh

Megawatt Hours

NGO

Non-Governmental Organization

OECD

Organization for Economic Cooperation & Development

PA

Paris Agreement

PF

Pension Fund

ROI

Return on Investment

SDGs

Sustainable Development Goals

SEI

Stockholm Environment Institute

UN

United Nations
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UN Environmental Programme
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United Nations Framework Convention on Climate Change
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United Nations General Assembly
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Abstract
Both the financial relationship between pension funds (PFs) and the fossil fuel (FF) industry and the role that they play
in taking action to leave fossil fuels underground (LFFU) is virtually absent from academic literature and is thus the focal
point of this research. The following question addressed these gaps:
What does an analysis of the fossil fuel equity held by pension funds from industrialized countries and their self-reported
actions to address environmental concerns reveal about commitments by pension funds to leave fossil fuels
underground (LFFU), and how is this relevant to inclusive development?
The theoretical framework uses a corporate sustainability (CS) lens to link the environmental concerns addressed by PFs
to their commitments to LFFU. Commitments to LFFU are de facto commitments to comply with the carbon budget
and aligning with the Paris Agreement (PA) goal of limiting global average temperature rise to 1.5-2°C and minimizing
risks from stranded assets. Failing to meet the PA goal will likely send global crop yields plummeting, exacerbate
droughts and flooding, catalyze mass migration and intensify inequalities; stranded assets pose ecological (e.g. local
pollution & unsustainable water consumption), legal (clashing national & international policies), economic (e.g. debt and
opportunity costs) and social (e.g. employment loss and health risks) risks, all of which hamper prospects of ID.
A mixed-methods desk-study design was employed with a sample of 15 PFs from industrialized countries (ICs) the
sample accounted for approximately 10% of global PF assets under management. A quantitative analysis computed the
equity held by sampled PFs in the 100 largest coal and 100 largest oil & gas firms, ranked by FF-reserve size. An OLS
linear regression was then executed to extrapolate descriptive results beyond the sample. A qualitative analysis of
corporate sustainability reports (CSRs) from the same sample of PFs was conducted to evaluate the range of
self-reported environmental concerns addressed by PFs. A CSR review was selected because CSRs are the only
consistent way that PFs communicate their environmental concerns and no prior studies have scrutinized PF CSRs.
PFs in the sample held an estimated €80 billion in FF equity (€61.5 billion in oil and gas, €18.5 billion in coal) and
allocated an average of 4% of their equity portfolios to FFs firms.. These findings can be extrapolated (subject to
limitations) with a 95% confidence, which estimates that global IC PFs hold approximately €800 billion in FF equity.
Sample PFs were on average found to jointly own assets that translated to 4.4% and 2.7% ownership of sampled oil
and gas firms and coal firms, respectively, based on market capitalizations from August 2019. Notable firms included
Royal Dutch Shell (3.7%), ExxonMobil (2.3%), Total SA (4.0%), BHP Billiton (2.6%), and Vale SA (3.7%); highest
ownerships were in FF firms Seven Generations Energy (31.5%), and Cloud Peak Energy (19.3%).
Furthermore, the qualitative analysis revealed that IC PFs take a range of actions to address environmental concerns,
including: divestment, engagement, shareholder meeting participation & proxy-voting, monitoring portfolio emissions,
climate mitigation investments and establishing partnerships and coalitions. An analysis of these actions led to two
critical conclusions: 1) PFs are not committed to LFFU, because they: do not account for potential emissions from
FF equity when computing their portfolio carbon emissions; exclude risks from FF extraction and stranded assets from
their portfolio risk analyses; at times opt to divest from FF firms as a means of addressing environmental violations; and
establish numerous climate-oriented partnerships with other investors without clear objectives, and 2) PFs are
committed to environmental concerns that are ineffective for and detract from their LFFU commitment,
because they: inaccurately measure portfolio carbon emissions by omitting scopes 2 and 3; allocate smaller funds to
climate mitigation projects than FF assets (on average 0.4% vs 4% of portfolio assets); have unstandardized and varying
definitions for climate mitigation investment; and seldom engage with FF firms, and when they do, engage reactively to
discuss e.g. oil spills rather than reactively to discuss e.g. FF extraction and exploration. By failing to commit to LFFU,
PFs are not committed to minimizing the risks posed by stranded assets, and are de facto hampering prospects for ID.
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Chapter 1: Introduction
1.1

Objective & Structure
“I don’t want you to be hopeful - I want you to panic and act as if the house was on fire”
- Greta Thunberg, 2019
This research aims to evaluate the amount of Fossil Fuel (FF) firm equity held by Pension Funds (PFs) from
the industrialized world and their commitments to leave fossil fuels underground (LFFU) through
self-reported environmental concerns and identify linkages to inclusive development (ID) agendas. PFs are
relevant to the FF narrative due to their immense sizes; in 2019, global PFs held an estimated USD 44 trillion
in assets under management globally (OECD, 2018b), accounting for roughly 51% of global GDP (WB,
2019).
This chapter identifies the nature of the real-life problem relating PFs to the FF sector and ID agendas (see
1.2), identifies knowledge gaps (see 1.3) and related research questions (see 1.4), assesses the policy relevance
(see 1.5), specifies the focus and limitations of the study (see 1.6), presents the research methodology (see
1.7), and finally discuss ethical issues (see 1.8).

1.2
Problem Definition
1.2.1 Paris Agreement & the IPCC Carbon Budget
The Paris Agreement on Climate Change (PA) (UNFCCC, 2015) requires ratifying nations to restructure their
policies so as to limit average global temperature rises to 1.5-2°C by, inter alia, “making financial flows
consistent with a pathway towards low greenhouse gas emissions” (p. 3) (see 1.5). In order to meet the PA
goals, the IPCC (2018) proposes a series of carbon budgets - or capped levels of carbon that can be emitted
into the atmosphere that will meet the PA goals to a certain probability. To have a 66% chance of limiting
average global temperature rises to 1.5°C, 420Gt CO2 can be emitted into the atmosphere; to have a 50%
chance of limiting average global temperature rises to 2°C, 580Gt CO2 can be emitted (ibid, p. 14). About
65% of emissions come from FF use1 (EPA, 2018, p. 3). However, FF use is on track to heavily exceed the
carbon budgets by 50% for a 2°C rise and 120% for a 1.5°C rise (SEI et al, 2019, p. 1).

1.2.2

The Paris Agreement and Inclusive Development (ID)
The PA’s goal to limit average global temperature rise to 1.5-2°C is directly aligned with ID because this goal
takes into account the catastrophic impact of global warming on the world’s poorest and most vulnerable
people. An average global temperature rise of 1.5-2°C means that some regions of the Earth would
experience extreme temperature rises - potentially reaching 7-9°C - while others may even experience drops
in local temperature (Stern, 2011). Fluctuating global temperatures like these will likely send global crop yields
plummeting (Fang et al, 2015; Wiebe et al, 2018), generating both famines and unaffordably elevated crop
prices (Slavin, 2016), the latter of which would further intensify income and wealth inequalities on
(inter)national scales (Tschakert et al, 2013; Timmons Roberts, 2001). Moreover, severe temperature
1

From here on out the term “FF use” is used to represent all dimensions of the FF supply chain, including exploration,
extraction, production, consumption and removal
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oscillations are likely to produce more frequent and intensified droughts (Dai, 2011; 2013), flooding (Alferi et
al, 2015), and ecosystem deterioration (Pandolfi et al, 2011; Jeppesen et al, 2015), all of which will catalyze and
escalate global migration as inequality is once again perpetuated (Desmet & Rossi-Hansberg, 2015). The
climate crisis (and thus, as a proxy, the PA and IPCC carbon budget) is and should be held at the core of the
ID agenda and development discourses; without diverting efforts to limit FF use and thereby limit global
warming, all other development policies and implementations are negligible. By addressing LFFU, this thesis
is addressing the root cause of global stability and prospects of ID.

1.2.3

The Global Scale of the PA, Carbon Budget, LFFU & ID

Meeting the PA, the IPCC carbon budget and LFFU
poses a global challenge. As of 2015, proven FF reserves
were scattered world-wide and stood at: 891.5 bil metric
tonnes (coal), 1697.6 bil barrels (oil) and 186.9 bil barrels
(natural gas) (Ritchie & Roser, 2019). Figure 1 depicts
these global distributions. Despite pockets of
concentration, FFs are dispersed throughout the globe’s
entirety, indicating that the FF economy is reliant on the
complexities of global markets. Remaining within the
carbon budget, meeting the PA and LFFU are tasks that
will require global cooperation, alliance, strategizing, and
innovation. The global nature of the IPCC carbon
budget and inadvertently LFFU justifies the global-scale
case study used in this research (see 1.7.5).
Moreover, the global challenges posed by the PA and IPCC carbon budget catalyzed a tangential study in
which I am investigating the opportunity costs of LFFU (Rempel, working paper). It is referenced
occasionally in this thesis, though its intricacies are beyond the scope of this study (see 1.6 and 1.7.7).

1.2.4

Pension Funds and their ties to LFFU
PFs can directly influence global efforts to LFFU and meet the PA goal of limiting temperature rise to
1.5-2°C through their investments in FF firms. PFs globally manage roughly USD 44 trillion in assets
(OECD, 2018), equivalent to 51% of global GDP (currently USD 86 trillion (WB, 2019)). Previous studies
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(e.g. Both ENDS, 2018) have begun elucidating the FF equity held by PFs.; for example, Dutch ABP (2018a)
hold an estimated €6.88 billion (oil and gas) and €4.00 billion (coal) in common stock and corporate bonds of
FF firms. As major investors, PFs can take a number of actions that may influence the FF market (see 2.2.1
and 2.2.2), which thus bear an influence on the PA, IPCC carbon budget and inadvertently the ID agenda.
This overarching real-life problem and the lack of academic literature investigating said problem (see 1.3) sets
the stage for this research.

1.3

Knowledge Gaps
A systematic literature review (see 2.1) revealed three gaps in knowledge that were addressed in this study:
1) The financial linkage between PFs and the FF market (addressed in Ch. 3). This is important because
without asserting that there is a financial linkage, global PFs are not justified actors in shaping efforts
to LFFU and meeting the PA goal of limiting warming to 1.5-2°C.
2) The range of environmental concerns self-reportedly addressed by PFs (addressed in Ch. 4). This is
important because PFs indirectly and de facto take action to shape efforts to LFFU through
addressing environmental concerns.
3) PF commitments to LFFU (addressed in Ch. 5). This is important because PFs are major global
investors and their commitments to LFFU may directly influence global efforts to meet the PA and
prospects of ID.
These knowledge gaps are addressed by the overarching research questions and sub questions (see 1.4).

1.4

Research Question(s)
The underlying objective of the research is to answer the dominant question (see 5.1):
What does an analysis of the fossil fuel equity held by pension funds from industrialized countries
and their self-reported actions to address environmental concerns reveal about commitments by
pension funds to leave fossil fuels underground (LFFU), and how is this relevant to inclusive
development?
And the following sub questions guided the exploration:
1. What role do investors play in LFFU? (see 2)
2. What does an examination of the available literature on PFs reveal about how they operate and how
they invest? (see 2)
3. How much equity do PFs hold in global coal, oil and gas firms? (see 3)
4. How much FF firm ownership do these equity assets translate to, and of which firms? (see 3)
5. How much CO2 emissions are PFs (in)directly responsible for by investing in FF firms? (see 3)
6. What is the range of actions that PFs are self-reportedly taking to address environmental concerns
through a corporate sustainability angle? (see 4)
a. Which actions are the most popular among sampled PFs?

1.5
Policy Context
1.5.1 Agreements, Treaties, Ratifications & Pledges
The PA on Climate Change has been ratified by 185 countries (UNFCCC, 2018) and has three objectives:
11

1) Limit average global temperature rise to 1.5-2°C
2) Strengthen national abilities to withstand the impacts of global warming
3) Appropriately align financial flows and technological and capacity-building frameworks
This thesis direct addresses goals (1) and (3) by evaluating whether PFs are aligning their actions (goal 3) with
commitments to LFFU and thereby limiting temperature rise to 1.5-2°C (goal 1).
The PA on Climate Change saw ratifying parties adopt nationally determined contributions (NDCs) to jointly
cut global emissions by 40% from 1990 levels by 2030 and meet the three aforementioned goals (UNFCCC,
2015). NDCs call on national bans and moratoriums on limiting FF use; figure 2 presents a compilation of
those most recently available. Many of these policies isolate only one FF type (e.g. China, India, and Spain
only addressing coal) and, for the most part, are oddly specific - e.g. the US moratorium on “oil and gas
exploration in some areas of the Arctic and Atlantic” (Lazarus & Verkuijl, 2019, p. 10). However, the
European Commission (EC) claims that EU member states that have ratified the treaty are likely to meet their
preliminary target of 20% reduction in emissions by 2020 (EC, 2018c), with countries like the Netherlands
(EC, 2018b) and Germany (EC, 2018a) both forecasting roughly 30% declines in GHG emissions by 2030
from 2015 levels. However, NDCs have recently been suspected to be insufficient to meet the PA goals
(WRI, 2019) and current studies estimate that global FF use will exceed necessary amounts to limit a 2°C rise
by 50% and a 1.5°C rise by 120% (SEI et al, 2019, p. 2). Urgent and innovative measures that extend beyond
the NDCs are needed to tackle these three goals; this thesis posits that PFs may be able to fill this void given
their immense global financial presence and linkage to the FF industry (see 1.2.4 and 3.6.1).
Multilateral institutions have and are passing forthcoming legislation aligned with the PA. The European
Investment Bank (EIB) announced on November 15, 2019 that they will cut financing of most FF projects by
2021, which would entail eradicating their average €2 billion annual FF project budget (EIB, 2019). This
initiative will also allegedly allocate €1 trillion to “climate action and environmental sustainable investment in
the decade to 2030” (ibid, p. 1). The WB (2017) also pledged to ban investments for oil and gas exploration in
2017 to better align financial flows with the PA, though they have been berated lately for failing to comply
with this promise (e.g. Action Aid, 2019).
Unfortunately, the United States has withdrawn from the PA effective November 4, 2019 (USDS, 2019).
Given the US’ substantial FF reserves (particularly coal and natural gas - see 1.2.3) it seems appropriate to
extend the scope of the political context beyond the PA and discuss the US political context vis-a-vis LFFU
and GHG emissions. Democrat and house representative Alexandria Ocasio-Cortez has propelled
momentum for a proposed Green New Deal (GND), a non-binding agreement cosponsored by an extensive
list of prospective 2020 US presidential candidates, senators, and house representatives (USC, 2019). The
GND pledges to rejuvenate the archaic US energy sector into one that is sustainable and 100% dependent on
renewable sources to meet energy demands by 2030 - in line with the PA (ibid). These green ambitions have
been met with friction, however, with Donald Trump not only rebuking the idea of addressing environmental
issues by pulling out of the PA (USDS, 2019), but also appointing Andrew Wheeler - a former coal lobbyist to head the Environment Protection Agency (EPA, 2019).
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Figure 2. Compilation of national government bans and moratoriums on FF extraction and commercialization. Retrieved from
Lazarus & Verkuijl, 2019, p. 10.

1.5.2

SDGs
Climate action (SDG 13) - particularly targets 13.2 and 13.3: “Integrate climate change measures into national
policies, strategies and planning...improve education, awareness-raising and human and institutional capacity
on climate change mitigation, adaptation, impact reduction and early warning” (UNFCCC, 2015, p. 25) - are
13

the most strikingly relevant dimensions of the SDGs for this study topic. LFFU will require strategic planning
and a joint effort by both public and private sectors (target 13.2), which bears the predominant intention of
mitigating climate change effects and reducing impact (target 13.3). Furthermore, SDG target 13.A strives to
annually allocate USD 100 billion annually to meet the aforementioned targets; since this research is tackling
the climate problem from the lens of institutional investors, it is directly embodying the original premise with
which SDG 13 was sculpted.
The interconnectedness of the SDGs (and development initiatives in general) suggest that multiple other
SDGs are heavily embedded at the core of this research topic (see 1.2.2). As a result, SDG 1 (no poverty) and
2 (zero hunger) are indisputably of concern to this study, as LFFU aims to address some of the root causes of
future poverty and hunger vis-a-vis climate change and global warming (see 1.2.2). SDGs 7 (affordable and
clean energy) and 8 (decent work and economic growth) also connect to LFFU. If the IPCC carbon budget is
to truly be complied with - and thus FFs are to be left underground - our global society must meet its energy
demands with alternative fuels (Rempel, working paper). Strategic planning and investment (target 13.2) to
integrate clean and renewable energy sources (SDG 7) into (inter)national electrical grids is essential for the
success of the LFFU project. Doing so will cost FF-centered jobs, but also introduce a myriad of new
employment opportunities in this revamped fossil-free economy (SDG 8) (Stern, 2011).

1.6

Focus and Practical Limitations
This mixed-methods desk-study (see 1.7) is practically limited to publicly available data in the form of PF
investment portfolios and CSRs - other methods of qualitative data collection (e.g. interviews) are beyond the
scope. It is also beyond the scope of this research to draw causal conclusions on the effects of PF actions on
LFFU and stranded asset narratives (see 2.2.5 and 2.5.3), as this study focuses on examining PF commitments
to LFFU. Furthermore, this study solely focused on PFs from industrialized countries (ICs). Studies on
stranded assets (e.g. Bos & Gupta, 2018; 2019) reveal that the burden of diverting finances away from FFs
should best lay on the shoulders of ICs who have already invested in FF projects (e.g. coal plants and oil
pipelines) for they are able to decommission harmful assets today rather than in the future, thereby
minimizing environmental, social, economic, political and legal risks (ibid). Furthermore, PFs from ICs
account for roughly 97% of the total AUM of the top 30 global PFs (Willis Tower Watson, 2017; Guy, 2018).
This study uses a sample of 15 PFs from ICs spanning eight nations (see 3.2 for sample acquisition and
composition details) to tend to the inherently international nature of LFFU, the PA and IPCC carbon budget
(see 1.2.3) This sample accounts for roughly 10% of global AUM by PFs and is equivalent to 2.3% of global
GDP.
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1.7
Methodology
1.7.1 Study Design

Figure 3. Diagram of research methodological design

A divergent-convergent design (Creswell & Plano Clark, 2017a) was executed to maximize study robustness
and validity (Clark & Ivankova, 2015) (see 1.7.6) and appropriately tackle all vital sub questions (see 1.4).
Figure 3 provides a visual overview of the design, which is dissected below.
QUAL phase 1 inaugurated the study and answered sub questions 1 and 2. This took the form of a systematic
literature review, aimed at selectively analyzing relevant literature on the role of investors in LFFU (see 2.2)
and exhausting all available and relevant literature on PFs (see 2.3). The purpose of this literature review was
threefold; to provide pertinent context on PFs and LFFU so as to drive the latter stages of the research;
identify critical knowledge gaps (see 1.3) to optimize subsequent research questions; and to inspire and
formulate the theoretical framework (see 2.5) through which the analysis was executed. Note that “QUAL” is
capitalized in Figure 3 to show that the qualitative stages take priority as this research is predominantly
qualitative, though calls on a quantitative analysis (quant 1 - see 3) to complement the qualitative results. This
resonates with the pragmatic ontological and epistemological stance (see 1.7.2).
The research then diverged into two parallel stages QUAL 2 and quant 1, both of which were independent of
one another. A sample of 15 PFs was first selected based on a series of selection criteria (see 3.2.1), and
subsequently quant 1 continued further to compute the financial linkages between PFs in the sample and the
FF industry by assessing FF equity held by sample PFs (see 3.2.2 for more on this methodology). An
inferential analysis (OLS linear regression) was executed in quant 1 (see 3.4) to assert whether results could be
externalized (see 1.7.6 for more on study quality and validity), and an additional descriptive analysis was
conducted to investigate the equity held by each PF in the sample in specific FF firms (see 3.5). This phase
addressed the first identified gap in knowledge (see 1.3) by answering sub questions 3-5 (see 1.4). QUAL 2
15

simultaneously answered sub question 6 (see 4) and addressed the second gap in knowledge (see 1.3). This
took the form of a CSR review (see 4.2.1 for methodology of review), which predominantly examined the
self-reported environmental considerations addressed by PFs (see 4.6). The CSRs reviewed belonged to the
same PFs for which the investment portfolio analysis of quant 1 was performed (see 3.1 and 4.1).
Finally, the results converged to the final stage QUAL 3 to answer the overarching research question (see 1.4)
by compiling and integrating previous results. This final phase (see 5) provided the grounds for mixed
integration by amalgamating qualitative and quantitative results in a bid to explicitly answer the governing
research question through the lens of a hybridized CS-ID-Stranded Asset theoretical framework (see 2.5).
QUAL 3 also generated a useful intra-sample ranking and evaluation in the mixed integration process,
inspired by Fair Finance Guide International’s (FFGI) Eerlijke Bankwijzer (EB) ranking system (EB, 2018).
FFGI is an international effort set out to ensure that banks and other financial institutions successfully and
effectively address social and environmental considerations while doing business (FFGI, no date). In almost
all cases, FFGI reviews sustainability reports specifically for banks, though in the case of the Netherlands,
their review also includes insurance companies (EB, 2018). FFGI (no date) assesses the performance of banks
and insurance companies on a series of factors that they deem imperative to sustainability discourse, including
inter alia climate change, animal welfare and gender equality (see Appendix A). Each organization is scored
from 1 to 10 in each category, based on CSRs and self-publications (ibid). EB even incorporates the principles
of CS in their evaluation methodology, directly aligning with the theoretical framework (see 2.5).
This presented an exciting opportunity to tangibly materialize the results for the sample in this study (see 5).
Some adaptations to the EB method were of course necessary given the more limited environmental and
FF-centered scope of this study; for instance, “gender equality”, though pertinent to the inclusive
development narrative (see 1.2.2 and 2.5.2), is far beyond the conceptual scope of this research. I sculpted my
own set of evaluation criteria based on the environmental concerns identified in sections 4.3-4.5 and
generated the intra-sample conclusions in section 5.3.

1.7.2

Ontological & Epistemological Position
Pragmatism is the core ontological and epistemological ideology that guided this research, particularly because
this research was empirically - rather than theoretically - driven (Robson & McCartan, 2016), since the guiding
aspiration of this study was to “come up with answers to problems” (ibid, p. 28). The PA (UNFCCC, 2015)
and IPCC (2018) carbon budget were identified as two real-life problems to be tackled (see 1.2.1), and by
acknowledging PFs as potentially relevant actors (see 3.6), this research sought to pragmatically examine their
role in tending to these aforementioned problems. As a pragmatist, I sought to both inductively (Creswell &
Plano Clark, 2017b) construct knowledge on PFs and LFFU through analyzing asset lists, and deductively
base knowledge on the reality of e.g. hampering LFFU and subsequently influencing ID discourse; this
embodies the quintessential pragmatic element of “rejecting traditional dualisms. (e.g. facts vs. values)”
(Robson & McCartan, 2016, p. 29).
Pragmatism is also compatible with the mixed-methods design (see 1.7.1) employed in this study, as a blended
qualitative-quantitative study design requires that contrasting schools of thought be harmoniously
amalgamated. For instance, the qualitative phases embodied some elements of social constructionism; climate
change can be closely tied to the social constructionist ontology and associated epistemologies (Hannigan,
2014). Through specialized language, researchers, scientists, and politicians construct a multidimensional
reality that is out of reach to those disconnected from the specific vernacular - and even sparks tension within
its various dimensions between relevant actants (e.g. scientists and politicians) (ibid). Furthermore, the reality
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of the impacts of climate change and thus the repercussions on the ID agenda (see 1.2.2) vastly vary by
socioeconomic and demographic background. Conversely, postpositivist traits influenced the quantitative
phase, which translated (qualitative) understandings of climate change, the FF economy and inclusive
development to absolute terms - i.e. the amount of FFs to be left underground and the monetary value of PF
investments in FFs. Calling on numeric indicators like these installs an objective lens to frame the reality of
the research topic, embodying more of a deductive element. This inductive/deductive,
qualitative/quantitative hybridization justifies the dominantly pragmatic stance undertaken while executing
the research.
Although climate change is indisputably a problem of the global commons (Ostrom, 1999), its impacts are
most severely experienced locally by the poorest and most marginalized communities of the global population
(Stern, 2011) (see 1.2.2). The greater objective of this study extends beyond merely an investment and
engagement strategy for PFs; it strives to reduce anthropogenic stress on climate change (Rockström, 2009)
which would inadvertently protect the human rights of (predominantly) the fraction of the population most
vulnerable and susceptible to calamitous climate fluctuation. Beneficence in terms of “promoting human
rights and increasing social justice” (Mertens, 2007, p. 15) is positioned at the core of this research design,
which is why I argue that this research, albeit unorthodox given the global scale (see 1.7.5) and focus on
financiers, is unequivocally relevant to ID discourse and the international development studies curriculum.

1.7.3

Literature review
A systematic literature review (exhaustive of academic literature) on PFs was executed spanning the period
1995 through present. This review served two purposes; it 1) shed light on how PFs operate and how they
invest, and 2) explored the existing relationship between PFs and the FF industry, climate change, and global
warming (see 2.1). Databases used included: GoogleScholar, SpringerLink, Wiley, JSTOR, ProQuest, SAGE
Journals, and EBSCO; and search terms utilized were:
Pension funds

Pension funds fossil
fuels

Pension funds
climate change

Pension funds coal

Pension funds oil

Pension funds legal

Pension funds
obligations

Pension funds
fiduciary duty

Fiduciary duty

Pension funds regulation

Pension funds gas

Pension funds
natural gas

Pension funds
development

Pension funds
carbon

Pension funds carbon
budget

Pension funds global
warming

Pension funds IPCC

Pension funds Paris

Pension funds Paris
Agreement

Pension funds inclusive
development

Academic literature on the linkage between PFs and both climate change and the FF sector is limited (thus
are knowledge gaps, see 1.3), so once peer-reviewed literature was exhausted grey literature was accessed predominantly reports by NGOs (e.g. Both ENDS 2018; 2019; Fossil Free 2018). Once findings from grey
literature became repetitive, the search was terminated. Academic literature on the operational dynamics that
govern PF behavior is more present, so no grey literature was necessary to shed light on this dimension of the
review.
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Furthermore, the review also scrutinized the role of investors in LFFU - spanning the time frame 2015
through present (period in which the PA has been active). This review also focused on grey literature in
addition to academic literature and policy documents. The same databases were utilized, and the search terms
used were:
Stranded assets

Fossil fuels

Carbon budget

Fossil free

Energy transition

Leaving fossil fuels
underground

Fossil fuel
Investments

Fossil Fuel Economy

Renewable
energyInvestments

Fossil Fuel Economics

Climate change
investments

Global warming
investments

Investing climate
change

Investing global
warming

This literature review (see 2.1-2.5) identified the relevant knowledge gaps (see 1.3) that drove this research
and helped sculpt the relevant sub questions (see 1.4) to address them.

1.7.4

Theoretical Framework
One can study the role that PFs play in LFFU from a variety of theoretical angles, including social movement
theory (e.g. Politsch, 2019), green finance (e.g. Daaman, 2017) and stranded asset theory (e.g. Tennant-Green,
2017). I have taken on the lens of corporate sustainability (CS) for four main reasons. First, PFs are legally
treated as corporations as they are predominantly service providers, and in the cases of OECD PFs, they
must abide by the same (pseudo-)voluntary regulations that OECD corporations must respect (OECD, no
date; 2018b). Second, CS is closely linked to ID (see 2.2.1 and 2.5.3). Third, a CS lens resonates with the
qualitative analysis methodology (CSR review - see 1.7.1). CSRs are the only means by which PFs consistently
report their acclaimed actions undertaken to address environmental concerns, and are thus imperative to
communicating their environmental efforts to stakeholders. Finally, the literature on CS is recent, ensuring
that the adopted framework is not outdated and is relevant. The entire theoretical and conceptual narratives is
dissected in section 2.5.4.

1.7.5

Case Study Selection & Operationalization
A sample of 15 PFs spanning eight ICs was selected based on criteria (see 3.2) to answer the devised research
questions (see 1.4). The sample is presented in Table 1.
Table 1. List of PFs used in this case study
Pension Fund

Country

Stichting Pensioenfonds ABP

NLD

Stichting Pensioenfonds Zorg en Welzijn (PFZW)

NLD

California Public Employees’ Retirement System (CalPERS)

USA

California State Teachers’ Retirement System (CalSTRS)

USA
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Teachers’ Retirement System of New York City (TRSNYC)

USA

AustralianSuper

AUS

Government Pension Fund (GPF)

NOR

Fonds de réserve pour les retraites (FRR)

FRA

Canada Pension Plan (CPP)

CAN

Caisse de dépôt et placement du Québec (CDPQ)

CAN

Arbejdsmarkedets Tillægspension (ATP)

DNK

New York City Common Retirement Fund (NYCCR)

USA

Första AP-fonden (AP1)

SWE

Andra AP-fonden (AP2)

SWE

Fjärde AP-fonden (AP4)

SWE

A meta-study was designed with the globally-spanning (see 1.2.3) sample of PFs (see 3.2 for selection criteria)
to drive the analytical stages (QUAL 2 and 3 and quant 2) of this research (see 1.7.1). It was imperative that
the chosen PFs publicly disclose both CSRs for QUAL 2 and investment portfolios for quant 1 (see 1.7.1), the
latter of which was much less frequently the case (see 3.2). As such, the sample was at first selected mainly
based on quantitative data availability and was subsequently cross-checked to ensure high-quality and
sufficient CSR data was available for phases QUAL 2 and QUAL 3.
This research is sculpted around the conceptualization and operationalization of five key concepts:
1. Environmental Concerns (see 2 and 4)
2. PF Operational Dynamics (see 2)
3. Fossil Fuel Equity (see 3)
4. LFFU Commitment (see 5)
5. Relevance to Inclusive Development (see 2 and 5)
For a full operationalization table with critical variables and indicators, see Appendix B.

1.7.6

Study Quality
The overall study quality of this mixed-methods research was assessed using the proposed criteria by Clark &
Ivankova (2015) and is discussed in terms of validity and transferability (see 1.7.6.1) and reliability and
credibility (see 1.7.6.2).

1.7.6.1 Internal, External Validity & Inference Transferability
First I consider the internal validity of this study - or the ability to “draw correct inferences from the data”
(ibid, p. 4). This study design bears high levels of internal validity for multiple reasons; first, the variables used
to measure both quantitative and qualitative indicators (see operationalization table in Appendix B) were
explicit and at times even literal. For example, the financial linkage between PFs and the FF industry sought
to compute the equity assets that PFs hold in FF firms directly using equity asset lists; furthermore, the
self-reported actions by PFs through CSRs to address environmental concerns were often discussed in report
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sections titled “environment” (e.g. ABP, 2018b) or “climate change” (e.g. GPF, 2018b), also providing literal
avenues to the desired indicators. Some operationalization was necessary to link environmental considerations
to LFFU commitments (see Appendix B), though the connection between environment and FFs is quite
straightforward as the PA and IPCC carbon budget (see 1.2.1) would suggest. Internally, this study
successfully sheds light on the financial relationship between PFs and FF markets (see 3), the self-reported
environmentally sustainable actions taken by PFs (see 4), and how those actions shape commitments to
LFFU.
External validity should be discussed separately for the quantitative and qualitative phases - as the latter merits
a discussion on inference transferability. As far as the quantitative analysis goes (see 3), the inferential analysis
yielded statistically significant results set at 95% confidence intervals denoting various relationships between
e.g. the size of PF portoflios (AUMs) and FF equity (see 3.4 and Appendix C). The sample accounted for
roughly 10% of global PF AUM, which is quite substantial - particularly for a social science study - which
significantly increases the external validity of this study. I posit that the statistical relationships from chapter 3
can be extrapolated to the general population of PFs from ICs.
The inference transferability of the qualitative chapters (which runs parallel with external validity for the
quantitative counterparts) is also quite high. I opt for Clark & Ivankova’s (2015) definition, that it is “[t]he
degree to which conclusions from a mixed methods study can be applied to similar settings, contexts, and
people” (p. 2). Since the study is limited to PFs from ICs, it cannot be concluded that all PFs worldwide
adopt similar environmentally sustainable actions (see 4) and bear similar commitments to LFFU (see 5). I do
however posit that the results are relatively transferable, particularly to the population of IC PFs excluded
from this study, as the conclusions drawn in chapters 4 and 5 saw similarities between most if not all PFs
within the sample. The sample size was relatively small (15 PFs), but the publicly available CSRs were
expansive and data-rich. Thus, there is also a high level of confidence in the transferability of the inferences
drawn in this study in addition to the external validity.
1.7.6.2 Reliability & Credibility
Reliability is concerned with whether the results - primarily from a quantitative point of view - are consistent
and reproducible (Clark & Ivankova, 2015). There is doubt that this is true for the quantitative analysis; the
financial linkage between PFs and FF firms was computed directly from PF investment portfolios and asset
lists, in which I identified the common shares and convertible bonds that each PF owned in the top 200
worst FF firms (Fossil Free, 2019). Furthermore, I used the same piece of in-house software to reformat and
clean acquired investment portfolios (see Appendix D). Any other researcher performing this analysis with
the same data (see 3.2.1) and methodology (see 3.2.2) would yield identical results.
Credibility of the qualitative phases are less explicit than their quantitative counterparts (i.e. reliability). Clark
& Ivankova (ibid) define this as “[t]he extent to which the qualitative findings are perceived as accurately
conveying the study participants’ experiences” (p. 2). Since my qualitative phases were focused on compiling
and analyzing PF CSRs, the credibility of the study is more concerned with ensuring that they findings convey
the desired messages of PFs communicated through their CSRs. This is of course subject to interpretation
and researcher bias, but due to the largely explicit and positivist nature of these documents (i.e. the
environmental actions mentioned in analyzed CSRs included e.g. portfolio carbon emissions and shareholder
20

meetings voted in - see 4.3-4.5), I am quite confident that the findings from the qualitative phase - and thus
the overall research - bear high elements of credibility as well as reliability.

1.7.7

Methodological Limitations
Eight ICs (USA, Netherlands, Denmark, Sweden, Norway, Australia, Canada, France) are represented in this
study’s sample of PFs, which is, of course, not representative of all ICs - let alone all global nations. Though I
am satisfied with the size and variability of the sample acquired (see 3.2), the results (see 5.1 and 5.2) would
benefit from other studies re-executing the same methodology with an expanded samples of IC (and
potentially DC) PFs so as to corroborate and triangulate results.
Another major limitation of this study lies in ascertaining the financial linkage between PFs in the sample and
the FF industry. Namely, my methodology uses liquid FF assets (shares and corporate bonds) managed by
PFs as a proxy measure to assess the investments that PFs allocate to fossil firms (see 3); this neglects to
incorporate the illiquid FF assets (e.g. infrastructure and real estate) that PFs may invest in that could both
intensify their financial linkage to the FF industry, and introduce a new dimension to the analysis. I
recommend that future research attempts to shed light on illiquid investments that PFs make in promoting
FF projects to complement these results.
The CSR review (see 4) introduced a series of themes and findings that expanded beyond the scope of this
research. First, PFs self-reportedly actively partake and engage in an excessive amount of coalitions, strategic
partnerships and organizations - most of which serve seemingly ambiguous and ill-defined purposes (see
4.5.5). Delving into the intricacies behind each of these organizations was well beyond the scope of the CSR
analysis, though further research would benefit from understanding the purposes of each so as to improve the
recommendation for strategic and niche coalition formation (see 5.1.1).
The same CSR review revealed that PFs in the sample often conduct risk analyses as one determinant of
whether to engage with a firm in their portfolio (see 4.4). However, the specifics of this risk analysis were
beyond the scope and thus were not explored in this study; future research should pursue this dimension of
study so as to corroborate or modify my recommended change to the risk analysis methodology so as to
account for LFFU (see 4.2.3). Another limitation pertained to the quality and consistency of the report
writing. It was apparent that the self-published CSRs by the PFs in the sample were inconsistent with one
another in terms of both content and structure, though many PFs and other actors (e.g. NGOs, see 2.3) seek
to normatively compare PFs to one another, which is problematic. It was beyond the scope of this study to
develop a standardized reporting framework for PFs to adopt in writing and publishing their CSRs particularly one that would bear a maximal impact on PFs taking action to promote LFFU. I suggest future
research endeavor to develop an optimized CSR framework for PFs to utilize.
The applied pragmatic ontological and epistemological framework (see 1.7.2) also bore with it limitations to
this study. Due to the multi- and mixed-method design employed in this research (see 1.7.1), different
ontological stances were emphasized in each phase depending on the required methodologies to answer each
sub question (see 1.4). There are of course disconnects between and across different ontological standpoints,
so the research was limited in that I could not fully engage with one sole stance in oscillating between stages
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and methods. Though not as pragmatic, further research could benefit from delving into this research topic
with one clear and elaborate ontological position to improve robustness and minimize internal discontinuity.
Two final overall limitations should be mentioned, particularly regarding the selected methodology (see 1.7.1).
First, the study is to a large extent limited in the temporal dimension, as the two dominant data collection and
analysis methods assess investment portfolios and CSRs from 2018 (or, if available, 2019). This suggests that
the study is unable to explore neither past equity investments held by PFs in the FF industry nor self-reported
actions taken in the past to engage with the environmental dimension of CS; the conclusions drawn are
restricted to the analysis of present data spanning one year. Furthermore, this study operates under the
assumption that PFs are largely autonomous institutions, and thus does not explore the relationship between
PFs and governmental and legislative regulating bodies. The literature review (see 2.1) begins exploring the
legal mechanisms (fiduciary duty) that govern PF investment practices, but I do not delve into these
intricacies further and thus cannot draw conclusions that call on PF legal regulations, also posing an
opportunity for further research

1.8

Ethical Issues
First and foremost, this research is exclusively dependent on publicly available data and thus does not rely on
“informants, participants, or interviewees” (AISSR, 2019, p. 2), so the ethical implications on study subjects
themselves is not applicable in this case - i.e. there is no potential to “harm people” (ibid, p. 3) or “protect
[the] research subjects/informants (etc.) against the potential negative consequences of their participation”
(ibid, p. 3), or to ask for consent as the data collected is already public. My main ethical consideration revolves
around incorporating “respect for the interests and concerns of those whose lives [my] work may affect”
(ibid, p. 3) in my questions. I acknowledge that the LFFU storyline is potentially perceived as a zero-sum gain,
translating into potential employment and wealth losses for actors directly embedded in the FF industry,
which could be prompted by the results of this research. I aspire to use these results to catalyze a smooth
transition to a FF-free economy by taking into account the needs and wants of all relevant stakeholders.
Upon completing the research, I intend on opening my data and findings to the general public immediately,
addressing point 3b of the AISSR (ibid) guidelines. This is to generate momentum for future research tapping
into the LFFU narrative, particularly focalized on seldom-discussed financial actors like PFs. I hope that this
immediate data and result disclosure prompts both academics and policymakers to devise new solutions to
promote LFFU so as to ensure that countries (predominantly in the Global South) develop inclusively (see
1.2.2) all the while respecting the Earth’s natural systems (Rockstrom et al, 2009).

22

Chapter 2: Literature Review & Theoretical Framework
2.1

Purpose
This chapter reviews relevant literature (see 1.7.3) to identify gaps in knowledge (see 1.3), constructs a
theoretical framework for the study (see 2.5) and addresses two of the proposed sub questions (se 1.4):
1. What role do investors play in LFFU?
2. What does an examination of the available literature on PFs reveal about how they operate and how
they invest?
This chapter reviews the role of the investor in LFFU (see 2.2) by discussing divestment (see 2.2.1) and
alternatives to divestment (see 2.2.2) as plausible actions for PFs to take to LFFU, highlights arguments for
(see 2.2.3) and against (see 2.2.4) divestment, and discusses the role of investors in producing stranded assets
(see 2.2.5). It then proceeds to examine literature on PFs (see 2.3), scrutinizing their fiduciary duty (see 2.3.1),
the variability and risk of said fiduciary duty (see 2.3.2) and past instances of PF activism (see 2.3.3), after
which it draws conclusions and identifies the knowledge gaps (see 2.4). Finally, this chapter scrutinizes
literature on corporate sustainability (CS) (see 2.5.1), linking CS to PFs & their fiduciary duty (see 2.5.2),
stranded assets & ID (2.5.3), and concludes by proposing a conceptual framework (see 2.5.4).

2.2

Role of Investors in LFFU
Investors like PFs can take various actions in shaping efforts to LFFU due to their financial linkages to the
FF sector through liquid and illiquid investments. The most frequently discussed action is divestment from
FF equity (see 2.2.1), though a series of alternatives are proposed, mainly consisting of direct engagement
with FF firms (see 2.2.2). This section discusses the intricacies of divestment and its alternatives and proposes
arguments for and against both (see 2.2.3 and 2.2.4). Decisions by investors to either divest from or remain
invested in and engage with FF firms will produce stranded assets (see 2.2.5), or assets that are
decommissioned prematurely. Leaving assets stranded will produce a multitude of risks (see 2.2.5 & 2.5.3)
that influence prospects of ID, rendering investors like PFs even more responsible for LFFU and
complementing NDCs to meet the PA (see 1.5.1).

2.2.1

Divestment
Divestment is the most frequently discussed action to link investors to LFFU. Divestment directly opposes
investment; it is the act of selling ownership or terminating the financing of a particular company or project
(Fossil Free, 2019b). Divestment has been frequently employed as a tactic to sway business norms in a variety
of sectors outside of FFs (see 2.2.1), and has recently been a focal point at attempts to persuade investors to
LFFU (e.g. Both ENDS, 2018; 2019). Since 2011, the FF divestment movement (FFDM) has seen 1056
institutions - ranging from gargantuan public PFs and insurance companies to smaller private investors commit to divest from any and all FF investments (Fossil Free, 2019a). This approximately translates to $8.77
trillion in pledged divestments (ibid). Further, 148 of the 1056 institutions (roughly 14%) are public PFs,
implying that PFs play a substantial role in LFFU (see 1.2.4). This is corroborated by the plethora of NGOs
that pressure public PFs to divest from dirty investments in coal, oil, gas, and tar sands; Both ENDS (2018)
has been pressuring the semi-public Dutch PF ABP - which ranks first in the Netherlands and fifth globally
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for total AUM (Willis Tower Watson, 2017; Guy, 2018) - to divest from all FF extractive companies since
2015.
It is not surprising that PFs are relevant players in the FFDM and motions to LFFU. In 2018, public Dutch
PFs held assets equivalent to 185% of Dutch GDP (Duijm & Steins Bisschop, 2018). Due to their gargantuan
AUM worldwide (roughly 51% of global GDP in 2019, see 1.2.4), PFs have the potential to stabilize
economies in times of shock and crisis (ibid). Severe market fluctuations are forecasted regardless of whether
we address climate change in the short or long-term (Stern, 2011) - though the latter amplifies the severity of
these fluctuations) (Wiebe et al, 2018; Tschakert et al, 2013 - see 1.2.2); national and global economies will
perhaps benefit from stabilizing efforts by PFs to minimize these recessive fluctuations. PFs are thus not only
financially intertwined with the FF sector (see 3) and LFFU, but also hold stabilizing power as the process of
LFFU unfolds. This strengthens the case for NGOs (e.g. Both ENDS) targeting global PFs in divestment
campaigns like FFDM, and justifies the rationale in this thesis to select PFs as the dominant financial actor
(see 1.2.4).

2.2.2

Alternatives to Divestment
A series of other alternative actions to divestment exist for investors like PFs to take to support LFFU, most
notably direct engagement with FF firms (e.g. Both ENDs, 2018; ABP, 2018a). Forms of engagement include,
inter alia, closely monitor FF exposure and systematically audit firms in their portfolios, engage with top-level
personnel at target firms, and open a transparent dialogue with other investors (Ansar et al, 2013). As equity
holders, PFs are partial owners of the FF firms in which they invest in and thus have leveraging power over
said firms. Efforts to engage with target FF firms seek to use this leverage to sway their business practices
directly rather than indirectly (e.g. ATP, 2018a), unlike through the divestment agenda (see 2.2.3 and 2.2.4).
Coalitions of investors can unite stakeholders to maximize ownership and thus leverage over FF firms, which
can maximize efforts to sway their business norms (Ansar et al, 2013). Coalitions have been deemed useful in
social activist movements in the past, in which a conglomeration of small religious groups formed to open
dialogue with firms (Subramian, 2017), and resurface as pivotal points of discussion later in this research (see
4.5.5 and 5.2.1).
Campaigners are also urged to consider alternatives to divestment campaigns. Most notably, NGOs and other
stakeholders to shift their focus from equity to debt financing (Ansar et al, 2013). Rather than pressuring
investors like PFs to reassess their equity and target portfolio firms, they should pressure investment banks
and other debt providers to install less favorable environments when issuing loans to FF firms that will
eventually execute FF projects (ibid). Creating hurdles vis-a-vis debt financing could rattle market norms and
tremendously morph business practices, which could inadvertently support efforts to LFFU.

2.2.3

Arguments For Divestment
Four notable arguments support divestment from the perspective of NGOs and other external stakeholders.
First, significant and abrupt divestment can supposedly devalue a company’s share prices and thereby hinder
their ability to operate under BAU, directly prompting LFFU (Fossil Free, 2019). This claim is heavily
contested, though (see 2.2.4). Second, divestment is altruistically desirable (Stewart, 2014). In 2010, a group of
Swarthmore College students protested their board of directors, urging them to follow the steps of other
prestigious universities like Stanford and Princeton and redirect their endowments away from FFs in order to
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echo the message of social justice that Swarthmore prides itself in (ibid). Third, stigmatization as an indirect
result of divestment can catalyze firms to proactively (or reactively) alter business practices in hopes of
maintaining consumer bases and avoiding negative publicity (Ansar et al, 2013). Goronova & Verstegen-Ryan
(2014) unpack this notion and argue that “industry spill-over” (p. 1252) is likely to occur, where divestments
in one firm may propel other firms within the same industry to take action in a bid to avoid irreparable brand
damaging. Fourth, Ansar et al (2013) posit that divestment hopes to pressure governments into passing
legislature banning FF extraction or employing carbon taxes to control and limit FF commercialization,
thereby supporting LFFU. Divestments in the late eighties by US investors from apartheid-supporting firms
pressured the South African government to end the apartheid regime (Soule, 1997); campaigners are
optimistic that a similar tale will unfold in the fight to LFFU.
Three arguments support divestment from the perspective of the investor (in this case, PFs). First, national
bans and moratoriums on FF extraction and commercialization (see 1.5.1) will inadvertently limit FF
investments by PFs, so divestment is well-aligned with this legislation (Mercure, et al, 2018; IEA, 2014).
Second, studies show that portfolios that divest from FF-intensive firms and reinvest the freed capital in
renewable energy firms are better-performing and can maximize ROI (Henriques and Sadorsky, 2018);
divestment is thus financially beneficial for the investor - or PF. Third, FF reserves, projects and firms will
eventually both gain excessive risk and devalue, (Bos and Gupta 2018; Caldecott & Robins, 2014; Ansar et al.,
2013; Madian, 1997), so PFs can avoid high risks in future portfolios by divesting today.

2.2.4

Arguments Against Divestment
One strong argument against divestment takes a monetary form. A multitude of analysts adamantly believe
that divestments will have absolutely no effect on share prices (Castilla & Lundberg, 2013; Lee & Ritchie,
2015) and are unable to rattle the BAU paradigm (Ansar et al, 2013; Bergman, 2018). Regardless of the
magnitude, divestments from FF firms are unlikely to have any pivotal impacts on the demand for FFs, which
in turn leaves the supply of FFs unaltered (Castilla & Lundberg, 2013) and fails to LFFU in any degree. Ansar
et al (2013) states that “[e]ven if the maximum possible capital was divested from FF companies, their share
prices are unlikely to suffer precipitous declines” (p. 12), essentially rendering any monetary argument on
behalf of FF divestment negligible. Similar sentiments were expressed by the Swarthmore College board of
trustees (Stewart, 2014) when approached by the group of student activists; board members claimed that they
were “as much believers in the threat to us and our children from climate change as the students are" (p. 1),
but acknowledged that sudden FF divestment is unlikely to affect the business practices of any energy
companies (ibid).
Four additional arguments exist against divestment. First, the existing policies limiting FF extraction are not
all-encompassing (see 1.5.1) and there is no notable momentum suggesting that more urgent policies are
under way (Nordhaus, 2018), so divesting from FF for the purpose legal compliance is premature Griffin et
al, 2015). Second and also on this notion of prematurity, some forecasts predict that the value of FFs will not
begin to deteriorate for another decade (Bauer et al, 2015), so divestment may actually lead to relative losses
today, which is costly for pensioners (Gharamani, 2014). Note that divestment by PFs has led to losses for
pensioners in the past, one instance circa divestments from tobacco firms (ibid). Third, and in spite of the
benefits from divesting from FF and investing in renewables (see 2.2.3), the availability of truly comparable
renewable substitutes for FF investments is lacking (ibid; IEA, 2011). Finally, and perhaps most relevantly, is
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the risk of neutral investors acquiring FF equity through divestment (Ritchie & Dowlatabadi, 2014; Ansar et
al, 2013). By divesting, PFs will alleviate themselves of the burden of owning FF equity, but may inadvertently
transfer this equity to other investors who are indifferent to aligning with the PA through LFFU, posing a
tremendous threat to remaining within the carbon budget (see 1.2.1) and avoiding the calamitous impacts of
global warming (see 1.2.2). These arguments suggest that from both an economic and a practical point of
view, divestment is not supportive of LFFU and other more efficacious strategies should be pursued by
investors (see 2.2.2).

2.2.5

Stranded Assets
Stranded assets critical in phasing out FFs and LFFU (Bos & Gupta, 2018; 2019; Peake & Ekins, 2017), and
investors play a critical role in discerning their future. Stranded assets arise when FF infrastructure and assets
experience “premature write-offs, downward revaluations or are converted to liabilities” (Ansar et al, 2013, p.
2). Fossil-based power plants typically are built with a 35 year time-horizon in mind (Davis & Socolow, 2014),
oil and gas plants are built to operate roughly 55 years (Clark & Herzog, 2014) and coal plants up to 75 years
(ibid); these long lifetimes imply that efforts to LFFU will advertently produce stranded assets now or in the
future (Bos & Gupta, 2018; 2019). Given the copious recent discoveries of FF reserves in DCs (Menas, 2017),
stranded assets may become especially pertinent to the future development of countries of the Global South.
For instance, the Ugandan and Tanzanian governments are currently finalizing the financing for a
transnational oil pipeline (EACOP), which would transport oil from Uganda’s Lake Albert region to the
Tanzanian coast (The East African, 2018). A project of this nature is typically designed with a lifetime of
40-80 years (Clark & Herzog, 2014); in the event that funding is redirected from FFs before it reaches its
expiration date, this newly installed pipeline will become “stranded” - which will bear severe repercussions
(see below) on social, environmental, economic, and legislative dimensions, particularly for DCs (Bos &
Gupta, 2018; 2019).
As alluded to, stranded assets pose risks (Bos & Gupta, 2018) that threaten ID agendas in addition to the
calamities posed by global warming (see 1.2.2). Risks posed by stranded assets span legal (international
legislation and policies banning FF commercialization interfering with national reliances on FF infrastructure
and stranded assets), ecological (negative contributions to the carbon budget, local pollution,
unsustainably-high water consumption), social (loss of employment and access to resources, and health risks),
and economic (insurmountable debt and forgone opportunities to invest in other sectors) dimensions. These
risks can be minimized if FF assets are left stranded today (ibid), but if investments in FF extraction and
commercialization continues - particularly in the DC-oriented trajectory (Menas, 2017) - these risks will not
only be intensified, but will also be reallocated from the Global North to the Global South (Gupta, Rempel &
Verrest, under review). Stranded assets and their associated risks thus pose a severe threat to ID agendas, in
addition to the aforementioned risks posed by global warming (see 1.2.2). The relationship between stranded
assets, PFs and ID is pivotal to the theoretical framework (see 2.5) for this study, and is unpacked in more
detail in sections 2.5.2 and 2.5.3.

2.3

Pension Funds
PFs are pools of money resembling savings accounts - paid for by employers, employees, or a combination
thereof - that pay retirement installations to retirees (Amadeo, 2018; Sarang, 2015). Due to their colossal base
sizes (principals), PFs accrue compound interest at an exponentially greater rate than individual retirement
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schematics, like the US’ 401(k); these rapidly accruing pots of interest potentially hold significant leverage in
swaying the business practices of companies that they hold equity in (see 2.2.1 and 2.2.2). Unlike personal
investors, however, institutional investors like PFs are obliged to invest in the best interest of all the
beneficiaries for which they provide a service to - they have fiduciary duties to respect (Feit, 2016).

2.3.1

Fiduciary Duty
Six constituent duties encompass the range of obligations that fiduciary investors must respect when
determining equity investments: “(1) duty to diversify; (2) duty of loyalty; (3) duty of impartiality; (4) duty of
inquiry; (5) duty to monitor; and (6) duty to act in accordance with the plan documents” (ibid, p. 2). Duties
(4) and (5) are directly and notably aligned with proposed actions to oppose divestment (see 2.2.2).
Furthermore, an overarching theme spanning these six dimensions is that fiduciary investors must behave
prudently and asymptotically limit the risk exposure in their portfolios; the priority of the PF investor is to
earn an ROI greater than inflation, not risk losing their principal by investing precariously (Amadeo, 2018). In
order for PFs to effectively leverage FF firms to alter business practices and LFFU, the fiduciary framework
must be held at the core as it is legally-binding.
Fiduciary duty is somewhat subjective and varies intra- and internationally (Feit. 2016; Candoni, et al, 2017),
and the relationship between fiduciary obligations and the risks posed by global warming (see 1.2.2) and
stranded assets (see 2.2.5) are under exploration. Feit (2016) argues that PFs must take into account the risks
posed by climate change on its current and future beneficiaries as part of their fiduciary duty. Future financial
instability triggered by climate calamity is certain - only the time frame is open to debate (Ansar, 2013;
Nordhaus, 2018; Stern, 2011) - so fiduciaries must engage with the risks of their FF investments seriously and
rigorously to comply with their duties to invest on behalf of their investees. This argument is not
legally-binding (Feit, 2016) but serves an initial bridge linking the legally-binding framework that governs PF
behavior with responsibilities in addressing environmental concerns.

2.3.2

Variability and Risk
Though fiduciary duty is applicable on essentially all accounts to PF portfolio managers, the explicit
legislation dictating their liability as investors is country- (Candoni et al, 2017) or within the US,
state-dependent (Gharamani, 2014). In other words, it is fallacious to generalize what is within the scope of
fiduciary duty, as these intricacies are extremely variant, though the overarching theme of investing in the best
interest of their pensioners is unanimously adopted. Risk exposure and control is a recurring motif in PF
investments (Feit, 2016) and legislature (Gharamani, 2014), yet the concept of risk is socially constructed and
subject to both interpretation and change. Condoni et al (2017) track volatility in multiple PF portfolios
following the 2008 financial crisis (after which many countries adopted more stringent risk-control legislation
to protect pensioners and beneficiaries) and discover that risk exposure was in reality much greater than
anticipated due to many national legislatures lacklusterly attempting to conceptualize risk2. Condoni et al (ibid)
propose a more sophisticated, quantitative, and time-sensitive schematic to assess risk exposure for legislators
to adopt, which suggests that the future of PF investor obligations is not only context-specific, but is also
dynamic and potentially subject to change. These findings indicate that although the duty to invest in the best
2

Risk was superficially assessed based on whether a firm was from an OECD (less risky) vs. non-OECD member state (more
risky), and whether the investment took the form of corporate bonds (less risky) or common stock (more risky)
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interest of their pensioners is legally-obligated, PF fiduciary duty is subjective, variant, malleable, and prone to
change.

2.3.3

Pension Funds Activism
PFs have engaged as activist shareholders in the past. Del Guercio & Hawkins (1999) make a first attempt to
track the motives behind PF activism and claim to “find no evidence to support motivations other than fund
value maximization” (p. 293). Their conclusions are aligned with Amadeo’s (2018) more recent claim that a
PF’s primary objective is to earn ROI’s surpassing interest rates (see 2.3.2). Furthermore, Del Guercio &
Hawkins (1999) find that PF activist efforts had no long-term effects on stock values (ibid), corroborating
aforementioned arguments against divestment (see 2.2.4).
More recent studies have begun to explore the current role of the PFs as activists. Smythe et al (2013) use the
California Public Employees Retirement System (CALPERS) to study the value added by PF activism. They
determined that CALPERS activism most successfully added value in engaging with firms with “poor prior
performance, smaller firm size, and a larger board” (ibid, p. 641). Their analysis defines “value” in a purely
monetary fashion and neglects to consider the non-monetary dimensions of successful activism, such as
rattling the BAU paradigm and LFFU, for instance. Wang & Mao (2015) study the political scope of PF
activism. First, they claim that shareholders can engage by a variety of means, including lawsuits, private and
public communication, and entrepreneurship (ibid). Using this working definition of what constitutes
activism, Wang & Mao (ibid) conclude that there is a statistically significant relationship between the number
of politically involved members on public PF boards and the frequency to which target firms are actively
engaged with. This conclusion suggests that perhaps in addition to fiduciary duty and acting on behalf of
beneficiaries (Feit, 2016), the internal structure comprising public PFs may be subject to alterior and political
motivations.

2.4

Conclusion & Knowledge Gaps
This review uncovers the dominant role that investors play in LFFU - namely via divestment (see 2.2.1) or
direct engagement (see 2.2.2). Though there are arguments for divestment (see 2.2.3), it does not seem likely
to directly support efforts to LFFU. This is because divestment will, in addition to bearing little financial
impact on target firms, likely transfer FF equity to neutral investors (see 2.2.4) who may be disinterested in
altering the business practices of FF firms. As a result, investors should practice direct engagement with target
firms or other actions to best align their efforts to LFFU.
This review also revealed the major gaps in academic literature that are addressed in this study (see 1.3). Apart
from one book (Lee & Ritchie, 2015), there is no other academic or peer-reviewed literature on the
relationships between PFs and the FF market, or even between PFs and environmental issues. This shows
that PFs have largely been neglected as relevant actors to meeting the PA and IPCC carbon budget (see 1.2.1)
from an academic standpoint. Furthermore, it became evident that despite increased traction by NGOs (e.g.
Fossil Free Funds 2019; Both ENDS 2018) to hold PFs accountable for their suspected FF equity, there is a
gap regarding the quantitative and financial linkage (e.g. FF equity) between PFs and the FF sector. These two
gaps amalgamate to produce one final gap in knowledge revealed in this review - namely, that there is
uncertainty regarding the level of commitments that PFs are making to LFFU, and thus help comply with the
PA and IPCC carbon budget, risks posed by stranded assets, and ID altogether.
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2.5

Corporate Sustainability as a Lens to Analyzing Pension Funds
As explained in the methodological study design (see 1.7.1), CSRs are the only consistent means of
communication through which global PFs uniformly discuss their environmental and social considerations,
hence justifying this research’s methodological approach to review PF CSRs (see 4). As the name would
suggest, CSRs are written on the basis of corporate sustainability (CS) - so I saw it fit to scrutinize CS
literature (see 2.5.1) and subsequently link CS to stranded asset theory (see 2.2.5) and inclusive development
(ID) (see 1.2.2). In the following subsections, I dissect the concept of CS (see 2.5.1) which provides the
foundation of the theoretical framework, and subsequently I identify the critical linkages between CS and PFs
(see 2.5.2), stranded assets and ID (see 2.5.3) and present a conceptual scheme (see 2.5.4).

2.5.1

Corporate Sustainability
CS is the (often) voluntary consideration of both social and environmental factors by corporations or
investors in their business practices (Kourula, 2017) - this immediately bears linkages to ID, which considers
social, relational and ecological inclusiveness (Gupta & Vegelin, 2016). The decisions made by corporations to
address environmental (and social) concerns will influence the inclusion of marginalized people and
communities (Gupta, Pouw & Ros-Tonen, 2015). As a development scholar, this fortified linkage between CS
and ID strengthens the case for calling on CS in this theoretical framework.
For the purposes of this research, I limit the relevant scope of corporate sustainability to the environmental
dimension; this is not to diminish the importance of the social dimension nor to disregard the clear linkages
between social and environmental sustainability (e.g. the Brazilian coal mining company Vale had a dam
collapse in Brazil in 2019 that produced hundreds of deaths and displacements in addition to environmental
damage (MS, 2019)). I focus on the environmental dimension, as the focal objective of the research is to
evaluate PF commitments to LFFU, which eventually reveal their commitments to aligning with the PA,
remaining within the carbon budget, and minimizing risks posed by stranded assets.
Many corporations find it difficult to agree upon one single definition of CS or one standardized means by
which to report their CS (Landrum & Ohsowski, 2018), though between 90-95% of the largest firms in the
world do in fact choose to report (via CSRs) on their sustainability (Ernst & Young, 2014). This shows that
among the world’s largest enterprises and investors, CS and addressing environmental concerns bears some
significance to their stakeholders (Kourula, 2017). Furthermore, the vast majority of these multinational firms
opt to use the Global Reporting Initiative (GRI) framework to produce their CSRs (although other
frameworks are available and readily used, like SASB and IR) - in 2016, 85% of firms followed GRI guidelines
in their reporting (Calace, 2016). Though a standardized framework, the GRI “allows each company the
flexibility to report on issues of most salience for the company and its stakeholders” (Landrum & Ohsowski,
2018, p. 130) - this implies that corporations who adopt the GRI framework are free to report on issues that
they best see fit given their business practices.
This malleable standardization allows corporations to omit details or entire sections from their reporting,
suggesting that CSRs merit severe scrutiny to assess the degree to which corporations are truly addressing
environmental concerns and committing to LFFU and ID (Gupta, Pouw & Ros-Tonen, 2015; Gupta &
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Vegelin, 2016). Fonseca et al (2012) corroborate this call for scrutiny as they evaluate the lack of consistency,
accuracy, and substance in GRI-based CSRs by companies from within the mining industry. They
constructively critique the GRI framework and propose improvements (including inter alia evolving the
framework of the GRI from non-systemic to explicit, and expanding the retrospective limitations of the GRI
to include a prospective focus) to better communicate how corporations are addressing environmental (and
social) concerns - if at all (ibid).
Due to the competing definitions of CS between firms and the lackadaisical bounds of reporting frameworks,
many corporations find themselves at different stages of sustainability on a wide-spanning sustainability
spectrum (Landrum, 2017; Landrum & Ohsowski, 2018). Landrum (2017) proposes five stages vis-a-vis
sustainability that firms may find themselves in: 1) compliance (very weak); 2) business-centered (weak); 3)
systemic (intermediate); 4) regenerative (strong); and 5) coevolutionary (very strong). Stages 1-3 are
“business-oriented”, while stages 4 and 5 are “ecological-oriented” (Landrum & Ohsowksi, 2018, p. 132).
Once again the importance of the ecological dimension is underscored, as it corresponds to the two most
“advanced” stages of corporate sustainability; this resonates with the aforementioned ecological and
environmental focus of both this research and LFFU in general. Table 2 shows the full breadth of
sustainability stages of sustainability juxtaposed with the various dimensions of the sustainability spectrum.
I must notably distinguish and make a case for focalizing on corporate sustainability rather than its popular
counterpart, corporate (social) responsibility. These concepts have converged in recent literature to both
account for the social and environmental repercussions of business, making it at times difficult to distinguish
between the two and leading to interchangeable use (Montiel, 2008). A review of their origins reveals,
however, that sustainability was initially set to systematically debunk “business-driven failures in natural
systems” (Bansal & Song, 2016, p. 1), while responsibility took on a more normative stance set to evaluate the
morality of business practices. I consciously selected the former (sustainability) over the latter (responsibility)
for a variety of reasons. First, the inherent nature of LFFU and respecting the carbon budget (see 1.2.1) is
largely objective and resonates with this idea of “business-driven failures in natural systems” (ibid, p. 1). That
is, anthropogenic environmental stress - a direct derivative of business practices - that could eventually lead to
failures in natural systems is, de facto, an objective business-driven failure of over-emitting GHGs and CO2. I
argue that corporate sustainability is well-aligned with the LFFU narrative and the ontological and
epistemological stance taken in this study (see 1.7.2), making it a practical and rewarding selection for the
theoretical framework. Furthermore, it is not my intention to normatively scrutinize the actions taken by PFs
on the basis of morality as the responsibility narrative would enable; I opt to systematically evaluate their
self-reported actions taken to promote LFFU and offer opportunities for improvement, operating under the
premise that these actions bear an objective relevance to the natural systems dependent on and related to FFs.
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Table 2. Stages of Corporate Sustainability & the Sustainability Spectrum

Source: Landrum, 2017, p. 304

2.5.2

Linking CS, PFs and Fiduciary Duty
Engaging in CS - that is, addressing environmental (and social) concerns (see 2.5.1) subsequently reporting
on these concerns voluntary (Kourula, 2017); not all companies see value in this and a substantial amount
refrain from doing so (Stubbs et al, 2013). Furthermore, the flexible nature of popular reporting frameworks
like the GRI also embeds a voluntary dimension as corporations are able to tailor their reports to their own
choosing (Landrum & Ohsowski, 2018) and essentially “cherry-pick” (Fonseca et al, 2014). Acknowledging
this voluntariness is crucial as it presents corporations with an element of choice; they can make decisions
that will satisfy stakeholders to the best degree possible - decisions that may be dependent on their fiduciary
duty, in the case of PFs. Unlike CS, fiduciary investors are legally required to uphold their fiduciary duties and
invest on behalf of and in the best interest of their investees (see 2.3.1). Though the specific legislation that
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binds fiduciary investors varies on a country- or state-basis (see 2.3.2), fiduciary duty differs from CS in that
investors cannot voluntarily opt to abide or violate their geographically-mandated regulations.
However, fiduciary duties are generally neither deterministic nor all-encompassing, and perhaps offer
investors the opportunity to flexibly take action to comply with said duties - very much likely the
voluntariness of CS and flexibility of reporting frameworks like GRI. For instance, take one of the six duties
that Feit (2016, p.2) identifies: “duty to diversify”. Investors have the duty to diversify their portfolios to
control portfolio risk exposure (Amadeo, 2018). But this obligation is loosely defined; the degree to which
investors must diversify and how exactly portfolios should be diversified is subject to the interpretation of the
investor. Much like CS and GRI-based reporting, investors are given with the opportunity to “cherry-pick”
(Fonseca et al, 2014) and selectively define their own renditions of fiduciary duty - so long as they can make
the case that the duty is overall being upheld. Despite the more rigid and legally-binding nature of the
fiduciary duty, investors are still presented with an element of choice in how they materialize this duty,
directly aligned with the voluntariness arisen from CS addressing environmental (and social) concerns.
CS and fiduciary duty may either contradict or resonate with each other in influencing investment decisions
by PFs. An example of the former would be if PFs opt to invest exclusively in renewable energy firms and
projects to address environmental concerns. This fails to meet their fiduciary duty to diversify (Feit, 2016) and
thus produces an opposing tension between the influential forces of CS and fiduciary duty. Conversely, PFs
may act on their fiduciary duties of impartiality and monitoring (ibid) and base investment decisions on data
accrued after an unbiased and systematic review of firms and their social and environmental impacts. Here,
CS and fiduciary duty complement each other.

2.5.3

Linking CS, Stranded Assets & ID
Stranded assets are non-liquid assets (e.g. oil pipelines) that are prematurely (before the end of their expected
lifetime) written-off or decommissioned (see 2.2.5). This could be, for example, as a result of forthcoming
incumbent policies that restrict FF extraction, production and commercialisation - e.g. Denmark, the
Netherlands, and Costa Rica placing bans and moratoriums on FF exploration and financing (see 1.5.1).
Stranded assets are especially relevant to the FF industry due to the long life expectancies of FF infrastructure
(see 2.2.5), which specifically concerns and may bear perpetually catastrophic implications for DCs, as
recently there has been a growing frequency of fossil project in DCs due to a plethora discovered FF reserves
in e.g. Sub Saharan Africa (Menas, 2017). The occurrence of stranded assets are inevitable (Bos & Gupta,
2018; 2019) due to the urgency to remain within a safe operating space (Rockstrom et al, 2009; Nordhaus,
2018); however, whether we decommission FF infrastructure today (which is predominantly in ICs) or in a
decade (in which they will largely be in DCs) is a different conundrum. Assuming that the aforementioned
trends persist and DCs continue financing and executing fossil projects with lifetimes of up to 75 years, and
also assuming that (potentially more rigid (Peel & Osofsky, 2015)) policies arise regulating FFs (see 1.5.1),
DCs are not only prolonging the urgency to abide by the IPCC carbon budget (IPCC, 2018) but are in
essence allocating stranded assets and their associated risks to themselves in the years to come (see 2.2.5)
PFs link to the FF sector through both liquid and illiquid assets - the latter of which is beyond the scope of
this research (see 1.7.7). FF firm equity (liquid assets) held by PFs mean that PFs are partial owners of FF
companies, which thus embeds them into the FF industry as direct stakeholders. Since FF firms execute the
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projects that have and will inevitably generate stranded assets, PFs are directly linked to and responsible for
the future of stranded assets generation as partial owners of FF firms. By addressing environmental concerns
through a CS lens, PFs could inadvertently influence the FF firms in their portfolios in producing or avoiding
stranded assets (and associated risks). The risks borne by stranded assets and failing to meet the PA (see 1.2.1)
will bear direct repercussions on ID agendas (see 1.2.2 and 2.2.5), which can notably stem from PF efforts to
address environmental concerns through CS. PFs would be de facto committing to ID by committing to
LFFU through addressing environmental concerns vis-a-vis CS. Consequently, by failing to commit to LFFU
through environmental concerns via CS, PFs are not committing to minimizing the risks of stranded assets
(see 2.1.1.3 and above); misaligning themselves with the PA and IPCC carbon budget (see 1.2.1); and
hampering the prospects of ID (see 1.2.2), particularly for DCs.

2.5.4

Conceptual Walk-Through
Figure 4 visualizes the conceptual narrative that drives this research and is walked-through here, starting on
the left of the Figure. PFs hold an immense global presence (see 1.2.4); this study looks at a small yet
significant sample of PFs (see 3.2.1) to PFs as global actors. PFs within and beyond the sample manage assets
(AUM), a fraction of which is speculated to be FF equity (common shares and corporate bonds) (see 1.2.4
and 2.2.1). The exact amount of this fraction is computed and discussed in chapter 3 (see 3.6.1 and 3.6.2).
Through this FF equity, PFs both are reliant on the performance of the FF industry and have leverage over
FF firms as they are shareholders. This linkage is directly pertinent to LFFU and the future of stranded assets
(see 2.2.5).
PF AUM - including FF assets - must abide by the fiduciary responsibilities of the PF (see 2.3.1); that is, they
are legally bound to make investment decisions in the best interest of their pensioners. Furthermore, these
investment decisions may be voluntarily dependent on any given PF’s engagement with CS (see 2.5.1). That is,
PFs may choose to voluntarily address environmental concerns through their AUM. The voluntary nature of
engaging with CS must always be within the bounds of their fiduciary obligations (see 2.5.2); hence, both
fiduciary duty and CS can influence PF AUM, but the former must always take precedence over the latter.
Figure 4 also denotes how closely linked CS is with ID (see 2.5.3), apart from CS focusing on economic
longevity of the corporation and ID targeting relational inclusiveness. The ID box in Figure 4 is dotted,
however, as the intricacies of the three dimensions of ID are beyond the scope of this thesis. Also note that
the PA agreement is the major political context of this study and is aligned with ID (see 1.2.1 and 1.2.2).
CS and fiduciary duties can influence the decisions by PFs to address environmental concerns that may bear
an impact on efforts to LFFU, which are communicated through both CSRs (see 2.5.1) and annual reports3.
Existing academic and grey literature thus far indicates that divestment and direct engagement (see 2.2.1 and
2.2.2) are the two dominant actions employed by PFs to address environmental concerns, though the range of
these actions are studied in chapter 4 (see 4.6.1). In order to minimize the risks posed by stranded assets (see
2.2.5 and 2.5.3), it is imperative that these actions be aligned to support LFFU in the present. Failure to
commit to LFFU now through these actions will fail in minimizing these risks, which will de facto hamper
prospects for ID, particularly for countries in the Global South who are rich in FF resources and prone to
future stranded assets (see 2.2.5).
3

Annual reports were not looked at in this study (see 1.6) so its representative box in Figure 4 is also dotted.
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Figure 4. Conceptual framework
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Chapter 3: Pension Funds and Fossil Fuel Equity
3.1

Purpose
This chapter aims to determine the degree to which PFs are invested in coal, oil and gas companies through
equity and security investments in PF portfolios and asset lists. With this objective, this chapter answers the
following questions:
1. How much equity do sampled PFs hold in global coal, oil and gas firms?
2. How much FF firm ownership do these assets translate to, and of which firms?
3. What amount of CO2 emissions are PFs (in)directly responsible for by investing in FF firms?
This chapter first discusses data acquisition based on carefully sculpted selection criteria (see 3.2.1) and
methodology (see 3.2.2), then discusses data analysis and descriptive statistical results (see 3.3), shows the
inferential techniques used to extrapolate results (see 3.4), delves into a sample-specific analysis (see 3.5), and
subsequently draws conclusions (see 3.6).

3.2
3.2.1

Dataset Compilation
Sample Selection
This study was first and foremost restricted to PFs from ICs. PFs from ICs account for 97% of the total
AUM of the top 30 global PFs and a substantial fraction of the top 300 (Willis Tower Watson, 2017; Guy,
2018); this quantitative chapter sought to discern how much FF equity is held by PFs globally, so it targeted
PFs with the greatest portfolio sizes so as to maximize the representation of global PF AUM in the sample.
Furthermore, PFs from ICs usually disclose investment portfolios and/or asset lists, whereas PFs from the
Global South are more reluctant to do so (e.g. Previ, 2019). Due to their sizes and data disclosures, IC PFs
bound the scope of the sample. PFs selected for the sample also were also required to publish a CSR or some
rendition of a sustainability report to fuel the qualitative CSR review (see 1.7.1 and 4.1). This promoted
internal study cohesion and validity (see 1.7.6).
The PFs in Table 3 met the aforementioned criteria and were included in the sample:
Table 3. Sample Composition
Pension Fund

Country

Acquisition Method

Stichting Pensioenfonds ABP (2018a)

NLD

email request

Stichting Pensioenfonds Zorg en Welzijn (PFZW, 2018)

NLD

disclosed online

California Public Employees’ Retirement System (CalPERS, 2018)

USA

disclosed online

California State Teachers’ Retirement System (CalSTRS, 2018a-c)

USA

disclosed online

Teachers’ Retirement System of New York City (TRSNYC, 2018)

USA

disclosed online

AustralianSuper (2018a; 2018b; 208c)

AUS

email request

Government Pension Fund (GPF, 2018a)

NOR

disclosed online
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Fonds de réserve pour les retraites (FRR, 2018)

FRA

disclosed online

Canada Pension Plan (CPPIB, 2019a,b)

CAN

disclosed online

Caisse de dépôt et placement du Québec (CDPQ, 2018)

CAN

disclosed online

Arbejdsmarkedets Tillægspension (ATP, 2019a,b)

DNK

disclosed online

New York City Common Retirement Fund (NYCCR, 2018)

USA

disclosed online

Första AP-fonden (AP1, 2019)

SWE

NGO contact

Andra AP-fonden (AP2, 2019)

SWE

NGO contact

Fjärde AP-fonden (AP4, 2019)

SWE

NGO contact

When disclosed online (via websites), asset lists were found under various titles: “Further Information 2018”
(ATP, 2018), “Financial Reporting” (NYCCR, 2018), “Investment Options” (AustralianSuper, 2018),
“Investment Report” (CalPERS, 2018), and “Additional Information” (CDPQ, 2018), among others, which
reveals a lack of consistency across PFs in the labels used to name equity disclosures and begins to speak to
their CSR transparency (see 2.5.1).
Asset lists were disclosed in one of three formats: PDF - either as a standalone file or as part of a larger
(annual) report (11/15); customized search engines that allows users to search for items in their asset lists
(3/15); excel email attachment (1/15). Documents in PDF format were immediately converted to Google
Sheets, and a custom script was written in JavaScript to adapt each respective document to a more usable
format. A sample of the executed JavaScript code used is included in Appendix D. Furthermore, not all PFs
openly disclosed their equity lists - see Appendix E for more.

3.2.2

Methodological Approach
FF equity held by PFs in the sample was measured by checking their investment portfolios and asset lists for
entries indicating equity held in the top 100 largest coal and top 100 oil and gas firms ranked by FF reserve
size (aka the Carbon Underground 200, or CU200) (Fossil Free Funds, 2019). Note that equity in this case
refers to the market value of shares, convertible bonds and corporate bonds; this analysis was limited to these
forms of liquid assets, and other illiquid assets (real estate, infrastructure) that are perhaps relevant to the FF
sector are beyond the scope (see 1.7.7). CU200 firms account for roughly 13% of oil and gas reserves and
25% of coal reserves, so though not completely exhaustive, this equity-based technique offered a satisfactory
proxy-measure of the FF equity held by PFs, particularly given the practical and temporal limitations of the
study (see 1.6 and 1.7.7).
Note that this analysis is conducted entirely in Euros (EUR). However, a substantial portion of the CU200
are firms traded on international markets and thus with varying currencies. Similarly, this analysis acquired
equity lists of PFs beyond the European Union (EU) (see Table 3). All foreign currencies were converted to
their corresponding EUR equivalents using market-closing exchange rates at the time of the analysis (August
2019). Due to the extensive list of relevant currencies, I refrain from including all conversion rates used in the
analysis as this would be incredibly taxing and offer little insight into the significance of the analysis.
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Subsequently, I systematically searched each PF portfolio for entries matching the publicly listed companies in
CU200 and extracted data concerning market value of equity, convertible bonds and corporate bonds held in
each company. Several permutations of company names were searched for in all portfolios to assure that no
entries were overlooked; for instance, Royal Dutch Shell PLC could have been listed as: Shell, Shell PLC,
Shell p.l.c, Royal Dutch, Dutch Shell, Royal Dutch Shell, and Royal Dutch Shell p.l.c..
Two 200 (FF firms) x 15 (PFs) datasets were constructed - one for coal and the other for oil and gas firms. A
small sample of the heads of both datasets with equity listing of one PF (ABP) are shown in Table 4.
Table 4. Sample dataset of PF equity (mln EUR) in Oil and Gas (top) and Coal (bottom) Firms
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Note that the columns labeled “Gt CO2” are the potential CO2 emissions that each publicly listed firm’s
reserves are capable of emitting, computed by Fossil Free Funds (2019). Moreover, all equity entries in Table
4 are in millions of Euros (mln EUR).

3.3

Descriptive Analysis
Once this systematic search had been repeated for all 15 PF asset lists, I compiled the two datasets4 to begin
descriptively analyzing aggregate values. Table 5 offers an overview of the preliminary findings vis-a-vis lump
sums of FF equity held by each PF in the sample - treating market value of all shares, convertible bonds, and
corporate bonds as equal and sums them together to provide an equity overview.
Table 5. Summary of overall investments by PFs in CU200 ordered greatest to least
Shares & Bonds Combined (mln Euros)
Coal

Oil & Gas

Total Fossil Fuel

GPF

€7,657.95

€28,294.52

€35,952.46

ABP

€2,835.50

€6,554.00

€9,389.50

CalPERS

€2,017.86

€6,825.70

€8,843.56

CalSTRS

€1,484.25

€5,187.19

€6,671.44

NYCCR

€270.20

€4,164.40

€4,434.59

CDPQ

€544.95

€3,700.15

€4,245.10

CPP

€1,362.04

€2,361.64

€3,723.68

PFZW

€1,362.87

€2,069.81

€3,432.68

AP4

€83.46

€486.59

€570.05

FRR

€83.25

€463.65

€546.90

ATP

€34.22

€390.09

€424.31

TRSNYC

€31.21

€348.89

€380.10

AP2

€109.57

€256.55

€366.12

AustralianSuper

€183.42

€170.00

€353.42

€73.84

€197.76

€271.60

€18,134.58

€61,470.93

€79,605.51

AP1
Total

Roughly €80 billion in FF equity is held by the 15 PFs included in the sample. Of that, approximately €61.5
billion pertains to oil and gas firms, while slightly over €18 billion belongs to coal firms - suggesting a
potentially skewed tendency by PFs to prefer oil and gas over coal equity.
Moreover, the 15 PFs in the sample hold public equity and fixed security assets summing to roughly €2
trillion. Assuming that roughly 70-75% of total PF assets take the form of public equity and fixed securities
4

Note that due to size, the resulting database is not included in this thesis but is available upon request
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(Willis Tower Watson, 2017; Guy, 2018), this dataset accounts for roughly 11% of total AUM by PFs
worldwide. As a result, at least €80 billion in FF equity is held by 11% of global PF AUM holds.
A remarkable €36 billion of FF equity is held by Norway’s Government Pension Fund (GPF) alone
(€28.3 billion and €7.7 billion in oil & gas and coal assets, respectively). GPF is thus responsible for 45.2% of
total FF investments in the sample. Dutch ABP and American CalPERS and CalSTRS follow GPF, with their
FF equity jointly accumulating to 31.8% of the total assets to match GPF’s 45.2%. Table 6 depicts these
fractional contributions.
Table 6. Percentage of total CU200 investments by Pension Fund
Percent of Total

Cumulative Percent

GPF

45.16%

45.16%

ABP

11.80%

56.96%

CalPERS

11.11%

68.07%

CalSTRS

8.38%

76.45%

NYCCR

5.57%

82.02%

CDPQ

5.33%

87.35%

CPP

4.68%

92.03%

PFZW

4.31%

96.34%

AP4

0.72%

97.06%

FRR

0.69%

97.74%

ATP

0.53%

98.28%

TRSNYC

0.48%

98.75%

AP2

0.46%

99.21%

AustralianSuper

0.44%

99.66%

AP1

0.34%

100.00%

Table 6 reveals the smallest seven FF equity-holders jointly account of 3.66% of total FF sample equity. This
still translates to €2.9 billion in FF equity, which is in and of itself a significant sum, but is admittedly more
negligible in comparison to the other funds analyzed like GPF.
This descriptive analysis subsequently sought to shed light on two items: 1) the difference between shares and
corporate bonds held in FF firms; and 2) the fraction of each PF’s equity portfolio dedicated to FFs. Table 7
presents a reformatted version of the datasets that enabled delving into these two items.
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Table 7. Pension Fund Investments in CU200 by Investment Type and Portfolio Share

Table 7 illustrates a number of points. First, shares and convertible bonds take precedence for both coal
and oil & gas investments for most PFs. As three examples, GPF holds an estimated €7.57 billion in coal
equity compared to its less impressive €85.9 million corporate bond counterpart, while similarly the much
smaller Swedish AP4 and AustralianSuper funds hold €83.5 million and €170.9 million in equity compared to
€0 and €12.5 million in corporate bonds, respectively. There are some discrepancies in this trend; AP2 and
FRR hold roughly the same amount in shares and bonds in CU200 coal companies, and in fact hold slightly
more in bonds vs. shares in oil and gas companies (€120.9 million vs. €135.6 million and €201.0 million vs.
€262.7 million, respectively). However, shareholder equity and convertible bonds across all PFs in the sample
aggregate to €73.8 billion, translating to 92.7% of total sample CU200 equity; therefore PFs in this sample
prioritize shares and convertible bonds in FF firms over fixed security corporate bonds.
The rightmost column in Table 7 labeled “Share Portfolio FF” depicts the fraction that each sample PF
allocates of their equity portfolios to FFs. As shown, GPF devotes 6.2% of its public equity holdings to FF
firms, while ABP, CalPERs, and CalSTRS use a respective 5.4%, 6.0%, and 5.2%. Less FF-intensive PFs like
AP1, AP2 and TRSNYC, dedicate smaller portions of their equity portfolios to CU200 investments (2.0%,
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1.5%, 1.5%, respectively). Despite these surface-level trends, AustralianSuper seems to be an outlier,
dedicating 13.4% of its equity holdings to FF firms.
PFs in the sample dedicate slightly smaller fractions total portfolio corporate bonds to FF firms than equity
portfolios. GPF, ABP, and CalPERS allocate 0.54%, 4.25% and 0.93%, respectively, of overall fixed securities
in their portfolios to FF corporate bonds, and smaller players AP1, AP2 and TRSNYC follow a similar trend
by dedicating 0.4%, 1.8% and 0.1%, respectively. One anomaly persists, however; PFZW devotes 26.3% of
all fixed securities in their portfolio on FF firms.
To deduce any intra-sample trends, a simple descriptive statistical analysis was executed on the share of equity
and fixed security allocated to FF firms by three groups: 1) all PFs, 2) the bottom 7 PFs by magnitude of
CU200 equity, and 3) the top 8 PFs also by magnitude of CU200 equity. Table 8 below summarizes the
results.
Table 8. Share of Pension Fund Equity and Security Assets Invested in CU200

Table 8 illustrates that the seven largest CU200 investors (all of which hold at least €3.4 billion in FF firm
equity and securities) devote on average 5.65% of their equity to CU200, with a median of 5.28%. This almost
overlapping mean and median combination, along with a low standard deviation of 0.035%, indicates that
there is little skewness or variation to the share of equity allocated to FF firms. Conversely, a yielded 4.71%
mean and 1.68% median for top 8 PF shares of fixed security devoted to CU200 suggests a more skewed
distribution. On average, the top 8 PFs in this analysis do in fact allocate greater fractions of equity lists to
CU200 than fixed security. Results for the bottom 7 PFs tell a similar tale. Mean and median equity fractions
are at 3.22% and 3.49%, respectively, while that of fixed securities hold diminished values of 0.92% and
0.79%, respectively, indicating that on average, PFs within this analysis that hold less FF investments also
prefer dedicating larger portions of equity lists to CU200 rather than fixed securities. Results from Table 8
cannot be extrapolated to the general population of PFs as no inferential analysis has been conducted for
these descriptives (see 3.4), but do shed light on the intra-sample PF tendencies to allocate substantial
portions of their equity portfolios to FF equity.

3.4

Inferential Statistical Analysis
To discern whether the descriptive results from 3.3 could be extrapolated to the approximately 90% of PFs
excluded from this analysis, I executed a series of inferential analyses and discuss them here, though many
figures and tables are located in Appendix C for the sake of concision.
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The dataset was first reformatted to accommodate linear regression analysis (see Appendix C) and to explore
if any linear relationships exist between PF portfolio size and market value of held FF equity. A simple plot
helps visualize this relationship, shown in Figure 5 below.

Figure 5. Size of PF assets under management vs. CU200 equity

In Figure 5 above, a fairly linear trend describing the relationship between PF AUM and market value of
CU200 equity; the larger the PF portfolio, the greater the investment in FF firms. The linear relationship
between both overall FF assets and total assets and FF equity and total equity, respectively, returned R2 values
of 0.986 and 0.984, respectively. In Layman’s terms, 98.6% and 98.4% of the variance is captured by these
linear trends.
Next I consider the relationship between overall PF portfolio size and total investment in FF firms. By using
the Statistical Modeling Package in Python, I ran an ordinary least squares (OLS) regression on these two
variables using the code and the results in Figure 6. The OLS regression yields a similarly high adjusted R2
value of 0.983, which maintains levels of optimism in this relationship. More interestingly, the following
relationship surfaces:
I CU = − 489.8 + 0.0437P
(1)
Where ICU
 represents
the total equity held in FF firms by PFs and P represents the size of the portfolio of any

particular PF. This relationship suggests that an increase of €1 million in portfolio size will yield a predicted
increase in CU200 investment of roughly €43,700.
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Figure 6. Results from OLS regression comparing PF portfolio size and size of investments in FF firms

The yielded p-value for the proportionality coefficient is <<0.001 (see Figure 6), suggesting that the following
null hypothesis can be rejected:
PF FF equity is not influenced by the market value of their public equity and fixed security AUM.
As such, the amount of equity held by PFs in the top 200 largest FF firms is directly proportional to
the size of their portfolio, described by the following:
I CU ~ aP , a = [0.04, 0.047]
(2)
Where ICU
 is once again the PF equity in FF firms, P denotes the equity and security assets under PF portfolio
management, and a represents a proportionality coefficient, which lies within the confidence interval [0.040,
0.047] with confidence set to 95%.
Assumptions embedded in the OLS are scrutinized to assess the external validity of equation (2). First, the
regression returns a Durbin-Watson coefficient of 2.071, which is almost exactly 2.00 and thus significantly
reinforces the generalizability of (2). Furthermore, a Q-Q plot reveals that the dependent variable (in this case
ICU
 ) is normally distributed; a residual vs. fitted plot reveals that the variable residuals are not scattered about
the line x=0 in any noticeable pattern; and a Cook’s distance test shows that not one point or cluster of points
is influencing the relationship in (2) (see Appendix C for full supporting analysis visuals). As such, t he model
(2) meets the necessary requirements and satisfies the assumptions embedded in the OLS linear regression,
and thus equation (2) can be generalized to the greater population of PFs from ICs.
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Due to the variation in PF portfolio sizes in the sample - at times by a number of orders of magnitude - I ran
an identical analysis on a logarithmic scale after applying a base-10 logarithm to the equity entries in the
dataset. The logarithmic OLS regression results are shown in Figure 7.

Figure 7. Results from OLS regression comparing logarithmic PF portfolio equity and logarithmic equity held in FF firms

A new statistically significant (p-value <<0.001) proportionality is predicted with the model derived below:
log 10 (I CU ) ~ blog 10 (P )
10log10 (I CU ) ~ 10blog10 (P )
I CU ~ P b ,

b = [0.763, 1.275]

(3)

Identical tests were run to assert whether relationship (3) satisfies the conditions of the OLS regression (see
Appendix C). After doing so, I conclude that the log-log relationship between equity in FF firms and PF
total equity and securities can be extrapolated to the general PF IC population.
I repeat these analytical steps for various permutations of dependent-independent variable combinations
(both linearly and logarithmically) to assert whether any other externally validated relationships exist - see
Appendix C for the set of combinations tested. Some notable results are the following - all of which can be
extrapolated:
SC ~ F α,
α = [0.298, 1.368]
(4)
SO ~ F α,

α = [0.091, 1.371]

(5)

EO ~ E ,

α = [0.881 , 1.303]

(6)

EC ~ Eα,

α = [0.633, 1.416]

(7)

α

E O = β + αE,

α = [18.961, 21.843],

β = [− 1377.323, − 255.694]

(8)
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Where SC and
SO represent the fixed securities held by PFs in CU200 coal and oil & gas companies,

respectively, F and E r epresent the total amount of fixed security and equity assets held by PFs in their
portfolio, respectively, and EC and EO represent the equity assets held by PFs in CU200 coal and oil & gas
companies, respectively. Equations (4-8) are denoted with coefficients and constants representing confidence
intervals, computed with CI = 95%.
Equations (4-7) can all be used to estimate changes in fixed security and equity assets in coal and oil & gas
investments by developed nation PFs. These 4 relationships were computed with the logarithmic dataset,
hence explaining the power relationships. Equation (8) is the only statistically relevant linear relationship
produced by our dataset; it can be used in parallel with equation (6) to estimate the equity assets held by PFs
in CU200 oil and gas companies as a function of total equity assets in a PF’s portfolio. This linear
relationship is particularly interesting as it is the only result with a statistically significant y-intercept “β”. As a
result, equation (8) is the only relationship o that can use be used to estimate the magnitude of PF
investments in FF firms, while equations (1-7) are only capable of predicting changes in CU200 investment as
they assert proportionality between variables.
The greatest finding in section 3.4 is that statistically significant results exist between various permutations of
FF equity held by PFs and PF portfolio sizes. This implies that the descriptive results from section 3.3 can be
extrapolated to the 90% of PF AUM excluded from this sample, thus tremendously raising the external
validity (see 1.7.6). In practical terms, this confirms that IC PFs are in fact heavily invested in the FF sector,
and are thus relevant actors to consider in LFFU and ID discourses, and to meet the PA and IPCC carbon
budgets (see 1.2.1 and 1.2.2).

3.5

Firm-Specific Analysis
Section 3.5 zooms in from the overall dataset (see 3.3 and 3.4) to analyze which specific IC PFs from the
sample hold equity in which specific FF firms. This more detailed descriptive analysis will be useful in
forming strategic partnerships or coalitions of PFs that hold sufficient leverage over target FF firms (see
2.1.2.3, 4.5.5 and 5.2.5).

3.5.1

Oil & Gas Firms
The top 5 CU200 oil & gas firms invested in by the PFs in the sample are (in order) Royal Dutch Shell,
ExxonMobil, BP, Total S.A. and Chevron. Figure 8 below illustrates the value of the equity and securities
that PFs within sample hold in these firms. Shell is the clear frontrunner with equity totalling €7.67 billion,
while the next four FF firms ascertain equity of (in billions) €6.42, €4.64, €4.55, €4.31. Almost all funds in the
analysis invest in all five of these companies -exceptions being CPP who invest in none, and AP1 who invest
in only ExxonMobil; Norway’s GPF holds majority of all shares and security investments in the top 5 oil and
gas companies. In the case of Shell, for instance, GPF contributes €5.21 billion of the total €7.67 billion,
while CalPERs (€733 million), CalSTRS (€589 million) and ABP (€582 million) follow. Figure 8 also presents
the equity held by sample PFs in the additional top 5 oil and gas firms based on this sample.
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Figure 8. Top 5 CU200 Oil & Gas Investments by PFs - including both equity and fixed securities

The top 5 PFs per FF firm (in terms of equity) vary; Canada’s CDPQ for example ranks second in
investments held in Total S.A. (€683 million), while their equity and securities held in others are negligible.
Due to this variance, I constructed a miniature profile for each CU200 firm (see Appendix F for more), to
clearly depict the total investments by PFs in our data set and a dissection of those investments. I also
retrieved the market capitalization (market cap) of all sampled FF firms and potential CO2 emissions data
from each firm’s FF reserves to reveal more intricacies behind these PF investments (again, see Appendix F).
The profile of Royal Dutch Shell is presented as an example in Figure 9. PFs within the analysis hold a total
of €7.67 billion in Shell equity, 67.9% of which is from GPF alone and 93% is from the top five funds (GPF,
CalPERs, ABP, CalSTRS, NYCCR). Using a market capitalization of €205 billion (YCharts, 2019), PFs in the
dataset jointly own 3.74% of Shell. Additionally, the top 5 PFs hold investments that sum to 3.51% of
Shell’s market capitalization as of August 16, 2019. Furthermore, Royal Dutch Shell’s oil and gas reserves
reportedly have a potential emissions of 4.322Gt CO2 (Fossil Free, 2019) - which is equivalent to roughly
7% of the potential emissions from global proven natural gas reserves (Rempel, working paper). I computed
the potential CO2 emissions responsibility borne by each PF in our sample given Shell’s total potential
emissions and the PF equity and security investment in Shell. Using GPF as an example:
EmissionsGP F =

Equity Shell + Security Shell
M arketCapShell

× EmissionsShell =

€5.21 billion
€205 billion

× 4.322 Gt CO2 = 0.11 Gt CO2
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Figure 9. Royal Dutch Shell’s company profile.

Due to their equity and fixed security assets held in Shell, GPF is accountable for 0.11 Gt CO2 of potential
emissions from Shell’s oil and gas reserves. I repeated these calculations for all PFs in our sample to ascertain
the indirect emissions responsibility that each PF has through the oil and gas reserves of each company,
which, in the case of Shell, translates to 0.16Gt CO2 (or 160 billion kg CO2) of potential emissions - shown
in Figure 9.
The potential emissions from the FF reserves of the 100 oil and gas companies in this study sum to roughly
151Gt CO2 (Fossil Free, 2019) - equivalent to 12.4% of total potential emissions from proven FF reserves,
26%-36% of the IPCC chance carbon budget (Rempel working paper). Of these 151Gt CO2, the PFs in
the sample are directly accountable for 3.05Gt CO2 in potential emissions. Based on the inferential results
from section 3.4, these results can be extrapolated to the 90% of IC PFs outside of this sample (see 1.7.6),
suggesting that IC PFs worldwide are very likely to be heavily accountable for potential CO2, emissions
through (in this case oil and gas) equity ownership. This idea is pivotal in sculpting the conclusions in section
5.1.1.
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3.5.2

Coal Firms
The top 5 CU200 coal firms in which PFs in the dataset hold equity are (in order, with investments in
billions) BHP Billiton (€2.82), Mitsubishi (€2.71), Vale (€1.87), Mitsui (€1.46), Glencore (€1.43). Figure 10
offers a visual depiction of these investments.
Almost all of the funds in our sample invest in all of the companies - a clear exception being Denmark’s
ATP, however, which is almost entirely divested from CU200 coal firms and only holds €34 million in
Mitsubishi assets, otherwise they hold no other financial linkages to CU200 coal firms. GPF is deeply
intertwined with FF firms, holding the greatest equity and security assets in all five of these CU200 coal firms.
The top five PFs to hold equity and securities in the top ranked BHP Billiton are: GPF (€1.53 billion), ABP
(€400 million), CalPERS (€291 million), CalSTRS (€260 million), PFZW (€118 million). Bar PFZW, the list of
top 4 PF investors is identical to that of Royal Dutch Shell from earlier (see 3.5.1. In this case, GPF’s assets
account for 54.3% of the total assets held by sample PFs in BHP Billiton, while the top 5 PFs make up
92.2%.
As was the case with PF investments in CU200 oil & gas firms, the top 5 PFs holding assets in each CU200
coal firm also vary. GPF dominates in most cases, but does not hold any equity or security in e.g. Sasol while
Canada’s CPP accounts for 24.7% (€80.2 million) of sample assets in Sasol. Due to this variance, and to
ensure a complete and consistent analysis, I constructed profiles for each of the CU200 coal companies,
complete with market capitalizations and emissions data to follow an identical analysis as was executed for the
oil and gas firms (see Appendix F).
Figure 11 shows the profile of BHP Billiton - the CU200 coal firm most invested in by the PFs in the sample.
Sample PFs hold €2.82 billion in BHP equity, 54.3% of which is from GPF alone and 92.2% from the top 5.
BHP’s market cap on August 16, 2019 was €107 billion (YCharts, 2019), which means that the PFs in the
sample jointly own 2.63% of BHP. Furthermore, BHP’s coal reserves reportedly have a potential
emissions of 7.31Gt CO2 (Fossil Free, 2019) - which is equivalent to approximately 1.2% of potential
emissions from global proven coal reserves (Rempel, working paper). I ran an identical calculation as
earlier (see 3.5.1) to deduce the emissions that each PF is potentially responsible for by holding BHP assets,
using GPF as an example:
EmissionsGP F =

Equity BHP + Security BHP
M arketCapBHP

× EmissionsBHP =

€1.53 billion
€107 billion

× 7.31 Gt CO2 = 0.10 Gt CO2

GPF thus is indirectly accountable for 0.10 Gt CO2 of emissions from BHP’s coal reserves. By repeating for
all PFs in the sample, sample PFs are liable and responsible for 0.19Gt CO2 (or 190 billion kg CO2) of
potential emissions through BHP’s reserves alone. Moreover, the potential emissions from coal reserves of
the 100 coal companies in this study sum to roughly 206Gt CO2 (Fossil Free, 2019) - equivalent to 25% of
total potential emissions from proven FF reserves and 53-73% of the carbon budget (Rempel, working
paper). Of these 206Gt CO2, PFs in the sample are accountable for 6.2Gt CO2 in potential emissions. As
was the case in section 3.5.1, the inferential statistical results (see 3.4) suggest that the 90% of IC PFs
excluded from this sample are also very likely to be directly accountable for potential CO2 emissions through
FF equity in portfolio AUM.
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Figure 10. Top 5 CU200 Coal Investments by PFs - including both equity and fixed securities

Figure 11. BHP Billiton Company profile
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One final point: even though PF investments in CU200 oil and gas equity outweigh coal equity by almost
340%, the potential emissions that PFs are accountable for from coal equity is more than double than
that for oil & gas. This is likely due to the more detrimental nature of coal as a FF, emitting more CO2 per
unit fuel than oil or gas (Rempel, working paper).

3.6

Conclusion
I now summarize the answers to the three questions tackled in this chapter (see 3.1).

3.6.1

How much equity do sampled PFs hold in global coal, oil and gas firms?
The 15 sampled PFs hold a combined €79.6 billion in equity and fixed securities of the world’s 200 largest
FF companies ranked by FF reserve size. Of this, €61.5 billion is allocated to oil and gas firm equity, and the
remaining €18.1 billion belongs to coal firms. An OLS linear regression analysis (see 3.4 and Appendix C)
uncovers a series of statistically significant relationships that allow the sample results to be extrapolated; this
implies that a) global IC PFs are likely to hold an estimated €800 billion in FF equity, and b) PFs are
justifiably relevant to the LFFU and ID (see 1.2) agenda.

3.6.2

How much FF-firm ownership do these assets translate to, and of which firms?
Based on the FF equity computed and presented in 3.6.1, sample PFs on average own roughly 4.4% of the
sampled oil and gas firms and 2.5% of sampled coal firms. Some notable companies and the sampled PF
ownership of each is shown in Table 9:
Table 9. Notable FF Firm Ownership By Sample PFs
Company

FF Type

Ownership
(%)

Global Rank by FF
Reserve Size

Royal Dutch Shell

Oil & Gas

3.7

7

ExxonMobil

Oil & Gas

2.3

4

BP

Oil & Gas

4.1

6

Total SA

Oil & Gas

4.0

11

BHP Billiton

Coal

2.6

13

Vale SA

Coal

3.7

28

As shown in Table 9, PFs are not majority shareholders but are in fact substantial shareholders of some of the
largest coal and oil & gas firms world-wide.
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The greatest computed equity ownerships were much higher than the averages, however, and are presented
below for both oil & gas and coal:
Table 10. Highest FF Firm Ownership By Sample PFs
Company

FF Type

Ownership
(%)

Global Rank by FF
Reserve Size

Seven Generations Energy

Oil & Gas

31.5

56

Cloud Peak Energy

Coal

19.3

44

Golden Eagle Energy

Coal

17.6

97

Whiting Petroleum

Oil & Gas

16.7

63

Southwestern Energy

Oil & Gas

16.5
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Table 10 illustrates, for example, that sampled PFs jointly own 31.5% of Seven Generations Energy, an oil
and gas company with the 56th largest oil and gas reserve globally (Fossil Free Funds, 2019). Even though
average ownerships of 2.5% and 4.4% are already quite substantial, Table 10 shows that sampled PFs are
almost majority owners of some of the largest global FF firms.

3.6.3

What amount of CO2  emissions are PFs (in)directly responsible for by holding equity in FF firms?

The FF firms in this study have reserves with estimated potential CO2 emissions of 357Gt CO2. This is about
37% of the estimated potential emissions by global proven FF reserves (Ritchie and Rosen, 2019) and
approximately 70% of the carbon budget (IPCC, 2018). Through their partial ownership of FF firms (see
3.6.2), PFs from this sample are directly responsible for 9.3 Gt CO2 of potential FF emissions - 3.1Gt CO2
from oil and gas reserves and 6.2Gt CO2 from coal reserves.
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4.1

Chapter 4: A CSR Review

Purpose

CSRs offer the most consistent and substantive avenue to gain knowledge on the actions that PFs are taking
to address environmental concerns (see 1.7.1 and 2.5.1), which (given their FF equity holdings - see 3.3-3.6)
shape their commitments to LFFU, de facto shaping PF commitments to both minimizing risks of stranded
assets (see 2.2.5 & 2.5.3) and aligning themselves with the PA by committing to complying with the carbon
budget (see 1.2.1 and 2.5.3), subsequently influencing prospects of ID (see 1.2.2). With this in mind, this
chapter conducts a systematic CSR review to answer the following:
1) What is the range of actions that PFs are self-reportedly taking to address environmental
concerns through a corporate sustainability angle?
2) Which actions are the most popular among sampled PFs?
This chapter begins by shedding light on review strategy (see 4.2), including sample selection (see 4.2.1) and
methodology used (see 4.2.2). It then discusses the actions taken by PFs to address environmental concerns
relevant to LFFU that arose from the CSR review, including divestment (see 4.3), engagement (see 4.4), other
actions (see 4.5), and draws conclusions (see 4.6). Note that divestment and engagement were assigned their
own separate sections as these are the two most prominent environmental actions taken by PFs that were
identified in the literature review (see 2.2.1 and 2.2.2), though the review was expanded multidimensionally by
exploring other means by which PFs address environmental concerns.

4.2
4.2.1

Strategy
Sample
In a bid to maximize internal study cohesion and validity (see 1.7.6), the same sample of PFs (see 1.7.5 and
3.2.1) was used as in the quantitative chapter exploring the relationship between PFs and FF firm equity (see
3). This is not a coincidence, as part of the selection criteria was for sample PFs to disclose both investment
portfolios or asset lists and CSRs or some rendition of sustainability report (see 3.2.1). However, two of the
PFs in the quantitative sample (CalPERS and TRSNYC) have not published a CSR in recent years or
allocated a unique section of their annual reports to sustainability. The last CalPERS (2014) sustainability
report disclosed to the general public was published in 2014. Additionally, TRSNYC (2019) published an
extensive report outlining their proxy voting guidelines within their sustainability practices, though it is not
accompanied by a CSR. These PFs were excluded from this review as their provided documents are not
consistent with the CSR methodology (see 2.5.1) and theoretical framework (see 2.5); thus, a sample of 13
PFs were used identical to that presented in section 3.2.1, apart from CalPERS and TRSNYC.

4.2.2

Methodology

4.2.2.1 Data Collection
The literature review (see 2.1) revealed that the dominant actions that investors (including PFs) take to
address environmental concerns and violations are divestment (see 2.5.1) and direct engagement (see 2.2.2),
but some literature (e.g. Lee & Ritchie, 2015 ) suggests that possible actions expand far beyond this
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two-dimensional spectrum. This premise was adopted while reviewing the CSRs; evidence or indication of
divestment from (see 4.3) and engagement with (see 4.4) FF firms within the environmental chapters of
respective CSRs was first searched for. The review was then expanded and scanned for indications of other
concerns being addressed or actions being taken by PFs (see 4.5) pertinent to the FF sector and thereby
pertinent to LFFU. Once actions or concerns were identified that were relevant to LFFU, they were
systematically categorized to prepare for future analysis. One CSR was reviewed at a time.
4.2.2.2 Analysis
Once all CSRs had been scrutinized and the identified actions taken by PFs had been systematically
categorized and organized (see 4.3-4.5), each action and environmental concern was reviewed with two
criteria in mind:
1. The frequency that the reported action or environmental concern appeared in all 13 sample CSRs
2. The degree of relevance of the action or environmental concern to LFFU and the FF industry
These two simple yet imperative criteria bridged the CSR findings to the rest of the LFFU narrative, and thus
enabled application of the theoretical framework (see 2.5). The findings are presented and discussed below.

4.3

Divestment
The literature review revealed that divestment was one of the most, if not the most frequently discussed
action taken by investors (including PFs) to address environmental concerns(see 2.5.1). This review found
that the self-reported PF perspectives on divestment toggle between three stances: anti-divestment,
industry-specific divestment, and conditional divestment. Each stance is explored individually in the
subsections below.

4.3.1

Anti-Divestment
Two PFs (CPP & CDPQ) oppose the divestment tacit altogether, arguing that loss of ownership (and thus
power) through divestment renders an investor unable to yield substantial impacts vis-a-vis environmental
and social governance. Rather, these PFs opt for an active ownership that entails continuous engagement with
problematic firms (or firms that violate ESG requirements set by PF sustainability officers) (see 4.4). Canada’s
Public Pension Investment Board (CPPIB, CPP’s external asset manager) eloquently supplements in their
CSR:
“In general, CPPIB believes we can more effectively press for positive change by being an active, engaged
investor than we can by sitting on the sidelines. The aim is win-win: more responsible corporate behaviour
from investees and higher returns for 20 million contributors and beneficiaries.” (CPPIB, 2018, p. 8)
CDPQ (2018) takes a passive stance on divestment by claiming that they also prefer actively engaging with
firms (see 4.4) or exercising their shareholder rights through proxy voting (see 4.5) in the event that they
detect environmental violations in their investment portfolio. That said, they do not specify what their
preferred course of action is if engagement with violating firms fails to lead to improvements to the given
firm’s business practices. Furthermore, they do not include lists of excluded companies or case-studies in
which they have opted to divest due to violations. Many PFs note that they would divest if other actions fail
to lead to ameliorate violations (e.g. ATP; see 4.3.3), though this is unclear for CDPQ given their CSR alone.
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4.3.2

Industry-Specific Divestment
Many PFs in the sample claim to practice industry-specific divestment, in which they have divested and refrain
from investing in entire industries rather than individual companies; these industries typically include tobacco
and weapons (GPF, AP1, FRR, AustralianSuper, AP1, AP4, PFZW), though extend to energy and utility
sectors as well. For instance, Norway’s GPF states that there are “companies we fundamentally choose not to
invest in”, and that “the fund must not be invested in companies that produce certain types of weapons, base
its operations on coal, or produce tobacco” (GPF, 2018, p. 114). This is interesting given that GPF
currently manages over €7.5 billion in coal assets (see 3.3), suggesting that they perhaps refrain from
investing in energy utilities who predominantly use coal as a power source, for instance, but not the coal
extraction and commercialization firms themselves. Furthermore, GPF provides a list of 17 companies that
cause “severe environmental damage” (ibid, p. 115) and from which they have divested, though this list does
not include FF production firms and rather consists of companies that directly inflict damage to global
ecosystems, like Evergreen Marine Corp Taiwan Ltd (ibid) (see 4.3.3 for more).
Findings from this CS review regarding divestment practices are aligned with and corroborate results from
earlier sections in this research. Swedish AP4 (2018) only self-reportedly divests from the tobacco industry,
and has interestingly noted that this has produced “positive earning contributions” (p. 19), suggesting that the
very act of divestment led to financial gains for their stakeholders. This resonates nicely with Henriques &
Sadorsky’s (2018) findings suggesting that returns on investment can be maximized if FF equity is substituted
with renewable energy equity (see 2.2.3). Furthermore, AustralianSuper (2018) has not pledged to divest from
any FF firms (only tobacco firms), which is reassuring given that at least 13% of their portfolio is currently
allocated to FFs (see 3.5).

4.3.3

Conditional Divestment
Most PFs in the sample practice conditional divestment - in which they only opt to divest in a firm as a last resort
if a series of criteria are not met. Each PF that conditionally divests has an internal method in doing so;
Dutch ABP (2018b) labels problematic firms “laggards” and assesses the potential to alter business practices
and reduce risks posed by these laggards. They ask themselves a series of questions about the lagging
companies, including “do they provide an attractive return”, “is the risk acceptable”, and “are the costs too
high” (ibid, p. 16), and if they believe that the costs of engaging with the firms outweigh the benefits, or if
their ability to sway business norms are too low, they will divest. In 2018, ABP divested in seven “coal”
companies using this methodology, though the names of these firms are not disclosed so I am unable to
discern whether they are coal-extraction or coal-utilizing companies (like in the case of GPF (2018b) in
section 4.3.2). It is likely the former, though, given ABP’s almost €2.6 billion coal assets held in 2018 (see 3.3).
ABP’s Dutch counterpart, PFZW (PGGM, 2017) also self-reportedly divests upon unsuccessful attempts to
engage with firms to address environmental issues. They have accumulated a list of 113 companies and
government bonds in which they do not invest, and moreover claim to be divesting from “many companies
in the mining, energy and utilities sector” (p. 17) in a bid to halve their portfolio carbon footprint (see 4.5.2)
by 2020 from 2014 levels (ibid). Similarly, France’s FRR (2018) is extending beyond “norm-based exclusion”
(i.e. industry-specific divestment, see 4.3.2) and states they will “...[exclude] companies whose thermal coal
mining or electricity, heat or steam generation business exceeds 10% of their revenue” (p. 34). They have
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divested from 46 companies due to high emissions, though none of these listed companies include any
CU200 FF firms used in this analysis (see 3.2.2) and focus specifically on firms with high scope 1 and 2
emissions (ibid; see 4.5).
Swedish funds AP1, AP2 and AP4 also divest selectively. AP1 (2018) places precedence in engagement (see
4.4) over divestment if a company infringes a convention nationally ratified by Sweden, and will only execute
the latter if the former fails to yield substantiated results; AP2 (2018) have divested from 23 coal and 20 oil
and gas companies following climate risk analyses (though the company names are not specified); and AP4
(2018) provide a list of 14 companies they have opted to divest from in 2018, though only two of them are
from the mining sector (Poongsan Corp and Zijn Mining) and are not included in the CU200. The US’
CalSTRS (2018d) falls in line with the conditional divestment narrative, stating that “ESG risks are taken into
consideration to the extent that such factors influence the financial advisability of the investment” (p. 22).
Danish ATP has a transparent and substantive detailing of their divestment policy. They state that “if a
thorough investigation finds a company to be in breach of ATP’s Policy of Responsibility in Investments, the
company may be excluded from ATP’s investment portfolio, although ATP prefers to influence its portfolio
companies through critical dialogue.” (ATP, 2018, p. 60). They subsequently provide a fully detailed list of
companies in which they have previously excluded from their portfolio, reasons for exclusion, and denote
instances in which they have lifted restrictions on these exclusions. Many firms on the CU200 list (see 3.2.2)
were previously off-limits for ATP (2019c), though these exclusions were all repealed. These include:
- Chevron, SINOPEC, China National Petroleum Corp (CNPC), China National Oil and Gas
Company (CNOOC), Daewoo, Korea Gas Corp, Mitsubishi, Oil & Natural Gas Corp (ONGC),
Petrochina, PTT Chemical, PTT Exploration, Total S.A.
It should be noted that though these firms are no longer on ATP’s blacklist, they do not currently hold equity
in any of them apart from Mitsubishi (see 3.5 and Appendix F).

4.4

Engagement
Engagement is frequently presented as the counterpart to divestment (see 2.2.2); NGO reports (e.g. Both
ENDS) note that PFs often claim to prefer engagement with environmentally problematic firms over
divestment. This review found that all 13 PFs in the sample explicitly voiced that active and continuous
engagement with firms in which they invest is within their investor-repertoire - ABP (2018b) calls this “using
our influence” (p. 38). Both similarities and discrepancies were noticed between the methods by which PFs
engage with firms and their respective motivations to do so, all of which are elaborated upon below.

4.4.1

Quantity over Quality
In almost every CSR reviewed for this study, PFs begin discussing their annual engagement practices by
focusing on the quantity of engagement instances: e.g. GPF (2018b) engaged with 1420 companies in
2018, 272 of which were regarding “climate change” (p. 59); PGGM (2017) engaged with 361 companies in
2017 which led to “46 results achieved” (p. 5) in doing so, though the intricacies behind those results are not
specified; CDPQ (2018) engaged with 771 firms in total, approximately 200 of which were related to climate
change. CDPQ (2018) states that “[t]his is our preferred approach, especially for all matters pertaining to
environmental protection, climate change action and the social impact of business practices” (p. 19).
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However, like PFZW’s (2018) vague result-promoting statement, CDPQ (2018) does not elaborate on the
nature or content of these climate change action engagements and rather focuses on the mere quantity. The
AustralianSuper (2018) also follows suit, stating that in 2017 they had “115 direct engagement meetings with
companies and attended or supported 227 meetings with 152 companies across the ASX300 through our
engagement partner, ACSI” (p. 21), though the substance of and details pertaining to these meetings is
nonexistent in their report. Generally, PFs seem more concerned with the magnitude of engagement instances
across their portfolios rather than the results yielded per individual engagement.

4.4.2

Reasons for Engagement
All PFs in the sample agree that in most instances (i.e. excluding the case of industry-specific divestment),
direct engagement with firms is more powerful than outright divestment in prompting impactful changes to
business norms and environmental (and social) violations, and thus engagement should take precedence. ATP
(2019c) will engage with firms “if there is deemed to be a reasonable expectation that ATP, based on its
current investment, can persuade the company to change its conduct” (p. 60); CPP (2018) engages for similar
reasons, stating that engagement “present[s]...opportunities for companies and impact long-term investment
values” (p. 38); and AP4 (2018) “believes that direct dialogue, preferably face to face, with company boards,
management and other owners often works best” (p. 14). ABP (2018b) believes that engagement with
identified laggards in their portfolio may generate improvements in their laggard status, and CalSTRS
(2018a-c) deems it beneficial to engage in firms depending on the size of both the firm and their investment
in the firm. Overall, all thirteen PFs in this sample support engagement with the rationale that doing so may
produce more beneficial results than divestment at the get-go.

4.4.3

Objectives Vis-a-Vis LFFU
The dynamics of each PFs self-reported engagement instances - particularly with FF firms - differed
tremendously and merits special attention, as this is the predominant focus of this chapter and overall
research.
Some PFs like ABP (2018b) at times engage with FF firms with the intention of restricting FF production.
That is, ABP reports that in addition to refraining from allocating funds to new coal producing firms, they
engaged in dialogue with the coal firms in their existing portfolio and asked them “not to expand their
coal-fired power plants any further and to develop a strategy for the transition to sustainable energy” (p. 18).
ABP is the only PFs in the sample that has explicitly stated that they aspire to incorporate FF firms directly in
the energy transition subsequently self-reportedly taken the initiative to do so. It should be stated though, that
the nature of the engagement with these coal companies - including their names and results - were excluded
from the report. They also reportedly engaged with oil and gas conglomerates Total S.A. and Shell (both of
which are listed on the CU200), though rather than asking them to limit oil and gas exploration and
production (like they did with coal), they requested that Total and Shell limit personal emissions and
production footprints (ibid).
GPF (2018b) also self-reports engagement with FF firms, but the objective catalyzing this engagement was
not directly LFFU-driven. They report dialogue with oil giants Shell and Eni SPA (CU200) aimed at reducing
future oil spills, in which they largely focus on protection of wellheads and other preventative measures to
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control risks rather than reduce oil extraction. Furthermore, GPF (ibid) also engaged BHP Billiton and
AngloAmerican (CU200), but this set of dialogue aspired to address corruption allegations rather than the
nature of their coal-extracting and commercializing business models. In a similar vein, PGGM (2017)
reportedly engaged with Engie SA (also in CU200 - see 3.2.2) to discuss nuclear safety rather than their
oil-related BAU norms; they also sought to address environmental violations in their portfolio by engaging
and requesting remedial action from violating firms (PFZW, 2018), once again underscoring the reactive
rather than proactive form of engagement opted for by these PFs.
CalSTRS (2018a-c) mimics this reactive behavior by opening dialogue with Chevron, Shell, Eni SPA and
Total S.A. and requesting additional disclosures of their risk exposures and risk management as part of the
Task Force on Climate-Related Disclosures (TFCD - see 4.5.5.1), but neglect to take engagement-oriented
action with these oil multinationals to influence their FF production. Additionally, they reportedly engage
with oil and gas firms to discuss their handling of methane gas emissions, but once again, the focus is placed
on the end of the production line rather than the LFFU-pertinent beginning (ibid). FRR (2019) also opts for
reactive over proactive engagement with FF firms - the nature of which also not directly limiting FF use. The
only FF firm they reportedly engaged with is the Brazilian coal mining company Vale (included in CU200),
through which they discussed Vale’s tailings dam collapse in January of 2019 that saw over 250 deaths and
hundreds more displacements (ibid). In addition, they claim to put pressure on high-carbon emitting
companies that they invest in to limit the emissions of their investment portfolio; this is perhaps more
indirectly than directly addressing LFFU, however, as these efforts are made by FRR (2018) to limit scope 1
and 2 emissions by polluters rather than FF extraction and commercialization (see 4.5.2).
Danish ATP (2019c) presents a case study in which they engage with the Mexican oil extraction and
production firm Pemex - see Figure 12 below

Figure 12. Case of Pension Fund ATP engaging with Mexican Oil Firm Pemex. Extracted from ATP (2019c)

Like most of the aforementioned instances of engagement with FF firms, ATP (2019c) instigated dialogue
with Pemex to explore safety risks and potential labor rights violations rather than with the explicit objective
of altering Pemex’s business norms to reduce oil exploration and extraction. Furthermore, when discussing
their climate-related engagement activity, they state that “ATP generally focuses on learning more about each
individual company’s plans and strategies for cutting its carbon emissions, while also focusing on other
climate-related financial risks”(ibid, p. 59), once again underscoring that the goal of engagement is to manage
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risks at the end of the production line rather than the forefront. ATP (ibid) did, however, self-reportedly urge
electricity providers to limit their coal use, which is not in and of itself a direct engagement with a FF firm,
but corroborates the findings in section 3.5 that ATP only invests in one coal firm (Mitsubishi) managing
assets of merely €34 million.
NYCCR (2018) also prioritizes FF emitters vs producers, stating that they allocate their engagement efforts to
“large emitters to reduce risks and assess transition readiness” (p. 2). This notion of “transition readiness” is
used repeatedly throughout their CSR, though it is at no point explicitly defined and is left to the somewhat
subjective interpretation of the reader. AustralianSuper (2018) is also ambiguous in their reporting as they
state that they frequently engage with companies in order to address SD13, though the nature of this
engagement and any relevant specifications are omitted from their report.
CPP (2018) presents a concise and informative illustration depicting the decision-making process that may
lead to engagement, and the stages that take place once engagement with a firm is initiated.

Figure 13. Pension Fund’s criteria on deciding when and if to engage with a target firm, and the stages of subsequent engagement.
Extracted from CPP (2018).
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I present Figure 13 here because although it is unique to CPP (2018) and only exactly projectable to their
business model, it reveals a crucial finding that I argue is generalizable to most PFs in my sample. Stage 1 of
deciding whether or not to engage is an analysis of the ESG risks posed by the target firm - which sets the
basis for the entirety of the engagement dialogue and process. If, this early in the process, CPP does not flag
any risks directly related to LFFU, then they will never be addressed in the engagement process. I speculate
that this is why the vast majority of PFs engage with FF firms - but not directly in promoting in LFFU; it is
unlikely that the explicit risk of abiding by the carbon budget (Rempel, working paper) is underscored in a
preliminary stage of the engagement process, which means the risks posed by surpassing the carbon budget
will never be targeted through engagement. This finding is further developed in chapter 5.

4.4.4

Call for Collaboration
While discussing impactful engagement, some PFs in the sample underscore the benefits of collaborative
efforts between shareholders to effectively engage with target firms. Swedish PF AP4 (2018) highlights this as
they write that “AP4 is a relatively small shareholder globally, and its opportunities are therefore smaller to
engage in a dialogue ahead of company AGMs in the same way it can in Sweden. AP4 is eager to collaborate
with other owners in order to drive issues with greater weight” (p. 14) - shedding light on the notion that it
may be in the best interest of investors to collaborate in a bid to maximize engagement impact. The other
three funds to draw attention to this were Swedish funds AP1 (2018) and AP2 (2018), and Danish fund ATP
(2019c). In addition to their Scandinavian roots, these four funds share comparably small portfolio sizes ranging from €17-25 billion (in comparison, Dutch ABP manages approximately €180 billion in assets, and
Norway’s GPF manages a gargantuan €825 billion - see 3.5). It is intuitive for smaller funds to strive for joint
efforts to yield more substantial results following engagement instances with target firms; thus, the findings
from this section are both corroborate and are corroborated by findings from chapter 3 - strengthening the
internal validity and transferability of the results (see 1.7.6). This idea of collaboration between investors (e.g.
PFs) is further unwrapped in sections 4.5.5 and 5.1.1.

4.5

Other Actions
Apart from divestment (see 4.3) and direct engagement (4.4), PFs in the sample underscored other actions
taken to address the environmental concerns within the CS lens. This section compiles and presents the most
frequently recurring and relevant actions detected relevant to LFFU.

4.5.1

Shareholder Meetings & (Proxy-)Voting
Most PFs in the sample explicitly address their actions taken as generic shareholders - including attending
shareholder meetings, voting on shareholder resolutions and proxy voting. As was the case with engagement,
PFs tend to generally abide by the same quantity over quality mentality (see 4.4.1) as they place a greater focus
on e.g. the number of meetings attended or number of resolutions voted on, rather than the substance
pertinent to those meetings and resolutions. For example, GPF (2018b) voted at an “impressive” 11,287
shareholder meetings in 2018 and notes that among those were meetings at FF firms Total S.A., ExxonMobil
and Chevron - though the details of the votes or meetings were omitted from the report; similarly, CalSTRS
(2018d) exclaims (through an infographic) that they voted against 51 of 96 environmental proposals in which
they were present in 2018, yet any details elaborating on what exactly these proposals were evaluating - or
what voting “for” vs. “against” meant in these cases was neglected. AustralianSuper (2018) followed suit in
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claiming that they “[v[oted on 1,400 resolutions for Aus companies and 6,700 resolutions for international
companies” (p. 21) - as did FRR (2018) by boasting of their 90% attendance record in 2018 shareholder
meetings - though again, the substance of this wide array of meetings is not thoroughly discussed and an
inherent element of cherry-picking (see 2.2.2) seems evident.
As was the case with engagement (see46.4), some PFs within the sample elaborated on the quality of their
shareholder actions in addition to the quantity of said actions - some of which bore direct relevance to LFFU.
PGGM (2017) voted in favor of a resolution mandating that ExxonMobil more transparently disclose their
climate resilience plans; peculiarly, PFZW abstained from voting in a separate meeting at Shell to pass a
proposal that would mandate that Shell produce CO2 emissions reductions targets for itself and for its clients,
justifying this decision by claiming that they recognise Shell’s efforts relating to the transition to a
CO2-neutral economy” (p. 20). PFZW fail to elaborate on the nature of this relationship further, however.
CPP (2018) also followed suit, voting in favor of shareholder resolutions demanding transparent business
disclosures from oil companies Anadarko, Range Resources, Noble Energy and Chevron. These two
instances by PFZW and CPP in which they elaborate on the specifics of their shareholder actions were
unique but still somewhat lackluster, as even they refrain from disclosing imperative details.

4.5.2

Emissions Monitoring
All PFs in the sample to some degree discuss their portfolio CO2 emissions-exposure
- and all suffer from

similar restraints in doing so. Apart from Denmark’s ATP (2019c) and CalSTRS (2018d) - who explicitly state
that they “[d]isclose scope 1, scope 2, and if appropriate, scope 3” (CalSTRS, 2018, p. 17) in computing their
carbon footprints - all other PFs in the sample do not account for scope 3 emissions when monitoring
CO2 emissions exposure in their respective portfolios. Some PFs explicitly state that “scope 3 emissions is not
included in this analysis” (GPF, 2018, p.95) - including GPF, ABP, PFZW, CPP- while others neglect to
mention their omitting scope 3 emissions - including the remaining funds in the sample (AP1, AP2, FRR,
CDPQ, AP4, Australiansuper, NYCCR). PFs that explicitly omit scope 3 argue that complete datasets is
seldom available from companies in which they invest that accurately and exhaustively dissect their footprints,
making it difficult for PFs to execute their own emissions analyses. Data availability was flagged as a limitation
by other PFs for other reasons and is revisited and elaborated upon below.
All PFs in the sample self-reportedly compute their own CO2 emission exposure and carbon footprints using
their own metrics, models, and in-house tools. Commonly, PFs compute three indicators in monitoring their
portfolio emissions: “total carbon emissions, carbon footprint, and carbon intensity” (CPP, 2018, p. 61). PFs
opt for personalized in-house emissions tools because “emissions data from companies is incomplete” (AP2,
2018, p. 51) - and since all PFs diversify their portfolios in a bid to limit risk-exposure (see 2.3.2), it is virtually
impossible for PFs to adopt a standardised tool to compute CO2 emission exposure - if there even was one
available. CPP (2018) eloquently addresses this issue:
“[D]ue to the use of differing GHG calculation methodologies by companies, incomplete reporting by some
companies and the resulting use of partial company data to extrapolate or estimate historic emissions based
on sector emissions performance” (CPP, 2018, p. 62)
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This lack of consistency implies that “carbon footprints are not fully comparable” (AP4, 2018, p. 12), which is
concerning as it becomes difficult to understand the true meaning of these self-reported carbon footprints;
this is particularly problematic for PFs who use their portfolio emissions as a relative rather than absolute
measure. FRR (2018) claims that they “ranked second among the 100 PFs most heavily invested in combating
climate change” (p. 4), and the AustralianSuper (2018) boast of their portfolios being “less carbon intensive
than their market benchmarks “ (p. 23); it is clearly a problem that both FRR and AustralianSuper are using
relational arguments - comparing their performance to other investors - given the inconsistency and variability
in monitoring portfolio footprints and CO2, exposure (among other inconsistencies , e.g. CSRing).
Some PFs in the sample self-reportedly use their self-computed portfolio CO2 exposure and carbon intensity
to guide their investment decision making. For example, a critical mandate in PFZW’s (2018) responsible
investment strategy is to have the “CO2 footprint of the investment portfolio halved by 2020” (PFZW, 2018,
p.5); to meet this goal, they divest in the most carbon-intensive companies in their portfolios, then “reinvest
the freed-up capital in the shares of more CO2 efficient companies in these three sectors” (ibid, p. 17). In
other words, their predominant tactic is to toggle between divestment and reinvestment so as to minimise
their (self-computed) CO2 emissions. CDPQ (2018) also use their
carbon footprint as a guiding metric, depicted in Figure 14, which
depicts their targeted reduction in portfolio carbon intensity by 25%
from 2017 levels by 2025. Almost all PFs in the sample use this
common technique in a bid to align themselves with the PA (UN,
2015); this is problematic, of course, due to the inconsistency and
general lack of available data expressed by various PFs and discussed
earlier in this section.
A final note to make regarding portfolio emissions monitoring is
that all although every PF in the sample self-reportedly utilizes a
unique, customised and in-house tool to compute their own carbon
intensity, almost all of these PFs (bar for AustralianSuper and
NYCCR) use an equity-based approach to some degree. That is,
they compute their percent ownership of any publicly-listed firm
that they invest in by dividing their equity by the firm’s market
capitalisation, then assume responsibility for that fraction of the
firms CO2 emissions. This resonates perfectly with the methodology in chapter 3, though there is one slight
discrepancy: namely, that PFs self-reportedly assume responsibility for a company’s CO2 emissions, whereas
my method in chapter 5 assigns PFs liability for potential CO2 emissions based on partial ownership of FF
firms and thereby those firms’ FF reserves. This corroboration raises the confidence in the methodology
employed in section 3.5.

4.5.3

“Green” Investing
Every PF in the sample bar AustralianSuper placed a significant focus on their environmentally-friendly
investment policies and practices in a bid to align themselves with the Paris Agreement (UN, 2015) and thus
address climate change. This includes, inter alia: ABP (2018b) aspiring to invest €5 billion by 2020 in
renewable energy to “fund the Dutch energy transition” (p. 13); CalsTRS (2018) investing in new green
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bonds and other “green investments that meet CalSTRS’ risk and return requirements” (p. 7); PGGM (2017)
investing €13.7 billion in “climate, healthcare, food security and water scarcity solutions” (p. 4); and CPDQ
(2018) allocating funds for “[l]ow carbon assets and investments that contribute to the energy transition” (p.
5). Copious other instances of environmentally-friendly investments in sample CSRs were uncovered,
highlighting the pedestal that PFs elevate green investments to.
4.5.3.1 Green Bonds
Green bonds were frequently raised as a point of interest by many PFs in the sample as a subset of green
investments. CalsTRS (2018) reports that “[g]reen bonds offer competitive returns that complement [their]
Fixed Income Portfolio, with the added benefit of investing in projects that benefit the environment” (p. 35) that is, they are seen as an attractive financial tool to acquire low risk and fixed-return yielding investments
while also reaping the benefits of positive environmental externalities. PGGM (2017) reinforces this
sentiment by expressing their desire “to achieve good returns and at the same time have a tangible impact on
a sustainable world” (p. 4). The financial benefits from investing in renewables were uncovered in the
literature review (see 2.5), raising my level of confidence in the selected methodologies in this study given the
resonance between the literature and CSR documents.
But the looming question persists: what are green bonds? ATP (2019c) states that “[t]here are no fixed
definitions of many of the terms used in sustainable finance, including green bonds” (p. 20), but elaborates in
explaining that,
“[t]he Green Bond Principles, which have been developed by the International Capital Market Association
(ICMA), is a set of international guidelines designed to promote integrity and better reporting. The principles
are very broadly formulated and are not legally binding” (ATP, 2018, p. 20).
Green bonds are in essence a loosely defined financial term with ambiguous regulations and scope, though
this CSR review reveals that they are a preferred investment tool by IC PFs who aspire to invest in an
environmentally-friendly fashion so as to align their portfolios with the Paris Agreement. This flexible
definition has problematically been abused by PFs in guiding their “green” investment choices. For instance,
one of CalSTRS’ (2018d) green bonds was issued by the Mexico City Airport, which has its proceedings
allocated to airport construction. This seems somewhat contradictory as air travel is one of the greatest CO2,
emitters due to the incredibly dense nature of jet fuel (Rempel, working paper). Similarly, CDPQ (2018) has
tapped into the green bond mechanism to drive a variety of counterintuitive investments, including a series of
“green real estate projects” (p. 5) in a partnership with Blackstone Financial Group in a suspected case of
land-grabbing (Luna, 2017). The simultaneous popularity and ambiguity of green bods denoted by ATP
(2019c) is clearly problematic, as it essentially enables PFs to engage with the notorious phenomena that is
green-washing.
4.5.3.2 Inconsistencies
Additional issues exist with the nature of these green investments that extend beyond the aforementioned
complexities of green bonds; like the inconsistencies with carbon footprinting (see 4.5.2), PFs in the sample
seem to inconsistently classify “green” investments in any way they see fit in their CSRs. GPF (2018b) for
instance classifies their equity held in Engie SA as “low-emission energy and alternative fuel” (p. 111), which
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seems somewhat bizarre as Fossil Free (2018) ranks them in their top 100 most potentially emitting oil and
gas firms (see 3.2.2). Furthermore, ABP (2018b) considers their investment in the Afsluitdijk (a major dam in
the north of the Netherlands) a means of addressing SDG 13 (climate action), and PGGM (2017) lumps their
investment in AdecoAgro - a Dairy Farming Agriculture Firm in South America - in the environmentally
friendly category.
4.5.3.3 Does size matter?
An interesting intricacy from this analysis is that most of the PFs from this sample that have abused the
ambiguous scope of green bonds (see 4.5.3.1) and other green investments (see 4.5.3.2) were the largest PFs
with greatest portfolio sizes (AUM). Smaller PFs from the sample - like AP1 (2018), AP2 (2018) FRR (2018)
and ATP (2019c) - refrain from self-reportedly discussing the intricacies of their investments geared toward
addressing a sustainable climate. AP2 (2018) and FRR (2018) focus on aligning their portfolio with the Paris
Agreement, with the latter reporting that
“It shall, as far as possible, continue gradually to align its portfolio with a 2C or even 1.5C trajector by
reducing the proportion of its most CO2 emitting investments and increasing so-called “green” investments
financing contributing to energy transition, especially in infrastructure, green or climate bonds, and shares in
business developing green technologies (that avoid emissions of CO2 for example)” (FRR, 2018, p. 5).
Although these PFs at times mention terms like “green bonds” or “green investments”, as is done in this
case, they generally abstain from denoting the specifics of how they actually are allocating their “green”
finances across and within their investment portfolios.
A final note should be made about the reported magnitude of these green investments, particularly in
comparison to the magnitude of equity held in FFs by PFs in the sample (see 3.3). Self-reported “green
investments” - even under to the widely varying definitions of this term - by PFs are generally orders of
magnitude less than fossil equity and even more so compared to the overall size asset portfolios. For instance,
CalSTRS (2018d) exclaims of having invested USD 364 million in solar, wind and other renewable assets,
which is essentially irrelevant compared to their USD 7.4 billion of FF equity (see 3.4) and total AUM of
USD 131 billion. Along similar lines, CPP discuss, among others, their investments in renewable energy firms
Votorantim Energia and ReNew Power of USD 272 million and USD 391 million, respectively, which is once
more overshadowed by their total AUM (roughly USD 124 billion) and FF equity (roughly USD 4.1 billion see 5.2 and 5.3). Though some commendable efforts to allocate funds in a “green” fashion do exist in the
sample - NYCCR (2018) is “[c]ommitted to investing USD 10 billion in sustainable strategies, including
climate solutions” (p. 2) - there seems to be ample room for PFs to exponentially increase the magnitude of
funds allocated to environmentally-friendly solutions.

4.5.4

Relationship with Banks
Only two PFs - Norway’s GPF and Denmark’s ATP - in the sample highlight their connections to
investment banks in discussing their actions taken to address environmental impact. GPF (2018b) frequently
publish expectation documents “to set out how we expect companies to address global challenges in their
activities” (p. 32), and in their CSR mention that they have used these reports to demand transparency
regarding “the banks’ role in financing coal-based industries” (p. 35). Although they are not demanding more
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stringent loan/borrowing environments - as was suggested by Ansar et al (2013) (see 2.2.2) - GPF (2018b) is
pressuring investment banks to better illuminate their relationship with the FF sector. Similarly, ATP (2019c)
also denotes their engagement with banks for a variety of reasons relevant to the climate agenda, including
discussing instances of tax evasion or tax fraud allegations by large multinational firms in the energy sector,
and as far as acquiring datasets used to compute metrics like their personalised carbon footprint (see 4.5.2).
I deem the mere occurrence of these instances in which PFs like GPF and ATP self-reportedly isolate an
existing linkage to other financial actors like investment banks an imperative finding in this research. As the
literature review revealed in section 2.1.1.2, shifting the focus from equity to debt financing (and thus
morphing the focal actors from investors like PFs to lenders like banks) can potentially hold the key to more
effectively promote LFFU. The nature of the linkage between PFs and banks is unfortunately outside the
scope of this research, but this immediately sets the grounds for new and exciting research to continue
exploring this bridge (see 5.3.3).

4.5.5

Partnerships & Coalitions
Bar NYCCR (2018), all PFs in the sample dedicate significant portions of their CSRs to discuss the lengthy
lists of partnerships, coalitions, collaborations, frameworks, organisations and joint ventures that they are part
of. Figures 15-17 presents a snapshot of a selection of these lists in a bid to highlight their overwhelmingly
convoluted sizes and presentation structure.
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Figure 15. Organisation membership list of PF GPF. Retrieved from GPF, 2018, p. 31.
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Figure 16 Organisation membership list of PF CPP. Retrieved from CPP, 2018, p. 56.
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Figure 17. Organisation membership list of PF AP1. Retrieved from AP1, 2018, p. 8.

As the figures above strive to depict, PFs in the sample continuously desire to partake in an expansive array
of collaborations with other financial actors. ABP (2018b) elaborates on this notion:
“ABP is actively seeking cooperation with other PFs and financial institutions. By exchanging knowledge and
experience and joining forces, we contribute to sustainable financial markets and we have more influence on
the companies in which we invest” (p. 56)
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ATP (2019c) reinforces this notion by exclaiming that they “cannot solve the world’s tax problems alone” (p.
36). PFs from this sample are clearly both motivated and (legally) able to collaborate with one another in
taking action to incorporate environmental (and social) considerations in their investment practices.
Analysing the plethora of organisations that exist to unite PFs across different axes of sustainability reveals
that different collaborative initiatives serve different purposes, not all of which are pertinent to every PF; That
is, some PFs in the sample are members of organisations in which others are not. However, two popular
initiatives seem to have sparked interest by all PFs in the sample: Task Force for Climate-Related Disclosure
(TFCD) and Climate Action 100+.
4.5.5.1 TFCD
Founded by Michael Bloomberg, the TFCD aspires to “develop voluntary, consistent climate-related financial
risk disclosures for use by companies in providing information to investors, lenders, insurers, and other
stakeholders” (TFCD, 2018, p. 1). Every PF in this sample is in some way linked to TFCD, either as a
founding member (AustralianSuper, 2018), recently joint member (CPP, 2018), or by “[s]upport[ing] the
TFCD work on advocating for climate-related reporting to be public, transparent and uniform” (AP4, 2018,
p. 2). PFs reportedly use guidelines and recommendations devised by the TFCD to shed light on their own
climate-risk exposure and influence analyses like in-house carbon footprint computation tools (see 4.5.2). The
TFCD seem to provide substantial support for PFs that aim to truly incorporate an environmental
sustainability lens in their business practices - AustralianSuper (2018) go so far as to say that TFCD “is
promoting change in the world’s largest carbon emitters.” (p. 23).
4.5.5.2 Climate Action 100+
Different from the TFCD, Climate Action 100+ (CA100) is an investor-led initiative sought to monitor,
pressure and hold accountable large CO2 and other GHG polluters (CA100, 2019). Every PF in this sample
is a member of CA100, some having recently joined and others having helped with CA100’s founding in
2017. PGGM (2017) denotes their positive experience as members of CA100:
“We achieved positive results on the basis of joint engagement initiatives, such as improvements in the
assessment of human rights risks in the mining, oil and gas sectors” (p. 4)
As was the case with PFs disclosing engagements with target firms, the details encapsulating the nature of
these “positive results” are omitted from PFZW’s (ibid) report. Despite these omissions, PFs from the
sample are optimistic and satisfied with the results thus far yielded by CA100 initiatives. I too deduce that the
CA100 may greatly improve engagement endeavors undertaken by individual PFs - this idea is also further
unpacked in chapter 7.
4.5.5.3 Limitless Array of Collaborative Initiatives
It should not be understated that it is far beyond the scope of this study to intricately dissect all of the
collaborations and organisations presented by PFs in e.g. Figures 15-17. I have selected the two most relevant
and popular organisations within this sample of PF CSRs, but I would suggest that an entirely new research
study be conducted to ascertain the significance and functionality of other coalitions mentioned by PFs so as
to expand the scope of knowledge produced in this thesis.
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4.6

Conclusion
In this section I summarize the answers to the two driving sub questions (see 4.1).

4.6.1

Sub Question 1
What is the range of actions that PFs are self-reportedly taking to address environmental concerns through a
corporate sustainability angle?
This chapter sheds light on the breadth of actions that PFs are self-reportedly taking to address
environmental concerns that shape their commitments to LFFU. A range of eight actions were identified,
including:
1. Divestment (see 4.3) from FF firms, which could take the form of:
a. Industry-Specific divestment (see 4.3.2)
b. Conditional divestment (see 4.3.3)
2. Direct Engagement with FF firms
3. Participating in shareholder meetings (see 4.5.1)
4. Voting and Proxy-Voting at Shareholder Meeting (see 4.5.1)
5. Portfolio Emissions Monitoring (see 4.5.2)
6. Investing in Green Solutions and Climate Mitigation (see 4.5.3)
7. Calling on PF relationships with Investment Banks (see 4.5.4)
8. Building Climate-Related Coalitions & Partnerships of Investors (see 4.5.5)

4.6.2

Sub Question 2
Which actions are the most popular among sampled PFs?
From 4.6.1, actions 2 (direct engagement), 5 (portfolio emissions monitoring) and 8 (coalitions &
partnerships) were the most popular actions self-reported by sample PFs. Almost all PFs also explicitly
discuss divestment in their CSRs (see 4.3), but almost all use their CSRs as an opportunity to inform
stakeholders that they do not practice divestment of FF firms frequently, and prefer to opt for other options
(see 5.3). The means by which all of these actions shape PF commitments to LFFU is unraveled in chapter 5.
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Chapter 5: Conclusions & Recommendations
5.1

Recalling The Overarching Question
This ultimum chapter aspires to answer the overarching research question:
What does an analysis of the fossil fuel equity held by pension funds from industrialized
countries and their self-reported actions to address environmental concerns reveal about
commitments by pension funds to leave fossil fuels underground (LFFU), and how is this
relevant to inclusive development?
This chapter first draws conclusions regarding PF commitments to LFFU (see 5.2), applies these conclusions
to the PFs in the sample by offering an intra-sample ranking system (see 5.3), reflects on the relevance of the
research to prospects of ID along with the reflections on ontology, epistemology and the research
methodology (see 5.4).

5.2

Conclusions
This research draws two critical conclusions supported by four arguments for each, which are presented
below and through which I offer one recommendation per argument so as to improve PF commitments to
LFFU. Improving PF commitments to LFFU will inevitably improve their commitments to minimizing risks
from stranded assets (see 2.2.5 and 2.5.3), improve PF alignments with the PA and complying with the
carbon budget (see 1.2.1 and 2.5.3), and finally, improving their commitments to the prospects of ID (see
1.2.2, 2.5.4 and 5.3.2).

5.2 .1 Conclusion 1
Pension Funds are not focused on or committed to LFFU despite owning substantial Fossil Fuel
Firm equity
Mixing and integrating the results from chapters 2, 3 and 4 reveals that PFs are not committed to LFFU or
supporting efforts to do so in spite of their evident financial ties to the FF sector (see 3.3 and 3.5). This is
supported by the following:
Argument 1: P
 Fs do not include potential emissions from FF equity when computing their portfolio
footprints, thus implying that LFFU is not held at the core of their environmental considerations
The CSR review revealed that almost all PFs in the sample use an in-house tool to compute their CO2
emissions (among other metrics) (see 4.5.2), and none of these tools take into account the potential
emissions that PFs are responsible for by owning FF firm equity. Their analyses are restricted to output
CO2 in a reactive fashion and do not engage proactively in assessing future emissions that they are
accountable for by being partial owners of FF reserves. When addressing these environmental concerns,
PFs resort to reactive environmental risks and neglect to account for FFs altogether, clearly indicating
that there is no place for the stranded asset narrative (see 2.2.5), at least from the perspective of overall
portfolio emissions. PFs therefore use the CS mechanism to focus on emissions today rather than
potential emissions in the future, thereby omitting the LFFU narrative from their environmental
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considerations. This fails to acknowledge the importance of taking a proactive stance and assuming
liability of potential emissions through partial reserve ownership through FF equity, neglecting LFFU.
Recommendation:
PFs should (legally or voluntarily) adopt a more proactive approach to discerning their emissions liability
by account for potential CO2 emissions due to FF equity ownership to truly incorporate LFFU and
stranded asset theory in their environmental considerations of CS. PFs should adopt the same
methodology used in this study to compute FF equity ownership and subsequently emissions liability (see
3.5). This approach mirrors the equity-based approach voiced by several PFs in the sample (see 4.5.2),
which sees investors assume responsibility for the fraction of a company’s total emissions based on their
equity of ownership. In essence, PFs are de facto partial owners of FF reserves by owning FF firm equity;
they should be held liable for the potential emissions that may result from their ownership of FF firms
(and thus those firm’s FF reserves), and subsequently report these potential emissions as part of their
carbon intensity calculations.
Argument 2: PFs perform risk analyses to determine if, when and how to engage with firms, but
neglect to account for the risks posed by stranded assets and FF over-consumption in these
analyses, prohibiting them from committing to LFFU
Every CSR in the sample indicated that PFs rely on a systematic risk-based algorithm to determine if,
when, and with which firms from their portfolio to engage (see 4.4.2). These analyses evaluate the
(environmental) risks posed by their investees and assess whether their investments are (or will be)
violating the environmental concerns that they wish to address. However, not once did a PF from the
sample report that the risks posed by stranded assets (see 2.2.5) or risks from surpassing the carbon
budget and neglecting the PA (see 1.2.2) was incorporated in their risk analysis and
engagement-determining criteria. This is likely the reason by PFs have been engaging reactively rather
than proactively, if at all, with FF firms (see 5.2.2). By failing to proactively account for stranded asset
risks while engaging with the environmental dimension of CS, PFs are inherently unable to engage with
FF firms in a productive manner and commit toLFFU. There is no evidence to suggest that the risk
analyses used by PFs engage proactively with risks derivative of stranded assets or failing to comply with
the carbon budget and the PA.
Recommendation: Incorporate Risks Posed by Surpassing IPCC Carbon Budget and stranded assets in Risk Analysis &
Engagement Criteria
I recommend that PFs must account for the risks posed by violating the carbon budget and producing
stranded assets in their risk analysis, so as to subsequently implement argument 2 (see above) and
proactively engage with FF firms to better commit to LFFU. The intricacies regarding this improved and
enhanced risk analysis are beyond the scope of this study (see 1.7.7), and undoubtedly merit further
research (see 5.4.5).
Argument 3: PFs self-reportedly divest from specific FF firms, which is detrimental to the LFFU
narrative as divestment will at the very best prolong tangible actions to promote LFFU by transfering
FF equity, and in the worst case derail any efforts to support LFFU by shifting FF ownership to
neutral investors
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PFs resort to divestment from FF firms at times in which either: the risks borne by said firm are too high
(resulting from an in-house risk analysis); PFs do not expect that any tangible results will arise from
engaging with said firms; or to disassociate themselves from environmentally-problematic firms. These
divestment instances are essentially cases in which PFs engage with the environmental dimension of CS
by claiming that removing certain environmentally-unfriendly firms (e.g. coal firms, see 4.3.3) from their
portfolios is positively contributing to environmental affairs, when in actuality this very action of
divestment directly hampers any hopes to promote LFFU and minimize risks posed by stranded assets
and surpassing the carbon budget. Divestment - regardless of the motivational force - hampers LFFU by
transferring ownership to neutral investors (see 2.2.4), or in the best case, prolongs any motions to
support LFFU by unproductively shifting ownership of the FF equity. By divesting from FF firms, PFs
de facto fail to commit to LFFU.
Recommendation: DO NOT DIVEST.
Perhaps the simplest recommendation, PFs should not divest from any of their existing FF equity; the
costs of divestment (see 2.2.4) heavily outweigh its benefits (see 2.2.3); divestment will problematically
prolong the timeframe in which FF firms can be held accountable to limit FF exploration, extraction, and
commercialisation, and will subsequently hamper LFFU in the short and long terms. I suggest that PFs
that currently manage FF equity withhold said equity, and follow the other recommendations in a bid to
promote LFFU as soon as possible.
Argument 4: PFs self-reportedly establish and participate in a long list of partnerships and coalitions
to address environmental concerns, but the objectives and purposes of these organizations is
unclear, and due to the sheer number of organizations, they are not as effective as they could be in
supporting initiatives to LFFU
The CSR review shed light on the overwhelmingly expansive array of networks, coalitions, and
collaborative initiatives that PFs self-reportedly partake in to engage with firms (e.g. Climate Action
100+) and seek disclosure recommendations (e.g. TFCD) (see 4.5.5). It was generally unclear as to what
the exact intentions were behind all of these dozens of organizations, and particularly what was being
accomplished by each one with regards to FF use. Furthermore, many PFs voiced concerns over a lack of
substantial intra-PF collaboration to impactfully engage with (FF) firms to address flagged risks and
violations (see 4.4.4). This call for additional collaboration juxtaposed with these endless lists of
organizations (see 4.5.5) imply that the organizations themselves are not used productively or to their full
potential, particularly in terms of committing to and promoting LFFU. I argue that the very existence of
coalitions between investors to address environmental considerations of CS has the potential to support
LFFU, but these organizations should be restructured and enhanced to more impactfully and successfully
enable PFs to commit to LFFU.
Recommendation: Establish Niche Coalitions to Engage with FF Firms
PFs in the sample jointly hold significant ownership of the 200 largest FF firms (see 3.5). PFs should
form niche coalitions with other specific PFs that jointly maximize ownership of target FF firms; this will
subsequently result in more meaningful, productive, and expedited engagement processes and results
aligned with the LFFU agenda and thus bolster PF commitments to LFFU. Already-existing coalitions
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and organisations like Climate Action 100+ can be used as frameworks to construct these more targeted
sub-coalitions.

5.2.2

Conclusion 2
PFs are committed to other environmental concerns that are ineffective for and detract from their
commitments to LFFU
As per their lack of commitment to LFFU (see 5.2.1) PFs are committed to addressing other environmental
concerns that are not focalized on the LFFU narrative. These non-LFFU centered efforts are ineffectively
detracting from their ability to commit to LFFU, supported by the following:
Argument 1: P
 Fs inaccurately measure portfolio carbon footprints due to inconsistent and incomplete
data from investees by neglecting scopes 2 and 3 emissions, which presents a misguided
representation of FF demand in their portfolios and hampers commitments to LFFU
Almost all PFs in the sample indicated that they sought to compute the overall carbon emissions of their
portfolio (see 4.5.2). However, they were often limited in doing so, as they repeatedly voiced concerns
over incomplete and unstandardised emissions data made available by firms in their portfolios. Emissions
data was almost always restricted to scope 1 (and seldom included scope 2) emissions, was often outdated
by a number of months, and was disclosed in unstandardized formatting - making it difficult to
adequately assess the emissions exposures of any given PF portfolio. This is the most consistent
environmental address voiced by PFs, and in essence it offers insight into the demand for FFs in PF
portfolios as it focuses on FF usage at the end of the supply chain rather than FF supply at the forefront the latter of which is the central focus of LFFU. This measure of FF-demand is inaccurate and
uncomparable across PFs because firms are unable to provide timely data encapsulating all scopes of their
emissions, which detracts from PF commitments to LFFU and hampers LFFU prospects altogether.
Recommendation:
To improve this issue, national governments (in which publicly-listed firms are traded on their respective
stock exchanges) should legally mandate that firms transparently publish the entirety of their emissions
spectrum for which they are liable, including scopes 1, 2 and 3 emissions. Greenhouse Gas Protocol
(2013) offers a comprehensive technical guide illustrating how companies can accurately include scope 3
emissions in their calculations; if done so in a consistent and standardized manner, PFs would have the
necessary data to more meaningfully compute their own emissions liability and compare across other PFs
and investors.
Argument 2: P
 Fs are mislabeling investments as “green” and “sustainable”, which is not only failing
to directly promote LFFU but might be limiting LFFU altogether by inadvertently increasing
demand for FFs
There is immense discrepancy and ambiguity regarding the true nature of PF climate mitigation
investments; this was reflected both by the repeated uncertainty voiced by PFs in the sample, and vast
array of self-reported “green” investments conveyed in their CSRs (see 4.5.3). As reported by ATP
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(2019c), “[t]here are no fixed definitions of many of the terms used in sustainable finance, including green
bonds” (p. 20); this is clearly problematic particularly for the LFFU and stranded asset narratives, as PFs
are inconsistently investing in “mitigation” projects that might be stagnating or perhaps perpetually
worsening efforts to LFFU. PFs are thus claiming that they are allocating funds to support “green”
investments in a bid to address environmental concerns through CS, however, these investments could
potentially be indirectly increasing the demand for FFs (and thus hampering LFFU), intensifying the risks
borne by stranded assets (see 2.2.5) and surpassing the carbon budget (see 1.2.2). PF environmental
concerns addressed through climate mitigation is not only directing efforts and commitments away from
LFFU, but might also be directly countering LFFU by raising demand for FFs through questionable
sustainable alternatives.
Recommendation: Standardize the Scope of “Green” Investments
PFs should adopt a concise definition of what exactly constitutes “green bonds” and climate mitigation
investments in general. I suggest that PFs use an adapted version of the UNEP (2018) definition, which
would read (with my addition in bolded italics): “[m]itigation refers to efforts to reduce or prevent
emission of greenhouse gases” (p. 1) to ensure that the PA and IPCC carbon budget are held at the
center of mitigation. This would avoid the undesirable situation in which PFs attribute funds from green
bonds to finance Mexico City’s Airport, as was the case with CalSTRS (2018d) (see 4.5.3.1).
Argument 3: P
 Fs allocate a miniscule size of funds to sustainable investments compared to their FF
equity and portfolio sizes, which implies that these investments are used to lure attention away from
FFs and thus hamper commitments to LFFU
Most PFs in the sample do not self-reportedly allocate a comparable magnitude of funds to climate
mitigation investments (in spite of the problematically unbound scope of what is meant by mitigation
investments - see conclusion 2 argument 2) compared to their estimated FF equity and portfolio sizes
(see 3.4). PFs as a whole use their CSRs as an opportunity to shed light on how they are addressing
environmental concerns by investing in environmentally friendly projects (see 4.5.3), but these
investments are often orders of magnitude smaller than the FF equity they hold (see 3.3 and 3.5). This
study was limited to asserting the financial linkage between PFs and the FF market through liquid assets,
and does not even take into account the illiquid investments (e.g. infrastructure and real estate) that PFs
make in the FF sector; the size of green investments is already negligible compared to the findings in this
study, and will be rendered even more so if the scope is expanded to account for all FF investments by
PFs. PFs thus engage with the environmental dimension of CS by promoting their green and sustainable
investments, though as far as the LFFU and stranded asset narratives are concerned this is only detracting
efforts to truly commit to LFFU.
Recommendation: Increase the Size of Funds Allocated to Mitigation Relative to Portfolio Size
Upon agreeing on a standardized and comprehensive definition of what should be encapsulated by
“mitigation investments” (see proposed definition in conclusion 2 argument 2), PFs should increase the
size of the funds that they allocate to climate change mitigation relative to the size of both their FF equity
and portfolios. Gargantuan funds like Norway’s GPF (2018a) hold FF equity that are orders of
magnitude greater than their self-reported “green” investments; in order to truly comply with the IPCC
carbon budget, PFs must use their financial prowess to invest in a greener future.
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Argument 4: P
 Fs engage reactively rather than proactively with firms, which does not support the
LFFU and stranded asset narratives as they are both inherently outward looking and require
preemptive action
In the limited instances in which PFs actually self-reported engagement with FF firms, only one of these
engagements was done proactively (ATP, 2018) in an attempt to limit future coal production. All other
instances were notably reactive - e.g. GPF (2018b) engaged with companies like Shell and Engie SA to
discuss equipment safety as a result of oil spills (see 4.4.3). Such engagements are arguably beneficial but
do not hold the mission of LFFU and stranded asset risk minimization at the core and thus, in this
analysis, are counterproductive to LFFU commitments. PFs engage with CS by using engagement tactics
that do not resonate with the LFFU and stranded asset narratives, and thus, employ engagement
strategies that detract from efforts to LFFU. By drawing attention to engagements with FF companies in
their CSRs, PFs are building the fallacious impression that they are directly addressing LFFU and future
risks posed by stranded assets, though in reality they are prolonging the urgency to LFFU altogether.
Recommendation: Engage Proactively Rather than Reactively with FF Firms
In order to truly achieve substantial benefits to promote LFFU through engagement with FF firms, PFs
should engage proactively rather than reactively - addressing core issues of over-producing and
over-commercializing FFs rather than the repercussions of doing so.

5.3

Intra-Sample Ranking
This section hones in on the conclusions drawn in section 5.2 and evaluates the PFs in the sample on the
basis of the environmental concerns that they address (see 4.3-4.5) and their corresponding commitments to
LFFU. The purpose of doing so is twofold; it both supports and justifies the conclusions drawn in section 5.2
and contributes to FFGI (2018) (see 1.8.1) by adding a new dimension to their existing database. Table 11
visually illustrates these evaluations and are elaborated here. A few general notes. First, since CalPERS and
TRSNYC were excluded from the CSR review in chapter 4 due to their lack of appropriate document
availability (see 4.2.1), they were also excluded from this evaluation in a bid to maintain consistency. I have
included them in Table 11 for completeness, though all of their entries (apart from FF financial linkage,
which was derived in 3.3) are listed as “NA”. Second, the PFs in Table 11 are ordered by the magnitude of
their FF equity (see 3.3); GPF manages the greatest FF equity and is assigned a score of “5” and is in the first
column - whereas the AustralinSuper (abbreviated to ASup in Table 11) was found to have the lowest
financial linkage to the fossil industry in 3.3, denoted by both its position in the last column of Table 11 and a
score of “2”. Apart from “fossil fuel financial linkage”, all other items were scored on the following spectrum:
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Where scores of 4 and 5 were assigned if PF environmental concerns were thought to suggest strong and very
strong commitments to LFFU, respectively, scores of 3 implied neither commitment or lack of commitment,
scores of 2 represent PF environmental concerns that suggest they are not committed to LFFU, and scores of
1 were assigned when PFs commitments to other environmental concerns were detracting from their
commitments to LFFU. This spectrum is applied in the following subsections.

5.3.1

Emissions Considerations
No PF was awarded an emissions consideration score greater than 3 bar ATP (earning a score of 4). A score
of 1 indicates that a PF did report any true attempt to compute their portfolio’s carbon exposure; scores of 2
indicate that PFs made an effort to compute their portfolio’s emissions but failed to explicitly account for
scope 3 emissions in doing so. If PFs specifically acknowledged that scope 3 emissions were beyond the
scope of their emissions calculations, a score of 3 was assigned. ATP earned a score of 4 because they
attempted to incorporate scope 3 emissions in their computations as best possible, though they admitted that
they were limited due to data unavailability - which fettered their score from the maximum 5. As illustrated,
the majority of PFs earned scores of 2, indicating that most PFs in the sample failed to acknowledge their
incomplete emissions calculations that omitted scope 3 altogether. As a result, most PFs in the sample are not
committed to LFFU through their emissions considerations.

5.3.2

Mitigation Investments
PF investments in climate mitigation were largely reflected in a lack of commitment to LFFU and detracted
from commitments to LFFU. Scores of 1 were assigned to five PFs that allocate significantly lower funds (by
at least one order of magnitude) to green investments (see 4.5.3.3) compared to their FF equity (see 3.3) and
have loose definitions for the nature of these green investments (see 4.5.3.2). Three PFs earned scores of 2 denoting no commitment to LFFU - if there was reason to believe through their CSRs that their scope of
climate mitigation investments was appropriately tightened, but the magnitude of the investments remained
substantially lower than FF equity. ATP was the only firm to perform well in this category - earning a score of
5 representing high commitment to LFFU - by presenting acceptable definitions for green investments, and
allocating more funds to climate mitigation than FF equity.

5.3.3

Engagement Policies
Although most PFs acknowledge the benefits of direct engagement with firms, they seem to engage
unproductively vis-a-vis FFs; if they engage at all with FF firms, they do so reactively rather than proactively
by addressing wellhead risks rather than limiting FF extraction (see 4.4.3). This intricacy was central to the
scoring system in Table 11 - ATP earned the highest score of “4” for engagement policies as they were the
only PF in the sample to explicitly discuss proactive behavior with FF firms to limit emissions. Other PFs
earned scores of “3” if they engaged reactively with other non-FF firms, “2” if they engaged with FF firms
reactively rather than proactively (e.g. GPF engaging with Shell to discuss wellhead safety) and “1” if their
engagement procedures were superficial and ambiguous. Most PFs were assigned engagement scores of either
2 or 3, implying that their engagement policies in general translate to a lack of commitment to LFFU (score 2)
or neither commitment or lack thereof (score 3).
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Table 11. Pension fund ranking system, inspired by FFGI (2018)
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5.3.4

Divestment Policies
Divestment and engagement policies were also somewhat lackluster for most PFs in the sample, though the
former saw better scores than the latter. Five PFs in the sample explicitly mentioned that divestment is a last
resort, and that engagement with problematic firms takes precedence in almost all cases - this awarded PFs a
score of “5”, operating under the premise that divestment is quintessentially unproductive and merely
prolongs properly addressing the carbon budget (see 5.3.4). These five PFs are thus very committed to LFFU
by refraining to divest, given this evaluation methodology. Scores were lowered depending on the degree to
which PFs actively utilized divestment as a tool and thus hampered LFFU. AP1 earned a score of “3”, for
instance, because their CSR underscores their tendency to divest in firms if they believe they will not be able
to substantially make an impact by engaging; PFZW was awarded a lower core of “2” because they illustrate
more frequent divestment instances based on computed risks.

5.3.5

Collaboration Quality
Coalitions and partnerships in which PFs participate (see 4.5.5) present a potential to highly commit to LFFU,
but were in general not used to their potential and more often than not detracted from PF commitments to
LFFU. Four PFs were assigned scores of 1 because their CSRs were inundated with lists of organizations with
no clear objectives regarding environmental (or FF) affairs or the role that the PF played in the organizations
themselves. Scores were improved as PFs focused on the intricacies of these organizations and explicitly
presented their environmental goals. If the goals were (in)directly seeking to LFFU, and if the PF played an
active role in doing so, higher scores were assigned. Three PFs (AP2, AP4 and ATP) were assigned scores of
4 as their coalition endeavours were to some degree targeting LFFU.

5.3.6

Overall
Danish ATP was by far the best performing PF and was committed (4) or very committed (5) to LFFU in all
categories. Swedish AP4 was a close second, though unlike ATP, AP4 was not as committed to LFFU via
mitigation investments (score of 3) and was not committed to LFFU through their emissions considerations
(score of 2). Canada’s CPP came in third as it was neutrally not committed or uncommitted to LFFU in all
categories, except for presenting very high commitment to LFFU via their divestment policies. Note that
these three best-performing PFs had the 13th, 12th, and 7th strongest financial links to the FF industry,
respectively (see 3.3). AustralianSuper and Norway’s GPF were the two worst-performing PFs in the sample,
earning scores of 1 almost entirely across the board, indicating that they are both not committed to LFFU
and committed to other concerns that are detracting from their LFFU commitments. Interestingly,
AustralianSuper and GPF were found to have the lowest and highest FF equity, respectively (see 3.3),
suggesting that within this sample there is no correlation between FF-equity under management and actions
taken to commit to LFFU. Apart from the two aforementioned front-runners (ATP and AP4), all PFs in the
sample were generally not committed to LFFU (score 2) and committed to other actions that detracted from
LFFU commitments (score 1). These rankings and conclusions support and are the basis of the general
conclusions in 5.2.1 and 5.2.2.
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5.4
5.4.1

Reflection
Prospects of ID
Figure 17 presents an adapted version of the conceptual framework in Figure 4 (see 2.5.4) by compiling the
results from sections 3.6.1, 3.6.2, 4.6.1, 5.2.1 and 5.2.2.

Figure 17. Adapted conceptual framework
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Figure 17 builds the complete concluding narrative for this study5. Through the substantial and significant FF
equity held by sample (and extrapolating, global) PFs (see 3.6.1), PFs both are reliant on the performance of
the FF sector and have leverage over FF firms as shareholders. Through the CS framework, they engage in
actions to address environmental concerns (see 4.6.1) self-reported through CSRs (see 2.5.1) that shape their
commitments to LFFU. However, upon scrutiny, this study concludes that through these actions PFs are not
committed to LFFU (see 5.2.1 and 5.2.2), which means that they are de facto not committed to minimizing
the risks posed by stranded assets (see 2.5.2). By failing to commit to minimizing these posed risks, PFs are
threatening prospects of ID (see 1.2.2).
The results from this study (which was empirically driven given my pragmatic stance (see 1.7.2 and 5.4.2))
have shown that there is a dire and urgent need for development scholars to revamp the way that global
warming is being tackled on an academic level. Development research on global warming and climate change
typically isolates small cases and focuses on predominantly the second goal of the PA on Climate Change adaptation (see 1.5.1). This empirically-driven and global-scale research has shown that in order to improve
the lackluster NDCs (see 1.5.1) and push towards meeting the goals of limiting average global warming to
1.5-2°C (PA goal 1) and aligning global financial flows appropriately with limiting warming (PA goal 3),
development scholars must go far beyond the theoretically-driven and niche case study approaches typically
employed.

5.4.2

Ontological & Epistemological Position
I embodied a pragmatic ontological and epistemological stance while designing and conducting this study (see
1.7.2). This pragmatic approach blended social constructionist and post-positivist ontologies together to study
the relationship between PFs and the LFFU narrative in an empirically-driven fashion. Upon completing the
research, I remain supportive of the focus on pragmatism as the nucleic ontology, as the varying phases of the
research - in spite of their contrasting quantitative and qualitative natures - endorsed “a strong and practical
empiricism as the path to determine what works” (Robson & McCartan, 2016, p. 29). A systematically
practical lens was used to analyze investment portfolios, scrutinize CSRs and integrate results, holding key
pragmatic features throughout.
I initially placed somewhat of an emphasis on the suspected social constructionist elements of the qualitative
phases (see 1.7.2), which are certainly relevant, but upon reflection are not as ontologically pivotal as
anticipated. The quantitative stage of the research called more intricately on discerning the reality of FF equity
held by PFs; as the research unraveled and the dominant qualitative phase evolved into a systematic CSR
review (QUAL 2 - see 1.7.1), the same pragmatic position was deemed useful to shed light on the intricacies
of the self-reported actions taken by PFs to engage with environmental sustainability and eventually link to
LFFU. I became more interested in the self-reported actions taken by PFs themselves rather than the
perceived effects or impacts of said actions, which meant that my ontological focus of the qualitative phases
shifted toward pragmatism. This also became apparent while integrating my results and drawing conclusions
in the final stage of the study. The research yielded a typological list of actions undertaken by PFs (see 4.3-4.5)
and drew conclusions vis-a-vis PFs commitments to LFFU (see 5.2), which certainly bears pragmatic traits.
Pragmatism was thus an ideal position for this research, not necessarily because of its ability to intertwine
5

Note that some boxes in Figure 17 are grayed out in order to shed light on the additions to Figure 4
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constructionism with positivism, but rather due to the empirically problem-solving focus enabled by such a
stance.
I morphed the theoretical framework while conducting the research from placing an extensive focus on the
full spectrum of ID to taking a centralized focus on CS and merely making the linkage to ID. The theoretical
framework explicitly and consciously selected CS over corporate social responsibility (see 2.5.1) due to the
more normative implications of the latter. This research did not necessarily intend to argue on behalf of the
“best” actions for PFs to take to promote LFFU, rather I sought to systematically link the self-reported
actions to the LFFU narrative - a notion which resonated more harmoniously with the pragmatic ontological
and epistemological frameworks. All in all, the pragmatic approach was rendered successful for the
mixed-methods design.

5.4.3

Mixed-Methods Research Design
The hybridized divergent-convergent mixed-methods design employed in this study was deemed quite
successful. The concurrently executed stages quant 1 and QUAL 2 (see 1.7.1) complemented one another,
which allowed for synergistically enriched results and smoothly salient integration in the final phase QUAL 3.
Both the quantitative analysis in chapter 3 and the CSR review in chapter 4 were carefully designed to address
niche gaps in knowledge (see 1.3) that had thus far been neglected by the already limited academic research
conducted on PFs. Furthermore, by relying solely on publicly available data (in the form of both investment
portfolios and CSRs), I was able to acquire the necessary data for each phase rather quickly and subsequently
devoted the majority of my time and energy to scrutinize, analyze and deduce - a luxury that previous MSc
researchers have not had, as they have relied on scheduling and conducting interviews with either (mostly)
NGOs and (on occasion) PFs. Data integration was also successful, as just alluded to. The statistical results
from chapter 3 (phase quant 1) discerned the financial linkages between PFs in the sample and the FF
industry, which enabled more specific analyses of PF CSRs in phase QUAL 2 - searching for specific FF
firms of which they were found to hold substantial equity in quant 1 - and subsequently drawing
well-informed conclusions in QUAL 3. Overall, the mixed-method design was unique, well-rounded, and
tightly intertwined within and between stages.
An area for improvement pertained to the literature review (QUAL 1) that inaugurated the study. I executed
the literature review to search for relevant knowledge gaps, though I believe that the preliminary question I
asked in doing so was too specific. It read: “how can PFs take action to successfully promote LFFU?”, which
was far too specific given the scarcity of academic literature on PFs themselves, let alone their relationship to
the FF industry. Having gained familiarity with the available academic research on PFs, I would - in a future
study - ask more descriptive and generalized questions when exploring such a niche topic as this.

5.4.4

Ethical Considerations
The ethical issues pertinent to this research (see 1.8) did not evolve as much as the ontological stance nor the
methodological design. Due to the lack of “informants, participants or interviewees” (AISSR, 2019, p. 2), the
dominant ethical consideration still revolves around how the results of this research will impact all relevant
stakeholders, including inter alia employees of FF firms, mine workers, PF employees, pensioners and
engineers. The results (see 5.2 and 5.3) clearly show that the self-reported actions taken by PFs relevant to
environmental sustainability discourses are negatively shaping efforts to LFFU; it is thus possible that these
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results are used by PFs and policymakers to adapt said actions so as to positively sculpt efforts to promote
LFFU, which may bear adverse effects on a multitude of stakeholders. I urge reviewers to utilize these results
multidimensionally rather than linearly, accounting for the wellbeing and inclusion of all relevant stakeholders
when devising strategies for PFs to adopt to promote LFFU, for instance exploring new jobs in the
renewables sector (see 5.2.2) to replace vanished FF jobs, and exploring alternative ways to yield high ROIs
so that pensioners are not left stranded in the quest for a fossil-free economy.

5.4.5

Opportunities for Future Research
Furthermore, this research has revealed a series of exciting opportunities for future research that were beyond
the scope of this study. These include:
1) Evolving the risk analyses procedures using by PFs to determine the means by which
firm-engagement takes place so as to include the risks posed by stranded assets and surpassing the
carbon budget (see 5.2.1)
2) Explore how existing collaborative initiatives like Climate Action 100+ can be used as a basis to craft
niche and targeted coalitions of PFs to more effectively engage with FF firms (see 5.2.2) in a
proactive manner (see 5.2.1)
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Appendix C. Inferential Statistics Support
Table AB. Pension Fund CU200 Investments - OLS Formatted

Note that the columns “Public Equity” and “Fixed Securities” denote the value of assets that each PF have
reported in the asset lists I acquired in the earlier stages of the analysis. As a result, “Total Portfolio” is the
sum of these two asset values and disregards other entries in PF investment portfolios, like Real Estate or
Private Equity. I purposely neglect to include all other entries but public equity and fixed securities, as these
are the only two forms of investments that I are concerned with regarding the financial linkages that PFs bear
with FF firms. The analysis could be expanded to include other dimensions of assets held by Pension Funds,
which would then require a parallel analysis of privately owned FF firms or real estate used to FF intensive
projects; this is, however, outside the scope of this MSc due to time constraints. I finally note that the last
three columns represent the percentage of public equity, fixed securities, and overall portfolio that each PF
dedicates to CU200 investments. For instance, Norway’s GPF allocates 6.19% and 0.54% of its entire equity
and security lists to CU200 shares and bonds, respectively.
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The Q-Q plot shows the theoretical quantiles of the normal distribution of the dependent variable vs. the
observed quantiles; the greater the overlap along the line of normality down the central diagonal (orange line)
the more normally distributed. This is imperative as the OLS operates under the assumption that the
dependent variable is normally distributed.
PF investment in FF firms is reasonably
normally distributed. There is some deviation
from the line of normality, but for the most part
the data points from our sample arguably
embody normal character - with the exception
of the rightmost and topmost data point the
Q-Q plot, which belongs to Norway’s GPF.
Otherwise, I am comfortable concluding that
the desired variable passes the Q-Q test.

I subsequently plot the residuals of the dependent variable against the fitted values to assess excessive
deviation, shown below. .

Residual vs. fitted plot for dependent variable Investment in FF firms to assess validity of OLS regression

I immediately notice that the y-residuals are not scattered in any clear shape or pattern about the line x=0,
which is promising. Residuals are scattered rather symmetrically about the horizontal axis and no outstanding
outliers are present. I am happy to accept the results from the residual vs. fitted plot.
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Finally, Cook’s Distance is computed for all observations to ensure that not one or a cluster of data points are
dominatingly influencing the relationship in (2). The plot of Cook’s Distances is shown below. No major
influences by multiple observations are noticed. As a result, our model passes Cook’s Distance Test.

Cook’s Distance plot to test of influential observations that may potential skew the relationship predicted by equation (2)
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A plot of this relationship, along with the other plots to assess the validity of this relationship, is shown in the
matrix below. With an R2 value of 0.839, this logarithmic relationship capturs 10% less variance in our data,
but is still substantially high given the nature of this study. I see this variance captured in the top left quadrant
below, where no major outliers exist.

Matrix plotting the log-log relationship between PF portfolio size and PF CU200 investment (top left), Q-Q plot of log(CU200
Investment) (top right), residual vs. fitted plot of log(CU200) (bottom left), and Cooks’ Distance plot (bottom right)

The matrix above shows that the dependent variable log10(CU200 Investments) is more normally distributed
than its linear counterpart from the former analysis, raising our confidence that this log-log relation is better
suited to depict the proportionality between PF investment size and CU200 investment. Furthermore,
residual vs. fitted test and Cook’s Distance also show more promising results, and the former consists of a
random scatter about the horizontal access and the latter only includes one influential observation (13), which
bears less influence on the model than the most influential observation from the linear OLS regression.
.
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OLS Regression Result Summary with Coefficients (top) and Validity Tests (bottom)

The tables above reveals a number of statistically significant relationships, though I would like to point out
that the entry in the final row - which depicts the linear relationship between PF public equity assets and the
percentage of equity assets dedicated to CU200 equity - returned p-values far above our level of confidence
among failing other validity tests. I include this entry to show that not all permutations yield significant
relationships; in fact, any combinations including percentages of PF portfolios invested in CU200 firm yielded
no substantial results, thus I eliminate these variables from our analysis.
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Appendix D: Code For Investment Portfolio Cleanup
functionformat(){

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"Coal Profiles"
);

varc
sheet= s
heet
.getSheetByName(
"Coal Summary"
)
v
ara
= 
2;

f
or
(v
ari
= 4
;
 i
<
= 
103
; 
i+
+){

//var gtc = csheet.getRange(i,3).getValue();

//var mcap = csheet.getRange(i,7).getValue();

varn
ame= c
sheet
.getRange(
i
,2

).getValue();

//mainsheet.getRange(22, a).setValue(gtc);

//mainsheet.getRange(19, a).setValue(mcap);

mainsheet
.getRange(
1
, a

).setValue(
name
);


a= a
+ 3
;

}
v
arn
ameForm= m
ainsheet
.getRange(
1
, 
12
, 2

, 2

).getValues();

mainsheet
.getRange(
1
, 
16
, 
2
, 2

).setValues(
nameForm
)
}
functioncols(){

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"Coal Profiles"
);
v
arf
ormulas= m
ainsheet
.getRange(
3
, 3
,
 
16
, 2
)
.getFormulasR1C1();

varf
ormulas2= m
ainsheet
.getRange(
20
, 2

, 2

, 1
)
.getFormulasR1C1();

vart
itles= m
ainsheet
.getRange(
2
, 2

, 
1
, 3
)
.getValues();
f
or(
vari
= 5
;
 i
<= m
ainsheet
.getLastColumn(); 
i
=i

+3

){

varn
ame= m
ainsheet
.getRange(
2
, i

).getValue();

mainsheet
.getRange(
1
, i

).setValue(
name
);

mainsheet
.getRange(
2
, i

, 1
,
 
3)
.setValues(
titles
);

mainsheet
.getRange(
3
, i

+1

, 1
6
, 2

).setFormulas(
formulas
);

mainsheet
.getRange(
20
, i
,
 2

, 1

).setFormulas(
formulas2
);
}
}

functioncoal(){

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"Coal Profiles"
);
f
or(
vari
= 2
;
 i
<= m
ainsheet
.getLastColumn() + 
3;
 i

=i

+
3)
{
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mainsheet
.insertColumnsAfter(
i
, 
2)
;
}
}
functionmergeTabs() {

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"Table 3"
);

varl
astrow= m
ainsheet
.getLastRow();
f
or
(v
ari
= 4
;
 i
<= 
122
; i

++){

vard
atasheet= 
sheet
.getSheetByName(
"Table "+ 
i)
;

varl
ength= d
atasheet
.getLastRow();

vard
ata= d
atasheet
.getRange(
2
,
2,

length
-1
,
3)
.getValues();

mainsheet
.getRange(
mainsheet
.getLastRow() + 1
,
 2

, l
ength
-1
, 
3)
.setValues(
data
);
}
}
functioncountry() {

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"International Equity"
)

for
(
vari
= 3
701
; 
i<= m
ainsheet
.getLastRow(); 
i+
+){

vare
ntry1= m
ainsheet
.getRange(
i,
 2

).getValue();

vare
ntry2= m
ainsheet
.getRange(
i,
 3

).getValue();
if
(e
ntry1== e
ntry2
){
m
ainsheet
.deleteRow(
i
);
i
= 
i1
;
}
}
}
functionblank() {

vars
heet= SpreadsheetApp.getActiveSpreadsheet();

varm
ainsheet= s
heet
.getSheetByName(
"page-1-table-1"
);

for
(
varj
= 2
721
; 
j<
=
mainsheet
.getLastRow(); 
j+
+){

vare
ntry= m
ainsheet
.getRange(
j
, 1

).getValue();

if
(e
ntry== "
"
){
m
ainsheet
.deleteRow(
j
);
j
= 
j1
;
}
}
}
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Appendix E. PFs excluded from the sample due to
asset list inavailability
Pension Fund

Country

Government Pension Investment Fund

JPN

National Pension Service (NPS)

KOR

State Teachers Retirement System of Ohio (STRS Ohio)

USA

AGIRC-ARRCO

FRA

National Pension Reserve Fund

IRL

Federal Old-age and Survivors Insurance Trust Fund(Social Security)

USA

Thrift Savings Plan (TSP)

USA

Russia National Wealth Fund

RUS

Military Retirement Fund

USA

QSuper

AUS

First State Super

AUS

AMP SuperAnnuation

AUS

Sun Super

AUS

It should be noted that some of the PFs above offered some (but extremely limited) disclosure vis-a-vis their
assets under management. For instance, Japan’s Government Pension Investment Fund lists the top 10
publicly traded firms they invest in (by size of investment) as a fraction of their investment portfolio, and
South Korea’s National Pension Service publishes an extensive list of all firms they invest in, but refrain from
disclosing values of the respective investments.
As a final point regarding disclosure, I should note that Australian pensions were uncooperative and denied
disclosure. I emailed the four Australian PFs listed above with unavailable asset lists requesting any
information they were willing to share; two funds (QSuper and First State Super) responded within 3 business
days denying access and redirecting us to their documentation on their investment policies, while the other
two funds (AMP and Sun Super) did not respond all together. I then reached out to Julien Vincent, the CEO
of MarketForces, an Australian NGO that tracks sizeable investments in FFs and strives to hold investors
accountable for the negative environmental externalities that their investments may bear. In our email
exchange, he informed us that Australian law does not require PFs to disclose any or all of their holdings, and
that disclosures are incredibly limited.
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Appendix F: Sample Company Profiles
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