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Keywords:

The ongoing Global Energy System Transformation (GEST) has attracted the attention of multiple academic
disciplines and practitioners, approaching the process with different analytical and conceptual tools. We explore
the ‘integration gap’ that exists between, on the one hand, Energy System Modelling and the stylised scenarios
they use, and on the other, energy geopolitics. We consider how these approaches can complement each other to
further our understanding of the global energy system’s future. Using a novel qualitative analytical framework,
we review the extent to which a range of state-of-the-art global energy scenarios capture and reflect key issues in
energy geopolitics in their narratives and model implementation. We find that few scenarios consider geopolitics
in any depth. Those that do often treat it as a barrier to decarbonisation efforts that are aligned with the climate
objectives of the Paris Agreement. Normative, Paris-aligned scenarios describe smooth processes of change where
cooperation and coordination between countries are assumed and where geopolitics is often completely absent.
Our findings emphasise the need for a more intricate understanding of the difference between ‘paper transitions’
and the real-world messiness and complexities of GEST, where geopolitics has a dual quality of simultaneously

Energy System Modelling (ESM)

Energy Geopolitics

Global Energy Scenarios

Global Energy System Transformation (GEST)
Interdisciplinarity

accelerating and hindering the transformation process.

1. Introduction

The ongoing Global Energy System Transformation (GEST) presents
disruptive challenges to fossil fuels’ longstanding dominance in the
global energy system. GEST refers to structural changes in the organi-
sation of the global energy system necessitated by decarbonisation to
mitigate climate change. This is a process of profound change in the way
that energy services are delivered - moving away from a system based on
fossil fuel supply to one with lower energy consumption, higher elec-
trification powered by renewables, with demand-side response and
storage at its heart, and with biomass and hydrogen also having a role
(IEA, 2021; Blondeel et al., 2021).

GEST has attracted the attention of multiple academic disciplines. All
approach the process with different analytical and conceptual tools to
understand the future of the energy system. In this paper we examine
contributions from energy system modelling (ESM), an interdisciplinary
approach on the boundaries of economics and engineering, and energy
geopolitics. Grounded in social science, the latter takes account of the
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interplay between geographic and political factors. We explore what
each has to contribute to our understanding of GEST and how they can
complement one another to generate new insights.

1.1. Literature review

ESM mathematically represents the complex set of interactions that
unfold across energy sectors within an economy, from supply, process-
ing and distribution to end-use demand. Models often make use of
stylised scenarios to create narratives of what the future may look like.
They are generally driven by economic principles, with a single global
investor making all decisions with the aim of minimising the global cost
and without considering the impacts on any single country, and
assuming no taxes or subsidies. The outputs of ESM are not predictions
of what will happen but internally consistent scenarios of how the future
could develop. ESM is typically employed to provide least-cost long-term
strategic targets. It is very influential in the energy sector and among
policymakers (Rivadeneira and Carton, 2022; Skea et al., 2017; Siisser
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et al., 2022). Constraints can be added to represent geopolitical realities
but the extent to which that happens in practice is not clear.

A burgeoning literature has started to compare and critically assess
such energy and climate future exercises (Ansari et al., 2019; Hausfather
and Peters, 2018; Lacroix et al., 2021; Peng et al., 2021; Pielke and
Ritchie, 2021; Rosen, 2021; Skea et al., 2021). Modellers are criticised
for failing to acknowledge the impact of the learning curves of clean
energy technologies and their rapidly falling costs (Bond, 2021; Ives
et al., 2021). For instance, the International Energy Agency’s (IEA)
scenarios, often unquestioned by policymakers, have long been scruti-
nised for their conservative projections regarding cost reductions and
deployment rates of renewables (Carrington and Stephenson, 2018;
Teske, 2020). The IEA admits that, by design, its scenarios generally
describe smooth and orderly processes of change, although, in reality,
transitions are fiercely contested, volatile and disorderly affairs (IEA,
2021, p. 247; 2022a).

Models are also often considered overly technocratic and driven by
heroic cost-minimising decision-making that denies the complexity and
uncertainty of human behaviour (Siisser et al., 2022). Peng et al., (2021,
p. 174), for example, note that energy models currently fail to capture
political dynamism and “do not characterise the difficult trade-offs that
politicians face when they respond to constituencies.” Coal can serve as
an example. Depending on the temperature objective, 80 to 90 percent
of coal reserves will have to be kept in the ground (McGlade and Ekins,
2015; Welsby et al., 2021), while the IPCC (2018a) sees a steep reduc-
tion of global coal consumption to near zero in 2050 in 1.5 °C
compatible scenarios. Yet, the 2021 ‘Glasgow Climate Pact’ was only the
first ever official UNFCCC-negotiated outcome document that mentions
coal, and then only in the context of “accelerating efforts towards the
phasedown [author’s emphasis] of unabated coal power.” This phrasing
more clearly reflects the current political realities associated with
phasing coal out in practice. Moreover, soaring natural gas prices
following the war in Ukraine have temporarily propped up coal con-
sumption, reaching an all-time high in 2022 (IEA, 2022b). Even some of
the most dedicated climate actors, like Germany and Austria, upped
coal-fired electricity generation in the winter of 2022/23 in order to
deliver on the geopolitical goal of reducing fossil fuel (gas) imports from
Russia by two-thirds by the end of 2022 (Kuzemko et al., 2022).

The second approach, energy geopolitics, is grounded in social sci-
ence and considers the influence of geographical factors, such as the
distribution of centres of supply and demand, and political factors in
ensuring affordable, reliable, [and sustainable] supply of energy
(Bradshaw, 2009). Or, as Kelly (2016, p. 2) describes it, “geopolitics
rests upon the relative spatial positions of countries, regions, and re-
sources as these may affect foreign policies and actions.”

Such classic interpretations of energy geopolitics suffer from a
number of important shortcomings. Scholten (2018, p. 8), for example,
only considers “interstate [renewable] energy relations”, while Over-
land (2015, p. 3517) examines “great power (authors’ emphasis)
competition over access to strategic locations and natural resources.”
Both espouse a conventional realist understanding of geopolitics, mostly
rooted in International Relations theory that centres around the’state’ as
the key actor in the international system. The primacy of national gov-
ernments may well be the case, but it neglects the role of other relevant
actors within the global energy system, such as sub-national govern-
ments, transnational social movements, or multinational corporations.
Other authors, in turn, seem to conflate energy geopolitics—defined as,
“who supplies and reliably secures energy at affordable prices”—with
the notion of ‘energy security’ (Pascual and Zambetakis, 2008).

Moreover, there is a certain ‘determinism’ implied in these defini-
tions that sees states’ conduct as driven entirely by geography. Whereas,
in our understanding, geopolitics considers the reciprocal relationship
between geography, politics and the energy system at the global level.
Geography (e.g. availability of scarce natural resources) does not simply
determine international relations (e.g. competition between states). To
the contrary, changing political configurations, real and perceived
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interests, threats and vulnerabilities of all stakeholders involved can also
shape geographic arrangements (e.g. global trade patterns or the loca-
tion of resource extraction). As such, geopolitics offers a conceptual
toolkit to analyse the contested and messy nature of GEST by, for
example, exploring the multiplicity of outcomes it may generate. Take,
for example, EU regulations on the circular economy, particularly as it
pertains to critical minerals. These are partly informed by geopolitical
concerns regarding growing trade dependencies (on China). In turn,
these new regulations may also impact geographies of trade as the EU
becomes less dependent on another and less minerals need to be mined.
Hence, the reciprocity in geopolitics.

Building on Bradshaw’s (2009) definition, energy geopolitics then
becomes the interaction of geographical factors, such as the distribution
of centres of supply and demand, with state and non-state actors’ at-
tempts to ensure an affordable, reliable and sustainable supply of en-
ergy. A definition that is much closer to (critical) geopolitics scholarship
that emphasises the ‘interactivity’ between political actors and the
physical environments in which they operate (see, for example, O’Lear,
2018 or Criekemans, 2022; forthcoming). To conclude, then, energy
geopolitics helps to include factors in its analysis that are often not
considered in ESM when seeking to understand the GEST.

As the global energy system transforms, so does its geopolitics.
Accordingly, a literature on the geopolitics of renewables and energy
transitions has developed in the last decade or so (Vakulchuk et al.,
2020). Yet, on top of some of the limitations discussed in the previous
paragraph, much of this scholarship is concentrated on what energy
geopolitics might look like in the final stage of a protracted process of
transformation, i.e., the moment when renewables have become the
dominant energy source and fossil fuels have largely been phased out
(Hache, 2018; Manberger and Johansson, 2019; O’Sullivan et al., 2017;
Overland, 2019; Scholten, 2018; Vakulchuk et al., 2020). This pays
insufficient attention to the process of GEST, when two competing energy
sub-systems (a high and low-carbon one) continue to co-exist, compete
and overlap with one another throughout the coming decades. A
shortcoming that only recently has come to be scrutinised and addressed
(Bazilian et al., 2019; Blondeel et al., 2021; Goldthau et al., 2019; Irena,
2019; Palle, 2019; Scholten, 2023).

Although both disciplines discussed here study energy systems (and
how they change) at a global level, so far there has been limited inter-
action between the two. Thus, what is needed is a structured and sub-
stantive conversation between the two to further the understanding of
the complexities and messiness of GEST.

1.2. Bringing together energy system modelling and geopolitics

Bridging the ‘integration gap’ between ESM and energy geopolitics is
a potentially rewarding but complex endeavour. A disconnect remains
between (geo)political, social, and economic research and the modelling
efforts of academics, international organisations, energy companies and
consultancies (Trutnevyte et al., 2019; Vinichenko et al., 2021). This is
problematic because some of the most prominent modelling (such as the
IEA and IPCC’s) has been attributed “world-making power” (Beck and
Mahoney, 2018a, p. 1), precisely because of the influence it has in
informing and shaping energy and climate policy (Beck and Mahoney,
2018a, 2018b; Berten and Kranke, 2022; Rivadeneira and Carton,
2022). Moreover, existing inadequacies in these models can constrain
the imaginations of energy futures that are brought to the attention of
energy policymakers and other relevant stakeholders (Beck and Oomen,
2021; Cointe, 2022; Mahony, 2022).

Some, however, have complemented ESM with insights from the
social sciences. Pye et al. (2020) presented an equity-based modelling
exercise that re-distributes remaining fossil fuel production towards
developing countries. Mercure et al. (2021) model different futures that
could materialise, as well as the associated shift in incentives and im-
pacts this generates on the relationship between fossil fuel consumers
and producers. Nevertheless, it is not at all clear in their methodology
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how they have engaged with geopolitical analysis. Energy geopolitics
could give greater analytical and empirical depth to ESM-generated
energy pathways. This would address the abovementioned criticisms
about the failure to engage adequately with the real-world challenges
associated with turning ambition into rapid emissions reduction whilst
delivering security of supply and energy access.

Likewise, ESM can make a valuable contribution to energy geopoli-
tics and other social science approaches to the GEST. There is, for
example, a sizeable literature on ‘unburnable fossil fuels’ that is not
supported by rigorous quantitative analysis (Muttitt and Kartha, 2020;
Newell and Simms, 2020). Such calls to ‘keep fossil fuels in the ground’
could benefit from a more substantive engagement with ESM as to the
impact on the interactions across energy sectors this may have. In yet
another example, Goldthau et al. (2019) offer four scenarios of how a
GEST could play out (see also, Bazilian et al., 2019). Although they
account for the messiness of the process in all scenarios, their analysis is
not supported by rigorous modelling that could increase its robustness
and internal consistency.

In the remainder of this paper, we explore the benefits of considering
geopolitics when developing ESM scenarios. First, we qualitatively re-
view the extent to which a number of GEST scenarios engage with key
issues in geopolitics of GEST, using the analytical framework developed
from Blondeel et al. (2021). It was the first to conceptualise GEST as a
complex two-fold process comprised of both high- and low-carbon
transitions. Second, we quantitatively review key metrics of the GEST
scenarios and consider the extent to which they have been influenced by
the consideration of geopolitics. Finally, we reflect on the use of
geopolitics as an input to ESM and vice versa.

The next section introduces the analytical framework for the quali-
tative scenario review and discusses case/scenario selection. Section 3
presents our qualitative review and our main findings. Section 4 con-
tains the quantitative analysis and explores the impacts of geopolitical
considerations on scenario outcomes. Based on our analysis, section five
makes the case for considering geopolitics in energy system scenarios. In
the conclusion, we reflect on our results.

2. Research design
2.1. Qualitative analytical framework

The qualitative analytical framework is based on Blondeel et al.
(2021), which conceptualises GEST as a two-fold process that entails two
simultaneous transitions: a high-carbon transition (HCT) and a low-
carbon transition (LCT). The HCT refers to the gradual decline of un-
abated fossil fuels, while the LCT refers to the increase in renewables and
low-carbon technologies that will form the backbone of the future global
energy system. Both take place at the same time, with the dominance of
a high-carbon energy system shifting to the low-carbon system over
time. Both the HCT and LCT have their own core technical, political,
economic and social topics (which we call ‘sub-topics’ in our frame-
work). Each of these sub-topics, in turn, also has a number of distinct
geopolitical features. It is precisely those geopolitical features that this
framework, building on the Bradshaw (2009) definition, uncovers.

At face value, a topic may be considered highly technical. Yet, at the
same time, there are important geopolitical drivers, barriers and im-
plications at play that can be taken into account when developing
related energy scenarios. The reference to the circular economy for
critical minerals in the introduction may serve as a good example. The
framework is deduced from Blondeel et al. (2021) and further expanded
through an inductive process of extensive conversations within our
interdisciplinary team of authors. Importantly, we do not claim that our
framework constitutes an exhaustive list of sub-topics of both transi-
tions, nor of the geopolitical features each sub-topic may have.

We divide the analytical framework into two parts that examine the
HCT and the LCT separately. The framework is presented in Table 1. We
conduct a qualitative content analysis of each scenario (see Section 2.2.)
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to examine how and to what extent they engage with geopolitical as-
pects. The objective is to explore the ‘integration gap’ between scenarios
informed by energy models on the one hand and geopolitics on the
other. The third column sets out the codes that we assign to each
geopolitical sub-topic to review the extent to which the reports engage
with them.

2.2. Scenarios

We apply the qualitative framework to examine GEST scenarios from
five sources: BP’s, 2022 Energy Outlook; Equinor’s Energy Perspectives
2021; Shell’s Energy Transformation Scenarios 2021; the IEA’s World
Energy Outlook 2021, and the IPCC’s Shared Socio-Economic Pathways
(SSPs). Case selection was based on multiple criteria. First, we have
considered the public availability of quantitative scenario data that
contains a number of broadly comparable variables to 2050. The second
criterion concerns institutional variety. As scenario providers that we
examine, we have selected fossil fuel companies (BP, Shell, Equinor),
international organisations (IEA, IPCC), and academia (IPCC). We have
thus conducted ‘exemplary case studies’ (Mills et al., 2010), with the
selected cases being typical examples of a class of scenario providers.
The third criterion refers to the relative public and policy attention
received by scenario providers upon release of their reports. This is used
as a proxy for the so-called ‘world-making power’ these scenario exer-
cises have, which is considerably more significant than that of other
scenario providers. A final, more practical consideration relates to the
quantitative analysis, simply adding more scenarios to the plots, without
any substantive added-value, would only confuse these figures, and
make it harder to interpret them. Our cases, and the energy pathways
they contain, are summarised in Table 2, where their scenario approach
is categorised as follows (Skea et al., 2021):

e A normative approach designs a scenario that is goal driven, here
toward a ‘Paris-aligned’ climate target (e.g. either limiting warming
to 1.5 or ‘well below’ 2 °C); a model will normally meet the target at
any price. Hence, we use ‘normative’ and ‘Paris-aligned’
interchangeably.

e An outlook is taken to be a ‘projection’ based on today’s norms and
active/announced policies.

e An exploratory scenario is formed of a potential qualitative future
storyline and its resulting quantitative depiction.

Each organisation explores several energy pathways, yet the domi-
nant focus is on normative scenarios that depict GEST driven by sub-
stantial decarbonisation, rather than those that see a more muted
transformation in business-as-usual type cases.

We examine the consideration of geopolitics in all of these scenarios
using the analytical framework from section 2.1. In our analysis of en-
ergy system metrics (Section 4), we consider normative, Paris-aligned
scenarios as well as those that we identify as having more pronounced
engagement with energy geopolitics based on the analysis in section 3.
The aim is to highlight how qualitative differences in engagement with
geopolitics also translate into quantitative scenario differences. In that
respect, we hypothesise that those scenarios that engage more with
geopolitics are less likely to entail a Paris-aligned transformation that is
also reflected in quantitative metrics.

To conclude, most of the scenarios that we study here were prepared
before Russia’s full-scale invasion of Ukraine in February 2022. This
event has had major geopolitical impacts on global energy markets
(Kuzemko et al., 2022). As a result, some scenario providers have
already released new scenarios that take geopolitics more explicitly into
account. It underscores the fact that that current events make it difficult
to ignore the importance of geopolitics and makes our insights all the
more significant, although preliminary analysis shows no fundamental
changes to their scenarios. Moreover, we are more interested in the role
that geopolitics plays in the process of scenario-building as opposed to
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Table 1

Qualitative analytical framework for high and low-carbon transitions.

HIGH-CARBON TRANSITION

Sub-topic

Key geopolitical features

Geopolitical codes

Fossil fuel supply abundance
due to new technologies &
increasing demand-side
pressure

Demand-side pressure from low-carbon tech cost
reductions

Water- and land-use conflicts of new fossil fuel
extraction technologies

Production shift to low-cost, low-carbon intensity
producers

Changes in relative importance of gas versus oil:
implications  for  regional  supply-demand
dynamics

Fossil fuel producers;
Demand destruction; Shale;
Fracking; scarcity; abundance;
Peak oil (demand/supply)

Resource curse

Losses in fossil fuel rents

Producer competition and Green Paradox

Increase in relative concentration of power over

fossil fuel production

Leap-frogging by developing countries

Strategic responses:

o Economic diversification, green industrial
policy, sovereign wealth fund (SWF)

o Fossil fuel subsidies reform

Fossil fuel revenues; Green
paradox; rents/rentier states;
fossil fuel subsidies;
diversification; green industrial
policy; carbon curse; energy
weapon; price volatility; leap-
frogging; Sovereign Wealth
Fund (SWF)

Fossil fuel carbon capture
and storage

Persistence of dynamics of high-carbon system
due to continued role of fossil fuels

Blue hydrogen; CCUS

Unburnable carbon, stranded
assets and divestment

Stranded assets with risks for industry, producer
economies, and markets

Carbon bubble and the risks of collapse in asset
value

Divestment activities, investors acting on
transition risks

Stranded assets; Carbon
bubble; Divestment;
unburnable carbon; carbon
budget; Minsky moment;
transition risk; financial risk

Supply-side constraints

Carbon lock-in effects
Providing energy access through fossil fuels

(Carbon) lock-in; energy
poverty; energy access

Activism and just transition

Supply-side activism and ‘keep it in the ground”

campaigns

Issues of ‘just transitions’” — pace of transitions

and capacity to transition

o Just distribution of social and financial costs
and rent losses

Supply-side policy; Keep it in
the ground; Unburnable;
Unextractable; Just transition

LOW-CARBON TRANSITION

Harnessing renewable
energy

Low energy density
Land- and water-use trade-offs

Density; conflict; choke points;
social acceptance; land-use;
water-use

Electrification:
interconnection and
decentralisation

Interconnection:

o Trade (a)symmetries

o Cooperation; large investments; cut-off risks
Decentralisation and self-sufficiency challenging
central governments

Physical vulnerability of large, interconnected
grids

Interconnection;
Decentralisation; Electrification;
Energy poverty; Energy access;
Electricity trade; intermittency;
market coupling; electricity
weapon;

Critical minerals

Demand increase for critical materials/minerals

Critical (raw) materials OR
Critical metals OR critical
minerals; Rare earth elements;

Geographic concentration: supply chain control
(through FDI), capacity constraints, and price
volatility

Recycling and innovation resulting in re-use and
replacement of minerals

’Social licence to mine’

Conflicts over land- and water-use

new resource curse; supply
chain; circular economy OR
recycling; price volatility; land-
use; water-use; social licence

Trade in low-carbon
technologies and fuels

Production capacity concentration

Biomass trade, and exposure to disruption
Large-scale green H, production & trade:

o Trade dependency

o Transition strategy away from fossil fuels;
Regional competition

Renewable technology OR Low-
carbon technology; production
OR manufacture; Biomass OR
bioenergy OR biofuels trade;
Green hydrogen; supply chains

Carbon Dioxide Removal
(CDR)

Negative emission technologies like BECCS,
creating water- and land-use trade-offs (food vs
fuel; displacement), and conflicts over justice
(who provides what to whom; decision
procedures)

BECCS; CDR; DAC; nature-based
solutions; land-use; water-use

Digitalisation and
cybersecurity

Threats of digitalisation to cybersecurity (cyber
warfare)

Digitalisation;
Cyber-attack OR warfare;
privacy; ICT

Source: authors’ creation, based on Blondeel et al. (2021).
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Table 2

Global energy scenarios under review*.
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Organisation Publication Year Scenario Approach Paris- Time
aligned? | Horizon
Equinor Energy Perspectives 2021 Reform Exploratory 2050
2021 Rebalance Normative Vi 2050
Rivalry Exploratory 2050
BP Energy Outlook 2022 2022 New Momentum | Outlook 2050
Delayed and Outlook 2050
Disorderly
Net Zero Normative N4 2050
Accelerated Normative V4 2050
Shell Energy Transformation 2021 Waves Exploratory 2100
Scenarios Islands Exploratory 2100
Sky 1.5 Normative 4 2100
IEA World Energy Outlook 2021 Stated Polices Outlook 2050
2021 Scenario (SPS)
Announced Outlook 2050
Policies Scenario
(APS)
Sustainable Normative V4 2050
Development
Scenario (SDS)
Net Zero Normative N4 2050
Emissions (NZE)
IPCC Scenarios using Shared | 2018 SSP1-19 Normative N4 2100
Socio-economic
Pathways (SSPs) SSP1-Baseline Exploratory 2100
SSpP2-19 Normative N4 2100
SSP2-Baseline Exploratory 2100
SSP5-Baseline Exploratory 2100
SSP5-19 Normative N4 2100

simply considering geopolitical outcomes of scenarios, allowing us to
focus on reports from 2021 and early-2022. Take the IEA, although in its
2022 WEQ, it explicitly raises the question whether “a messy transition
[is] unavoidable”, it simultaneously writes that it only “explores ap-
proaches that can lessen the scope for volatility and turbulence ahead”
(IEA, 2022c). This implies that it opts not to consider how geopolitical
volatility and Paris-aligned climate action might be aligned in its 2022
WEO.

3. Qualitative analysis: Geopolitics in GEST scenarios

In this section, we analyse our scenarios while applying the frame-
work that we have introduced above. For each organisation, we first
discuss treatment of the geopolitics of HCT, followed by that of LCT. The
narratives presented below are based on a separate content analyses of
the entire report or article in which scenarios are presented.

3.1. BP Energy Outlook 2022

First, for the HCT, the 2022 BP Energy Outlook (henceforth, the
Outlook) most concretely engages with geopolitics when covering
competition between fossil fuel producers as demand declines over time.
They argue that this “increases the bargaining power of consumers, with
economic rents shifting away from traditional upstream producers to-
wards energy consumers” (BP, 2022, p. 33). It reflects concern over how
fossil fuel rents will decline for some producers and comes back in a

discussion of market share competition between OPEC and non-OPEC
producers.” In the discussion of the Accelerated and Net Zero scenarios,
OPEC’s initial decline in production share, followed by an increase of
market concentration in its favour, is discussed. This is particularly due
to the lower carbon intensity of its oil supplies. However, the report
stops short of reflecting on the geopolitical implications of such con-
centration of supply. Blue hydrogen is discussed as partially offsetting
the decline in natural gas production, while liquified natural gas (LNG)
drives changing geographies of natural gas consumption and production
in both scenarios. As the transition progresses, the US loses its role as a
major LNG exporter because of its physical distance—compared to
competitors in Middle East and East Africa—from the remaining import
hubs in Asia. That is, in these scenarios we see a persistence of the
geopolitical dynamics of the high-carbon system due to continued role of
fossil fuels, despite shifts in trade geographies.

Second, geopolitical analysis of LCT dimensions is particularly thin.
At no point does the Outlook engage explicitly with key geopolitical
features as identified in our framework. The Outlook recognises that
accelerated installation of wind and solar capacity depends on a range of
enabling (geopolitical) factors, such as the “availability of key materials”

1 The Organization of the Petroleum Exporting Countries (OPEC) has 13
members and includes some the world’s top oil-producing states. In 2016, it
formally established ties with other non-OPEC oil producers, including Russia,
to coordinate oil production. This extended group is called ‘OPEC+’.
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(p. 69), but it is unclear if and how this is factored into the modelling and
the scenario design. For biomass and low-carbon hydrogen, the expec-
tation is that most trade will occur on a regional scale, although some
inter-regional trade for hydrogen will develop. There is no need to in-
crease from the current levels of land devoted exclusively to bioenergy,
which is an implicit acknowledgement of the land conflicts associated
with bioenergy production (p. 71).

In sum, the Outlook includes critical reflections on a number of issues
related to the HCT and LCT but fails to explicitly analyse them through a
geopolitical lens. It does not once mention the word ‘geopolitics’ (or any
related term). This is emblematic of an identified lack of consideration in
terms of how a changing geopolitical environment may impact BP’s
respective scenarios or what the geopolitical implications of these sce-
narios are. The difference with its peer, Shell, is quite striking. BP notes
that the scenarios in its 2023 Energy Outlook are largely based on the
analysis and scenarios from its 2022 Energy Outlook (BP, 2023, p. 13).
One notably departure from last year is the inclusion and discussion of
the Inflation Reduction Act (IRA) in the US as well as Russia’s war in
Ukraine as influencing GEST, albeit to a limited extent.

3.2. Equinor Energy Perspectives 2021

First, on the HCT, there is discussion of a number of topics associated
with geopolitics. Again, the report discusses changes in share of oil
production, focussing on OPEC+’s increasingly dominant position. Ac-
cording to Equinor, “this presents both threats and opportunities”
because some countries’ ambitions (UAE is mentioned) may create
tensions within OPEC. As such, “competing strategies and bids to cap-
ture market share could rupture internal unity” (Equinor, 2021, p. 40).
Further, the relationship between current rentier states and fossil fuel
importers is discussed in terms of potential ‘winners’ and ‘losers’.

In the report, the Norwegian sovereign wealth fund is presented as an
example as to how future generations can benefit from current resource
extraction and cope with the eventual loss of fossil fuel rents for pro-
ducers (pp. 50-52). Carbon Capture, Usage and Storage (CCUS) is
further considered as a measure to “extend the fossil fuel era” (p. 35),
although a focus on producing reserves with low carbon intensity will
lead to some currently undeveloped resources remaining in the ground.
Lastly, there is attention to (geo)political dimensions of ‘just transitions’.
The remaining carbon budget, for example, needs to be shared equitably
among states. If not properly managed, this can lead to a risk of populist
leaders capitalising on discontent with an explicit reference to the Gilets
Jaunes movement in France (p. 52).

For the LCT, the geopolitics discussion is much less extensive. The
introduction notes that bottlenecks such as land space for renewables
will have to be resolved. Electrification is a unifying theme across all
three scenarios in the report. It recognises that variability and inter-
mittency of renewables may impact grid stability in the future, so not all
countries will be able to “trade their way out of imbalances” (p. 43).

The report also discusses risks associated with rare earth elements
and other critical minerals for the energy transition, particularly in
terms of concentration of control over mineral supply chains. As the
report notes ‘“oligopolistic supply may be a problem not only for
geopolitical reasons” (p. 48). There is a special section dedicated to
hydrogen but this does not include any geopolitical reflection. Bioenergy
with Carbon Capture and Storage (BECCS) is mentioned as potentially
crowding out food supply, harming biodiversity and requiring signifi-
cant amounts of land. As the report notes, “there is available area that
could be used for growing forests but there may be biodiversity, social
and other concerns complicating execution” (p. 47).

All three scenarios include geopolitical reflections. In fact, Equinor
explicitly notes that several factors, including geopolitics, drive and
determine transition outcomes. Rebalance and Reform are framed as
occurring in a context of geopolitical cooperation or “friendly compe-
tition”. Whereas Rivalry shows a world of geopolitical tension and
conflict. The GEST will have disruptive effects on the global order,
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simultaneously exacerbating as well as redressing tensions and in-
stabilities (p. 50). Nevertheless, the report is mostly techno-economic in
nature. At times, it does engage with some of the geopolitical implica-
tions for the Rebalance scenario. All in all, this report is one of the few
with in-depth reflections on specific topics that includes geopolitical
dimensions. This does not significantly change in its 2022 Energy Per-
spectives. The war in Ukraine is mentioned as significant geopolitical
event but the principles of the two central scenarios are broadly in line
with those from the 2021 version.

3.3. Shell Energy Transformation Scenarios 2021

For the HCT, Shell notes that in all three scenarios “regional and
country oil and natural gas balances will continue to shape geopolitical
alignments and rivalries for several decades to come” (Shell, 2021, p.
72). In Sky 1.5, global demand for oil and coal start to decline in the
coming years, with gas demand peaking in the 2030s. Importantly, fossil
fuel demand remains in hard-to-abate sectors. This observation leads to
a reflection on the responses to falling oil demand by major producers
OPEC, for example, is expected to manage supply to maximise revenues
rather than to increase production volumesto maximise market share.
Stranded assets are mentioned in the Waves scenario but not Sky 1.5. The
latter scenario does refer to the role capital markets play as they “avoid
fossil fuel options perceived to hold long-term risks” (p. 40). There is
also explicit reference to the need for ‘justice’ throughout the HCT (pp.
75-76).

Shell’s scenarios also discuss the geopolitics of the LCT. For example,
it explicitly recognises that harvesting diffuse energy sources will
require significant land use. Yet, given the importance and scarcity of
land, tensions will likely emerge. Nonetheless, Sky 1.5 relies heavily on
negative emissions or nature-based solutions. It requires major re-
forestation of up to 700 million hectares of land—an area approaching
the size of Brazil—without any critical reflection on what social, polit-
ical or economic consequences this would generate. The scenario is also
optimistic when it comes to cooperation between superpowers. China
and the US are expected to work together to address pressing global
issues that challenge their domestic interests, including protocols for
cybersecurity.

Unlike Equinor, and especially BP, Shell explicitly, and relatively
extensively, incorporates geopolitical analysis in its scenarios. Of the
three corporate scenario providers discussed here, Shell has the mostly
explicitly geopolitically-oriented analysis. It labels the Islands scenario
as ‘geopolitical’, with a new geopolitical order taking shape, resulting in
“increasing attention on national security and trade barriers” (p. 30).
Geopolitics is seen as a key driving force behind the lack of transition
progress. In other scenarios, particularly Sky 1.5, this engagement with
geopolitics is less pronounced. This trend of Shell being the most
geopolitically-oriented corporate scenario provider continues in their
2023 Energy Security Scenarios (2023).

3.4. IEA World Energy Outlook 2021

First, for the HCT, the IEA notes that lower demand for oil and gas
“ultimately reduces some traditional security hazards but they do not
disappear” (IEA, 2021, p. 270). This is particularly the case for Asia
which continues to remain exposed to geopolitical hazards of the high-
carbon system due to its dependence on fossil fuels from the Middle East.
Moreover, the sharp drop in fossil fuel investments could destabilise
regions and communities dependent on these incomes if not carefully
managed.

The WEO discusses the increasing share of OPEC of total global oil
production and the associated risks of physical disruptions and trade
disputes. There will be a large number of producers that will seek to
claim a share of the shrinking market. This will only complicate a
managed decline in production and increases the possibility of a volatile
and ‘messy’ transition, especially if fossil fuel rents/revenues decline
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significantly over time. The possibility of stranded assets is discussed,
with LNG assets that are stranded in NZE worth up to USD 75 billion.
The fossil fuel phase-out needs to be accompanied by sustained gov-
ernment commitments to manage impacts on communities, assets, land,
and the local environment in a bid to secure ‘just transitions’.

Second, for the LCT, there is extensive discussion of the issues of
intermittency and variability when it comes to renewables-based power
generation, especially in context of peak demand. It recognises that
electrification come with decentralisation and zooms in on the positive
(technical) elements of interconnection. There is a complete section in
chapter 6 devoted to geopolitics and security of critical minerals. High
and volatile prices for critical minerals are a key issue of concern with a
combination of small market size and high levels of geographical con-
centration requiring vigilance. Shifts to new technologies could lower
demand for specific minerals. It highlights that mineral demand will also
create new trade flows and some countries will seek to nurture domestic
supply chains. Geopolitical hazards for wind and solar are lower than for
fossil fuels — particularly associated with trade in equipment and raw
materials (green hydrogen). Cyber security (attacks and data privacy) is
mentioned.

Geopolitics forms a crucial element of the discussions around energy
security in the context of the NZE scenario (Chapter 6 of the WEO). The
WEO report differs significantly in its geopolitical analysis from the
corporate scenario providers. This is primarily explained by the nature
of the organisation and the WEO. In the first place, the IEA is an inter-
governmental organisation, established in 1974 by high-income con-
sumer economies in response to the 1973-1974 oil crisis, with ‘energy
security’ as the foundation of its mandate (IEA, 2015).

3.5. Shared Socio-Economic Pathways (SSPs)

The detailed narratives of all five SSPs” are translated into a set of
quantitative techno-economic assumptions such as economic growth,
population change and urbanisation scenarios. In turn, these are used by
Integrated Assessment Models to develop SSP baseline and, combined
with the Representative Concentration Pathways (RCP) which dictate
climate objectives, mitigation scenarios. Despite their intricate and
comprehensive nature, which are discussed in detail in O’Neill et al.
(2017), these narratives engage with geopolitics in a broad manner
which lacks detail. For instance, geopolitics is mentioned in the context
of the “pessimistic” SSP3 scenario (Regional rivalry) where rivalry,
competition and conflict between (blocs of) countries lead to a rocky
transition with less global cooperation and trade. However, the geopo-
litical implications of this are generally not considered in the scenario’s
quantitative analysis beyond some high-level impacts on international
energy trade (Fujimori et al., 2017).

For the HCT, there is only limited engagement with geopolitics
across the papers that introduce the SSPs. High carbon lock-in is
mentioned in SSP1 (Sustainable development) with the authors noting the
transition “needs time as a result of existing infrastructure and the
related competitive position of fossil fuels” (van Vuuren et al., 2017,
242). Yet, there is no discussion of what the geopolitical impact may be.
SSP1 is seen to have risks “non-performance of technology, rebound
effect of efficiency, free-rider behaviour, and a potential push-back from
actors whose interests are not ensured [in the SSP1 scenario]”, but this is
not given any meaningful consideration (van Vuuren et al., 2017, 249).
Similarly, it is noted that in SSP4 (Inequality) “energy companies hedge
against price fluctuations partly through diversifying their energy
sources” while being taken no further (Calvin et al., 2017, 285).

For the LCT, geopolitical analysis is arguably even more scant. For
example, the impact of trade barriers in SSP3 on low carbon technology
and fuel trade, which would be expected to originate from its more

2 They are: Sustainable development (SSP1), Middle-of-the-road (SSP2), Regional
rivalry (SSP3), Inequality (SSP4), and Fossil fuelled development (SSP5).
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fragmented world, is not discussed. While the SSPs consider a range of
social acceptance levels for non-biomass renewables, the details of how
this might shape energy geopolitics in future are ignored. Popp et al.
(2017) explore the land-use futures in the SSPs but fail to explicitly
reflect on land-use trade-offs. They note that “as a result of land needed
for large scale bioenergy production and afforestation programs in the
mitigation scenarios, the use of land for food and feed production and
pasture is reduced” (Popp et al., 2017, 338). Instead of discussing risks,
this trade-off—which in essence is not even considered one—is
addressed through a techno-fix such as agricultural intensification (in
SSP5) or behavioural, dietary changes (in SSP2).

In summary, while including some broad geopolitical aspects, the
SSPs, and particularly their quantitative implementation, contain very
little detailed geopolitical analysis, instead preferring to take a more
technoeconomic, global frame.

Next, we examine both the range of potential futures consistent with
meeting the Paris Agreement goals and the impact of considering
geopolitics on these futures, using insights from this section.

4. Quantitative analysis: Impact of geopolitics on HCT scenario
outcomes

This section explores and shows how (differentiation in) the quali-
tative treatment of geopolitics of the high-carbon transition (HCT)
translates into (differentiation in) a number of quantitative measures
that describe the future of the global energy system. We situate our
analysis of quantitative metrics primarily in a context of the HCT
(decrease in demand for fossil fuels). This is explained by the predom-
inant focus of scenario providers on this specific dimension of GEST
(rather than the LCT, see Section 3). In addition to reviewing the key
quantitative metrics in nine Paris-aligned scenarios, we also examine
scenarios that we have identified as having more explicit engagement
with geopolitics in the previous section, i.e., Shell Waves and Islands and
Rivalry from Equinor.

We focus our comparison on the key energy system metrics of pri-
mary energy demand (particularly fossil fuels) and CO5 emissions at the
global level, given the diverse regional disaggregation available in each
scenario, and expect that geopolitical scenarios will show slower and
less ‘radical” GEST across the selected metrics.

Fig. 1 shows that six scenarios see a reduction in total primary energy
demand from 2019, with BP-Net Zero and SSP1-19 showing the most
ambitious falls, while SSP2-19 shows a modest increase. This drop is
largely driven by two factors: (i) substantial growth in the demand for
energy from non-biomass renewables (NBR) from a deeper electrifica-
tion of the energy system; and, (ii) a large drop in fossil fuel
consumption.

The remaining two Paris-aligned scenarios, SSP5-19 and Shell-Sky
1.5, have a see substantial growth in primary energy demand First,
SSP5-19 has a similar reliance on fossil fuels and NBR as the scenarios
mentioned above but sees a large increase in biomass consumption. This
is mainly to provide negative emissions to offset CO emissions earlier in
the century driven by high fossil fuel use, as is part of this scenario’s
narrative. However, as explained in the section 3, Popp et al. (2017)
explore the land-use futures in the SSPs but fail to explicitly reflect on
land-use trade-offs.. Given reasonable food security and environmental
limits, it is questionable how feasible this scenario’s level of biomass
consumption in 2050 is (Creutzig et al., 2021; Kalt et al., 2020).

Second, Shell-Sky 1.5 sees a much smaller fall in fossil fuel con-
sumption; it has the highest coal and oil demand in 2050 of the Paris-
aligned scenarios. This continued dependence on fossil fuels in a
1.5 °C scenario is enabled by two factors: heavy reliance on major
reforestation (estimated at 700 Mha) and by the scenario using a sub-
stantially larger carbon budget (29 %) than the IPCC suggests is
compatible with a 50 % probability of limiting warming to 1.5 °C in
2100 (747 GtCO; from 2018 compared to 580 GtCO; IPCC, 2018a).
With a larger carbon budget, geopolitical challenges of the current high-
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carbon system would be more persistent, while the major reforestation
efforts will result in major land-use trade-offs and associated geopolitical
tensions. Yet, the Shell report does not really explore these issues.

The three more geopolitically engaged scenarios, those in bold in
Fig. 1, show almost no HCT, with fossil fuel energy consumption in 2050
essentially at today’s levels, coupled with some NBR growth. This un-
derscores how in worlds in which ‘geopolitics’ is considered, the global
energy system does not succeed in meaningfully transforming.

Fig. 2 shows fossil fuel primary energy demand between today and
2050. Coal demand declines rapidly across all Paris-aligned scenarios
except for Shell-Sky 1.5. Many countries have existing coal generation
plants that can generate electricity at low marginal cost, and this has
underpinned the reticence in international negotiations to commit to
reducing coal use, as discussed in Section 1.1, and leave these assets
stranded. The more geopolitical scenarios depict worlds where coal
demand barely declines by 2050, in part because of the global tensions
they envisage and the need to rely on domestic energy sources (with coal
much less traded internationally than gas and oil). As noted earlier, this
is supported by the response to the war in Ukraine that has seen a return
of coal.

For natural gas, some of the SSP scenarios show growth to 2050,
which would be coupled with CCS and probably reflects assumptions in
2017 that NBRs will be much more expensive than is now assu-
med—confirming longstanding critiques of the consistent under-
estimation of NBR cost declines in scenarios. IEA-Net Zero and BP-Net
Zero have a steady decline. All three geopolitical scenarios show a
growth in gas over this period. Lastly, oil demand falls in the Paris-
aligned futures. The outliers here are SSP5-19, which shows a rapid
growth in oil demand to 2030 before falling equally rapidly to 2050, and

Shell-Sky 1.5 which has global oil consumption almost unchanged to
2050. No qualitative geopolitical discussion accompanied these striking
findings in their respective scenario narratives. The geopolitical sce-
narios show either constant oil demand or limited growth, a markedly
different future from the Paris-aligned scenarios, and one in which the
geopolitics of the high-carbon system remain in place.

Fig. 3 shows a spread in potential pathways to 2050 for global CO4
emissions from fossil fuel consumption and industrial processes (FF&I)
from the Paris-aligned scenarios. In line with other figures, there is a
major discrepancy between on the one hand the Paris-aligned scenarios
and, on the other, the geopolitical cases. Perhaps the starkest observa-
tion is that the three scenarios with inherent geopolitical tensions show
no decline whatsoever in emissions from today.

It is clear that the Paris-aligned scenarios see a range of potential
routes along which GEST may unfold, leading to different real-world
implications, both in climate and geopolitics terms. For climate, these
differences drive a large range in cumulative CO, emissions to 2050 (e.g.
IEA-Net Zero has 540 GtCO9; BP-Net Zero has 655 GtCOy; Shell-Sky 1.5
has 1035 GtCO,).® Greater cumulative emissions prior to 2050 imply an
increasing dependence on CDR post-2050 to meet the carbon budget in
2100, and beyond, for a given chance of 1.5 °C. Therefore, for scenarios
providers such as BP who do not provide emissions data beyond mid-
century, it is challenging to assess whether their scenarios are genu-
inely compatible with a certain probability of limiting long term
warming. For geopolitics, Shell’s optimistic assumptions, around large-
scale reforestation, for example, will inevitably create significant

3 For BP and Shell this figure is based on integration of the emissions path-
ways they provide as they do not state cumulative FF&I CO».
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Fig. 2. The left panels show global primary energy demand for fossil fuels from today to 2050 in the nine Paris-aligned (dashed lines) and the three more
geopolitically engaged (solid lines) scenarios we review. The right panels show the compound annual growth rate over this period for each scenario and fuel with
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societal trade-offs outside the energy system.

The main takeaway of this quantitative analysis is that it confirms the
findings of Section 3. Global energy scenarios which describe futures
with some level of geopolitical tension, in one way or another, result in a
limited or non-existent HCT, sustained high levels of emissions and, as a
result, a failure to achieve the Paris climate objectives.

The following discussion section explores our findings more in depth
and reflects on their implications.

5. The case for considering geopolitics in energy system
scenarios

Generally, geopolitics is given little attention by these scenario
providers. And when it is, the predominant focus is on the HCT, with
particular attention to supply-side issues, as the recurrent discussion on
the (changing) role of OPEC shows. In the LCT the geopolitics of
industrialisation (e.g. gigafactories) and wastes (e.g. circular economy

for critical minerals) are introduced in a way that is quite different to the
HCT (Bridge and Faigen, 2022).

While many geopolitical sub-topics in our analytical framework are
touched on or mentioned in passing, it remains unclear to what extent
geopolitics genuinely informs modelling efforts. With a few exceptions,
most of the ‘geopolitics’ in the reports is, in fact, mainly about ‘geo-
economics’, shifts in the geography of demand and supply modified by
technological innovation. In essence, it portrays a neo-classical eco-
nomic world view of market rationality, rather than a political economy
perspective that foregrounds (unequal) distributions of property, power,
and control. Politics, then, is considered an ‘intrusion’ or ‘disruption’
into this rationality rather than a precondition for it; an observation that
echoes the growing number of critiques of the techno-economic nature
of energy scenarios and ESM cited in section 1.1.

Although our analysis shows that there is a range of pathways to
meet the Paris Agreement objectives, it is only those scenarios in which a
geopolitical context of relative peace and cooperation is sketched out,
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that ultimately achieve them. Geopolitics is an ‘obstacle’ (e.g. Fig. 3). A
fundamental assumption of the Equinor scenarios, for example, is that
the “scale and scope of the energy transition will be larger in a setting of
peace and cooperation”, while Shell asserts that rapid and deep transi-
tions “can only happen at the scale and pace the world needs with highly
effective coordination” (Shell, 2021, p. 78). The NZE scenario “requires
substantial international co-operation, with all countries contributing to
the net zero goal.” (IEA, 2021, p. 110).

However, it is important to understand the extent to which the Paris-
aligned pathways are deliverable in practice by seeing geopolitics as the
real-world context in which policy is made. After all, as Equinor (2021,
p. 11) has asserted, “Rebalance is an idealistic world and quite unlike
anything seen historically.” Yes, national interests might preclude some
pathways, equally, however, national interests could accelerate the
development of some low-carbon technologies beyond what might be
expected from socio-technical innovation studies. Equinor’s, 2022 key
scenarios are Walls and Bridges, reflecting this tension (Equinor, 2022).

For example, NBR costs have declined much more rapidly than was
assumed in models over the decade (Jaxa-Rozen and Trutnevyte, 2021),
and several countries are now developing green industrial policy that is
often considered as response to economic competitors and geopolitical
changes; the IRA in the US is a case in point. In a similar vein, the EU’s
REPowerEU plan in response to the Russia’s war on Ukraine is expected
to accelerate both improvements in energy efficiency and the deploy-
ment of low carbon energy production. In other words, geopolitics can
provide opportunities as well as barriers.

So, is ‘cooperation’ a conditio sine qua non to meet the Paris objec-
tives? What form could successful cooperation take to persuade coun-
tries to transition away from fossil fuels? Equally, where is the evidence
of a negative causal link between geopolitics and a lack of progress on
climate change action? These questions require a real appreciation of
geopolitics in ESM. After all, real-world geopolitical developments of
recent years (e.g. COVID-19 pandemic; war in Ukraine; increased ten-
sions between the US and China) seem to suggest that competition and
conflict—in the form of political challenge, or geo-economic rivalry of

10

the sort created by the ‘dumping’ of low-cost solar panels on world
markets by China—is necessary to ‘face down’ the power of large hy-
drocarbon producers. It is therefore imperative not to ask whether
cooperation or competition is better for GEST, but rather given the
current state of geopolitics and international relations, what does it take
to realise GEST? Or, can a competitive and fragmented world achieve
rapid decarbonisation?

In the most recent scenario updates, some incremental changes
regarding the abovementioned issues can be observed. BP’s, 2023 New
Momentum scenario sees a relative decline in oil and gas demand
through to 2050, compared to the 2022 version of the scenario, specif-
ically as a result of the response measures to the war in Ukraine and the
IRA in the US. At the same time, however, BP writes that its 2023 sce-
narios are “largely based on the analysis and scenarios in the Energy
Outlook 2022 (BP, 2023, p. 13). Interestingly, Shell, in its 2023 Energy
Security Scenarios, writes that “the security-first mindset results in
aggressive, competitive rather than co-operative, decarbonisation”
(Shell, 2023, p. 9); but decarbonisation nonetheless. In the end, how-
ever, the scenario where geopolitical competition is central (Archipel-
agos) still leads to 2.2 °C warming, although the Paris-aligned Sky 2050
is not necessarily a scenario of benign cooperation either. Indeed, this
scenario drives cost reductions and efficiency.

Accounting for geopolitics in models does remain challenging.
Examining how scenarios account for geopolitical drivers—particularly
how fossil fuel economics varies between supply and demand coun-
tries—could improve our understanding of national drivers for negoti-
ations, and hence what types of cooperation might lead to successful
emission reductions. Yet, most global models do not currently have the
spatial resolution to represent individual countries. Even then, countries
are not homogenous bodies and each government balances a different
range of special interests. Perhaps a move away from optimisation
models and towards simulation agent-based models will become
appropriate to understand geopolitics in detail.

Lastly, the importance and influence of scenarios raises the question
of who shapes the environment in which these scenarios actually can
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materialise. In other words, which actors possess geopolitical agency?
The companies and organisations whose scenario exercises we have
reviewed here are also active participants in energy geopolitics and have
an interest in shaping the GEST in a beneficial way (Bricout et al., 2022).
Yet, they seem to be blissfully unaware of their own role, not in the least
when it comes to the impact of their reports and scenarios. Especially as
Shell, BP and Equinor are among the very few that can afford and have
access to sufficient information to devise visions of the future, this
effectively grants them, in the words of Beck and Mahoney (2018a, 1),
“world-making power.”

6. Conclusions

Our primary objective has been to explore the disconnect between
energy modelling and scenario-building on the one hand, and the
geopolitical realities of GEST on the other. We find that geopolitics has
received relatively little attention in the global scenarios we examined,
although this varied between organisations. Geopolitics tended to be
considered in non-normative scenarios, not aligned with the Paris
Agreement. Analysis of the Paris-aligned scenarios shows that a range of
pathways are depicted, but that some of these are arguably hard-to-
achieve from a geopolitical perspective. It also highlighted that sce-
narios which actively engage with geopolitical tensions envisage radi-
cally different future energy pathways than Paris-aligned cases, which
see a benign world of cooperation and collaboration. Although incre-
mental steps have been taken to address these concerns in more recent
scenarios (e.g. BP Energy Outlook 2023 or Shell Energy Security Scenarios)
after Russia’s full scale invasion of Ukraine, the underlying assumptions
remain broadly the same.

ESM tends to project GEST as an ‘orderly’ process, assuming that
policies will always be conducive to sustainability and not the other way
around. Geopolitics tends to suggest, however, that GEST is a ‘messy’
process, with some policies potentially slowing down change, or events
preventing it from happening altogether, while other may accelerate
change. The current geopolitical state-of-play only seems to underscore
this. As such, the ESM community would benefit from more substantive
engagement with geopolitics as an ‘input’ into their models in order to
explore the complexities, dynamics and messiness of GEST. Such
research could underpin more successful climate negotiations by
enabling stakeholders to understand the underlying national interests of
each party and the extent to which their economies will benefit or suffer
from GEST. Put differently, given that the world we find ourselves in is
far from orderly, can be we envisage a messy transition scenario that
delivers sufficient climate action?

This paper is the result of an open dialogue between social scientists
researching the geopolitics of GEST and energy modellers interested in
incorporating such insights into the model and scenario-building pro-
cesses. We end with an invitation to scholars from these fields to engage
and bridge the remaining ’integration gap’.
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