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Oxford Sustainable Finance Group

We are a world-leading, multi-disciplinary centre for research and teaching
in sustainable finance. We are uniquely placed by virtue of our scale, scope,
networks, and leadership to understand the key challenges and opportunities
in different contexts, and to work with partners to ambitiously shape the
future of sustainable finance.

ALIGNING FINANCE WITH SUSTAINABILITY TO TACKLE GLOBAL
ENVIRONMENTAL AND SOCIAL CHALLENGES

Both financial institutions and the broader financial system must manage the
risks and capture the opportunities of the transition to global environmental
sustainability. The University of Oxford has world-leading researchers

and research capabilities relevant to understanding these challenges and
opportunities.

Established in 2012, the Oxford Sustainable Finance Group is the focal point
for these activities. The Group is multi-disciplinary and works globally across
asset classes, finance professions, and with different parts of the financial
system. We are the largest such centre globally and are working to be the
world’s best place for research and teaching on sustainable finance and
investment.

The Oxford Sustainable Finance Group is part of the Smith School of
Enterprise and the Environment at the University of Oxford.

For more information please visit: sustainablefinance.ox.ac.uk/group

The views expressed in this paper represent those of the authors and do not necessarily represent those of the Oxford Sustainable Finance Group, or other institutions or funders. The paper is intended to promote discussion and to provide public access to results emerging from our research. It may have been
submitted for publication in academic journals. This report was led by the Energy Transition Risk and Cost of Capital Project (ETRC), and supported by lkea Foundation and The Sunrise Project.

The Chancellor, Masters and Scholars of the University of Oxford make no representations and provide no warranties in relation to any aspect of this publication, including regarding the advisability of investing in any particular company or investment fund or other vehicle. While we have obtained information believed
to be reliable, neither the University, nor any of its employees, students, or appointees, shall be liable for any claims or losses of any nature in connection with information contained in this document, including but not limited to, lost profits or punitive or consequential damages.


https://www.smithschool.ox.ac.uk/oxford-sustainable-finance-group/research/sustainable-finance
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C’D GLOBAL - PROJECT FINANCE SPREAD
bD GLOBAL - PROJECT FINANCE SPREAD -3YR MOVING AVERAGE
« In 2023, there was a jump in project 500 500
fi ds f lar & wind Solar & Wind Power Solar & Wind Power Power
oy nance spreads for solar & wind power, —— (Gas & Coal Power —— Gas & Coal Power Power
v-d almost closing the gap with gas & coal 4001 == Oil & Gas 400 - e Ol & Gas
g power, and oil & gas (Figure A).
Z 300 % 300 A
o puu{ « Over the past decade, the spread of solar ) &
m & wind power has averaged around 3 Ei
200bps, while gas & coal power has & 2001 & 200 1 _/‘/\/
>\ averaged around 300bps (Figure B).
: 100 1 100 +
-
200020022004 2006 20082010201220142016201820202022 2024 200020022004 2006200820102012201420162018202020222024
Year Year
NORTH AMERICA - SOLAR & WIND POWER - WESTERN EUROPE - SOLAR & WIND POWER -
COST OF DEBT DECOMPOSITION COST OF DEBT DECOMPOSITION
« Project finance transactions are priced
I LIBOR USD 3M I EURIBOR 3M d fAoati .
8001w Spread 8001w Spread as a spread over a floating interest rate.
 Between 2020 and 2023, sharp interest
600 - 600 1 rate rises increased the overall cost of
;‘g :@ debt of new projects (Figure C & D).
=1 3 400 - L
8 4001 g o The cost of debt of solar & wind in
j= [=%
<7 2 North America increased from 1.9%
S 200 1 to 7.5%, and from 1.4% to 6.0% in
Western Europe.
0 d
C o D

20002002 2004 2006 2008 20102012 2014 2016 2018 2020 2022 2024 20002002 2004 2006 2008 2010 2012 20142016 2018 2020 2022 2024
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PROJECT FINANCE - TOTAL PROJECT COST -

RENEWABLE POWER, FUELS AND TECHNOLOGY NORTH AMERICA - INDUSTRY GROUP - ENERGY
10 - e « In North America, the total project cost of
L [ renewable power, fuel, and technology projects
604 5 that received financing almost doubled, from
$37bn to $69bn (Figure E).

50 1
§ 40 < 61 o The corporate cost of debt of renewable fuels
= M7 3 . .
& 2 and technology companies fell below oil & gas
2 391 s . . .
2 30 £ and oil & gas related services and equipment

5051 e companies (Figure F)

10+ 21 « This highlights the potential impact of the

E F Inflation Reduction Act.
0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year Year
——— Africa, Middle East, or Central Asia —— Europe — Coal — Qil & Gas
Asia Pacific Excluding Central Asia Japan Renewable Fuels and Technology =~ —— Oil & Gas Related Equipment and Services
—— Central and Southern America —— North America

In North America, the total
project cost of renewable power,

fuel, and technology projects that

received financing EYSeR aReetlo){S
from $37bn to $69bn
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GLOBAL POWER CAPACITY BY ENERGY

LOW-Carbon CapaCitY TYPE - ANNUAL CAPACIT_Y APDITIONS

600 | :
o ° ° 2000 1
500 {
is growing rapidly e
1500 1 /
5 400 f
z n W
o o
2 2
& 1000 1 g 3001
200 4
500 1
1004\
* Driven by sharp falls in costs and a supportive policy @ 0- @ i
environment, solar and wind power capacity have seen sharp 1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020
increases, with the proportion of global capacity rising from 4% — Battery — Hydro  —— Solar — High-Carbon ~ —— Low-Carbon
. . . . C . ——— Bioenergy —— Liquids Storage
in 2010 to 26% in 2023 (Figure A). This surge has led to predictions i ) ,.
Coal Nuclear g Witicl
that a peak in global power emission is imminent'. o Gl

« However, the global capacity of coal and gas capacity has continued

to rise in absolute terms, but with the share of global capacity falling e For high-carbon assets, gas and liquid assets have seen

CAPACITY WEIGHTED AGE OF ASSETS

from 58% in 2010 to 46% in 2023 (Figure A). an increasing capacity weighted average age, as developed N e R
* Since 2015, new capacity from low-carbon sources has overtaken c0}1ntrles have moved away from new fossil fuel power // il 7
high-carbon (Figure B). This indicates that the transition from (Figure C). T g T Dt
high- to low-carbon generation is occurring, but with an on- » However, coal has seen a decreasing average age, driven by new 215
going risk of carbon lock-in from continued high-carbon capacity investment in developing countries (in particular, China and "
additions. South Asia) (Figure C). This slows the speed of the transition, e B
. . ) . . as emission reductions in developed countries are potentially 5 // 1_\“\\\
o Given increasing new investment, solar and wind assets have ) . . . 7 S e
offset by increases in developing countries . @ —

maintained a low capacity-weighted average life (Figure C), TR SR R T R .Y

however, nuclear, geothermal, and hydro assets are rapidly ageing

. .. . aps —— Bioenergy —— Geothermal Nuclear
following limited new investment. These assets are critical due to o — B iy
their baseload characteristics. — . Gas — Liquids Wind

Source: data is obtained from Rystad. Note: High-carbon includes coal, gas, and liquids (oil). Low-carbon includes solar, wind, storage, nuclear, hydro, bioenergy, and batteries.
1. Ember: World close to peak emissions in the power sector



https://ember-climate.org/insights/in-brief/world-close-to-peak-emissions-in-the-power-sector/

High-carbon capacity has peaked
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HIGH-CARBON BY REGION

1750 A
[} [ ]
in developed countries, but not
. . 1250 1
=
~. 1000

developing countries .

5 ]

» Low-carbon capacity has risen across all regions (Figure A). LOW-CARBON BY REGION R
However, East Asia (namely, China) dominates global capacity 250
with a share of 40% in 2023, up from 24% in 2010. LS / B - _ :

* High-carbon capacity peaked in 2012 in both North America 1500 1 BNE AR dhG A B oWiD
and Europe, after which is has been gradually decreasing, as sz — Africa Middle East
policies have prioritised new low-carbon power (Figure B). = ‘Tusmh& , — Nowlh ey

S 1000 —— Central Asia Oceania
 However, high-carbon capacity has continued to increase, & = EnstAsin = }}“SSIa _
in particular in East Asia, which accounted for 36% of global 2 7501 s L e
particuia ast As1a, which accounted for ool globa S 70 —— Latin America and the Caribbean South East Asia

capacity in 2023, up from 29% in 2010. Other developing /
regions have also increased capacity (Middle East, South Asia, L // '
Russia, South-East Asia, and Latin America and the Caribbean) 250 s
(Figure B). A e

—

 Motivations for continued investment in fossil fuel power could 990 9% 2000 2 20 WS N Hi g h-carbon ca pac lty has
include a need for baseload power, utilisation of local resources, —— Africa Middle East cont in ue d to 1 ncrease 1 n
lower up-front capital costs, and inertia arising from existing At — Nethihoeric .

. . L —— Central Asia Oceania . 1 . .
infrastructure and vested interests'. EEe S particular in East Asia ,
—— Europe —— South Asia

Source: data is obtained from Rystad. Note: High-carbon includes coal, gas, and liquids (oil). Low-carbon includes solar, wind,
storage, nuclear, hydro, bioenergy, and batteries. Data for 2024 ends in July. 1. Why Some Nations Can't Kick the Coal

which accounted for 36%
of global capacity in 2023

Latin America and the Caribbean South East Asia



https://kleinmanenergy.upenn.edu/research/publications/the-long-goodbye-why-some-nations-cant-kick-the-coal-habit/
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Project finance has played an important
role in the financing for renewables

* Project finance loan * Project finance loan * The majority of project * By technology, project capital costs make project * Across technologies,
volumes have grown sharply volumes are dominated by finance loans are priced finance transactions have finance a suitable alternative only a fraction of
for renewables, reaching Europe and North America. as floating rate loans, been used extensively to for financing by developers, transactions have
$50bn in 2023, while falling However, across regions only with borrowers paying a fund new solar and wind especially when constrained spread data reported
over time for gas & coal a fraction of transactions have spread on top of floating rate projects (Figure C & D). by high levels of existing debt (Figure C & D).
(Figure A). reported spread pricing data (e.g. LIBOR). Long-term predictable on their balance sheets'.
(Figure B). cash-flows and high upfront
PROJECT FINANCE - POWER - TRANSACTIONS BY REGION - TRANSACTIONS BY TECHOLOGY - TRANSACTIONS BY TECHOLOGY -
ANNUAL LOAN VOLUME 2000 - 2024 2000 - 2024 2000 - 2024
3000
501 B All Transactions 200 4 BN All Transactions B All Transactions
2500 I With Spread Data = I With Spread Data . With Spread Data
2 el 2500
40 1
1301 Z 2000
S5 301 E 125 S
- & 13001 E 1001 g 10
Za0d [ g 2
! ol 751 = 1000
10— /\/ 50
/ #
L. i e A ' ! . Ul-l . i . »
20002002 2004 2006 2008 201020122014 2016 2018 2020 2022 2024 28g 5;‘)%“5?_3 = 'gg 2 i g f—;__:; E ‘g‘ é_}é 4 g 4 :
—— Low-Carbon High-Carbon g S {;rﬁ é £ £ ;C,‘ 2E & - =
< ; = g5 E :

Circulating

Source: data is obtained from Eikon. Note: Project Finance is defined as the funding of specific projects with a non-recourse or limited structure,

Liguefied Natur

with recourse generally limited to the project’s assets. Data for 2024 ends in July. 1. The importance of project finance for renewable energy


https://www.sciencedirect.com/science/article/abs/pii/S0140988317303870
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Over the past decade, spreads have been
lower for renewables than fossil fuels ...

GLOBAL - SOLAR - PROJECT FINANCE SPREAD
700

600 A
500 A

400 - s '. o

-
.
. .
4 sen

300 i

o lem o e

!

1 . : :

A . . LB H

20002002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

« In Figure A and B we plot the spread of each individual

transaction where there is data (dots), as well as the annual mean
(line).

o For both solar & wind and gas & coal, we see an increase in the
level of spread post vs pre 2010.

« For both solar & wind and gas & coal, we observe a gradual
decrease in the average spread post 2010.

700

Spread (bps)
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200020022004 200620082010201220142016201820202022 2024
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For solar & wind, the average spread has oscillated at around 200bps over the past decade (Figure A &B).

For gas & coal, the average spread has oscillated at 300bps over the past decade (Figure C).

This indicates that the pricing of risks at the asset level has been relatively constant in both low and high-carbon
power, but that risks are perceived as being lower in solar & wind than fossil fuel power.

For solar & wind, we observe a clear uptick in spreads in 2023, breaking a general downward trend in spreads
observed across sectors since 2010. This could be due to issues facing the industry, such as increased input prices from
inflation, supply chain issues, and a higher sensitivity to increased interest rates'.

Source: data is obtained from Eikon. Data for 2024 ends in July - Bps = basis points = 100th of 1%. 1. Renewable Energy Market Update


https://www.iea.org/reports/renewable-energy-market-update-june-2023/executive-summary
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... this holds

across regions

o Across all regions, over the past decade, spreads for solar &
wind have tended to fall around 100bps lower than gas
& coal.

e However, across regions, we see an uptick in spreads for solar

& wind in the past few years, driven by solar in Europe, and
wind in North America.

o See the annex for more detailed analysis of regional trends.

« Note: gas & coal is not shown for Europe due to a lack of
transactions.

WESTERN EUROPE - SOLAR & WIND -
PROJECT FINANCE SPREAD
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600 1

L

=

(=]
L
+
.
.

(¥%]

(=1

(=]
L

Spread (bps)

[

=

=
1

100 A

|
C

U= T T T T T T T T T T T T
200020022004 2006 20082010201220142016 2018 20202022 2024

700

NORTH AMERICA - SOLAR & WIND -
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ASTA PACIFIC - SOLAR & WIND -
PROJECT FINANCE SPREAD

700
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Spread (bps)
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Source: data is obtained from Eikon. Data for 2024 ends in July. Bps = basis points = 100th of 1%. 1. Renewable Energy Market Update
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NORTH AMERICA - GAS & COAL -
PROJECT FINANCE SPREAD
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https://www.iea.org/reports/renewable-energy-market-update-june-2023/executive-summary
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Project finance pricing

benchmarks have risen sharply

PROJECT FINANCE PRICING BENCHMARKS

Project finance transactions have different benchmarks depending on the currency.

Those used within our dataset include: 700 1
« GBP TRANSACTIONS: 600 -
o London Inter-Bank Offered Rate (LIBOR) GBP (3 month shown for illustration)
« Sterling Overnight Indexed Average (SONIA) W
o USD TRANSACTIONS: 2 400 -
 London Interbank Overnight Rate (LIBOR) USD g 300 -
(3 month shown for illustration) £
« Secured Overnight Financing Rate (SOFR) g 200 1
o EUR TRANSACTIONS: 100 -
o Euro Interbank Offered Rate (EURIBOR)
o Since 2021, in line with central bank interest rates, these benchmarks have risen sharply A 01
from close to/below zero to between 4-6% (Figure A).

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Date
—— LIBOR GBP 3M —— SONIA —— SOFR
——— LIBOR USD 3M —— EURIBOR 3M

Source: data is obtained from Eikon and iborate.com. Data for 2024 ends in July. Bps = basis points = 100th of 1%.
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NORTH AMERICA - GAS & OIL POWER - COST

Increases in the COSt Of debt have OF DEBT DECOMPOSITION

I LIBOR USD 3M

800 1

been driven by rising interest rates

600
7
L,
NORTH AMERICA - SOLAR & WIND POWER - WESTERN EUROPE - SOLAR & WIND POWER - § 4001
COST OF DEBT DECOMPOSITION COST OF DEBT DECOMPOSITION &
BN LIBOR USD 3M BB EURIBOR 3M 2007
8001 Spread 800 N Spread

Bl _ . 200020022004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
£ £
é s E 400 - * Across regions and technology, the cost of debt increased sharply
& = between 2020 and 2023, driven by increases in interest rates.
i) In 2020 spreads accounted for the majority of the cost of debt in
200

2020, this was reversed in 2023. (“Spread” represents the average
annual spreads, as shown in previous slides).

>

The cost of debt of solar & wind in North America increased from

20002002 2004 2006 2008 20102012 2014 2016 2018 2020 2022 2024 20002002 2004 2006 2008 2010 20122014 2016 2018 2020 2022 2024 195% o A0 i 7550 i O Tkt s v By S0 e
in the benchmark rates, with average spreads increasing by 30bps.
2020 Rates 2020 2020 Cost 2023 2023 2023 Cost 2020 2023
Region Technology (bps) Spread of Debt Rates Spread of Debt Prop of CoD Prop of CoD « The cost of debt of solar & wind in Western Europe increased from
(L) 72 LE 72 (EIMETETE TR 1.3% in 2020 to 6.0% in 2023. This was driven by a 450bp increase
North America Solar & Wind 24 162 186 560 192 751 87% 26% in benchmark rates and a 20bp increase in spreads.
Western Europe Solar & Wind ~ -55 190 135 391 211 602 100% 27% o The cost of debt of gas & coal in North America increased from
North America Gas & Coal 24 288 311 560 254 814 92% 31%

3.1% in 2020 to 8.1% in 2023. This was driven by a 540bp increase

in benchmark rates, with average spreads falling 30bps.
Source: data is obtained from Eikon and iborate.com. Note: Figures A,B,C are shown to mid-year 2024. Data for 2024 ends in July. Bps = basis points = 100th of 1%. CoD = Cost of Debt.



15

Corporate cost of debt is
highest for fossil utilities

« The corporate cost of debt is calculated by dividing firm-level
interest expense by total debt.

Consistent with previous ETRC tracking reports, globally, we
observe that fossil fuel electric utilities the highest cost of debt
(6.6% in 2023), following by renewable electric utilities (6.0%)
and then diversified electric utilities (6.0%) (Figure A). This
implies that pure play fossil fuel power companies are viewed
as more risky than pure play renewables.

« In recent years, there has been an uptick in corporate
borrowing costs, with the average cost of debt across sectors
increasing from 5.6% in 2020 to 6.2% in 2023. This has been
driven by more by an increase in interest rates, as opposed to
higher spreads on new debt raised, which has remained stable
(Figure B).

Source: data is obtained from Eikon. Note: cost of debt = interest expense/total debt

10

Cost of Debt (%)

2_

Al

GLOBAL - ELECTRIC UTILITIES

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

—— Electric Utilities (NEC) —— Renewable & Alternative Utilities
—— Fossil Fuel Electric Utilities
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Consistent with previous
ETRC tracking reports,
globally, we observe

that fossil fuel electric

utilities the highest cost
of debt (6.6% in 2023)

ELECTRIC UTILITIES - SYNDICATED LOANS

/\/\/\N

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

—— Electric Utilities

In recent years, there has been an uptick in corporate

borrowing costs, with the average cost of debt across sectors

increasing from 5.6% in 2020 to 6.2% in 2023.
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In Europe, corporate cost of

debt is highest for fossil fuels

EUROPE - ELECTRIC UTILITIES
10

Cost of Debt (%)

>

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

—— Electric Utilities (NEC) —— Renewable & Alternative Utilities
~——— Fossil Fuel Electric Utilities

« In Europe, we see a clear disparity between sub-sectors.
Fossil fuels have the highest cost of debt (8.6% in 2023),
while renewables (6.1%) and diversified electric utilities have
the lowest (6.2%) (Figure A). The cost of debt of renewable &
alternative electric utilities rose sharply in 2023, highlighting
the challenges faced by the industry.

ASIA - ELECTRIC UTILITIES NORTH AMERICA - ELECTRIC UTILITIES

10 10
8 8 1
3 K
3 5
a2 g4
2 5]
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

Year

—— Electric Utilities (NEC) —— Renewable & Alternative Utilities

—— Electric Utilities (NEC) —— Renewable & Alternative Utilities
— Fossil Fuel Electric Utilities

- Fossil Fuel Electric Utilities
o In Asia, the cost of debt between different types of firms has converged in recently years, with all types of utilities having
a comparable cost of debt around 5.5%.

¢ In North America, although data is lacking due to few firms labelled as pureplay renewables/fossil fuels, it appears
that renewables have a higher cost of debt than diversified electric utilities in recent years (5.8% vs 5.1%) (Figure C).
These firms tend to be large established players, with low financing costs.

Source: data is obtained from Eikon. Note: cost of debt = interest expense/total debt.
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Exploration CAPEX has fallen in absolute and relative terms

GLOBAL OIL & GAS CAPEX BY TYPE

1200 120
1000 A =100
=
800 50 2
5 2
2 600+ 60 £
o (-9
7] ]
2 g
400 4 L 40 E
m
AT I||| I
S HAL ;

— 2 = O T VD - SO
SosiggessrassasIenes
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B Exploration Capex B Facility Capex EEE Well Capex

—— Brent Oil Price USD/bbl

o Oil & gas CAPEX fell sharply in line with a fall in oil prices from
2014. Total CAPEX has rebounded from lows in 2020 but is still
significantly below its peak in 2014 (Figure A).

o The share of CAPEX accounted for by exploration-related
activities has fallen over time, down from ~20% in 2010 to ~10%
in 2023 (Figure B). This indicates that firms are placing less of
an emphasis on the discovery and development of new assets,
reflecting predictions that oil demand will plateau this decade,
as the world gradually transitions away from oil & gas'.

SHARE OF GLOBAL OIL & GAS CAPEX BY TYPE
1.0 =

S
o

0.6

0.4

Share of Total CAPEX

=
(]

0.0
1990 1995 2000 2005 2010 2015 2020

B Exploration Capex ~ B Facility Capex Il Well Capex

o Over the past decade, the proportion of CAPEX accounted
for by public firms has fallen, relative to private and nationally
owned companies (NOCs) (Figure C). Such a shift reflects
the growth in private capital, enabling firms to grow without

C

SHARE OF GLOBAL OIL & GAS CAPEX BY BY FIRM TYPE
1.0

o
o

<
o

0.4

Share of Total CAPEX

S
()

0.0
1990 1995 2000 2005 2010 2015 2020

B NOC W Private [ Public

relying on public markets. Furthermore, private firms have been
actively acquiring assets from public firms, which have faced
greater scrutiny and reporting burdens®

Source: data is obtained from Rystad. Note: Exploration Capex = costs of acquiring acreage, doing seismics, and drilling wildcats or appraisal wells to discover and delineate oil and gas fields. Facility Capex = initial
capital expenses related to establishing the facility and necessary infrastructure, as well as pre-drilling costs. Well Capex = capital expenses for drilling more development wells throughout the field life of an asset. 1.
BP predicts global oil demand will peak in 2025 2. A $140bn asset sale: the investors cashing in on Big Oil’s push to net zero



https://www.theguardian.com/business/article/2024/jul/10/bp-predicts-global-oil-demand-will-peak-in-2025-emissions-wind-solar-gas
https://www.ft.com/content/4dee7080-3a1b-479f-a50c-c3641c82c142
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ASSETS UNDER DEVELOPMENT - AVERAGE

OXFORD

The number of new assets have I
250 A 100
[ ] / =
een falling, except for LNG ﬁ
— 200+ Lgo 2
g) 2 200 80 i:i
- 3
g 150 = H60 &
ASSETS UNDER DEVELOPMENT BY TYPE GLOBAL PRODUCTION VS NEW DEVELOPMENT g %
= i o
2 10014 L40 B
46 90000 g 3
80000 1 2
2007 70000 1 N 20 =
= 400 - 60000 A 0 T T T T T T 0
2 - 1990 1995 2000 2005 2010 2015 2020
< S 50000 1 A S
S 300 1 8 &
.Eé E 40000 _______,-f"’"_/__/ —— Resources Breakeven
-
Z 200 1 30000
S0 o The number of LNG assets under development has been steadily
1001 increasing (Figure B), with many firms viewing LNG as a transition
10000 1
A ] B fuel
; . ; . . . . 01— : . . ; ; ;
1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020 o For the past decade, the scale of assets under development has been
—— Condensate ~ —— Gas  —— NGL significantly below annual production, indicating that reserves are
— Crude Oil — ING — Production New Development being depleted due to reduced investment in new assets (falling

reserve replacement ratio) (Figure B). This fits the narrative of firms
expecting peak oil demand soon, as well as pressure from investors to

maintain capital discipline even as oil prices rebound'.
« This fall in CAPEX shown in the previous slide is reflected in the number of assets under development, which

fell sharply around 2013-2014. However, there has been a slight rebound in the number of new assets under » For new assets under development, there has been a clear fall in

development in 2023 for gas and crude oil (Figure A). average breakeven oil prices since 2010, indicating a focus on the cost

competitiveness of new assets when final investment decisions are
made (Figure C).

Source: data is obtained from Rystad. FID Breakeven Oil Price (USD/bbl) is the oil equivalent price that generates a net present value of a project is zero. LNG = Liquid Natural Gas. NGL = Natural
Gas Liquids. 1. Value Creators Report: Oil and Gas in Volatile Times



https://www.bcg.com/publications/2023/report-on-oil-and-gas-tsr-in-volatile-times
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Even when oil & gas companies are cash
rich, low-carbon investments remain low

OIL & GAS CAPEX VS DIVIDENDS VS BUYBACKS
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In 2022/2023, the combined value of dividends and share

buybacks by public firms in the oil & gas industry almost matched

total capital expenditure, based on Eikon data (Figure A). This

demonstrates that oil & gas firms have the capacity to scale up

investment in low-carbon energy.

GLOBAL OIL & GAS AND LOW-CARBON CAPEX CUMULATIVE NET TRANSACTIONS BY M&A
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« However, even though low-carbon investments by oil & gas firms o After years of asset sales to private firms, since 2020 public firms
are rising, based on Rystad data, these were equal to just 1.9% of
total oil & gas upstream CAPEX in 2023, and equal to just 0.9%
of global low-carbon investment (Figure B). In comparison,
BNEF estimate that 9% of CAPEX is allocated to low-carbon

energy, limited to only oil & gas majors, with this accounting for

have engaged in an M&A spree, driven by activity in North
America and consolidation in the shale industry (Figure C). Such
activity enables oil & gas firms to capitalise on higher share prices
supported by oil prices, dividends, and buybacks.

2.6% of global low-carbon energy investment.! This indicates that to
date, in the aggregate, oil & gas firms have not made any significant
progress with regard to transitioning.

Source: data is obtained from Eikon and Rystad. In Figure B, global refers to investment by all types of companies, while public firms refers to listed oil & gas firms only. Data for 2024 ends in July. 1 big Oil’s npullback-from clean energy matters less than youd think


https://www.bloomberg.com/news/articles/2023-06-25/big-oil-s-pullback-from-clean-energy-matters-less-than-you-d-think
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Oil & gas project

GLOBAL - OIL & GAS - NORTH AMERICA & WESTERN EUROPE -

PROJECT FINANCE SPREAD OIL & GAS - PROJECT FINANCE SPREAD
finance spreads are "
600 - = e 600 4

[ ] [ ] o PO :

similar to 10ss1 R SR
Z4001 o RN T et £ 400
f 1 300 é 300
uel power

2000 2005 2010 2015 2020 2025 20002002 2004 2006 2008 20102012 20142016 2018 20202022 2024
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« Globally, we observe that the average spread for project finance transactions
is around 300bps for oil & gas assets (Figure A). This is line with gas & coal
power (~300bps) and higher than solar & wind (~200bps), indicating that oil REST OF WORLD - OIL & GAS - NORTH AMERICA - OIL & GAS -
& gas is seen as riskier than renewables but comparable to fossil fuel power. PROJECT FINANCE SPREAD COST OF DEBT DECOMPOSITION
700 :
« This holds in both Northern America & Western Europe (Figure B) and in the : EEE LIBOR USD 3M
. . . . 800 { ; .
rest of world (Figure C). Using North American spread estimates, we observe 600 1 g - y Hpread
that the cost of debt of new projects rose to 9% in 2023, up from 3.2% in 2020 s
(Figure D). This was driven by an increase in rates of 540bps of this period, . E 5 o ’ . 500
while spreads increased by 40bps (Figure D). In 2020, spread accounted for £ 4004 &
93% of the cost of debt, this fell to 38% in 2023 (Figure D). E 5004 § 4001
20014 2001

@ 100 4
0

2000 2002 2004 2006 2008 2010 2(}.I 220142016201820202022 2024
Year

20002002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Source: data is obtained from Eikon. Bps = basis points = 100th of 1%.
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Renewable fuels & technology have the
lowest corporate cost of debt

« Globally (Figure A), we observe that in 2023, oil & gas had
the highest cost of debt (7.5%), followed by oil & gas related
equipment and services (7.1%), coal mining (7.0%), and
renewable fuels and technology (6.1%).

« In a new development, the cost of debt of renewable fuels & « This points in a change in the pricing of risk of
technology has fallen in recent years across regions relative renewable fuels & technology relative to fossil fuels.
to other sectors, falling below oil & gas for the first time. Falls
occurred even as interest rates increased, indicating that lower
spreads are the driver behind the decrease.

GLOBAL - ENERGY NORTH AMERICA - ENERGY EUROPE - ENERGY ASIA - ENERGY
10 = = == 10 10 10 = i —
; N sk / \
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2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year Year Year Year
=—— Coal — il & Gas —— Coal — Oil & Gas —— Coal — Oil & Gas —— Coal —— Oil & Gas
Renewable Fuels and Technology —— il & Gas Related Equipment and Services Renewable Fuels and Technology  —— Ol & Gas Related Equipment and Services Renewable Fuels and Technology —— Oil & Gas Related Equipment and Services Renewable Fuels and Technology —— Oil & Gas Related Equipment and Services

Source: data is obtained from Eikon. Note: cost of debt = interest expense/total debt.
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The corporate
cost of debt for
exploration &
production firms NS B

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

° ° Year Year
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—— Oil & Gas Transportation Services

0il & Gas Exploration and Production —— Oil & Gas Drilling 0il & Gas Exploration and Production —— 0il & Gas Drilling
—— 0il Related Services and Equipment —— Oil & Gas Refining and Marketing —— (il Related Services and Equipment —— 0il & Gas Refining and Marketing
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« Consistent with previous ETRC tracking
reports, globally, we see a clear divergence
- 81 between the cost of debt of exploration &
o — production and the rest of the oil & gas
) O
< 64 < 6 g g
3 - industry (Figure A).
a (=1
Tt e .
S 4l 5 4l o In 2023, the cost of debt of exploration &
=] <
< = production was 8.7% (Figure A).
=1 21 o This holds in North America, Europe, and
C D Asia.
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2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year Year
—— Integrated Oil & Gas —— Oil & Gas Transportation Services —— Integrated Oil & Gas —— il & Gas Transportation Services
Oil & Gas Exploration and Production — 0il & Gas Drilling 0il & Gas Exploration and Production — 0Oil & Gas Drilling Source: data is obtained from Eikon. Note: cost of debt = interest expense/total debt.
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GLOBAL LOW-CARBON CAPEX
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CAPEX

GLOBAL LOW-CARBON CAPEX BY REGION

o As the low-carbon transition accelerates, low-carbon 500
CAPEX has overtaken high-carbon CAPEX (Figure A),
primarily driven by solar and wind (Figure B). i
« In line with global capacity, Asian low-carbon CAPEX £ 3001
has grown rapidly (Figure C), with the region accounting E
for 57% of CAPEX in 2023 (Figure D). This highlights 52001
the extent to which Chinese investment has helped to
drive down the cost of renewable energy globally'. 1901
C 0 —— —

2010 2012 2014 2016 2018 2020 2022 2024

—— Africa — Asia ——— Middle East
—— America N —— Australia —— Russia
—— America S —— Europe Unknown

Source: data is obtained from Rystad. 1. China’s role in accelerating the global energy transition

SHARE OF GLOBAL LOW-CARBON CAPEX BY

TECHNOLOGY
1.0

=
=

Share of Capex

0.0+ 2 T
2010 2012 2014

2016 2018 2020 2022

E CCS B Hydropower Onshore wind
B Geothermal B Nuclear B Solar

I Hydrogen I Offshore wind

SHARE OF GLOBAL LOW-CARBON CAPEX BY
REGION

1.0

;A
206
=3
o
°
2
204
7
0.2
0.0+ 2 .
2010 2012 2014 2016 2018 2020 2022
Hl  Africa E Asia I Middle East
BN America N B Australia I Russia
B America S I Europe Unknown


https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2024/02/Chinas-role-in-accelerating-the-global-energy-transition-through-green-supply-chains-and-trade.pdf
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The IRA may have significantly
increased low-carbon investment

PROJECT FINANCE - LOAN AMOUNT -
RENEWABLE POWER, FUELS, AND TECHNOLOGY

USD Billion

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

—— Africa, Middle East, or Central Asia —— Europe
—— Asia Pacific Excluding Central Asia —— Japan
—— Central and Southern America —— North America

« Asshown in the previous slide, North American low-carbon
CAPEX increased in 2023 but still lags both Europe and Asia.

» However, after steadily increasing, project finance volumes
for low-carbon power, fuels, and technology doubled in
North America in 2023 (Figure A and B), highlighting the
impact of the Inflation Reduction Act.

o b
= =

i
=

USD Billion

20 1

» New project finance loans increased from $14bn in 2022 to
$30bn in 2023, and the total value of new projects increased

£
=

()
(=]

PROJECT FINANCE - TOTAL PROJECT COST -
RENEWABLE POWER, FUELS, AND TECHNOLOGY

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year

—— Africa, Middle East, or Central Asia Europe
— Asia Pacific Excluding Central Asia Japan
—— Central and Southern America —— North America

from $37bn to $69bn.

Source: data is obtained from Eikon.

ANNUAL FINANCING - RENEWABLE
TECHNOLOGY AND POWER
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« Total issuances of equity, bond, and syndicated loans for low-carbon
power, fuels, and technology has trended upwards overtime (Figure C).
(However, many low-carbon technologies are misclassified, meaning
the true value is significantly underestimated).

o Furthermore, we observed a fall in the cost of debt of renewable
fuels and technology from 9.1% in 2020 to 8.0% in 2023, driven by
lower spreads (Figure B Slide 22). This could be due to the Inflation
Reduction Act (IRA), as smaller reductions occurred in other regions.
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FINANCING BY SOURCE - ELECTRIC UTILITIES & IPPS FINANCING BY SOURCE - OIL & GAS AND COAL

We focus on debt
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« This study focuses on debt finance and the cost of debt, as
) . .. ) CUMULATIVE NET FINANCING - CUMULATIVE NET FINANCING -
most of the financing for electric utilities and fossil fuel
. ELECTRIC UTILITIES & IPPS OIL & GAS
sectors is accounted for by debt (bonds and loans).
1500 {
« This holds at the absolute level (Figure A, B) and for net 17501 -
__-' Ius 4
financing (Figure C, D). 1500 4 f -
1000 1
« For oil & gas, the industry has provided more in share Sl i
= = S0 1
buybacks than it has raised from new equity (Figure D). = 1000 1 =
- 25001
o At the asset-level, 35% of asset finance for renewables £ 7501 @ 4o 4
companies from project finance, versus on balance 500 1 A
corporate finance at 65%". - o1
250 1
C , D
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Year Year
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Source: data is obtained from Eikon. A and B apply to public and private firms, while C and D apply only to
Issuance (Retirement) of Debt, Net, Discrete

public firms. Data for 2024 ends in July 1. FS-UNEP: Global Trends in Renewable Energy Investment 2020 : Issuance (Retirement) of Debt, Net, Discrete


https://www.fs-unep-centre.org/global-trends-in-renewable-energy-investment-2020/
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Project finance spreads in North
America show similar trends

NORTH AMERICA - SOLAR - PROJECT FINANCE

NORTH AMERICA - WIND - PROJECT FINANCE SPREAD NORTH AMERICA - GAS & COAL -
SPREAD PROJECT FINANCE SPREAD
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o In Figure A, we see that the spread of North American solar has o These spreads are in line with global averages.

oscillated around 200bps. « In Figure C, We see that North American coal & gas appears to be falling gradually since the early 2010s,

o In Figure B, we see that the spread of North American wind has to around or just below 300bps. However, as fewer and fewer transactions occur, this measure becomes
fallen from around 300bps in 2010 to 100bps in 2020 but has more volatile.

increased to 200bps in 2023.

Source: data is obtained from Eikon. Data for 2024 ends in July. Bps = basis points = 100th of 1%.
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Project finance spreads in Europe show similar trends

o In Figure A, we see that the spread for solar has been around
200bps for most of the past decade but has sharply increased
in 2023/2024.

« Europe’s solar industry has been plagued by challenges,
with solar panel manufacturers filing for bankruptcy due to
competition from Chinese manufactures, while higher input
prices and high capital costs have led to developers cancelling
or postponing project that were structured to be profitable
on lower interest rates. Furthermore, at the asset level, a
massive expansion in solar power has led to record spells of
negative prices in 2024 to an oversupply of electricity at peak
times, reducing margins and raising questions regarding the
profitability of future projects’.

 While there are few data points in 2023/2024, these challenges
could have led to increased spreads.

« In Figure B, we see that the spread for wind has oscillated
around 200bps over the past decade. These spread levels are
close to global averages.

Source: data is obtained from Eikon. Data for 2024 ends in July.
Bps = basis points = 100th of 1%.
1. Europe’s solar power surge hits prices
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Europe’s solar industry has been plagued by

NSNS T hese challenges could have led to

increased spreads.



https://www.reuters.com/business/energy/europes-solar-power-surge-hits-prices-exposing-storage-needs-2024-06-21/
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Project finance spreads in Asia Pacific show similar trends

o Asia Pacific solar & wind transactions with spread data
are dominated by Australia (63), Taiwan (28), India
(23), and South Korea (13), with 27 transactions in
other countries.

« In line with other global and regional trends, in Figure
A, we see that the spread of Asia Pacific solar & wind
has oscillated around 200bps, with a slight uptick in
2024.

o While volatile, with limited data available, in line with
global trends, the spread of gas & coal has oscillated
around 300bps over the past decade.

Source: data is obtained from Eikon.
Bps = basis points = 100th of 1%.
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While volatile, with limited data available, in line with global

trends, the spread of gas & coal has oscillated around 300bps
over the past decade.
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