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The role of finance for the transition
to a sustainable industry

Agenda for today

1. Introduction to the financial system
2. Problems: Importance of finance for sustainability transitions

3. Solutions: Public policy interventions, and financial instruments
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Introduction to the financial system
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Role of finance in the economy
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Capital formation in the Swiss economy

Investment ratio
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—— Total investment = Machinery and equipment
~ Construction thereof:

r= === Sonstige Ausrustungen (inkl.
Militérische Waffensysteme)

Forschung und Entwicklung

Quelle: BFS — Volkswirtschaftliche Gesamtrechnung (VGR)
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Machinery and equipment investment (mio. CHF)

140°000 Transport equipment
_ Office machinery and hardware
120°000 Radio, TV, communication eq.
s Electrical machinery & apparatus
100000 Medical, precision & optical instruments
Other + military weapon systems
80’000 Cultivated biological assets
60000 Research and development
40°000
20°000

Computer software and database

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022



Role of finance in the economy
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Role of finance in the economy
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Role of finance in the economy
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Elements of the financial system

Financial System

Assets Assets
Savers Spenders
 Households  Households
 Companies  Companies
Government Government
Assets Assets
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Types of financial markets

Money market

* Provides short-term funds
(typically >1 year)
= Key instruments
— Deposits
— Securities for short-term
loans, e.g. commercial
papers, treasuries, repos
(repurchase agreements)

= Key actors
— Banks
— Central banks
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Capital market

= Provides longer-term funds
(typically >1 year)
= Key instruments

Stocks
Bonds

= Key actors

Actors active on
exchanges: Banks, many
different companies

Foreign exchange market

* Provides currency conversions
for international trade

= Key instruments
— Currencies
—  FXinstruments
= Key actors
— Banks

— Companies (heavily)
engaging in international
trade
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Deep dive into capital markets

| | |

Foreign
Money market Capital market exchange
market
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Elements of the financial system

Financial System

Assets Assets

Assets Assets
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What are financial intermediaries

Savers

* Households >
 Companies
« Government

Banks
Commercial banks
Savings banks
Wholesale banks

Public banks
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Financial intermediaries

Non-bank institutions
Building societies
Pension funds

Venture capital funds

Leasing companies

Individuals

Financial advisors

Brokers

Spenders

 Households
Companies
Government
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Deep dive banks: their functions in the financial system

Functions provided by banks

Payment operation
= |ssue of money

= Settlement of payments

Matching savers and spenders
= Size transformation
= Risk transformation

= Maturity transformation
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Why are there banks...

... and not just money markets?

... and not just capital markets?
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Importance of finance for sustainability transitions

ETH:zurich



Imperfection of the capital market w.r.t. tackling climate change

~

«Issues»:
» Selfishness
* Myopia

* Cognitive limits/biases
But:
* Changing preferences w.r.t.

K climate change (mitigation)/

Households
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Government

Government
Savings Government

Debt

ﬁssues:

\

Emissions externality
Innovation externality
Other limits of markets

But:

Company reactions to changing
preferences and climate risks
Policy intervention: Regulation,

Savings Investments

- L
Financial System

Issues: \

* Information asymmetries cannot always be resolved
* Risks cannot always be hedged

* Lack of long-term liquidity

» Path dependency of individuals and institutions

But?

2
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taxes, subsidies...

Companies
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Many clean energy technologies are capital-intensive: Example electricity

Renewables w/ high upfront investment...

...S0 capital needs are high... ...and LCOE are sensitive to WACC

Percentage of LCOE!

Avr fossil fuel-

(o)
based power Sk

4%

N

17% [15% 12%

Wind onshore 18% [15%

Solar PV

B Cost of equity [ CAPEX
[ Cost of debt  [_] OPEX (fuel, O&M)

Note: LCOE = Levelized cost of electricity; WACC = Weighted average cost of capital

LCOE $/MWh (example solar PV)

135

.ﬁ.gnlb

From Billions to Trillions:

Camiising Dimmrarigl Capeial wEh feeddpnish harss

st alinira

1. Assumes 5% cost of debt, 10% cost of equity, European fuel costs. Fossil fuel based power is the average of hard coal, natural gas, and diesel plants.
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0% 4% 8% 12%
WACC
B Cost of capital
[] CAPEX & OPEX
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Further, many low-carbon technologies are new: “Valley of death”

Government policy

VRV VR VR VIR,

Niche market & Fully
Basic R&D Applied R&D Demonstration Pre—cummerclal supported v o

L dinlict commercial
| Technological barriers |\ | Institutional barriers |
\ 4 11
Economic barriers |
Financial barriers ‘ /
| Political barriers |
I i i
/ 'l ransformation bame'rs ‘
(wn profits,
. - p" - B Own profis, VT, Crwn profits, PE,
Private Business angels, )
Private research ) Business angels, . T private equity (PE), public equity,
e development grants - e o family offices, g - ! R
grants by firms - = family offices, e spin-off, project finance,
= . by firms e crowdfunding,
(corporates) ! ) crowdfunding = mezzanine, mezzanine,
(corporates) venture capital
(VC) corporate debt corporate debt
Private finance instruments and structures

Source: F Polzin (2017), Mobilizing private finance for low-carbon innovation — A systematic review of barriers and solutions, Renewable and Sustainable Energy Reviews 77, 525-535.

E""’ZUI“IC/’) Bjarne Steffen, Climate Finance and Policy Group

18



In commercialization phase, still
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need to “buy down the learning curve”

Price per Watt of solar photovoltaics (PV) modules (logarithmic axis)
The prices are adjusted for inflation and presented in 2019 US-$.

$100 278
1977
\1978
$50 1979
1980 With each doubling of installed capacity the price
of solar modules dropped on average by 20.2%.
1981 b .
$20 This is the learning rate of solar modules.
$10
$5
$2
$1
$0.5
2MW  5MW 20MW 50MW i ?019
1MW 10 MW 100 MW 1,000 MW 10,000 MW 100,000 MW

=1.000000Watt  Ccymulative installed solar PV capacity (logarithmic axis)
Data: Lafond et al. (2017) and IRENA Database; the reported learning rate is an average over several
studies reported by de La Tour et al (2013) in Energy. The rate has remained very similar since then. Licensed under CC-BY
OurWorldinData.org - Research and data to make progress against the world’s largest problems. by the author Max Roser
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Example: Estimate of capital needs for chemical industry in the EU

Per year €34.98 €12.6B €21.58

1.010 365

Other chemicals® 250

""""""""""""""""""""""""""""" 645
Standstill costs
. Eight focus .
. chemicals' CapEx 485 ?;alla btlﬁ.f}:aph
investment hohs
Sustain assets 160 160 Sustain CapEx?
Required Financing gap Available CapEx
until 20507

investment

Motes: 1) Includes the eight products that create 75% of industry emissions, which are: ammaonia, ethylene, propylere, nitric acid, carbon black, caprolactam,
zoda ash and fluorochamicals, 2) Extrapclated based on determined costs for eight focus chemicals: 3) Extrapolated based on 2018 CapEx spend within ELIZT
countries by chemical companies; 4) Assuming approximately 25% of CapEx spend relates 1o stav-in-business CapkEx

Source: Study by consulting company Accenture, https://www.accenture.com/fi-en/insights/chemicals/eu-green-deal

E""’ZUI“ICh Bjarne Steffen, Climate Finance and Policy Group

20



Solutions: Public policy interventions, and financial
Instruments
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Public policies: interventions to “green financial flows” increasing rapidly

No. of green financial policies in OECD countries

140 -

Green financial policies: Public policies addressing the
1201 financial sector with the aim of making finance flows

consistent with the commitments of the Paris Agreement”
100 ~

80 A

60 -

46

40 - 40
33
28 29

20 | 17 19 20 = 2
14
10 12

7

60

104

84

75

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Source: Steffen, B. (2021). A comparative analysis of green financial policy output in OECD countries. Environmental Research Letters, 16(7), 074031.
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Public policies: interventions to “green financial flows” increasing rapidly

No. of low-carbon financial policies in OECD countries

140 -
Types of policies
E:} Information
1207 Authority
Treasury | |
B Organization 1/94
100 - /
ﬁ4/ 37
80 - 75
30
60 -
40 -
20 -
7 0 17—
T g 2
0 2

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Source: Steffen, B. (2021). A comparative analysis of green financial policy output in OECD countries. Environmental Research Letters, 16(7), 074031.
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“Authority”: Disclosure requirements and government labels

LE FRR FACE
AUX ENJEUX CLIMATIQUES

ETHzurich

Authority

Examples

Bjarne Steffen, Climate Finance and Policy Group

How could it help

Mandating standardized climate-related financial disclosures
= Data availability for investors/lenders/underwriters (e.g. scope 1/2/3)
= Development and upscaling of new financial products

Preventing greenwashing and building trust
= Real climate impact especially for listed securities/mass market products

Accelerating structural change within financial sector
= Requirement for measures at all corporates and asset managers

24



Example EU taxonomy

Authority

Climate change
mitigation

Protection and
restoration of
biodiversity
and
ecosystems

Climate change
adaptation

Six
Environmental
Goals
Sustainable
use and
protection of

water and
marine

resources

Pollution
prevention and
control

Transition to a
circular
economy
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Substiantially
contribute to at
least one of the

six environmen-
tal objectives

Taxonomy

Source: Franziska Schiitze & Jan Stede: The EU sustainable finance taxonomy and its contribution to climate neutrality

ETH:zurich

Do no significant

harm to any of
the other five
environmental
objectives

External reporting
by companies

+ Comply with

minimum safeguards

Financial performance,
firm value

Reputation and
credibility (EU
Ecolabel)

Risk assessment
(Green Bond

Standard) Cost of equity and debt GHG-intensity of

Government capital the economy
funding (eligibility,
grants)

Addressing internal
information barriers
Decarbonisation
strategies, emissions
targets
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Example EU taxonomy (Example reporting by BAS

Authority

Source: BASF EU taxonomy report

ETHzurich

E.U. taxonomy indicators: 2022 turnover

Close 0

Economic activities

Substantial
contribution criteria

DN SH criteria (“do no significant harm”)

Proportion

Turnover of turnover

Climate
change
mitigation

Climate
change
adaptation

Climate
change
mitigation

Climate Water and

change
adaptation

marine
resources

Circular
economy

Pollution

Bio-
diversity
and eco-

Minimum

systems safeguards

Propor-
tion of
taxonomy-
aligned
turnover

Category
(enabling
activity)

Category
(transi-
tional
activity)

Million €

in %

in %

in %

Yes/no

Yes/no

Yes/no

Yes/no

Yes/no

Yes/no

Yes/no

in%

Yes/no

Yes/no

A. Taxonomy-eligible
activities

A.1. Environmentally
sustainable activities
(taxonomy-aligned)

3.05 Manufacture of
energy efficiency
equipment for buildings

63

0.1

100.0

0.1

3.12 Manufacture of
soda ash

0.0

100.0

0.0

3.14 Manufacture of
organic basic chemicals

249

0.3

100.0

Yes

Yes

0.3

Yes

3.17 Manufacture of
plastics in primary form

20

0.0

100.0

Yes

Yes

0.0

Yes

Total taxonomy-aligned
activities

339

0.4

100.0

0.4

0.1%

0.3%

A.2. Taxonomy-eligible
but not environmentally
sustainable activities
(not taxonomy-aligned)

3.04 Manufacture of
batteries

1,423

3.05 Manufacture of
energy efficiency
equipment for buildings

0.0

3.10 Manufacture of
hydrogen

25

0.0

3.12 Manufacture of
soda ash

0.0

3.13 Manufacture of
chlorine

0.0

3.14 Manufacture of
organic basic chemicals

2,931

34

3.15 Manufacture of
anhydrous ammonia

296

0.3

3.16 Manufacture of nitric
acid

217

0.2

3.17 Manufacture of
plastics in primary form

6,374

73

Total not taxonomy-
aligned activities

11,277

12.9

SumA.1.+A2.

11,616

13.3

0.4

0.1%

0.3%

B. Taxonomy-non-eligible
activities

Tumover from taxonomy-
non-eligible activities

75,710

86.7

Total

87,327

100.0

Bjarne Steffen, Climate Finance and Policy Group
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“Organization”. Leverage existing market activity of public sector

Government organization

Examples

GERMAN

GREEN BONDS

UPDATE AND OPPORTURITIES

_. S Parliament agrees to divest @ -«'
billion oil fund from coal

et ¢

. - This is the largest fund to make

- = adivestment commitment -ever. _ ;
== I I Inmns
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How could it help

Piloting financial products without immediate return upside
= “Market testing” for instruments and practices with unknown potential

Rapidly up-scaling financial instruments and practices
= Often large volumes/AUM managed by public sector actors

Accelerating structural change within financial sector
= Increased acceptance, part of the mainstream

27



Green bond issuance over time

ETH:zurich

Global green bonds by issuer type ($B)

180 mFinancial corporate
Government-backed entity
180 mnonfinancial corporate
m Development bank T
m | ocal government
120 Swereign
mlnclassified

140

o

4

]

2

]

Q2 Q3 Q4 1 Q2 Q3 Q@4 @ Q2 Q3
2ms 2020 2021

Data compiled Aug. 15, 2023,

Sample includes the top 10 economiss intheworld by 2022 nominal GOF, excluding Russia.
Internationally aligned green bonds areg limited 1o those where at least 95% of proceeds arg designated for green projects

aligned with the Climate Bonds Taxonomy.

GI.Il-lllllllllllll
an

100 I B
|
5 = I I I

Q2

2023

Does notinclude nonaligned bonds, or bonds that had not been tagged as either aligned or nonaligned due toinsufficient

informatian.

Data compiled on a best-efforts basis.
Source: Climate Bonds Initiative.

@ 2022 55F Global.

Bjarne Steffen, Climate Finance and Policy Group
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Financial instrument: Green bonds

BASF issues €2.0 billion in corporate bonds, including its
first green bond

On May 28, 2020, BASF successfully placed bonds with a total
volume of €2.0 billion on the capital market. The first tranche
has an issue volume of €1.0 billion, a term of 3 years and an
annual coupon of 0.101% and will be used for general
corporate financing purposes. With the second tranche, BASF
issued its first green bond.

Ressources and Ecosystems

06 MARCH 2023
Air Products Issues Inaugural Green Bonds Across $600 Million and €700 Million
Debt Offerings

Air Products has successfully issued its registered green bond offerings of $600 million aggregate principal amount of U.5. dollar-
denominated fixed-rate notes and €700 million aggregate principal amount of euro-denominated fixed-rate notes.

E""’ZUI“ICh Bjarne Steffen, Climate Finance and Policy Group
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Use of proceeds: Example BASF

EU Environmental
CERICEE Eligible Green Products / Project Categories Objective (Taxonomy SEGLE

EU Environmental
Obijective (Taxonomy

Eligible Green Products / Project Categories

Category Regulation)® Category eguiation)?
= The project categories contribute Electric vehicle battery materials and plants
L mainly to (but not limited to) the } - —
w ! o Development, manufacturing, acquisition of low carbon (1l —
— following objectives: transportation components, as for example battery &
=T materials. &
Jnf‘v EU Environmental Objective 1:
Article 6: Substantial contribution to Recycling: ChemCycling products and plants heaith and the environment of the
Accelerator Solutions Climate Change Miigation Since mechanical recycling is limited, e.g., due to high production and use of chemicals.
QOnly the highest level of sustainable products (solutions sorting requirements and decreasing material guality in
referred to as “Accelerator”) is eligible. These products EU Environmental Objective 2. each cycle, BASF is developing innovative technologies EU Environmental Objective 6:
have a substantial sustainability contribution in the Article 7- Substantial contribution to that promote recycling of plastics. This includes research Article 11 Substantial contribution to
value chain and no negative impacts on any other Climate Change Adaptation and development on new materials and additives that protection of healthy ecosystems
relevant sustainability criferia (see Figure 2 and ) o facilitate recycling processes as well as several chemical
Eco-efficientand  Appendix). EU Environmental Objective 3: recycling processes to create value out of waste. For a full list of indicators for the
circular economy Article 8 Substantial contribution to Chemical recycling allows to recycle waste for which contributions in the value chain see
products, Carbon Management sustainable use and protection of there are no recycling solutions or missing capacities Appendix.
production Carbon Management bundles BASF's global aciivities water and marine resources today and is therefore complementary to mechanical
technologies and  and a long-term research and development program to ) o recycling.
processes reduce greenhouse gas emissions. The objective is to EU. Envlmnmental_omecm_re 4
achieve the company’s climate protection target and set Article 9: Substantial contribution o
the course for low-carbon chemical production. Transition to the circular economy, . ) i i
waste prevention and recycling: Renewable Provision of capital for the planning, construction,
= development and installation of renewable energy

Source: BASF Green Finance Framework

ETH:zurich
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EU Environmental Objective 5:
Article 10: Substantial contribution to
pollution prevention and control

production and storage units

Including: Article 10.1_c: minimising
significant adverse effects on human

30



Use of proceeds: Example Air Products

Green Project Category

Pollution Prevention and Control —Green and Blue Hydrogen and Green and Blue Ammonia
Eligibility Criteria

+ Expenditures and investments related to the development, construction, and installation of hydrogen or
ammonia production projects and assets, including electrolytical hydrogen or ammonia production using
renewable energy (ie. Green hydrogen) and/or hydrogen production using hydrocarbons as feedstock in
combination with carbon capture utilization and storage technologies (ie., Blue hydrogen), or repair and
maintenance of such assets and projects (and including where applicable the related installation of Quali-
fying Renewable Energy®).

- Eligible Elue hydrogen projects are expected to have related lifecycle greenhouse gas emissions not
exceeding 4.37tC0O.e /tH ]

+ Investments related to infrastructure dedicated towards eligible hydrogen or ammonia conversion and,/or
disassociation

Expenditures for R&D related to the improvement of existing, and development of new, products and
solutions which will reduce the environmental impact of construction, installation, and maintenance of
hydrogen and ammonia projects and assets

To the extent to be used in connection with production of Blue hydrogen as set forth above:

- Expenditures related to the development, construction, and installation of carbon capture units which
enable carbon utilization orlong-term sequestration

- Expenditures to facilitate the transport of captured CO, including by pipeline, including conversion of
existing networks and terminals, into CO, transportation networks

UN SDG

B

Source: Air Products Green Finance Framework

ETHzurich
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Green Project Category

Renewable Energy

Eligibility Criteria

+ Expenditures in renewable energy generation and procurement including:

- Expenditures and investments related to the design, construction, installation, and maintenance of
Qualifying Renewable Energy assets

- Long-term power purchase agreements (PPAs) or virtual power purchase agreements (vPPAs) from
Qualifying Renewable Energy sources with a term of at least five years

UN SDG

1B

L 2

Green Project Category

Sustainable Aviation Fuel®
Eligibility Criteria

+ Expenditures and investrnents related to the development, construction, and installation of aircraft fuels
manufacturing facilities that utilize renewable and non-fossil fuel based inputs, with a resulting lifecycle
emissions intensity of 50% to 75%° less than a conventional aircraft fuel

UN SDG

1B

D
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“Organization”. Leverage existing market activity of public sector

Government organization

Examples

GERMAN

GREEN BONDS

UPDATE AND OPPORTURITIES

_. S Parliament agrees to divest @ -«'
billion oil fund from coal

et ¢

. - This is the largest fund to make

- = adivestment commitment -ever. _ ;
== I I Inmns
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How could it help

Piloting financial products without immediate return upside
= “Market testing” for instruments and practices with unknown potential

Rapidly up-scaling financial instruments and practices
= Often large volumes/AUM managed by public sector actors

Accelerating structural change within financial sector
= Increased acceptance, part of the mainstream
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Example: Fossil fuel divestment of European pension funds

Government organization

Assets under management

3,113 1,713 1,378 1,520

92%
70%
64%
52%
Pub. owned Priv. owned Priv. owned Priv. owned
Company Industry Open

Not divested

Count
223 363 169 245
100% 100%
15%
29%
5% A 75 %
50 % A 97% 50 %
91%
85%
1%
25% A 25%
0% - - - 0%
Pub. owned Priv. owned Priv. owned  Priv. owned
Company Industry Open
Il Divested

Source: Egli, F., Scharer, D., & Steffen, B. (2022). Determinants of fossil fuel divestment in European pension funds. Ecological Economics, 191, 107237.

ETHzurich
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Example: Green State Investment Banks

Government organization

Examples

I(F\V IPEX-Bank

7
& European
s cefc Investment
LTI o Bank
T L

TINVESTNL

How could it help

A. Capital Provision and
De-risking Roles
= Direct funding for crucial -

9aps 7 N
= De-risking instruments f
(e.g., guarantees)

C. Educational Role

= Specialist internal expertise
(e.g. risk assessment)

= Financial innovation
and standardization

B. Signaling Role
= Crowding-in privates ﬂ
by reputation of SIB

= SIB participation with -
effect on financing cost {
1|

D. First or Early Mover

= For new technologies, new deal
structures, new manufacturers

and developers S A

Source: Geddes, A., Schmidt, T. S., & Steffen, B. (2018). The multiple roles of state investment banks in low-carbon energy finance: An analysis of Australia, the UK and Germany. Energy policy, 115, 158-170.

ETH:zurich
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Recap

1.  Introduction to the financial system
* Role of finance in the economy
* Financial markets
* Financial intermediaries

2. Problems: Importance of finance for sustainability transitions
» Imperfections of capital markets
« Capital intensity of low-carbon techs
« Tech novelty and learning curve investments

3. Solutions: Public policy interventions, and financial instruments
» Green financial policies
« Green bonds
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