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The US government has been more active in the
climate space recently...

The current administration has been on a mission to put America on a ‘net zero' path, which

includes multiple executive actions designed to steer the economy in a ‘green’ direction. These are

not limited to, but include:

>

20th January 2021 - Newly inaugurated, President Biden signs the official instrument to put the
US back into the Paris Accord

19th February 2021 - US officially rejoins Paris Accord
22nd April 2021 - US submits revised ‘Nationally Determined Contribution’ (NDC) to the UN

16th August 2022 - US signs the ‘Inflation Reduction Act’ into law, including $391b on clean
energy and climate change

13th March 2023 - Whitehouse releases its ‘Methodologies and Considerations for Integrating
the Physical and Transition Risks of Climate Change Into Macroeconomic Forecasting for the
President’'s Budget’, explaining how costs of the administration’s climate policies could be
calculated

The above actions may have restored the US's standing in the eyes of
the United Nations Framework Convention on Climate Change

RIDING & (UNFCCCQ), but they also represent a significant economic directional
CLEAN ENERGY
EcoNoMmy:

change, and as such, banks need to study both the policy changes and
the estimated costs. A drastic switch away from a fossil fuel-powered
‘brown’ economy will have severe implications for the businesses and
households that make up their balance sheets and loan books. This

has the capacity to deteriorate credit profiles, increasing banks’ credit
risk and their need to hold economic capital against it. The more capital that needs to be held
in reserve, the less profitable the bank, and the more likely it becomes of breaching liquidity
floors.

To plan for potential credit shocks and to prevent these from becoming liquidity events, risk
departments must look into the ambitions and costs of ‘net zero' plans.



https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf
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US NDC goes far, but more may be needed...

The United State of America
Nationally Determined Contribution

The United States of America

Nationally Determined Contribution

Rrdring Groenhouse Gases in the Unised States;
A 204 Emissioms Target

The US government has made a commitment to reduce CO2e emissions (CO2 or equivalent
greenhouse gas) to 50-52% of 2005 levels by the year 2030.
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The principle targets for change within the NDC are:

> Electricity : The United States has set a goal to reach 100 percent carbon pollution-free
electricity by 2035.

» Transportation: Policies to reduce CO2 from the transportation sector will include -
® Tailpipe emissions and efficiency standards
® |ncentives for zero-emission personal vehicles

e Charging infrastructure to support multi-unit dwellings, public charging, and
long-distance travel



https://unfccc.int/sites/default/files/NDC/2022-06/United%20States%20NDC%20April%2021%202021%20Final.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/United%20States%20NDC%20April%2021%202021%20Final.pdf
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> Buildings : The emissions reduction pathways for buildings consider include -

e Support for energy efficiency and efficient electric heating and cooking in buildings via
funding for retrofit programs

® \Wider use of heat pumps and induction stoves

e Adoption of modern energy codes for new buildings
» Industry : Policies will incentivize -

e Carbon capture

e New sources of hydrogen — produced from renewable energy, nuclear energy, or waste

> Agriculture and lands : This will include -

e Scaling of climate-smart agricultural practices
e Reforestation
e Rotational grazing

e Nutrient management practices

This document should be used as guidance in all top-down economic scenario building.

Pricing of policy pathways is a major hurdle for
risk departments...
From an external perspective, the ‘Network for Greening the Financial System’ (NGFS) can be used

as a resource to obtain pathway costs. The group has researched multiple potential scenarios per
country, including:

> Current policies - Assuming actual policies currently in place are not built upon, but are
enacted

> NDC - Assuming the commitments stated within the NDC are met on the timescales indicated
> NDC delayed - Assuming a two-year delay in implementation of NDC plans

> 2-degree limit - Assumes a scaling up from the NDC towards a ‘fair share’ CO2e reduction to
meet a globally agreed target of limiting global warming to 2 degrees by 2100

> 15-degree limit - Assumes a scaling up from the NDC towards a ‘fair share’ CO2e reduction to
meet a globally agreed aspiration of limiting global warming to 1.5 degrees by 2100

All of these consider both transitional (policy) and physical (damage) costs that are estimated by
the NGFS for each scenario.
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Alternatively, the NGFS also run a policy-specific estimate of the implied price of carbon, which can
also be used, in conjunction with the headline reduction pledge, to arrive at a policy cost per year.

Carbon price
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Notably, the NGFS treats countries as single units, including the US. This approach may develop
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errors as the size of the country and distribution of its industrial and agricultural assets are suited to
a more intra-regional way of thinking.

The administration has published ways its policies
can be costed out...

White Paper
e Council of Economic Advisers &

Office of Management and Budget

This document considers multiple methodologies that can be used to include transitional costs
and physical damage estimates in the 10-year economic forecast and the ‘Long-Term Budget
Outlook’ (LTBO). This includes appropriate measures to use, such as ‘debt to GDP’, as well as actual
econometric methodologies.

Both physical and transitional factors are taken into account with listed physical factors including:

Table 2: Examples of pathways by which climate change can affect macroeconomic variables

Broad
Pathway

Specific u.S. References
Climate Government
Analytic

Capacity

Pathway

Labor Migration Climate change, including Limited Benveniste et al.

displacement from sea-level rise, 2020;
could affect the propensity to Benveniste et al.
migrate to and from the United 2022; Jessoe et
States in complex ways, as well al. 2018
as the distribution of population
within the United States

Workweek Changes in extreme Good Rode et al.
temperatures alter hours 2022;
worked, particularly in more Graff-Zivin and
exposed industries (e.g., Neidell 2014
construction, agriculture)

Population = There is some suggestion climate Limited Casey et al.,

Growth - change may affect fertility 2019: Barreca

Fertility

decisions, though magnitudes
may be small for a services-led

economy with high air conditioner

penetration like the United States

et al., 2018



https://www.whitehouse.gov/wp-content/uploads/2023/03/CEA-OMB-White-Paper.pdf
https://www.whitehouse.gov/wp-content/uploads/2023/03/CEA-OMB-White-Paper.pdf
https://www.pnas.org/doi/abs/10.1073/pnas.2007597117
https://www.nature.com/articles/s41558-022-01401-w
https://www.nature.com/articles/s41558-022-01401-w
https://academic.oup.com/ej/article/128/608/230/5068979
https://academic.oup.com/ej/article/128/608/230/5068979
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4221478
https://www.journals.uchicago.edu/doi/full/10.1086/671766
https://iopscience.iop.org/article/10.1088/1748-9326/ab0843/meta
https://iopscience.iop.org/article/10.1088/1748-9326/ab0843/meta
https://read.dukeupress.edu/demography/article/55/4/1269/167901/Maybe-Next-Month-Temperature-Shocks-and-Dynamic
https://read.dukeupress.edu/demography/article/55/4/1269/167901/Maybe-Next-Month-Temperature-Shocks-and-Dynamic

Broad
Pathway

Specific
Climate

Pathway

Population
Growth —
Mortality

Capital Destruction
Services
Uncertainty
Factor Labor
Productivity
Capital
Services
Land
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References

Government

Analytic
Capacity

Substantial evidence that Good
temperature extremes lead

to premature mortality, though

effect sizes are smaller for

prime workforce ages. Other

mortality effects operate

through changes in disease

and extreme weather events

Climate-change-related Partial
extreme events could destroy

capital investments. Resources

required for recovery may be

diverted from productive

investments.

Additional uncertainty from Limited
climate-change-related

weather extremes raises risk

premia on certain assets and

financing costs for related

investments. Climate

uncertainty could limit

availability or increase costs

of disaster insurance in

certain markets, slowing

recovery.

Extreme hot temperatures Good
lower labor productivity in
highly exposed industries
Changing climate may alter Partial
the productivity of
climatesensitive capital such as
dams, electricity transmission
and generation, and roads.
Higher temperatures and CO2 Good
concentrations affect

agricultural yields and forest

productivity

Carelton et al.
2022; Cromar et
al. 2022;
Bressler et al.
2021

Hallegatte et al.
2007; Otto et al.

2023; studies
referenced in
Martinich and
Crimmins 2019

Fernando et al.
2021: Otto et al.
2023

Lima et al.

2021; Kjellstrom
etal. 2010

Studies
referenced in
Martinich and
Crimmins 2019;
EPRI 2022

Beach et al.
2015; Moore et
al. 2017; Baker
et al. 2022



https://www.science.org/doi/pdf/10.1126/sciadv.add6616
https://www.science.org/doi/pdf/10.1126/sciadv.add6616
https://iopscience.iop.org/article/10.1088/1748-9326/abeb9f/meta
https://iopscience.iop.org/article/10.1088/1748-9326/abeb9f/meta
https://www.tandfonline.com/doi/abs/10.1080/19338240903352776
https://www.tandfonline.com/doi/abs/10.1080/19338240903352776
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6483104/
https://www.epri.com/research/products/000000003002025872
https://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
https://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
https://www.nature.com/articles/s41467-017-01792-x
https://www.nature.com/articles/s41467-017-01792-x
https://www.sciencedirect.com/science/article/pii/S1389934122002118
https://www.sciencedirect.com/science/article/pii/S1389934122002118
https://academic.oup.com/qje/article/137/4/2037/6571943
https://academic.oup.com/qje/article/137/4/2037/6571943
https://www.atsjournals.org/doi/full/10.1513/AnnalsATS.202110-1193OC
https://www.atsjournals.org/doi/full/10.1513/AnnalsATS.202110-1193OC
https://www.nature.com/articles/s41598-021-99156-5
https://www.sciencedirect.com/science/article/abs/pii/S0921800906003041
https://www.sciencedirect.com/science/article/abs/pii/S0921800906003041
https://www.science.org/doi/pdf/10.1126/sciadv.add6616
https://www.science.org/doi/pdf/10.1126/sciadv.add6616
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6483104/
https://www.sensiblepolicy.com/download/2021/2021WorkingPapers/37_2021_fernando_liu_mckibbin.pdf
https://www.sensiblepolicy.com/download/2021/2021WorkingPapers/37_2021_fernando_liu_mckibbin.pdf
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Note: Modeling capacity definitions: “None” = potential pathway but not quantified or modeled;
“Limited” = pathway has been fully or partly modeled in the academic literature, but adapting
results for Budget forecasting purposes remains challenging; “Partial” = capacity exists to
quantify some but not all of these effects; “Good” = capacity exists to quantify the bulk of these
effects and/or used in existing U.S. Government work

Transitional factors are also listed, including:

Table 3: Examples of pathways by which the energy transition can affect macroeconomic variables

Broad
Pathway

Specific u.S. References
Energy Government
Transition Analytic

Pathway Capacity

Labor

Capital
Services

Skill and
Geographic
Mismatch

Investment

Policy
Uncertainty

The energy transition will Limited
decrease labor requirements in
some industries while increasing
them in others. Differences in
the skill requirements and
location of growing compared
with shrinking sectors,
combined with labor market
frictions, could lead to localized
unemployment or labor
shortages.

A rapid energy transition Good
requires large investments in
new energy infrastructure.
Macroeconomic effects of this
investment might result from
diversion of investment from
other productive uses and
economic stimulus under
certain circumstances. Capital
adjustment frictions could lead
macroeconomic costs to
increase with the speed of the
transition.

Energy infrastructure Limited
investments are forward-looking

and depend on investor

expectations regarding future

returns. Policy uncertainty

around the speed and nature of

the energy transition could lead

Council of
Economic
Advisors 2022;
Hafstead et al.
2022;
Greenspon and
Raimi 2022;
Castellanos and
Heutel 2019

See discussion of
macroeconomic
models in
following
sections.

IMF 2022

(Chapter 3)



https://www.govinfo.gov/content/pkg/ERP-2022/pdf/ERP-2022.pdf
https://www.journals.uchicago.edu/doi/epdf/10.1086/716598
https://www.journals.uchicago.edu/doi/epdf/10.1086/716598
https://www.rff.org/publications/working-papers/matching-geographies-and-job-skills-in-the-energy-transition/
https://www.rff.org/publications/working-papers/matching-geographies-and-job-skills-in-the-energy-transition/
https://www.nber.org/papers/w25797
https://www.elibrary.imf.org/display/book/9798400218439/9798400218439.xml

Broad
Pathway

Specific
Energy

Transition
Pathway

Factor Energy and

Productivity Energy-
Intensive
Infrastructure

Energy Price Levels

Price
Volatility
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References

Government
Analytic
Capacity

to higher financing costs and
under-investment in energy
generally, with implications for
energy prices and volatility.
Rapidly changing policy Partial
conditions could lead energy

infrastructure to under-perform

relative to expectations. Capital

in downstream, energy-

intensive industries may also be

rendered prematurely obsolete or

less productive as energy markets

and technology change.

Energy prices can affect Partial
macroeconomic conditions. For
instance, oil prices are a standard
factor in macroeconomic
forecasting (Figure 3). The energy
transition may change energy
prices in the near-term,
particularly if it is disorderly. The
longer-term effects on energy
prices are unclear, as they
depend on future technological
evolution and policy that could
lead to either decreases or
increases in energy prices.

Volatile energy prices increase
uncertainty for producers and
consumers, potentially with
macroeconomic implications. A
disorderly transition could
increase energy price volatility in
the short- to medium-term. In
the longer-run, the declining
share of fossil fuels in the energy
mix could lower price volatility.

Limited

A substantial
literature on

asset stranding
associated with
energy transitions
exists, including
Fofrich et al 2020;
van der Ploeg and
Rezai 2020;
Grubert 2020

McKibbin et al.
2020



https://academic.oup.com/oxrep/article-abstract/36/3/579/6104323
https://iopscience.iop.org/article/10.1088/1748-9326/ab96d3/meta
https://www.annualreviews.org/doi/abs/10.1146/annurev-resource-110519-040938
https://www.science.org/doi/full/10.1126/science.abe0375
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Note: Modeling capacity definitions: “None” = potential pathway not quantified or modeled;
“Limited” = pathway has been fully or partly modeled in the academic literature, but adapting
results for Budget forecasting purposes remains challenging; “Partial” = capacity exists to
quantify some but not all of these effects, “Good” = capacity exists to quantify the bulk of these
effects and/or used in existing U.S. Government work

The requirements for viability are that these factors are incorporated into the model as well as:
> Model has been properly peer-reviewed

» Sub-national level results within the US

> Includes capital and labor frictions

While some models produce state-level results, one, EPA-SAGE divides the country into four
regions for analytic purposes.

W West

B South
Midwest

M Northeast

| 2

-

Figure 2: SAGE Regions
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The general framework for modeling climate risks econometrically is summmarized as follows:

Figure 4: lllustration of modeling framework able to integrate climate risks into the economic

assumptions.

r T T T T |
Climate transition scenario | A model able to simulate |
> U.S.climate strategy for net- Greenhouse gas emissions | physical damage to the U.S. |
zero 2050 and climate change | I macro-economy because |
> Global climate policy | of I climate change |
U.S. climate strategy for net- S — -

zero 2050

| A model able to simulate the macro-
| economic effects of the U.S. energy
| transition

Energy-system Key supply-side variables Other relevant variables 7

variables > Productivity Aggregate investment

> Fossil fuel > Population Aggregate capital Long-run equilibrium
prices and > Employment stock > Productivity growth
production > Labor-force Net exports > Population growth

Energy participation Inflation
productivity Workweek Interest rates

Note: Boxes with dashed outlines denote required modeling capabilities. Boxes with solid lines indicate
input or output variables fromm modeling process

It is incumbent upon banks to extend budget
thinking into stress scenarios...

The previous sections summarize how the administration is developing and pricing its climate

policy. This thinking must be adopted by banks in order that they develop scenarios that are able

to expose upcoming credit risks to their own loan books and balance sheets, with a view to

building contingency plans to avoid the resultant liquidity shocks.

To do this, they will need to:

>

>

Identify top-down industry-level impacts
Decide on an approach to price these impacts nationally and regionally
Detail any adaptations that are specified or implied by the transitional policies of industry

Convert the pricing into a credit risk measure

Once such a framework is built, transitional and physical costs can be attributed by applying a

general top-down approach, but adjusting at the loan level according to investments/adaptations

already made by the borrower.
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While challenging, once built, climate risks could be calculated and reported alongside market,
credit and liquidity risks, and included in the overall risk framework and appetites.

Building climate into banks’ risk management frameworks has been covered in:

AVOIDING BANK LIQUIDITY RISKS

Avoiding bank liquidity risks arising from climate change

EXPECTATIONS OF CLIMATE RISK
MANAGEMENT ARE GROWING AND
BANKS MUST CREATE THEIR

Expectations of climate risk management are growing and

. ER &
banks must create their frameworks now PATHWAYS

1y GREENCAP

And climate scenario construction has been covered in:

CONSTRUCTING A FEASIBLE APPROACH TO
ESTIMATING CLIMATE-RELATED CREDIT RISK

Constructing a feasible approach to climate-related credit risk JADED

(& GREENCAP GreenPoint>

CREATING MEANINGFUL CLIMATE

Creating Meaningful Climate Change Scenarios in a Changing ?4‘6%?5’0:4
World

'y’ GREENCAP



https://www.greencap.live/insights/avoiding-bank-liquidity-risks-arising-from-climate-change
https://www.greencap.live/insights/avoiding-bank-liquidity-risks-arising-from-climate-change
https://www.greencap.live/insights/expectations-of-climate-risk-management-are-growing-and-banks-must-create-their-frameworks-now
https://www.greencap.live/insights/expectations-of-climate-risk-management-are-growing-and-banks-must-create-their-frameworks-now
https://www.greencap.live/insights/constructing-a-feasible-approach-to-estimating-climate-related-credit-risk
https://www.greencap.live/insights/constructing-a-feasible-approach-to-estimating-climate-related-credit-risk
https://www.greencap.live/insights/creating-meaningful-climate-change-scenarios-in-a-changing-world
https://www.greencap.live/insights/creating-meaningful-climate-change-scenarios-in-a-changing-world
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GreenCap can help...

CreenCap is a ‘Risk as a Service' (RaaS) solution that gives banks the capacity to build meaningful
climate scenarios that mirror multiple climate pathways and stress test their balance sheets.

The results produced by the system include:

» Changes, by scenario, in borrower risk ratings

v

Implied spreads, by loan, needed to make up borrower credit deterioration under each scenario
> Increases in economic capital, broken into expected and unexpected losses

> Analytics, targets and limits by industrial sector, geography or rating

GC main screen (retail - US latest)
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GC scenario screens (US latest)
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GreenCap is designed to fill the gap in risk frameworks that need deterministic climate stress tests
in a way that can be transparently used by the risk governance committee to properly manage risks

that climate change will create, both physical and transitional.

Visit GreenCap.live for more insights and resources, curated for use by banks aiming to add climate

risk to their existing risk frameworks.



https://www.greencap.live/
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(\¢ GREENCAP GreenPoint>

Financial

ABOUT ABOUT
GREENCAP GREENPOINT FINANCIAL

> GREENCAP is a turnkey 'Risk as a Service' > GreenPoint Financial is a division of
(RaaS) solution, designed for banks to GreenPoint Global, which provides
include climate change as a category in software-enabled services, content, process
their risk management frameworks. and technology services, to financial

institutions and related industry segments.

> The solution allows banks to replicate

climate pathways within their scenarios > GreenPoint s partnering with Finastra

for economic impact and risk analysis. across multiple technology and services

platforms.

> Using GreenCap, banks can modify > Founded in 2006, GreenPoint has grown to

pathways and scenarios to include the over 500 employees with a global footprint.

timing effects of delayed sustainability Our production and management teams

transition measures. are in the US, India, and Israel with access
to subject matter experts.
> Loans and credit facilities are measured
and monitored against risks arising from
both ‘physical’ and ‘transition’ impacts. » GreenPoint has a stable client base that
ranges from small and medium-sized
organizations to Fortune 1000 companies

> GreenCap provides support for risk

. . worldwide. We serve our clients through
reporting and governance in the areas

of ‘Responsible Banking’ and climate our deep resource pool of subject matter

experts and process specialists across
change.

several domains.

» With GreenCap, banks can ensure that > Asan ISO certified by TUV Nord,

GreenPoint rigorously complies with
SO 9001:2015, ISO 27001:2013, and I1SO
27701:2019 standards.

their climate strategies are financially
grounded, and loan pricing is optimized
throughout the transition to a green
global economy.


https://www.greencap.live/
https://greenpoint.financial/

Marcus Cree
MANAGING DIRECTOR AND
HEAD OF FINANCIAL TECHNOLOGY AND SERVICES

Marcus has spent 25 years in financial risk
management, working on both the buy and sell
side of the industry. He has also worked on risk
management projects in over 50 countries,
gaining a unigue perspective on the nuances
and differences across regulatory regimes
around the world.

As Managing Director, Marcus co-heads
GreenPoint Financial Technology and Services
and has been central in the initial design of
GreenPoint products in the loan book risk area,
including CECL and sustainability risk. This
follows his extensive experience in the Finastra
Risk Practice and as US Head of Risk Solutions
for FIS. Marcus has also been a prolific
conference speaker and writer on risk
management, principally market, credit and
liguidity risk. More recently, he has written and
published papers on sustainability and green

finance.

Marcus graduated from Leicester University in
the UK, after studying Pure Mathematics,
Phycology and Astronomy. Since graduation,
Marcus has continually gained risk specific
qualifications including the FRM (GARP's
Financial Risk Manager) and the SCR(CGARP’s
Sustainability and Climate Risk). Marcus's
latest academic initiative is creating and
teaching a course on Green Finance and Risk
Management at NYU Tandon School of

Engineering.
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conferences, Sanjay actively teaches postgraduate
level courses in business and quantitative finance
at EDHEC (NICE, France), Fordham, and Columbia

Universities.

International Corporate Center, 555 Theodore Fremd Avenue, Suite A102, Rye, NY 10580





