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This is the time for economics and the social sciences to chart a
course for fundamental and rapid change

e Theselectures are about economic analysis, ideas, policy, and action that can guide a rapid
change of course and the creation of sustainable, resilient, and equitable growth and
development.

e Buildingon the science, they show what is necessary, and on the technology, what is feasible. The
scale, speed, and nature of the necessary change imply that the transition will not be easy. The
obstacles lie mostly in economics, politics and society rather than technology.

e The prize is the avoidance of a catastrophic future for the generations to follow and the creation of
the growth story of the 21¢t century. Far more attractive than the dirty, destructive paths of the past.

e Ourfocusthenison the economics of change. But we mustalsorecognise that economics must
itself change towards the economics of rapid structural, systemic, and technological transformation.

e Thisisthe moment economics must step up. But its analysis must be inferwovenwith politics, finance,
law, geography, internationalrelations, history, culture, and crucially, moral philosophy. With the
social sciences and the humanities. | trust that the great Lionel Robbins would have recognised this
clearly and lead the way.

e This is a moment for the LSE “to know the causes of things”, “for the betterment of society”; its motto
and its purpose.



Essence of the lectures

Lecture 1 : A world re-drawn; a world in
crisis; a moment in history; the agenda for
growth and transformation

(12 March)

1. Looking back: growth and development
since the second world war.

2. Aworld redrawn: a series of crises and
deepening understanding of the
unsustainability of current paths.

3. Climate and biodiversity crises: science and
necessity of rapid and fundamental,
structural, and systemic change.

4.  Theethics, the economics, and the politics of
sustainable development and fundamental
change.

5. A decisive decade: urgency and scale of
action.

6. Implication:the agenda for analysis and
action is the building of sustainable, resilient,

and equitable growth and development;
rapidly and effectively.

References provided in a separate document.

Lecture 2 : A new growth story; structural
transformation; policies and institutions
(13t March)

1.  Thebasics of the new growth story.

2. Climate action, development, and poverty
reduction.

3. Investment andinnovation.
4. Theanalytics of the new growth story.
5. Policies and institutions.

Therole of thestate.

Lecture 3 : Recasting the global economy
and international institutions: collaboration,
competition, and the new growth story
(14t March)

1. Vulnerability, history, and opportunity:
differences across countries.

2. Technology, geography, trade.

3. International action, responsibilities, and
collaboration. Five key areas: trade;
technology; land; overshooting; finance.

4. Land, forests, and biodiversity.
5. Overshooting,removal, and geoengineering.

6. Fundamentalreform of MDBs and
international finance system.

Closing call; optimistic about what we can do as
a world; anxious about what we will do; challenge
is foturn “can” into “will”.



Structure

- The basics of the new growth story

- Climate action, development and poverty reduction
Investment and innovation

- The analytics of the new growth story

+ Policies and institutions

- The role of the state



Lessons from Lecture 1: A critical momentin tfime and a
new growth story

Looking back

A world
redrawn

Climate and
biodiversity
crises

The ethics, the
economics
and the
politics

A decisive
decade

Implication

Inthe past 70 years, advances in human welfare and economic output have been remarkable and unprecedented, albeit with persistent
regional disparities. The siructure of the world economy has been fransformed; now multi-polar. Severe climate, biodiversity, and
environmental siresses have emerged from weight of output and dirty, wasteful and destructive processes.

A series of crises, the transformation of the world economy, and therecognition of the unsustainability of our economic methods and
models, where gains in well-being are marred by environmentaldamage and social division, has prompted a re-evaluation of global
objectives. Sustainability and social cohesion as centralissues. In particular, the SDGs and Paris climate agreement of 2015.

Accelerating climate and biodiversity crises demands urgent and fundamental systemic change. Meeting Paris Agreement targets
crucial to avoiding severe impacts of warming and further damage to biodiversity. Need for integrated and economy-wide and rapid
action on mitigation, adaptatfion and sustainable development in all countries.

The underlying ethics point to an approach to sustainable development founded in human rights and intergenerational justice, based on
theright to development, itself embodied in a notion of common humanity. Rejection of discrimination by date of birth. Recognition of
therole of past historical emissions and injustice. All this goes beyond standard “welfare function” approaches of most economics;

but sensible application of standard “consequentialism” points in similar directions for actions. The necessary transformative change
requires public action and decisive political leadership tonavigate the disruption, foster intragenerational equity, and seize the
opportunities the transformation presents. The obstacles lie more in the economics, politics, and society thanin science and technology.

The decisions of the next decades, particularly on infrastructure in EMDEs, will dictate whetherwe lock in high carbon emissions or
transition to sustainable, resilient, and inclusive development. A big push on investiment is central to this transformation, requiring at least
$4 trillion p.a. globally by 2030. A new model of growth and developmentis in our hands but action must be swift and strong. Much more
attractive than the dirty, destructive paths of the past. A growth story for the 215" century: many opportunities along the way; rewards are
great; obstacles and difficulties are real; but failure risks catastrophe.

Sustainable, resilient and equitable growth requires integrating natural capital and social equity into economic analyses and actions.
And placing rapid structural, systemic and technological transformation at centre stage. Astechnology advances, we can see that the
major difficullies lie in economics, politics, and society. International collaborations that foster and finance investmentsin new clean and
robust activitiesin affordable ways, particularly energy infrastructure andresilience, are essential for transformative change at the pace
now required. Global cooperation and a new muliilateralism are crucial. Economic analysis, policy, and acfion should be oriented to
fostering the transformation, realising the new growth opportunities, and underpinning global cooperation. This is the new agenda for
economics and the social sciences.



The 21t century growth story

No horse race between climate action and growth. Investment and economy -wide structural
transformation are at the core of the new growth story. Most of the processes embodiedin the drivers of
the new growth story are excluded from standard macro modelling or general equilibrium modelling.

Six interwoven mutually reinforcing drivers A short, medium and long-run story

Stronger system
productivity (energy, 5-10vyears
transport, cities, land...)

Increase in share
of investment ~ 10 years

Lower costs,
learning by doing,
induced innov ation

=4

Increasingreturns
to scale in new
technologies

Improvedresource @ Improvedhealth

efficiency
~20vyears

Investment in sustainable infrastructure and
other assets can boost shorter-run demand
and growth, sharpen supply and efficiency,
reduce waste and pollution, promote
sustainable development, improve health
and reduce poverty.

Inthe medium term, low-carbon
investment can spur innovation, creativity
and growth, unleashing new waves of
innovation and discovery.

Low-carbon is the only feasible form of
longer-run growth on offer. High carbon
growth self-destructs.



The driving forces of a new growth story:
€@ Lower costs, leamning by doing, induced innovation

The pace of technology advancement and cost reductions has been rapid and faster than expected. Capital costs for
renewables continue to fall much faster than those for conventional technologies. Standard models do not embody the
rapid, structural/systemic change, disruptive technological change, and increasing returns to scale, that can, with
strongly increased investment, drive an early transition.

Renewable power technologies: decreases in levelized cost of electricity Actual versus IEA projected LCOE of solar PV
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Technological tipping points: through learning by doing the technology can become more efficient and, with
economies of scale, can reduce costs below incumbents, attracting new investments and markets.



o Solar deployment is exploding and investments in renewables are
already higher than in fossil fuels

Investment in clean energy is outpacing fossil fuels, with solar power expanding rapidly, particularly in China which
added 40% of the global total in 2022. Maijor shift in global energy investment priorities over last 5 years.

* Annuadlclean energy investment has risen much faster than « Inthe period since 2015, most of the deployment of solar

investmentin fossil fuels. i power globally has been in China.
* Therecoveryfromthe Covid-19 pandemic and the '+ 1N 2022, solar power capacity added in China was 40% of
response to the global energy crisis have provided a major the globaltotal. Over 200GW being added each year
boost to global clean energy inv estment. ; (compare UK total capacity of all forms of SO0GW) (IRENA,
» For every $1 spent on fossil fuels, $1.7is now spent on clean 2023q).
energy. Five years ago, thisratio was 1:1 (IEA, 20230a) . Global energy investmentin clean energy and in fossil fuels,
i 2015-2023
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o Clean is cheaper than the dirty for electricity. But cost of capital is

a barrier in EMDEs

Solar and wind power achieved cost competitiveness with fossil fuels.

e |n 2022 the worldwide average cost of electricity
from solar PV reached $0.049/kWh - almost one-third
lower than the most economical global fossil fuel
alternative; for onshore wind was $0.033/kWh - nearly
half the price of the least expensive fossil fuel-fired
option in the same year (IRENA, 2023b).

e “Round the clock” renewables (including storage)
already competitive with fossil fuels, providing
capital costs are manageable. Costs of generation
and storage continue to fall. And better grids reduce
storage needed (Bloomberg, 2023; IRENA, 2023b).

e Solarcheaper than fossil fuel electricity in Africa if
capital costis 7-10%, but not if it is 20% (see Energy
Transition/Systemiq).

e Cost of capital for utility-scale solar PV projects in
EMDEs outside China is more than twice that in
advanced economies.

Globallevelized cost of electricity (LCOE) benchmarks, 2H 2023
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Note: The LCOE is the long-term breakeven price a power project needs to recoup all costs and
meet the required rate of return. The global benchmarks are capacity-weighted averages using the
latest country estimates. Offshore wind includes offshore transmission costs. Coal- and gas-fired
power include carbon pricing where policies are already active. LCOEs do not include subsidies or
tax credits. LCOEs shown by financing date. BloombergNEF

Source: Bloomberg (2023a)




o Clean energy investment is lagging in EMDEs

Clean energy investment is rising globally but remains disproportionately low in EMDEs other than China, due to
policy, financial, and capital cost barriers. These regions have a high clean energy potential and growing
energy needs, but fossil fuel investments still predominate.

Global clean energy inv estmentrose by 40% between
2020-2023. AlImost 90% of the increase in clean energy
investment since 2021 was in advanced economies and
in China, despite EMDEs being home to 2/3 of the world’s
populationand 1/3 of global GDP (IEA, 2023b).

Challenges thatimpede inv estmentin EMDEs (other than
China) include unclear policy frameworks and market
design, financially-strained utilities, implementation costs
and difficulties, a high cost of capital, and push-back
from vested interests (IEA,20230).

There are notable bright spots: India continues to see
robust investment in solar energy, and clean energy
deployment is increasing steadily in Brazil.

The current trajectory of clean energy investmentis a long
way from whatis needed to meet growing energy needs
in a sustainable way. In EMDEs (other than China),
investmentsin fossil fuel production and fossil fuelbased
generation ($442 bilion in 2023) still largely outstrip the
amount going into clean energy ($250 bilion in 2023) (IEA,
20230).

Increase in annual clean energy investment, 2019 - 2023
US$ billion (2022)
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Advanced economies e 3] ]
China IS |84
EMDCs m 17
European Union I | 54
United States I )7
Japan . 28
India . 19
Africa m 10
Brazil n7
Middle East 15
Indonesia -1
Russia -4 1
Central and South America (excl. Brazil) -6 1
Other countries m )2

Notes: 1) Advanced economies include countries in the OECD regional Source: I[EA (20230q)
grouping and Bulgaria, Croatia, Cyprus, Malta and Romania. EMDCs include

all other countries (including the selected regions/countries also presented

on the graph such as Africa, Brazil, India, etc.) other than China.

2) Clean energy includes investment in clean energy supply (renewables,

electricity networks, and other supply) and end-use (energy efficiency and 10
other end use).



9 Technological tipping points and breakthroughs

In the next seven years, tipping points for crucial low-carbon solutions in sectors representing 90% of emissions likely to be met,
making them competitive in key markets (clean cheaper than dirty) (Systemiq, 2021b). Major opportunities for governments
and private sector to commit to and invest profitability in this fransformation. Design for and try to anticipate learning. Requires
large step-up in investment (private and public), supportive policies, and collaboration (private and public).

Significanttipping points already Tipping points by sector - historical progress and indicative future timeline

occurred: LCOE for solar and wind Low carbon solution maturity X
bglow new codal cm.d gasin 2018. A ARKET TIPPING POINT
This led solar and wind to account I conceer | [t I NICHE MARKET I mass MARKET B AEmarker (@) (COST & CRITICAL MASS

for more than 75% of totalnew TIPPING POINTS)

capacity additions globally in 2021.

€— HISTORICAL PROGRESS POSSIBLE FUTURE —>

1990 1995 2000 2005 2010 2015 2021 2025 2030 2035 2040 2045 2050
Others expected to bereached

within a few years.

Unsubsidised Battery Electric ELECTRICITY
Vehicles (BEVs) expectedtoreach

pUTChGSG price pa"ty with ICE by LIGHT ROAD TRANSPORT
2025-26in major regions UGITIVE EMISSIONS
(BloombergNEF, 2023b). SUILDING HEATING

» Green ammonia projected to
be economically viable within
the next decade. Implications AVIATION

FOOD & AGRICULTURE

for fertilisers and sea tfransport. LAND USE CHANGE
> Greerj hydrpgen also ’rclfing RNy
off, .WITh policies gnd major N i
projects expanding rapidly OTHER
around the world (Sys’remiq, Notes: Tipping points exist when a set of conditions are reached that allow new technologies or practices to out-compete
2023) _Greensteel and incumbents. After a tipping point is crossed, reinforcing feedback loops fake hold that drive self-reinforcing progress, so that 1

. greater deployment of the solution encourages even faster deployment. Source: Systemiq (2021b)
aviation.




The driving forces of a new growth story:
9 Increasing returns to scale in new technologies

Remarkable cost reductions in last dozen years - part scale, part network/systems, part discovery/innovation. On
back of modest policy and broad sense of direction. Change can be still faster with stronger policy.

Electric v ehicles. Set- o’ .
1 . Cost of renewables: Network/scale U6 costs. charain e New materials.
@ down by a factor of effects. Al tm‘ inl?ros’rruc':’rur e ging Discov ery costsimply
7S around10. Scale a management of e Leorning—by—doing scale effects.
major influence. systems. and mutuallearning.

Strongerwith scale.

e InIndia, public procurement on scale brought down the costs of highly-efficient LED bulbs by 85% in four years;
expected to repeat the same success with electric buses (Anadon et al., 2022).

e Strong increasing returns to scale in new technologies and in discov eries - set-up costs, learning by doing, mutual
learning all associated with scale.

e Scale a major factor in the rapidly falling costs of production of solar panels, wind turbines, and batteries.

e Furtherreturns to scale embodied in critical networks (electricity grids, broadband, public transport, or recycling and
reuse facilities). Increasing returns part of logic of networks.

e Some physical increasing returns effects. Cost of turbines linear in materials (circumference) but capacity rises as the
second power (area). Electricity generated goes up as third power of wind speed - build big and high.

e Potential in Al in examining whole set of opportunities and managing systems.
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The driving forces of a new growth story:
€ Improved resource efficiency (1)

Greater efficiency in resource use means higher productivity. COP28, November 2023, committed to
doublingrate of change of efficiency from 2% p.a. to 4% p.a. : the exira 2% would reduce energy use by
more than 20% in 9 years.

Since the start of global energy crisis (2022),
more than 75% of governments had
infroduced new energy efficiency policies
or had made existing ones stronger (IEA,
2023c).

In the period 2011-2020, the average
annual rate at which global energy intensity
improved (1.7%); was double that of the
previous decade (0.8%) (IEA, 2023c). Energy
infensity is energy per unit of output.

Growth rate of total energy supply, GDP and primary energy intensity

M Total energy supply M GDP
6% - = SDG 7.3 target (Primary energy intensity)
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Compound annual growthrate (%)

World  North Asi : Sub-
sia &
America & |LAC Sg\jjr?}gm South- N/grs’:a:;n Sahgron Oceania
Europe Asiq eastern  Africq Africa
Asia

Source: [EA, IRENA, UNSD, World Bank, WHO (2023).
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The driving forces of a new growth story:
€ Improved resource efficiency (ll)

Enhancing resource efficiencies and adopting circular economy principles could significantly
reduce CO2 emissions and waste. Improved resource productivity can decouple economic growth
from material consumption.

Exploiting potential resource
efficiencies couldreduce CO2
emissions by 40% globally from four
major sectors (plastics, steel, aluminium
and cement) (ETC, 2018).

Among the G20, on average, resource
productivity grew by about 40%
between 2000 and 2017, confributing
to a relative decoupling between GDP
and material consumption (OECD,
2021).

=3

Unnecessary waste can be immense
across food, raw materials, energy,
and beyond. Real potential resource
savings in the circular economy, in
which “waste” becomes an inputinto
production (Ellen MacArthur
Foundation, 2019; Pauliuk et al., 2021).

High returns from investments in
“integrative design” (e.g.,
Lovins, 2018), where a whole house,
process, or system is designed
for efficiency (heating, water flows,
lighting, construction).

14



The driving forces of a new growth story:
Q Stronger system productivity

Designs and standards can help drive systemic change (e.g. city zoning for pedestrians/cyclists, managing waste, circular
economy). Digital management and Al have great potential. Huge possibilities from use of IT and Al for efficiency,
integration, congestion and system management. E.g.: advanced forecasting and control in electricity market to
accommodate variable electricity and flexible demand; better modelling of tfransport demand and planning of new

infrastructure.

« Energy, cities, land, fransport and water systems can all become more
productive through improvementsto how each operates as a system
and how these systemsinteract.

- Larger, more integrated, better managed electricity grids will produce
and use power more efficiently and bring in lower cost, less polluting
sources. Integrate across space and time. Reduces storage
requirements.

« Crucial role of system design and management.
% Land use (very destructive across the world; soil depletion,
poisoned rivers, deforestation)
Cities (congested and polluted)
Transport, energy (poorly infegrated and polluting)
Water (wasteful and polluting)
Oceans (overheated, plastics, acidification)

)
0‘0

X3

%

%

%

X/
0‘0

e More compact, connected, and coordinated cities are worth up to

Log (per capita CO, emissions [tCO;))

The relationship between population density and per
capita carbon emissions in urban areas
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U S$'| 7 fri"io n in econo mic sqvings to 2050 and could red uce Note: A Pearson’s correlation on a dataset of 127 cities found that r=-0.3383, with p<0.05. Source: Coalition for Urban Transitions.

infrastructure capital requirements by over US$3 trillion between 2015
and 2030 (NCE, 2018). Densification is also more carbon efficient and
resilient fo climate change and disasters (NCE, 2018).

Source: New Climate Economy (NCE) (2018).
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The driving forces of a new growth story:
© Increase in share of investment

Investment is at the core of the new growth story. See section 3 below.
If well executed, this increment in investment will have high returns in terms of productivity and will foster and
embody innovation. Full of opportunity. Remember Harrod-Domar: g = s/v where s is investment rate and v is
ICOR.

This is a big challenge, but it is feasible:

' Investment rates and growth rates have been declining in both advanced and emerging market and developing
economies since the global financial crisis and for most part had not recovered to the levels of 2000.

The world has seen in last one or two decades a macro position with global planned investment too small in
relation to planned saving; low real interest rates and low productivity growth.

2] E There has been a persistent gap in global infrastructure spending in both developed and developing economies
HEE that has been estimated at $15 trillion between 2016 and 2040 (Global Infrastructure Hub, 2017).

There are significant opportunities for scaling up sustainable investments to accelerate the transition to a low-
_‘O"_ carbon and climate-resilient economy and restore natural capital (these are examined and quantified in Stern,
~ 2021). Productivity includes savings on future fossil fuels. India spent 4% of GDP on fossil-fuel imports in 2021 (The
Economist, 2022).

4
-
-
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The driving forces of a new growth story:
@ 'mproved hedith

Reducing fossil-fuel combustion will reduce impacts of air (and other) pollution on health, increase productivity,
and reduce the associated burden on the economy.

Cost of healthdamage from PM2.5 exposure in 2019 by

e 10%-20% of annual global deaths are linked to air region, percent equivalent of GDP (PPP)

pollution. Much (not all) associated with burning fossil 12
fuels. Also from polluting and wasteful agricultural

&
o a 10 -
and construction methods. On top of that, great =
damage to health, including cardiovascular disease, 3 8-
respiratory illness, and cancer (IHME, 2020; Vohra et E . .
ar
al., 2021). E
3
e Large health costs associated with pollution, the g 1 -
global annual health cost of mortality and morbidity S . > 0
caused by exposure to PM2.5 in 2019 estimated at &
o - . . . .
6% of GDP (World Bank, 2021). oA AP A con e A
e Some of the actions to cut emissions, such as greater W AAP W HAP
cycling and walking, can also improve health and Source: World Bank (20220)
d tvit Note: EAP = East Asia and Pacific; ECA = Europe and Central Asia; LAC = Lafin
proauctivity. America and Caribbean; MNA = Middle East and North Africa, NA = North
. o q A ica; SA = South Asia; SSA = Sub-Sah Africa. Numb t add d
e Children particularly affected (breathe more rapidly) foroonding, oo Jpmandran Aliea. Tumbern maynotadd bh abe
with major costs for the future (RCPCH, 2023). AAP = ambient air pollution

HAP = household air pollution
17



Delivering this growth will not be easy and will require purposive
and effective policy, collaboration and leadership

Delivery requires strong (mostly private) investment, innovation and structural/systemic change; must be actively
fostered and created. Expectations central to private (and public) investments. Criticality of clear and credible
polices, institutions and strategies.

Tackle sectoral challenges and drive innovation Manage public finances
Some sectors will be hard-to-abate andinvolve Publicfinances will need management as revenue
greater costs. Innovation critical. Asin past industrial from fossil fuel taxation declines. Can reduce toxic

rev olutionsthere will be failures and speculations. subsidies, tax vehicle use, and, in transition, impose a
carbontax. Advancesin digital information and of Al

Implement macro policies can enhance public revenues.

Good macro policies are necessary to manage
increase in investment demand. But will be a
supply response and history of East Asia growth
has shown that “macro with high inv estment”
can be managed.

Tackle economic dislocations

Dislocation of consumers and workers will be
challenging issues. Invest in people and places.
Manage time pathsof costs and prices. And cost of
capital, particularly for poorer people. Vested interests

Evolve the role of the state will push back.

Return to these issues latfer in
this Lecture. Work closely with the private sector

To manage implementation, reduce

adjustment costs and bureaucracy, give

confidence in revenue.

Leadership and commitment at the core



Structure

- The basics of the new growth story

- Climate action, development and poverty reduction
Investment and innovation

- The analytics of the new growth story

+ Policies and institutions

- The role of the state
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Development, adaptation and mitigation: climate action can
drive development and reduce poverty

The six driving forces for growth, associated with mitigation, together with clear pay-offs to investing in resilience,
i.e. adaptation, tell us that climate action can drive development.

 Good adaptationis always good development. [t makes no sense to build infrastructure and houses or to pursue agriculture
activities whilst ignoring the changes that are occurring and will occur. Extra security lowers cost of capital and fosters
investment, particularly in SMEs and poorer households (Global Commission on Adaptation, 2019).

* Inmuch of the economy, adaptation, mitigation and development are interwoven. For example: mangrov es; restoring
degraded land; SRl rice; public transport; decentralised solar... Such inv estments foster dev elopment, reduce emissions and
promote resiience. Similarly energy and resource efficiency.

Mangroves: provide barriers to storm surges; capture carbon; foster fisheries, (and tigers and tourism).

Restoring degraded land (including peat): gives greaterresiience; captures carbon in soil; increases
income.

SRl rice: more robust to difficult weather; does not flood fields and releases less methane; sav eswater
..... and energy.

Public transport: provides protection for liv elihoods of poorer people; reduces emissions; enhances
opportunity.

*.== Decentralised solar: less dependent on fragile grid; reduces use of fossil fuels/wood; increases
opportunities, particularly for SMEs and women.

« Recognition of need for climate action on both mitigation and adaptation, and opportunities therein, is already creating
potential and enthusiasm for increasing investment and finance in EMDEs from priv ate sector and MDBs.

+  Whilst all good adaptation fosters dev elopment, some adaptation makes limited contribution to mitigation, for example, in
some cases, flood defenses. Andsome adaptation may be difficultto finance, as a private entity may hav e limited ability to
capturerevenuereturns.



Inaction on climate change obstrucits development and poverty
reduction

Poorer people are already suffering from a changing climate. Inaction on climate will stall or reverse
development and will increase poverty.

Health
Income loss from work disruptions (e.g. agricultural
workers in EMDESs) and uninsured medical costs.
Increased malnutrition from impaired crop yield and
waterscarcity.
Greater exposure to air pollufion from fossil fuel
combustion in EMDEs vs advanced economies.
Children especially vulnerable.

Spread of water and insect borne diseases.

Physical damage
Poorer households live in more vulnerable areas
(flood plains, etc.).

Poorer households take longer to recover from a
disaster and thus face greaterlong-term impactson
theireconomic and physical well-being.

Natural disasters push upwards of 26 million people
into extreme poverty every year (Hallegatte et al,,
2017). Women often last to leave or escape.

Impacts of

climate change

#*%

on people in

poverty ‘)A

\/

Food systems
X Reduced agriculturalincomes from crop and

livestock losses.

X High and voldatfile food prices disproportionately
impact people in povertywho spend a larger
income share on food.

Migration and conflict

X Intensification of drought by climate change
increased armed conflict and migration in West
Asia and North Africa (Abelet al., 2019). Women
especially vulnerable.

X InSyria, climate change induced drought led to
mass migration from rural to urban areas, which
contributed tothe causes of civil war (Kelley et
al., 2015).
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«Climate v developmenh : misguided arguments and alleged

frade-offs

Concern 1: In an efficient world, infroducing an
additional criterion (here, the future state of the
climate) must involve reduction on some other

dimension, here growth and pov erty reduction.

Concern 2: Development needs energy, and energy
needs fossil fuels, and thus development mustinvolve
increased GHG emissions.

Concern 3: Using resources for climate action will
reduce those going to growth which would have
reduced poverty and increased resilience.

Concern 4: Climate action involves a whole range of
policies around pricing, technologies, and phasing out
of fossil fuel extraction which could increase costs and
reduce opportunities for poor people.

This position is not a sound basis for analysing a world that
has many important inefficiencies. Well-designed climate
action can and should overcome market failures and
crucial inefficiencies. And the challenge of climate change
provides extra motivation for overcoming these failures
(Stern and Stiglitz, 2023).

Development generally needs energy but energy does not
need fossil fuels. Indeed, zero or low-carbon sources are
now cheaper than fossil fuels in many sectors and
geographies.

Well-designed climate action works largely through
fostering investment and innovation which drive growth, job
creation and resilience.

Well-designed policies can overcome such effects. For
example, reducing (inefficient, often toxic) subsidies
releases resources more than sufficient to compensate the
poorest (WB, 2023e). Similarly, for use of revenue from
carbon pricing. Decentralised solar can empower smaller
businesses and women working from home. Increasingly
the cleanis cheaper than the dirty.
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The narrative and analyses around growth and climate must change

Action for the new path requires convincing narrative, leadership, and sound analyses. It is the only realistic option. Not
acting is unreadlistic, neglecting danger, and irresponsible. Importance of where the communication comes from.
Religious and cultural leaders, medical profession, universities may be more trusted than governments.

Why has climate action been too slow when science has become
more worrying and technology has become more promising?

//1\ The misconceptionthat climate action requires a trade-off with economic development and growth has been
= damaging to political will and decision-making.

Climate action involves a strategic choice for a new form of development, growth and pov erty reduction:
600 sustainable, resilient and inclusive. But that new development requires investment which requires available and
T || affordable finance. Infernational financial support has been weak and trust from EMDEs in developed countries
l|||\ ) has been eroded. The management of dislocation and changes in relative prices, requires purposive and
credible policy. A political willingness to “take on” vested interests may be lacking (and corruption can play a
role).

0 000 Many economic assessments fail to capture the full range of benefits, not only for output but for broader aspects
ll] ll] of development. And often many such assessments severely undervalue the lives and livelihoods of today’s
young people and future generations.

A A persuasive case should focus on the positive arguments: new investment drives a new and attractive form of
A growth. It should also deal directly with the (mistaken) argument that there is an inevitable trade-off. And
recognise that continuing dirty growth is not a realistic or sensible option: it is destructive, dangerous, and

unsustainable.
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A big push in investment is needed, especially in EMDEs

These investments are required for delivery on the Paris targets (which are nested within the SDGs). They are not
“aspirational” but deductive from targets i.e. what is necessary for their achievement (Bhattacharya et al., 2022). Invest in
the new, innovative, and clean to enable reduction of old, outdated and dirty.

The reason we are off-track for achieving the Paris
targets, and the climate crisis is so sev ere, is that
investmentin the clean and new has been far too low.
Off-track for SDGs more generally.

For delivery on Paris, global investmentneeds to be
increased and sustained abov e pre-pandemic lev els
by aft least 4 trilion p.a. by 2030 and beyond for the
augmentation and transformation of all forms of
capital. More in some countries, less in others. And
changein composition. See Stern et al. (2021).

EMDEs will account for a big majority of new physical
capital in the coming three decades, and drivea

global doubling of infrastructurein the next 15-20 years.

Human and naturalcapital also central.

The majority of investmentwill be in the private sector,
but publicinvestment wil have to play a key role,
particularly for complementary sustainable
infrastructure (e.g. some public transport and grids).

Clean energy investment “replaces” to some extent dirty investment,
which would otherwise have taken place. Howev er, allthe $2.4 trillion
will have to be financed.

Investment / Spending Requirementsfor Climate and Nature ($ billion per
year by 2030in EMDEs (other than China)

Adaptation Coping with loss Natural capital

Energy transition o and sustainable Just transition
$1,500 and rgzsg;)ence <l gsqorgage agriculture $75
$300

Source: Bhattacharya et al. (2023)

25



Investment must increase by several points of GDP in EMDEs (other
than China)

The scale of the investments needed in EMDEs for climate and SDGs over the next five years and beyond will
require a debt, macroeconomic, and financing sirategy that tackles festering debt difficulties, especially those
of poor and vulnerable countries, and leads to a major expansion and revamp of both domestic and
international finance, public and private. Criticality of conditions for investment. Return to these issues later in
Lecture 3.

Investment/spending needs per year for sustainable development and climate action for EMDEs (other than China):

2019 2019 2030 Increase (2030 Increase (2030

Estimate minus 2019)’ minus 2019)’

US$ billion % GDP USS billion US$ billion % GDP

SDG-related investment? 2,385 11.3% 5,400 18.2% 3,000 6.9%

gmzf?nsle'g;t:n?sgd 550 2.4% 2,400 7.2% 1,800 4.8%

Notes:

1. Increase is defined as difference between estimatedinvestment needsin 2030 and current baseline of investment in 2019. I isnot increment relative

tosome counterfactual - note that clean investment “replaces” dirty to some extent. 2030 figures in “round numbers”. Last two columns are
differences betweenrelevant preceding columns.

2. Human capital, sustainable infrastructure (including on the energy transition), adaptation andresilience, AFOLU.
3. Energy ftransition, adaptation andresilience, AFOLU.

Source: Bhattacharya et al. (2022) 26



Electrification will be at the core of the investment challenge

Clean electricity is the backbone of the transition to net zero and will provide more than 60% of the energy
consumed in 2050, a substantial increase from 20% today. The eleciricity system will need to grow by 3-5 times
globally. Wind and solar will need dramatic growth to cover 75-90% of power generation -up from 10%, with
annual installations growing 5-7 times by 2030 (ETC, 2023).

Even high temperature industrial energy uses would be able to
come from electricity. |

/

> Driven by technological progress and declining costs of wind l

and solar power, established heavy industries, engineering 4 The C I ; ; A
companies and startups are all actively investingin electrified € Lore Invesimen

innovations to generate the high temperatures neededin L Challenge )
industrial processes (The Economist, 2024). Thisis key for ~ ~ ~
decarbonisation, as industrial sectors are responsible for over 30% |  Assuring that
of global GHG emissions (World Economic Forum, 2023). Increqs.e additions
electricity
“The decarbonisation of energy-intensive industries can only be capacity are kz)ero
achievedthrough electrification” ‘\ AN caroon

Dr. Martin Brudermuller, Chairman of the Board of Executive
Directors of BASF SE (February 15™, The Economist, 2024)
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Special challenges in decarbonisation of agriculture: investing and innovating

Agriculture, a major GHG emitter, must adapt to and mitigate climate impacts through policy reform, land
restoration, innovation incentives, and the sirategic use of Al, combining emission reduction with food security
and equitable transitions.

Agriculture must adapt and build resilience against the already visible and increasing impacts of climate change.

# The sectoris responsible for 22% of global GHG emissions, directly and indirectly through land use change (IPCC, 2023).
)/ \\ Mitigation of methane gasis fundamental givenits stronginfluence on temperaturesin the short term.

Agriculture lags behind other sectors in terms of climate commitments and actions, e.g.:

« Asof mid-2022, only 16 OECD and major emerging economies had set agriculture-specific emissions targets (OECD, 2022).
« Agricultureis generally exempt from mitigation policies (e.g. carbon pricing or equivalent regulatory measures) with only
@ a few countries using fargeted subsidies to encourage emission reduction.
* Most agricultural policy support does not incentivise innovation or alignwith climate goals, often raising GHG
emissions instead.

Unlocking the potential to reduce emissions willinvolve:
v" Restoring degraded land, especially peatlands.

v" Reorienting agricultural support and employing pricing instruments to curtail emissions and stimulate innovation and the uptake
of lower-emission technologies and practices. Remov al of toxic subsidies (WB, 2023¢e).

v Approach transformations for adaptation and mitigation from a food systems perspective.Reduce food waste. Low-meat diet
can free up land. Provide appropriate incentiv es for regenerative agriculture and prov ision of ecosystem services.

v' Recent Al breakthroughs can accelerate decarbonisation of agriculture — e.g. improving pesticide, insecticide, and fertiliser use
by applying the most suitable treatment precisely when and where it is needed (Agrahariet al., 2021; Coulibaly et al., 2022).

v Butsome policies to reduce emissions may create perceiv ed trade-offs with food security for consumers and livelihoods for
producers. E.g. Recent protest of EU farmers. As elsewhere, managing a just transition is crucial (Lectures2 and 3).



Investing in forests

Forests play a critical role in carbon sequesiration, but high deforestation rates threaten their capacity to act as
carbon sinks. Effective strategies to halt deforestation are needed, such as improved monitoring, community
empowerment, and engaging the private sector.

Forests are the largest terrestrial sink — globally, their net removal

of carbonis equivalentto 5.7 GtCO2 a year (45% of CO2 Net annualfluxes in forest-related GHGs
sequestrationfrom the land sink) (FOLU, 2021; Harris et al.,
2021).

Howev er, emissions from deforestation are high, reaching
around 7GtCO2 on average over the 2013-2022 period,
highlighting the strong potential of halting deforestation for
emissions reductions (Friedlingstein et al., 2023).

Forests, such as the Amazon or Russia’s boreal forests, are
exposed to tipping points and Earth system feedback loops
which could see them turn into net sources of carbon. This is
already happening across the tropical belt.

Methods to halt deforestationinclude:

» Effective monitoring and enforcement (including using
satelite imagery, drones, and ground patrols).

» Empowering local communities and Indigenous Peoples
through legal rights to land and resources.

MtCO:e

> High-quality VCMs. e
» Promoting alternativeincomes and productivityin land ' '
near forests. Source: FOLU (2021) based on Harris et al. (2021)

» Privatesector engagement and supply chain initiativ es.
> Internationalcooperation and partnerships.
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Great potential of Al

Al can bring to the fransition: pace; understanding and guidance of behaviour; systems change and
management; acceleration of technology discovery and innovation; lower capital requirements; strengthened
resilience and adaptation.

» Extraordinary advancesin green new technologies and Al are occurring simultaneously.

+ Allikely fo accelerate green technology, accelerating tipping points and the deployment of breakthrough
technologies (fusion, quantum chemistry, alternative protein design, materials...).

Areas where Al/ML applications can

H accelerate and improve the ’
HHE P /

Clmate systems analysis and modeling

Complex systems management Impacts, adaptation, and resiience

tfransition

Behaviours Risk assessments of inv estments

Discov ery and dev elopment of new technologies
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Great potential of Al/ML: has arrived at critical fime for climate

4 P = 0B

Complex systems
management
(cities, energy,
fransport,
agriculture,
water)

Behaviours

Discovery

Climate systems
analysis and
modelling

Risk assessments
of investmentsin
EMDEs

Impacts,
adaptationand
resilience

Energy

»>Manage predictability in the grid and improv e system productivity from today’s standby generators.

>Advanced forecasting, scheduling and control in electricity market to accommodate variable electricity and flexible demand
(across space and time).

»>DeepMind suggest that this could increase the economic value of wind energy by 20% by reducing reliance on battery storage.
Transport

>Better modelling of demand and planning of new infrastructure. For example, could discourage sprawl and reduce congestion.

> Better monitor traffic in existing systems through automated computer vision.

»Development of autonomous v ehicles.

»>Development of shared mobility services.

Agriculture

> Visualrecognition with Al to distinguish between cultivated plants and weeds allows reduction in herbicides and fertilisers.

>In developing counfries, smart phones to guide small farmers on planting times in relation to potential weather and best
destinations for selling their output.

» |ldentify patterns, and hence improve prediction of, individual and collective behaviour. Could promote actions that helpreduce
emissions (e.g. Ant Forest programme by Alipay).

» E.g. more than 2 million theoretical crystal structures recently identified by Google DeepMind (more than 45 times the number of
such structures identified before then). Potential for those new materials fo generate significant progress from renew able energy
to energy storage to semiconductors.

» Cleantechnologies absorb more spillovers from Al and | CTthan dirty technologies (Andres et al., 2022).

» Barriers in accelerating climate action include size and complexity of the datasets, models and scenarios (e.g. many physical
models not able to account for catastrophic changes and tipping points).

> Al can revolutionise the capacity to gather and interpret large and complex datasets and can accelerate computationally
expensiv e physical simulations.

» Information asymmetry preventsinv estors from offering affordable finance to projectsin emerging markets.
» Al can help by aggregating different data sources on realised projects risk and use them to provide more accurate predictions
on projectrisk.

» Helpinidentifying and assessing some of climate risks (e.g. frack biodiv ersity loss).
» Hazard forecasting and help with designing resilience.
» Improving climate disaster alert systems, help humans better respond to extreme weatherevents (storms, wildfires and floods).

31



Structure

- The basics of the new growth story

- Climate action, development and poverty reduction
Investment and innovation

- The analytics of the new growth story

+ Policies and institutions

- The role of the state

32



The analytical challenges and agenda: transition and rapid
structural, systemic and technological change

Analysis and modelling should be directed towards understanding and constructing policy for the
transition and associated rapid, structural, systemic, and technological change. Will need full range of
economics and social sciences and strong focus on dynamics, interactions and radical change.

________________________________

' Action on climate

' change will

' involve radical

. changes in key

' systems, including

. cities, land,

' tfransport
and energy.

. Creates job

- opportunities.
Strong multipliers

. through the ,
economy. Powerful |
effectson health |
and well-being.

' In the next seven

' years, tipping

. points for crucial

' low-carbon

' solutions in

' sectors

' representing 90%

- of emissions will

' likely have been

' met, making ,
' them competitive |
-in key markefs |
' (clean cheaper

" than dirty) |
- (Systemiqg, 2021Db).

______________________________

 On all of these

- drivers and their

. inferactions, Al

and

' digitisation can

" have powerful,

' enabling, and
 reinforcing effects |
. (Stern and '
' Romani, 2023) in

. managing systems |
- and systemic |
' change and
 fostering new

' technology.

_______________________________

' Large and

. pervasive co-
" benefits,

" including

' resource
 efficiency,

' livable cities,

' reduced air

" pollution |
' (currently kills 5 |
' -10 million p.a.
- worldwide),

- and fruitful
and robust

. ecosystems.

__________________________

' However structural

' and technological

' change at this scale |
" and speed will involve |
' dislocations and i
- difficulties particularly
' for poorer people.

' Managing these will

' require strong policy

" and significant

' expenditure; a just |
' fransition. If managed |
' badly can delay or |
- derail the transition.
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Current economic analyses tend to underestimate: the potential future risks
of climate change; the pace at which costs of action are falling; and the
wider benefits of a fransition to low-carbon growth

Given these fundamental flaws, IAMs are dangerous if used as benchmarks for the assessment of climate risk in

economic, financial or other systems. Further, they do not address the core issues and fundamental analytics of
necessary structural and systemic change-see below. One focus of these models has been on calculating carbon
prices in terms of future damage but results are so sensitive to underlying specification and parameters as to be of little

use.

Current economic analyses and IAMs fall short in three main areas
when considering the economics of climate change:

1.

They fail to incorporate many of the largestrisks, including the
potential effects from crossing climate thresholds or ‘tipping
points’.

They struggle to account for the dynamic benefits of innovation,
learning and feedbackloops that promote institutional and
behaviouralchange, discov ery and economies of scale, as well
as the “co-benefits”, such as reduced air pollution. Underestimate
pace and potential of technological change.

They often apply high discount rates to future scenarios, implicitly
assuming that the lives of people in the future are much less
valuable, or less important, than those today, and/or that future
generationswill be much richer, ignoring the immense real risks
from unmanaged climate change toliving standards.

G/o\
5" il
/

‘ Tipping points
——= Connectivity
A. Amazon rainforest D. Boreal forest H. Permafrost
Frequent droughts Fires and pests Thawing

changing
B. Arctic sea ice I. West Antarctic
Reduction in area F. Coralreefs ice sheet

Large-scale die-offs Ice loss accelerating
C. Atlantic circulation
In slowdown since G. Greenland ice sheet  J. Wilkes Basin,
1950s Ice loss accelerating East Antarctica

Ice loss accelerating 34

Source: Lenfon et al. (2019).



We must have an economics that can handle both exitreme risk
and fundamental structural and technological change

Much of the standard economic modelling of climate change, including via Integrated Assessment Models
(IAMs), does not embody basic methodological essentials. Their aggregation, structure and specifications make
them silent on crucial issues concerning structural, systemic and technological transformation. These models do

not grapple with the core questions. Misleading on what they do include and misleading on what they do not.

Take into account distributive
impacts
Both at a momentin time and over time. A1
Assessment of differential impacts requires -"-
value judgements, and these require
explicit analysis and discussion.

Embody rapid technical and

0 © systemic change
1/~ Offenexhibiting increasing returns to scale.

- And rapid changesin (endogenously
determined) beliefs and preferences (see e.g.
Mattauch, Hepburn and Stern, 2018; Besley
and Persson, 2020).

Recognise that many key
markets have critically important
failures (beyond that of the GHG |||,

externality) and crucial markets
are absent

There are limits on the government’s
ability to fully “correct” these market
failures, but much can be done.

Take into account extreme risk
Including possible large-scale and

unforeseeable consequences.

Argumentsand analytics are set out in Stern, Stiglitz, Taylor (2022).

Economic analyses of climate change must change



Understanding and guiding economy-wide fundamental, structural and
rapid change will require a collection of analytical perspectives

These analyses must be rigorous and are not easy. No one model or set of models can deliver the understanding
needed. Will need a mix of analyses, perspectives and models. And judgement in combining them. A rich,
urgent and crucial research agenda. But must research and act at same time.

Do not attempt one “all-encompassing model”. Wil need many models, perspectives and approaches. And judgement
and wisdom in how to combine them.

Will need to examine different elementsin complex overall system and how they can change, and how they combine.
Key questions are the following:

What is the role of Al2

How can technologies change? How can
changes be fosterede What are the
prioritiese

What is the potential for change in five key

systems: cities, energy, transport,
land/biome; watere How do they interacte
What are key instruments to foster change?

How can institutional structures and
policies influence change and be built?

How do the economics, politics, and
society change and how do these
interact and influence further change?
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Investment, expecitations, credibility

Create a strong investment climate and sense of direction. Vacillation and inconsistency undermine

investment.

" Because investment is at the core,

so too are expectations. How they
are formedis a crucial issue. They
can and should be shaped by
public action and discussion,
including by the key public

policy and financial institutions
A

which set strategic
- and policy direction, m

Government-induced policy risk is
a major deterrent to investment.
Vacilation and inconsistency,
sometimes, for perceived short-
term political gain,

undermine confidence. 9“‘

Q..‘

ams®

/ Clear, credible signals can draw
through both investment
and innovation by
reducing perceivedrisk and
giving greater confidence
in revenue streams. Forexample,
feed-in tariffs and confidencein
- operations of powercompanies.

Be ‘predictably flexible'. For example,
can set feed-in tariffs, but also set out

criteria to govern future change (such
as diffusion of fechnologies, changing

~ coststructures, etc).

,

" Analogous to central

banks describing possible

~ outlooks and potential future
_influences on policy.

Importance of investment
climate to foster
confidence in returns,
ability to get things done,
solve problems, raise
finance. And clearoverall
strategic direction.

“Country/sector platforms”
jointly constructed with
private sector, civil

~ society, and (where
 relevant) MDBs.
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Policies and institutions to tackle climate change can help overcome
key market failures that limit growth and tfransition

It is a serious mistake to assert that this complex and dynamic problem of change can be tackled just with a
carbon price, important though that is. A whole range of insfruments are necessary. For example, standards can
give clarity, enhance confidence, avoid waste, help generate economies of scale and accelerate dynamics.
Consistency and credibility are crucial for all policies; confidence is crucial to investiment.

Different market failures point to the use of different instruments, but the collection should be mutually reinforcing.

Market Failure Descripfion Policy Options
Negativ e externality because of the Carbon tax/ cap-and-trade/ regulation of GHG emissions (standards).
Greenhouse gases (GHGs) damage that emissions inflict on others. Do not subsidise the toxic.
Research, development and Supportingresearch, innovation and Tax breaks, support for demonstration/deployment, publicly funded
_deploymenf (RD&D) _______________________. dissemination. ] research. Coherent standards fo focus research andinnovafion.
Imperfectinformation and assessment Risk sharing/reduction through guarantees, long-term contracts;
Imperfectioninrisk/capital markets of risks; understanding of new conv ening power of development banks for co-financing; fransparency
projects/technologies. (e.g. TCFD).

Coordination of multiple supporting Investmentininfrastructure to support integration of new technologies

Netw orks matworks and syster in electricity grids, public transport, broadband, recycling.
_________________________________________________ O e ______Managementofgrids. Planning of cities.
. Lack of awareness of technologies, Labelling and information requirements on cars, domestic appliances,
Information . .
actions or support, or product content. products more generally; awareness of options.
Co-benefits Consideration of benefits beyond Valuing ecosystems and biodiv ersity, recognising impacts on health.

market rew ards.

* Key futures markets (e.g. tfechnologies and carbon prices) are absent. Expectations are central.

 Canand should work to alignincentive structures and social priorities and values. They interact(see Mattauch, Hepburn and
Stern, 2018). 39



Public policy and the public finances: public economics as if time matters

change at centre stage.

The necessary analytics and public economics must draw on the whole of economics: from economic
history/geography, political economy, and international relations to technical elements of economics of indusiry and
public economics. And the social sciences more generally. Keeping transition, pace, time, and structural systemic

Time is of the
essence and
the whole
path of
transition
determines
the total

sum of
emissions and
climate
change. Red|
urgency.

S

Much of public
economics
involves static
comparison of
equilibria with
and without a
policy shift.
Must go
beyond these
largely static
formulations
(Stern, 2018).
Dynamics of
change at
centre stage.
Possible
disequilibrium.

Can increase
revenue,
improve
efficiency, and
reduce
damage by
removing toxic
subsidies
(World

Bank, 2023e).
Transition will
be politically
sensitive.

X

Much of
macro debt
dynamics
looks at debt
stocks but not
environment
and capital
stocks. Must
examine
together.

Examine
carefully
dislocations
and act for
a just
fransition.

Whilst most
investment for
the transition
will be
private, a
significant
amount

will be public
(Bhattacharya
et al., 2022).
Public/private
ratio varies
overtime.

Borrowing for
sound public
investment is
fiscally
responsible.
Delay is fiscally,
economically
and
environmentally
iresponsible
(Zenghelis et al.,
2024).
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Behaviour changes

Behaviour changes are central to the transition, especially in key sectors (energy, travel, buildings, diet, waste)
and in richer communities where energy intensive lifestyles are the norm.

« Inroad transport, behaviour changessuch as driving conduct Global GHG saving potential for each year by 2050 under

and restricting use of conv entionalv ehicles in large cities can different diets (compared to BAU in 2050)
cut CO2 emissions from road transportby 15%in 2030 (IEA,

o

» Diet changeswill also be crucial as the entire system of food

production, including farming machinery, ferfilisers and Veaetarian

transportation, contributes 35% of all global emissions (Xu et al.,

2021)

+ The clmate impact of plant-basedfoods is typically 10 fo 50 .
times smaller than that of animal products (Poore et al., 2018). Healthy diet

» Uses of heating, cooling, I!g.hhng IN Many cases can be Pescetarian
managed much more efficiently.

* Recycling, re-using. Household and commercial recycling has Fair & frugal I

the potential to reduce carbon emissions by the equiv alent of

10.4-11.2GtCO2e emissions between 2020-2050 (Project Climate carnivore
DrawDown: https://drawdown.org/solutions/recycling).
« See e.g. LiFE (lifestyle for the environment) an initiative of PM GTCO2eq per year

Modi and core to India’s 2023 G20 Presidency.

| | 1 2 3 4 5 ¢ 7 8
+ See e.g.BehaviourallnsightsTeam on “Canwe nudge to net
2" i i i i Note: Error bars show the spread of results from different studies. Data without
AN quy m’reres’rlng ideas on TrOV.el' heo’[{qg, WhOT.W.e eat. error bars are from one study only. Adapted from IPCC (2018) by Carbon Brief.
Examples include remov al of car parking facilities, proximity of
recycling bins, listing vegetarian at top of the menu, default
options on pension plans...

@)
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Institutions and legal structures

investment, and managing risks.

Institutions and legal frameworks are pivotal in driving climate action, providing strategic direction, facilitating

Legal systems and obligations becoming
increasingly important —with 2,341 cases recorded
by the Sabin Center’s climate change litigation
databases, 190filed in the last year (Setzer and
Higham, 2023). Courts are enforcing duties of firms

and governments to act on climate and pollution. ' Eyolve Legal Si::;,elgiec
Frameworks Financing
Infrastructure commissions
(examples UK, Australia, India) Ensure
can provide greater confidence |nfrastructure
in future complementary Reliability

structures, such as grids.

Institutions can help give
confidence and strategic Boost
direction; e.g. climate  Confidence
change legislationand 'and Strategic
Climate Change Direction
Committee in UK.

Developmentfinance institutions, such as National
Infrastructure Bankin the UK or BNDES in Brazil, can
giv e strategically-oriented finance and help
manage and reduce risks. Also MDBs, see lecture
3. Perceiv edrisk falls if these institutions are

involved.

Workings of planning structures

Overcome
Planning
Hurdles

Educate
for
Behavioral
Change

can inhibit action. Major
problems with permitting
delays.

Education and public
discussion around
responsibilities shape
behaviours, including on
waste, fravel, recycling/re-
using, responsibilities, etfc.
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Fostering a just transition: societal responsibilities and political obstacles

A ‘just transition’ is about more than managing a zero-carbon transition narrowly defined. It will be necessary for

other simultaneous changes in economic structures: shift to services, labour-saving technologies, globalisation...

all have to be managed together. The global financial crisis, COVID, and inequality have made the problems of
trust and perceived injustice more severe.

This is a whole economy o/o\o
transformation rapid and “No”/
everywhere, involving changing
key systems: energy,

cities, tfransport, land use, water.

Build-in assistance in adjusting

to changing prices

and standards/regulations. Time
to adjust. Help in managing and
responding to new standards.
Affordable and available finance,
e.g. for insulation or heat pumps,
and help with practicalities.
Poorer people have higher cost of
capital: provide affordable
finance.

A just fransition. Political

economy and ethics. Some jobs willﬁﬁf
disappear; others will change {vf,‘\\
radically. Some locations may be
particularly affected. Challenge is to
manage change so that all have a

chance of benefitting from the transition.
Much of this will involve investment

in people and places. And in some cases,
direct income support.

Strong role for public discussion
of community responsibilities
and individual values in driving
and managing these processes.

Injustice can be understood

Fundamental structural
change involvesdislocation of
work, changing relative prices,
new standards/regulations.
Management of dislocation is
central to equity and to Qﬂ

successful action and _——=
political feasibility. ’_7

Important examples
in changing agricultural systems.
Vital to change from destructive

agriculture but also politically
sensitive. @

as a denial or damage to

the right to development.

That right does not howevermean a right

to stasis or no change, or a right

to pollute. But it does mean taking part in
decisions, assistance with change, and serio
us attention to enabling new opportunities.
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How the zero-carbon transition is managed will be pivotal to
building the political and societal will for stirong, sustainable action

Important examples in agriculture, mining, steel making, replacing gas boilers, phasing out ICE vehicles...All
different and vary across countries but all need support in managing change. Participation in shaping policy by
those affected is part of just fransition.

Support local skills and

Life-long learning investment

Support new skills and

Offer education and entrepreneurship through
training fo support finance. Collaboration
life-long learning between local government,

universities, business

Enabling a ‘Just Transition’

“Leave no-one behind”

Re-locate public sector
services

Locate public
services/activitiesin affected
areas foboost local
economies (shift government
employment hubs)

Social protecfion measures

Boost social protection
measures for the most
vulnerable members of society
(cash transfers, welfare
support, housing subsidies...)

Cost and availability
of capital fo poorer
households

Much of the
transition embodies
investments by
households. Poorer
households face a
higher cost of capital
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Structure

- The basics of the new growth story

- Climate action, development and poverty reduction
Investment and innovation

- The analytics of the new growth story

+ Policies and institutions

« The role of the state
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Role of the state: past errors and confusions; driving change

The era of market fundamentalism reduced the state's role, leading to challenges in sustainability and inequality.
Today's crises call for a reassessment of the state's critical function in driving change, fostering sustainable
development, and tackling market failures.

The 1980s and 1990s brought market fundamentalism |
and hostility to a maijor role of the state. In part a
reaction to the “big society”, social protection,
government provision, and “liberal values” of
previous two or three decades in US/Europe and to

|
I
|
I
I
' experience of planning in some EMDEs.

L
The simplistic version of this It was founded also on
fundamentalism was: get stfrong, narrow and
government out of the way; || pessimistic view of
trust only in markets; let the behaviour of
investment and economic individuals and firms.
activity fall where they Namely these operate
may. Whilst some only in terms of a
productivity improvements || narrow, self-centred
flowed, its dogmatic and, usually short-term,
application was reckless self-interest.
and untenable. Even more || Minimal role for
so now. Dogmatism is not community and values.
rigour or sound economics.

It brought some progress in entrepreneurship, and
creativity but also brought intensification of

the problems of sustainability, the environment, and
inequality.

Fostering sustainability and the rapid structural and
systemic change necessary requires a view on

the economy as a whole. The issues include not only
market failures but also the structures shaping
investment and innov ation; and the functioning of
key systems, including cities, land, energy, and
transport. Strong implications for the role of the state.

There are alsoreal potential government failures that
should influence approaches to public action. Deep
and real dangers in all-encompassing and pow erful
(possibly malevolent and corrupt) state. Many
examples, including former Soviet Union. But so too
deep dangers in market fundamentalism. The crises

we face require new reflection and considerations.
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Role of the state: crises and rights

The state's role in tackling global crises involves coordinating urgent, systemic actions. That function is
beyond individual or corporate capacities. Akin to the state’s expanded functions during wars and
pandemics. That functioninvolves combining/balancing entrepreneurship and personal freedoms with
collective good and intergenerationalrights. Global crises require coordination across nations.

®
258,
Thinking through the new role of the state requires an understanding of the severity of current challenges and
crises and of critical necessary and urgent actions to manage or avoid disasters and catastrophes.

______________________________________________________________________________________________________________________________________________________________

Actions of individuals and 5 ' Some analogies The response to ! Issues of rights

firms cannot by themselves | | to war-time and | ! crises cannot be full-on | | and liberties wil

' offer the approaches | . pandemics where | | central planning or .| be cenftral; rights

' to systemic and . | the role of the .| Gosplan; individual - | ofindividuals to live

' rapid change that the - istateis .| action, entrepreneurship, . ownlives and

global crises require. They - fransformed. . and creativity are critical make choices, whilst

- will be crucial to the LT - and we will learn and .| respecting rights

' implementation and driving ' change along the way. of others; rights of future
' of change but communities e . generations.

- and nations will have to
decide on direction and
' shape of changes.

_____________________________________________



Role of the state: global public goods (GPGs)

Global collaboration is essential in combating climate change. Requires shared efforts in emission reduction,
finance, and technology to align national actions with global climate objectives; as embodied in the Paris
Agreement. Similarly other global challenges and GPGs.

Climate change is associated
with a public good (or bad)
which is inherently global. The
trapping of heat in the
greenhouse effect is determined
by the sum total of
concentrations of GHGs in the
atmosphere wherever the GHGs
originate.

The effect of a kilogramme of
GHG from Johannesburg is the
same as that from New York.

There is an incentive to free-ride on the
actions of others to cut emissions. By getting

together as a world in international

discussion and agreement it is possible to

act together.

Shared discourse and analysis is
crucial, e.g., via IPCC and
UNFCCC.

Much easier to find agreement
on national action for the world as a
whole if national objectives such as
growth, development, and poverty

reduction align with the
global. Hence importance of
argument that this is the growth story
of the 21" century.
The Paris Agreement was fostered by

Understanding of the nature and sev erity of
the risk is crucial. This is the nation state
voluntarily taking an international
responsibility and goals and pursuing those
goals at home, as well as collaborating on,
e.g., finance, technology, and trade.
Striking that nation states and individuals do
recognise broader responsibilities.

Cannot separate out national
activities from the emissions of
GHGs: intertwined. Supply of the
GPGs not a separate action. It
concerns how economy functions
and what investments are made.

the beginnings of that
understanding.

A fractious world makes collaboration
more difficult. But collaboration
around shared risk and a goal can
help with collaboration elsewhere. 43



Role of the state: institutions and behaviours

Institutions are key to driving investment and delivering an inclusive transition to a sustainable economy. But they
must remain flexible to adapt to market complexities and support an effective combination of public initiatives
and private innovation. Their structure influences behaviours and values. Importance of a sirategic, coherent and
open approach across all levels of governance. And to public discourse and social science agenda.

Institutions, particularly through their influence on conditions for investment and But beware “institutional
its foundations, and for enabling participation and inclusion, will be central to a strong  fundamentalism” with narrowly
and effective transition. focused inflexible
S ~institutions. All institutions
. o The understanding and actions for building the new growth story, sustainable, . should recognise the
| resilient and inclusive, provide clear examples of an active state, but where magnitude and nature of the
investment, behaviours, and actions are largely driven by the private sector, . risks and necessary
households, and communities. Public action to foster individual and community transformations.
creativity, and vice versa. . Remember James

Meade and second best; a
market failure in one market

| . o . . . distorts market prices across
. * Mutual understanding on values, objectives, and metrics will come through ' the whole economy.

institutions, discussions, and understanding of responsible behaviour. In turn these
, inferactions and processes influence behaviour. .
e VY2 [ 1111 (V=Y T -Y Yo} o)
e The canvasis local, national and international. c|=’ behaviour and institutions: for
* The international aspects are taken up in Lecture 3. better or worse.
* A new agenda for public discourse and for the social sciences.

e Institutional structures (including law, education, local government, nature
of public discourse, religious institutions,...) will profoundly influence behaviour.




Summary of Lecture 1

Looking back

A world
redrawn

Climate and
biodiversity
crises

The ethics, the
economics
and the
politics

A decisive
decade

Implication

Inthe past 70 years, advances in human welfare and economic output have been remarkable and unprecedented, albeit with persistent
regional disparities. The siructure of the world economy has been fransformed; now multi-polar. Severe climate, biodiversity, and
environment stresses have emerged from weight of output and dirty, wasteful and destructive processes.

A series of crises, the transformation of the world economy, and therecognition of the unsustainability of our economic methods and
models, where gains in well-being are marred by environmentaldamage and social division, has prompted a re-evaluation of global
objectives. Sustainability and social cohesion as centralissues. In particular, the SDGs and Paris climate agreement of 2015.

Accelerating climate and biodiversity crises demand urgent and fundamental systemic change. Meeting Paris Agreement targets
crucial to avoiding severe impacts of warming and further damage to biodiversity. Need for integrated and economy-wide and rapid
action on mitigation, adaptatfion and sustainable development in all countries.

The underlying ethics point to an approach to sustainable development founded in human rights and intergenerational justice, based on
theright to development, itself embodied in a notion of common humanity. Rejection of discrimination by date of birth. Recognition of
role of past historical emissions and injustice. All this goes beyond standard “welfare function” approaches of most economics; but
sensible application of standard “consequentialism” points in similar directions for actions. The necessary fransformative change requires
public action and decisive political leadership tonavigate the disruption, foster intragenerational equity, and seize the opportunitiesthe
transformation presents. The obstacles lie more in the economics, politics, and society thanin science and technology.

The decisions of next decades, particularly on infrastructure in EMDEs, will dictate whetherwe lock in high carbon emissions or transition
tosustainable, resilient, and inclusive development. A big push on investment is central to this fransformation, requiring at least $4 trillion
p.a. globally by 2030. A new model of growth and developmentis in our hands but action must be swift and strong. Much more attractive
than the dirty, destructive paths of the past. A growth story for the 215" century: many opportunities along the way; rewards are great;
obstacles and difficulties are real; but failure risks catastrophe.

Sustainable, resilient and equitable growth requires integrating natural capital and social equity into economic analyses and actions.
And placing rapid structural, systemic and technological transformation at centre stage. Astechnology advances, we can see that the
major difficullies lie in economics, politics, and society. International collaborations that foster and finance investmentsin new clean and
robust activitiesin affordable ways, particularly energy infrastructure andresilience, are essential for transformative change at the pace
now required. Global cooperation and a new muliilateralism are crucial. Economic analysis, policy, and acfion should be oriented to
fostering the transformation, realising the new growth opportunities, and underpinning global co-operation. This is the new agenda for
economics and the social sciences.



Summary of Lecture 2

The new growth
story: basics

Climate,
development
and poverty

Investment and
innovation

The new growth
story: analytics

Policies and
institutions

The role of the
state

The 215t century growth story centres on six mutually reinforcing drivers, embodying factors which are mostly missing from
standard growth analyses (economies of scale, rapid innovation, networks, systemic changes, health, and new forms of
investment). This transformative agenda requires substantialinvestment and innovation, supported by effective policies,
institutions, collaboration, and leadership to foster rapid, structural, systemic, and technological change and manage
dislocation.

Climate action interiwines with and supporis development and poverly reduction. Well-designed adaptation and mitigation
efforts stimulate economic growth, reduce poverty, and build resilience. Inaction exacerbates poverty and stalls
development.

Achieving climate and development goals requires substanfial investment in clean technologies, with a focus on EMDEs and
infrasfructure. Requires innovative and strong strategies in electrification of energy, transformation of cities and transport,
recasting agriculture, and reviving forests. Strong Al potential to advance discovery and diffusion of green technologies and
to manage systemic change.

Existing economic models fall short in capturing the magnitude and nature of climate risks, the dynamics of systemic,
structural, and technological change, the full potential of sustainable growth, including health benefits, and the challenges
of dislocation. Will require a collecfion of analytical perspectives to guide this complex transformation and careful thought,
judgement and wisdom in combining different perspectivesinto action.

Robust policies and supportive institutions are essential for driving investment in climate action. Requires clear signals and a
stable investment environment. Policy must tackle a whole range of market failures in R and D, capital markets, networks,
information, and co-benefits such as reduced air pollution — not just the Pigouvian GHG externality. A comprehensive
approach, including diverse instruments, such as standards and regulation, effective and responsive public institutions, city
design, management of natural capital, and key public investments. A focus on the dynamics; public economics as if time
matters.

Market fundamentalism has given way to recognising the state's essential role in promoting sustainability and tackling
inequality. Government intervention critical to achieve sustainable growth and development in a world with many key
market failures. Structural and systemic change in real time requires clear and purposive strategy. Will have to work closely
with private markets and sectors to foster this change. Clarity on objectives, metrics, sirategies and signals. Public
pariicipation and co-creation across stakeholders will be crucial to success. 51
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