IAM History and Role in Climate Negotiations

Prof. Roberto Schaeftfer
Centre for Energy and Environmental Economics (Cenergia), COPPE/UFR]

e
cenergia

COPPE
UFR]

NAVIGATE-ENGAGE Summer School on Integrated Assessment Models

Villa del Grumello, Lago Como, Italy, 3 July 2023




How this presentation is organized

1. A Brief History of IAMs
2. How IAMs have been key for IPCC Reports
3. How IAMs are being used for policymaking

4. Final considerations and open discussions
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1. Integrated Assessment
Models (IAMs): A Brief

IAMs emerged in the 1970s as a response to the need for comprehensive analysis
of complex systems. They evolved to incorporate more sectors, technological
advancements, and became essential tools for policymakers and researchers to

assess the long-term impacts of policy decisions.
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Evolution of IAMs

1 Early Focus

Early |AMs focused primarily on
energy-economic modelingand
understandingthe interactions
between energy systems andthe
economy. Thefirst IAMs were
relatively simple, with a focus on
energy production and consumption

dynamics.

Environmental
Considerations

The introduction of climate change
asadobal concernledtothe
incorporation of environmental
aspects into |AMs. |AMs evolved to
incorporate agriculture, land use,
and transportation.

Sophisticated Modeling

Technologcal advancements and
increased computational power
allowed for more sophisticated
modelingtechniques and improved

representations of complex systemns.



The First Landmark: 7he
Limits to Growth
World3 Model

Were we on track to sustainable development or steadily depletingthe Earth's
resources? The pioneeringwork of the World3 model.

Sl e

Antarctica’




The "Club of Rome Project on Predicament of
Mankind at MIT," directed by Dennis
Meadows from 1970 to 1972, resulted in the
publication of what was known as the first
report to the Club of Rome (The Limits to
Growth, 1972)
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The Limits to Growth was based on

the World3 model, a computer simulation
model of interactions between population,
industrial growth, food production and limits
in the ecosystems of the Earth
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http://en.wikipedia.org/wiki/Dennis_Meadows
http://en.wikipedia.org/wiki/The_Limits_to_Growth
http://en.wikipedia.org/wiki/The_Limits_to_Growth
http://en.wikipedia.org/wiki/World3
http://en.wikipedia.org/wiki/Ecosystems

Whatis The Limits to Growth?

The Classic Text

A widely acclaimed book from 1972
that served as a call for action on

environmental concerns.

Groundbreaking Computer
Model

The W orld3 model, based on over 200
years of data, simulates the complex
relationships between the global

economy and environment.

A Vision of the Future

Predicted several global issues whose
impacts are still being felt today:
resource depletion, climate change,

and overpopulation.



The World3 Model: A Comprehensive
Simulation

Population Growth

Modeling population trends, including fertility, mortality, and migration patterns, to explore the impact on the planet.

Industrial Growth

Examining the relationship between the production of raw materials and the amount of pollution they generate.

Food Supply

Some thought exponential food production meant no shortage. The model shows it is unsustainable due to resource

depletion and environmental damage.
Ecosystems and Resources

The world's ecosystems and resources are finite. Hitting these limits leads to irreversible environmental damage and

dwindling availability of resources.



Population Growth

Urbanisation Family Planning Migration
Urbanisation has driven widespread land- Palicies that promote small familiescanhelp  Displaced peoples have strained ecosystems
use change and increased demand for reduce population growth and its impact on and resources in many parts of the world.

natural resources. the environment.



Industrial Growth and
Environmental Damage

1 Fossil Fuels 2  Deforestation
The energy resources that power Forests absorb carbon dioxide,
much of industrial growth support biodiversity and
pollute the environment, stabilize local rainfall, but they
contributing to climate change are beinglost rapidly due to
and jeopardizinghuman health. expandingagricultural and

industrial activities.

3 WaterScarcity

Industrial processes consume large quantities of water and pollute rivers and

other water sources.




Ecological Limits and Resource Depletion

Renewable Energy Reduce Resource GreenInnovation
Consumption

We need to shift from fossil fuels to Investment in green innovation and

renewable energy sources such as solar, Reduce our consumption by reducingour sustainable technologes will help

wind, and hydropower. use of non-essential goods and improving produce a balance between economic

resource efficiency. gowth and ecological sustainability.



Limits of The Limits to Growth

Controversy

There have been criticisms of the
methodological limitation of the model
and its predictions. Some argue they

were slightly exaggerative.

The Reality

Even with limitations, the book
provides valuable insights, resonating
with concerns that still challenge us

today.

Inspiring Change

The book triggered international
debate, inspiring change in attitudes
and policies regarding environmental

issues and sustainable development.



The Second Landm ark: The
Bariloche Model and its
Revolutionary Approach

The Fundacion Bariloche Model from Argentina, first presented in 1974, is an

innovative approach to societal development and transformation.




Known as the "Bariloche Model," that model was first presented in
1974 (A. O. Herrera et al. Catastrophe or New Society? A Latin
American World Model. Canada: IDRC, 1976)




Contextual Framework

The Bariloche Model seeks to
solve societal problems by
analyzingthemthrougha

multidisciplinary lens.

Collaboration

The collaboration between
experts and the community
ensures a holisticapproach to

societal development.

2

Introduction to the Barnloche
Model

Interdisciplinarity

The model combines tools
fromvarious disciplines such
as economics, palitics, and

environmental science.

Key Concepts

Concepts like sustainability,
equity, and community
participation are central tothe
Bariloche Model.



History and Context of the 1974 Presentation

Political Climate A Climate of Change

The presentation was made during a The Bariloche Model emerged as a
time of political and social upheaval in response to a changing world, full of
Latin America. opportunities to rethink societal

transformation.

Inspiration and Collaboration

The model was inspired by the work of
the Club of Rome and was developed
collaboratively by experts from

different fields.



Key Features and Components of the Model

Systems Thinking The model emphasizes the need for systems thinkingwhile
understandingthe complexity of societal problerrs.

Participatory Approach The involvement of the community in problem-solving processes
quarantees solutions that cater to their needs.

Interdisciplinary Collaboration Different fields come together to contribute expertise, resulting
in a comprehensive and holistic approach.

Sustainability and Equity The model prioritizes sustainability and equity, ensuringlong-
termsolutions that benefit everyone.



Implications and Impact of the Bariloche Model

Impact on Society

The model has the potential to transformsociety, makingit
more equitable, sustainable, and participatory.

1 2 3
Intemational Recognition Implementation Challenges
The Bariloche Model has received international recognitionas a Implementingthe Bariloche Model can be challengng requiring

successful approach to societal transformation. political will, financial resources, and expert collaboration



Critiques and Lim itations

1

Overly Idealistic

The model's holistic approach
can be difficult to implement in
practice, often appearing too

idealistic.

Political Support

The model is highly political,
requiring support at the highest
levels of government and
institutions for successful

implementation.

Limited Financial
Resources

The model requires significant
financial resources, secure
funding streams, and support to

achieve long-term goals.

N ot aOne-Size-Fits-All
Solution

The Bariloche Model may not be
suitable for all societal problems
and is not a one-size-fits-all

solution.




After that Start the Usefulness
of IAMs only Increased

Long-Term Assessment

IAMs are essential tools for
policymakers and researchers to assess
the long-term impacts of policy
decisions on energy, climate, and the

economy.

Scenario Analysis

IAMs are used to explore various
scenarios and policy options to address
climate change and sustainable

development challenges.

Improved Decision-Making

IAMs help policymakers make informed
decisions by providing insights into the
economic, social, and environmental

trade- offs of policy options.



The Evolution of IAMs
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Simple Beginnings

The earliest IAMs used punch card input and
focused on energy production and

consumption dynamics.

Technological Advancements

W ith better computational power, IAMs
evolved to incorporate agriculture, land use,

and transportation.

.

The Future of IAMs

Looking ahead, IAMs use sophisticated
modeling techniques to provide insights into

the long-term impacts of climate and energy

policy.



Integrated Assessment Model

Climate
Mlitipation and Impacis




COmputable Framework For Energy and the
Environment (COFFEE) Model

Global model with 18 regions

Time horizon: 2010 to 2100

Includes Energy System and Land System
- Completely mtegrated (hard- link)
- Assessment of potential synergies/trade- offs in energy,
environmental and climate policies

Rochedo, P. “Development of a global mtegrated energy model to
evaluate the Brazilian role in climate change mitigation scenarios”.

- DSc thesis, Programa de Planejamento Energético, COPPE/ UFRJ,
RJ (2016).



The COFFEE Model: overview
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The COFFEE Model: energy system

Primary Energy

>

Secondary Energy

>

Final Energy

Industry

Residential

Services

.

Imports

Demands




The COFFEE Model: land system

(simplified)
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Deforestati on Reforestati on
’ Pasture
¥
Change int Change into
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LLand use structure

Land use transition matrix Land use conversion process
S/kwy

L
\ $/ha /

Cropland

Forest L

-1 ha +1 ha

Total Forest
area

Data required:

* Land cover types and surface
Productivity by land cover type
Agricultural production cost
Water consumption

Fuel specific consumption and
costs

GHG emissions

» Conversion Efficiency

Total Land



Brazilian Land Use and Energy System
(BLUES) Model

National model with 6 regions

Time horizon: 2010 to 2060

Perfect foresight

Bottom-up model

Demand-side is more technologically detailed (than COFFEE)
- Specific technologies for Brazil

Integration of the energy chain

Hard- link integration between land use, energy and materials

Environmental benefits (pollution and water)




Spatial-temporal resolution

Base year — 2010

Seasonality: 12 months

Load curve: 24 hours
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Energy System

Energy Supply: very detailed representation of energy production and conversion technologies
 Including fossil and renewables, conventional and modern options

/ % Oil&Gas

e Post and pre-salt
representation

K T&D of natural gas

* CCS options * Liquids
* Detailed refineries * Solids

*  With biomass co-processing * (Gaseous
* Detailed oil products * Electricity

N % Biofuels

Various options of biomass
options for energy conversion

Several BECCS options

AN /

/ @ Power sector

Representation of several
source and technology

* Resources seasonality and
variability:
* Hydro, wind, solar, etc
e Several CCS options

T&D lines and storage

*  Fossil and renewable sources

\

/

Imports and exports:
crude oil, natural gas, oil products and electricity




Energy System

* Energy Demand: detailed representation of the most relevant economic sectors
« Energy service demand for most sectors and several energy efficiency measures.

* Passenger transport: cars, bikes, buses, light commercial, subway
and non-motorized, airplanes and ships.

* Freight transport: 5 types of trucks, light commercial, ships,
airplanes and trains.

* Energy service: passenger-kilometer (pkm) for passenger and ton-
kilometer (tkm) for freights

* Energy efficiency options

* New technologies and fuels options

* Modal choice; Various electrification options

Industrial Sector

* 11 subsectors: cement, metals, ceramics, chemicals, food and
beverage, mining, paper and pulp, textile and other industries.
* Energy and non-energy consumption
* Material demands (e.g. cement, steel, white and red ceramics,
pulp and paper, chemicals, etc)
* Processes-based modelling and energy efficiency options
* Detailing of industrial processes emissions
* Abatement measures, including CCS

Buildings

* Residential and Services

* Energy Service: lightning, cooling, water heating,
cooking, refrigeration and appliances

* Specific consideration for each region, with energy efficiency
options

* Includes distributed generation through photovoltaic solar energy

* Urban solid waste generation and Water treatment
*  Waste disposal: sanitary landfill, controlled landfill, composting,

recycling, biodigestion, incineration
*  Waste-to-energy options available (‘

* Several mitigation options for non-CO, gases




Land system

« Land Cover: Wide range of land cover and their transitions represented and detailed at the
regional level for each of the five regions of the model

—_——

Double Crop

Land Cover

12 land covers
e 2 protected native vegetation
* 2 native vegetation

Land Cover Change
* 18 land cover changes

e 2 pasture T . Considering:
5 D e sredustion Savanna * Variation of carbon stock below
_— and above ground between
* 1forestry . transitions (emissions)
* 3integrated systems Forest e Costs
Regionalized below and above _ « Annual potential for land cover

ground carbon stocks for each land Agroforestry | | Agroforestry | change
cover Planted Native




Land system

« Land Use: Large number of detailed agricultural practices at regional level for each of the five
regions of the model
* Including the main inputs, outputs, emissions, costs and potentials of each production technology

Agricultural Practices

e mm mm m mm mm mm

. . \ * 5 agricultural practices
Agricultural Productions i : . s
i 1| * Conventional
e 21 agricultural productions : ﬁ_&- Ll i & : * High Productivity
* 16 agricultural crops (cereals, : s ! * Organic
coffee, fiber, fruits, grassy, maize ' High | * Double Cro
' D ' 8 ; \Z D : Productivity Conventional Organic | P
nuts, oilseeds, pulses, rice, roots, . : * Integrated Systems/Agroforestry
soybean, sugarcane, vegetables, : ! e 21 agricultural productions
wheat and woody) : . * 16 agricultural crops
. 1 .
* 5 animal management (cattle : | * 5animal management
meat, cattle milk, chicken meat, : : * Inputs
eggs and pork meat) " Integrated ) *  Fertilizers (chemical and organic)
N Elyftf':‘f _____________________ o e Pesticides (chemical and organic)
*  Water
" ________________________________________________________________________ ""-‘
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CLEAN WATER
AND SANITATION

Endogenous demand

Energy sector

-

Water availability

Primary Secondary
energy energy
North Region Shale gas, Refinery, Biofuels,

Coal & uranium Power plants, CCS
i and W2E)

Northeast
Region

AFOLU sector

208 20N

Irrigation

Upstream basin flow
+

Basin intake flow

' |

Effluent —
endogenous
& exogenous

Auxiliary technologies

users

Midwest
Region

®

River
mouth

Southeast
Region

South region

Drinking Other

water Livestock

Water surplus

\ 4

Allows you to analyse:

« Water management «  Costs/taxes for water use
+ Infrastructure investment - Different availabilities (e.g. climate change constraints)



Air Pollutants

Air pollutants: PM, ;, NO,, SO,, VOC, CO for all sectors

* Emission factors and control measures:
« National information as far as possible: CETESB, PROCONVE, ANP, CONAMA, among others.
* [nternational databases: ||IASA, EMEP/EEA, US EPA and scientific literature.

« Control measures options for PM, ;, NO,, SO, with efficiencies and costs

=

o

/I\/Iobile sources (transport sector):

Sulphur limits for diesel and gasoline
PROCONVE (~EURO) limits
Exogenous vintage curves
Tires and break emissions

~

)

Bk

R

/Stationa 'y sources:

Industry and energy sectors
Combustion and process emissions

Agriculture emissions
Residues burned emissions (sugarcane)




Applications of IAMs

1 Energy Sector

IAMs play a critical role in analyzing energy demand and supply, as well as the impacts of climate and energy policy.

2 Climate Change Mitigation

IAMs help identify policies and strategies that reduce greenhouse gas emissions and mitigate climate change.

3 Sustainable Development

IAM s assist policymakers in developing sustainable development strategies by analyzing the economic, social and

environmental impacts of policy decisions.



Limitations of I1AMs

1 Assumptionsand 2  Over-Simplifiation
Uncertainties
|AMs are complex models that
|AMs are reliant on numerous often make
assumptions and uncertain oversimplifications of reality
data, limiting their accuracy and the relationships between
and predictive power. various systems.

3  EthialConcerns

|AMs raise ethical questions about how to balance short-term economic

interests with long-term social and environmental sustainability.




|AMs and Climate Change

Mitigation vs. Adaptation Equity and Distributive Impacts
|AMs analyze the economic and environmental trade-offs between |AMs analyze how different policy scenarios impact vulnerable
mitigation, reducinggreenhouse gas emissions, and adaptation, populations, especially in developing countries.

adjusting to climate change impacts.



Technological Change in |AMs

Emerging Techndogies Advanced Modeling Techniques Data Visualization

|AMs incorporate emerging technologies like Advanced modeling techniques like agent- |AMs can use data visualization technologies
renewable energy and electric vehicles to based models improve IAMs' performance to make their output more accessible and

project future energy systems. and accuracy. engaging to policy makers and the public.



The Importance of IAMs

A Tool for Sustainable
Development

IAMs play an important role in
developing policies and strategies that
balance environmental, social and
economic concerns for a sustainable

future.

Facilitate Better Decision
Making

With their ability to analyze
interdependent systems, IAMs help
policymakers make informed decisions
and assess the impacts of different

policies.

Support Climate Action

IAMs help identify effective policies
and strategies to mitigate greenhouse
gas emissions and limit the impacts of

climate change.



The Future of IAMs

Addressing New Challeng es

IAMs will need to incorporate emerging issues like biodiversity

loss, ocean acidification, and the circular economy to remain

relevant.
1 2 3
Increasing Importance Continuing Technological Innovations
As the world continues to grapple with complex global Advances in data collection, processing, and storage, as well as
challenges, IAMs will become increasingly important tools for simulation and visualization technologies, will enable even more

policymakers and researchers. sophisticated IAMs in the future.



Condusion

Looking Ahead

With their ability to analyze complex
interdependent systems, IAMs are
essential tools for addressingglobal
sustainability challenges.

The Need for Collaboration

The success of IAMs depends on
interdisciplinary collaboration across

academia, industry, andgovernment.

Urgency for Action

As the impacts of climate change become
increasingly severe, the use of IAMs will
be even more critical to identify effective

policy solutions for a sustainable future.



2. How IAMs Have Been
Key for IPCCReports

The Intergovernmental Panel on Climate Change (IPCC) has been usingl|AMs to
project future greenhouse gas emissions and assess the effectiveness of

mitigation strategies. Let us briefly explore now the history and evolution of IAMs
in IPCC reports.




IPCC 1990 SA90 Scenarios

Introduction to IPCCand its reports

The IPCC was established in 1988 by the World
Meteorological Organization and the United
Nations Environment Programme to provide

scientific assessment on climate change. Its first

report, the First Assessment Report (FAR), was
published in 1990.

Overview of IPGC 1990 SA90 scenarios

The IPCC 1990 SA90 scenarios were part of the
FAR They included six scenarios of future
greenhouse gas emissions, each correspondingtoa

specific economic development path.

Energy sector assumptions

The scenarios considered various energy sources
and technologies, including renewables, nuclear,
fossil fuels and energy efficiency improvements,

and their impact ongreenhouse gas emissions.

Land use assumptions

The scenarios also studied the impact of land-use
changes, such as deforestation and afforestation,
ongreenhouse gas emissions and atmospheric CO2

concentrations.



Emissions projections

The scenarios projected that
greenhouse gas emissions would
increase significantly over the
followingcentury, with
correspondingincreases in
atmospheric CO2 concentrations and

dobal warming

|IPCC1990 SA90 Scenarios (Cont.)

Key findings and
condusions

The scenarios highlighted the urgent
need for mitigation strateges to limit
greenhouse gas emissions and avoid
the most severe impacts of dimate
change on ecosystems, economies,
and humanwell-being They paved
the way for the development of more
sophisticated and comprehensive
IAMs in subsequent IPCC reports.




Using IAMs in IPCC Reports

History and Evolution of IAMs in IPCC
Reports

IAMs have been used in all IPCC reports since
the Second Assessment Report (SAR) in 1995.
Their complexity and scope have increased with
each subsequent report, reflecting advances in

scientific knowledge and computing power.

Advantages and Limitations of Using
IAMs

IAMs provide valuable insights into the complex
relationship between human activities and
climate change, but they also face challenges
such as uncertainty, data limitations, and

simplification of real-world complexities.

Introd uction to IAMs IAMs Used in ARs and Special Reports



1992:The Six IPCC1S92 Scenarios

In 1992, the Intergovernmental Panel on Climate Change (IPCC) published six emissions scenarios, known as the IS92 scenarios, which

projected future emissions based on different socio-economic factors.



A\ Awarenes

1995: The Evaluation Scenarios

In 1995, the IPCC introduced evaluation scenarios to assess the impact of carbon
dioxide in the atmosphere. These scenarios helped frame climate change

discussions for years to come.

Adapted from the Fourth National Climate Assessment (2018)



1996: Panel Decision New Scenarios

In 1996, the IPCC made the decision to develop new scenarios, recognizing the limitations of the previous models. This led to the emergence of

new modeling approaches.



2000: The SRES

The SRES (Special Report on Emissions Scenarios) was introduced in 2000, introducing a new framework for scenario development. This

report helped to establish a standardized set of emissions scenarios.



2001: Mitig ation Scenarios

In 2001, the IPCC introduced mitigation scenarios to explore ways in which
humanity could address the issue of climate change. These scenarios helped to

frame policy discussions and decision-making processes.




2007 : AR4 Assessment of
Stabilization Scenarios

The AR4 (Fourth Assessment Report) introduced stabilization scenarios, which
explored ways in which greenhouse gas concentrations could be stabilized. These

scenarios helped guide discussions on climate change policy.



2011: SRREN

The SRREN (Special Report on Renewable Energy Sources and Climate Change Mitigation) explored the potential of renewable energy sources

to mitigate climate change. This report helped to frame discussions on sustainable energy policy.



WGlIII AR5 Mitigation Scenarios

- -
-

i 1

siam

Business as usual scenario Renewable energy scenario Fossil fuel with @arbon apture and
storage (CCS)
This scenario assumes that the world will This scenario assumes that renewables like
continue to emit greenhouse gases at solar, wind, geothermal, and hydropower This scenario assumes that fossil fuels will
current rates without any additional policies would meet the majority of global energy still be a part of the energy mix, but with
or interventions. demand. CCS to capture CO2 emissions from power

plants and industrial processes.



WGIIIIPCCSR1.5 Scenarios

1 Energy system 2 Carbondioxide
transformation removal (CDR)
This scenario involves a rapid This scenario combines a range of
transition to a low-carbon economy, CDR technologies to remove CO2
with a focus on renewable energy from the atmosphere, including
and energy efficiency measures. afforestation, reforestation, soil

carbon sequestration, and bioenergy
with carbon capture and storage

(BECCS).

3  Behavior and lifestyle change

This scenario assumes a significant shift in consumer behavior towards a more
sustainable lifestyle, with a focus on reducing consum ption, reducing waste, and eating

less meat.




AR6 WGIII Chapter 3 Scenarios: Some key points

Increased carbon uptake

Some scenarios focus on carbon sequestration and land-use

management through techniques such as reforestation,

afforestation, and changes in agricultural practices to achieve

net-negative carbon emissions.

Net-zero emissions by 2050

Some scenarios assume global carbon neutrality by mid-century,
with the complete phase-out of fossil fuels and the rapid

adoption of clean energy technologies.

Reduced energy demand

Some scenarios assume lower energy demand through energy-
efficient buildings, transportation, and appliances, as well as

behavioral changes such as reduced travel and consumption.
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|AMs constitute up to 6% of the [IPCC] report contents, approximately 25% of the summary
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Number of scenarios from each model family

Vetted scenarios in database (n=1686)
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Figure 3.1 | Scenario counts from each model family defined as all versions under the same model’s name.



Number of scenarios from each project

Vetted scenarios in database (n=1686)
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Figure 3.2 | Scenario counts from each named project.



Table 3.1 | Classification of emissions scenarios into warming levels using MAGICC

C1: Limit warming to 1.5°C (>50%)
with no or limited overshoot

C2: Return warming to 1.5°C (>50%)
after a high overshoot

C3: Limit warming to 2°C (>67%)
C4: Limit warming to 2°C (>50%)

C6: Limit warming to 3°C (>50%)

C8: Exceed warming of 4°C (=50%)

C1, C2, C3: limit warming to 2°C
(>67%) or lower

Description WGI SSP  WGIII IP/IMP  Scenarios
Reach or exceed 1.5°C during the 21st century with a likelihood of =67%, and limit IMP-SP,
warming to 1.5°Cin 2100 with a likelihood >50%. SSP1-1.9 IMP-LD, 97
Limited overshoot refers to exceeding 1.5°C by up to about 0.1°C and for up to several decades. IMP-Ren
Exceed warming of 1.5°C during the 21st century with a likelihood of >67%, and limit
warming to 1.5°C in 2100 with a likelihood of >50%. IMP-Neg? 133
High overshoot refers to temporarily exceeding 1.5°C global warming by 0.1°C-0.3°C for “
up to several decades.
Limit peak warming to 2°C throughout the 21st century with a likelihood of >67%. S5P1-2.6 IMP-GS 31
Limit peak warming to 2°C throughout the 21st century with a likelihood of >50%. 159
Limit peak warming to 2.5°C throughout the 21st century with a likelihood of >50%. 212
Limit peak warming to 3°C throughout the 21st century with a likelihood of >50%. S5P2-4.5 ModAct 97
Limit peak warming to 4°C throughout the 21st century with a likelihood of >50%. SSP3-7.0 CurPol 164
Exceed warming of 4°C during the 21st century with a likelihood of =50%. SSP5-8.5 29
All scenarios in Categories C1, C2 and C3 541




Number of scenarios in each climate category

Vetted scenarios in database (n=1686) ...with warming estimates (n=1202)
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with no or 1.5°C (>50%) 2°C (>67%) 2°C (=50%) 2.5°C (>50%) 3°C (>50%) 4°C (>50%) 4°C (=50%)
limited overshoot after a high
overshoot

Figure 3.3 | Of the 1686 scenarios that passed vetting, 1202 had sufficient data available to be classified according to temperature, with an uneven
distribution across warming levels.



WGIII scenario collection, vetting and assessment:

Modelling ~ WGIII AR6 scenario

teams database Vetting criterAia: WGI Climate emulators
Coherence with (harmonization/infilling)
historic trends

Climate
categorization

Initial
vetting

2266 1686 1202
scenarios scenarios scenarios

190 Models (91+ modeling families): Scenarios :

Table SPM1

Gumlatve et
GHG emissions reductions rom Temperaturschange 80% | Liklihood o peak
P50 Global Mean Surface Alr GHG emissions Py e lestones ®¥ negative CO; oot empasure stying elow
(5p88)"  Temperature change e e misions milestones otco, ™ emissions bty o
otco, "
o ® woisse s
o we il Peak CO, & GHG et 0,11
Bt 3 netzer900,  netaero OO ™ |y g ey atnet
| Ctovdmorton | PSP |20 0 @0 | @M 2 2% | cnionbapek  [onstano T netasro oy w2 | "CICE | g 200 | <5 ave apc
aignment " bfor 21 v patage] | e
pathays) t 00 ettwaye]
Medians0ar [ e IR —
inerval at which CO2 s ane
A categosabon ofatways aoordg lompersuae patvaystat ; g -
outoomes. Al Categos e wih>50% robnilty of st iveid bbllysousstorargeof | Medan heihoovatve
ponolCs pmainteamste | PIILT ; | e v | Con i s
e o and in 2100. for the median | the 5th-95th perventite interval in
fth G SSPpatvays a o WG Il Mstathe deris
s Aipatwaysposk. s 119034 oo o ot and
emperaae
nsqar ke g ntracets
poak
apn Below L5Cwithnoor SD, LD, 31 17 9 a3 69 84 <2025 [100%]  2050-2055 [100%]  2095-2100 [53%] 510 320 200 16 13 E) %0 100
limited overshoot SSPL19,Ren| (2136)  (6-23)  (1-15) | (34.60) (58-90) (73-98) (<2025) (2035-2070) ) (330-710)  (-210-570) (-560-0) (14-16)  (1115) |(33-58) (86-97) (99-100)
a2 2 4 23 55 75 2055-2060 [100%]  2070-2075 [87%] 720 400 -330 17 2 82 100
(3155)  (1734)  (s21) | (0-44)  (4071)  (629) | <2025 [100%] (2045-2070) (2055-...) (530-930)  (-90-620) (-620-30) (15-18)  (12-15) | (15-42) (71-93) (99-100)
a 29 20 2 46 64 (<2030 2070-2075 (93%] 130%) 800 -40 17 16 20 7% 99
(255 (03 (326) | (ad (asy) () | aossass) - (01130 (001140) | (2600) | (1618 (1548 |(1341) (6851 (98.100)
w x| w4 e | amsupom 207 a50 10 17 6o | an o
(30-49)  (21-36)  (14-27) | (13-45)  (35-63)  (52-76) (<2025) (2055-2100) (2080-...) (630-1140)  (480-1150) (-280-0) (L6-18)  (15-1.8) | (14-42) (69-91) (98-100)
2 o» o B 6 e 652070 (67 e [025] 510 a0 70 voon w
@56 (03 (1025 | 016 (469 (692 | comspoow  (2060-2085) @075)  [(200100 (601050 | (3000 | (1618 (1517 |23 (687) (9899)
cafse] Below2'c. 50 38 28 10 31 49 (<2030) 2075-2080 [86%]  [31%] 117 1160 30 19 1 59 98
(4156) (2844) (19:35) | (027) (050) (3565 | (20652100 (075.) | (9601410 (700-1490) | (3300) | (1720) (1520 | (722) (5077) (95:99)
52 as 39 6 18 2 <2025[100%]  2090-2095 [41%] e [12%] 1610 1780 o 22 21 4 37 91
(4656)  (3753)  (30-49) | (-1-18)  (4-33)  (1148) (<2035) (2075-2100) (2090-...) |(1340-1910) (1260-2360)| _ (-140-0) (1.925) (1925 | (0-10) (18-59) (83-98)
sas | s om0 @ 2 5 5 | 20s020s 670 2750 27 o & 0n
elow e
8171 sl Mooac | (062 (861 (557) | (1011 (1014 (218 | (<2085) (u03520) lemperstare (2429 | (00) (218 (53488)
@ @ o | - a9 | 20702075570 nonetasto nonstaso 4220 | nonetasro 35 o o 2
(s369) (676 (s883) | (183 (344 (41-2) | (20252085) (3160.5000) oty (2839 | 001 @2 (4601
s s | a0 35 a5 | 20802085 [90%) 5600 2100 a2 o o 4
(6981 (3o (82112) | (30-17) (65-29) (9236 | (20602095) wstozs0) 6750 | ©0 @0 @

v 98 globally comprehensive, v 3131 submitted scenarios (global, sectoral, national)

v' 71 national or multi-regional,

v" 20 sectoral models

1202 in final Ch 3 climate assessment

v
v' 1686 scenarios passed the baseline vetting
v

2266 with sufficient information for climate assessment




WGIII scenario collection, vetting and assessment:

Modelling
teams

Table SPM1

WGIII AR6 scenario
database Vetting criteria:

historic trends

WGI Climate emulators
Coherence with (harmonization & infilling)

Cumulatvo net-

Climate
categorizatig

Initial
vetting

2266 1686
scenarios scenarios

1202
scenarios

150 Ol an S A o omsions i et I et | g || bt
(5995 Tempersturechange " feton otco, ™ emisions provb temperdture sty
% plooy [
sy o s5P 5
egory we PesCO,80HO  netzroCO;  netasro GHas " )
o .
Cutogorydescrption | PSINPs | 2030 20 2080 | 2 240 260 |emissionshpesk  [hnetasro i netzero ”::;'l;: 2210 "g;:;:“ ape | asc are aoc
Mgw :qum:ﬂll" before 2100] pathvays] pathways]
- e ——
B . oz s eavas st 5054
s G SO |y i s e i ;
sarrs b s it 3 e e | < peatvamig | i s e o
inevaln et 52 andin 2400 o omedon | e S G5 e el
(igaion Pathaays s o ndested vy aeondireavedfortpoventie | pementie nenalinbravkets | esutsinmore |20 0SS0 SO “
s e |1t
Dok
5 v 9 | & 51| <200 [ooW 20502055 oo a0ss 2100554 | 5050 0 5 | ® % w
@30 (62 (115 | (460 (GBS0 (399 (2035.2070) @s0.) | (07100 (20570 | (500 | (1416 (1115 |59 (8697) (59100
2 s ou | o» s wssao0li00x] 20020567 | 0 20 17 1w | w om w
(155 (73 (521 | 048 (079 (291 | <arspoow  (20is2070) @0s5.) | (030 (s060) | (620-30 | (1518 (1215 (542 (793 (9:100)
w  om ow | om o e €200 200207589 e l30%] s a0 0 17 w6 | » m w
(25 (0% (320 | (a6 (5377) (2055.2085) @075..)  |(60100) (001140 | (2600 | We1H (1518 |(341 (685 (8100
w 0w w | w @ e | <osposs 200201 850 0 17 15 1w
(049 (36 (102) | @ies) (e (270 | (ca02s) (a055.2100) (601100 (1501150) | (2600) | (1618 (1518 |(1642) (691) (88:100)
s2 @ 20652070 [57%] s0 ao o 18 w6 | v B oW
(@750 (036 (1029 | 014 (863 (692 | <aspooy  (2060:2085) (01100 (s601050) | (3000) | (1618 (1517 |(1235) (687) (9859)
s o P €00 20752080 se%) wo e 0 19 1 | n s s
(4156 (34 (1835 | 027 (oSO (565 (2065 2100] (s601410) (001630) | (3%00) | (17200 (15200 | (22 (s077) (9559)
52 6 1. 29 | oshoom | 25020850tk w0 wm0 o 22 [ T At
oSy (7sH  (049) | (118 @) (e | () (2075 2100) si01010) (2502360 (1000) | 0925 (1525 | 0101 (591 (3se)
s osm om | o2 s s | 20302035 791 2750 w |0 s om
(06) a6y @SS | (011 (1) (218 | (085 (203520, remperste 2429 | 00 (@18 (s388)
@ o | a4 20| 20702075 5791 - nonetieo 4220 | nonetaero I
(5969 (557 (883) | (183) (310 (1) | (20252099) (1605000) oy 2839 | 00 (2 0
s s | a0 3 a5 | 208020 [30%) seo0 20 a2 | 0 o o4
(6981 (856 (82112) | (30-17) (65-29) (92-36) | (20602095) ws107650) 6750 | (00 (00 (o11)

Improved infilling and harmonization methodologies compared to SR15

Harmonized to historical emissions in 2015 (consistent with WG1) compared to 2010 for

SR15.

Two climate emulators: MAGICC7 and FAIR v1.6, calibrated to closely match the global
warming response to emissions as assessed in (WGI Cross-chapter box 7.1). (CICERO_ESM
used for additional sensitivity in the chapter 3)




po0 Global Mean Surface Air
{p5-pos) " Temperature change

Category * W e Definition of the categories follows (largely) SR1.5
;# Category description a|::::-::{5*
pathways] &)

N Categories of scenarios are distinct; they do not subsume
categories of scenarios consistent with lower levels of
warming, e.g., the category of scenarios likely to limit

warming to 2°C does not include scenarios limiting

warming to 1.5°C. Where relevant, scenarios belonging to

the group of categories C1-C3 are referred to in this SPM

as scenarios likely to limit warming to below 2°C or lower.
{Scenario Box}
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Table SPM 1

>4°C peak warming with >50% chance



Scenarios are used in WGII| together with bottom-up sectoral
information to...

v’ Describe the solution space and key characteristics of (alternative) pathways

v’ |llustrate the pace of change for limiting warming to specific levels
v Emissions reduction needs
v Overshoot

v’ Systems characteristics (upscaling of mitigation options, demand-side changes,
CDR needs)

v Sectoral contributions

v Net zero CO2 and net zero GHG systems (including timing and balance of sources and
sinks)

v Economics and costs of mitigation (and costs of inaction)
v’ Associated feasibility challenges and risks
v’ Policy gaps (investments, emissions)

DATE - 'Insert > Header and footer > Fixed'

66



Scenario

GHG

Emissions

Cumulative
emissions

Temperature
outcomes

C

ategories

emissio

§HG emissions reductions from

milestones

Cumulative net-

p50 Global Mean Surface Air GHG emissions o . 9 Cumulative CO; emissions | negative CO; Ternpera‘ture-c-ha?g]e 50% Likelihood °f peak
o 2018 Emissions milestones 7 i probability temperature staying below
(p5-p95) Temperature change Gt COz-eqfyr m GtCO; emissions o 114)
% C (%)
Gt CO;
Cat I’ WG | SSP &
egory we g (10, 1)
3 4 o Peak CO; & GHG net-zero CO; net-zero GHGs 2020 to net- year of net-zero at peak
# Category description 'P"'Mp‘{i 2030 2040 2050 2030 2040 2050 | emissions [% peak [% net-zero [% net-zero sroco, 20202100 | T 00 warming 2100 <1.5°C  <2.0°C  <3.0°C
alignment ™ before 2100] pathways] pathways]
pathways] 6
Median cumulative
Median 5-year nef—ne.galtrve 6?2 Temperature change of
interval at which COZ2 SMISSIONS o pathways in this category (50%
A categorisation of pathways according fo temperature . Median 5-year interval at which COZ2 & GHG Median cumulative net CO2 pathways that - R
. . o " - . & GHG emissions . s . probability across the range of Median likelihood that the
outcomes. All Categories are with =50% probability of . s . Median GHG emissions reductions of . emissions of pathways in this category reach emissions across the occur between the . L . o
] ] ; Median annual GHG emissions in the . pear, with the 5th- . i . R ) climate uncertainties), relative | pathways in this catgeory stay
staying below the stated temeprature, with exception of C2 i ) pathways in the year across the : net-zero, with the 5th-35th percentile inferval in | scenarios in this category until | year of net-zero . ] ;
. . - e . year across the scenarios, with the 5th- . . 95th percentile ; X to 1850-1900, at peak warming | below a given temperature, with
catgeories which are >=67% probability (likely). Alignment 95th percentile in brackets scenarios compared to 2018, with the interval in brackets brackets. All pathways reach net-zero, unless a reaching net-zero or untfl CO2 and 2100. and in 2100, for the median | the Sth-95th percentile interval in
ofthe WG | SSP pathways and the WG Ill lllustrative o 5th-95th percentile in brackets % is denoted in square bracketls. ... denofes net- 2100, with the 5th-95th More net-negative y . p
e . . All pathways peak, . S . . value across the scenarios and brackets
(Mitigation) Pathways is also indicated ; zero not reached for that percentile. percentile interval in brackets. |  results in more o
unless a % is denoted the 5th-95th percentile interval
. temperature ;
in square brackefs . in brackets.
reductions after
peak
c1[971 Below 1.5°C with no or 5D, LD, 31 17 9 43 69 84 « 2025 [100%] 2050-2055 [100%] 2095-2100 [53%] 510 320 -200 1.6 1.3 38 Q0 100
limited overshoot S5P1-19, Ren| (21-36) {6-23) (1-15) (34-60) {58-90) (73-98) (= 2025) (2035-2070) {2050-...) {330-710) (-210-570) {-560-0) {1.4-1.6) {1.1-1.5) (33-58) (86-97) (99-100)
42 25 14 23 55 75 2055-2060 [100%] 2070-2075 [87%] 720 400 -330 1.7 1.4 24 82 100
(31-55) (17-34) (5-21) (0-44) (40-71) (62-91) < 2025 [100%)] (2045-2070) (2055-...) (530-930)  (-90-620) (-620--30) (1.5-1.8) (1.2-1.5) | (15-42) (71-93) (99-100)
44 29 20 21 46 64 (= 2030) 2070-2075 [93%] wem e [30%] 880 800 -40 1.7 1.6 20 76 99
(32-55) (20-36) (13-26) (1-42) (34-63) (53-77) (2055-2095) (2075-...) (640-1130) (500-1140) (-280-0) (1.6-1.8) (1.5-1.8) | (13-41) (68-91) (98-100)
40 29 20 27 47 63 <2025 [100%)] 2070-2075 [91%] cemees [2436] 850 790 -10 1.7 1.6 21 78 100
(30-49) (21-36) (14-27) (13-45) (35-63) (52-76) (<2025) (2055-2100) (2080-...) (630-1140) (480-1150) (-280-0) (1.6-1.8) (1.5-1.8) | (14-42) (69-91) (98-100)
52 29 18 5 46 68 2065-2070 [97%] e [429%] 910 800 -70 1.8 1.6 17 73 99
(47-56) (20-36) (10-25) (0-14) (34-63) (56-82) < 2025 [100%] (2060-2085) (2075-...) (720-1100) (560-1050) (-300-0) (1.6-1.8) (1.5-1.7) | (12-35) (67-87) (98-99)
Pl I8 50 38 28 10 31 49 (< 2030) 2075-2080 [86%] remeee [3196] 1170 1160 -30 1.9 1.8 11 59 98
(41-56)  (28-44)  (19-35) (0-27) (20-50)  (35-65) (2065-2100) (2075-...) (960-1410) (700-1490) (-390-0) (1.7-2.0) (1.5-2.0) (7-22) (50-77} (95-99)
52 45 39 6 18 29 <2025 [100%)] 2090-2095 [41%] e [12%] 1610 1780 4] 2.2 2.1 4 37 91
(46-56)  (37-53)  (30-49) (-1-18) (4-33) (11-48) (<2035) (2075-2100) (2090-...) (1340-1910) (1260-2360) (-140-0) (1.9-2.5) {1.9-2.5) (0-10)  (18-59} (83-98)
TrllE I 54 53 52 2 3 5 2030-2035 [97%] 2790 2.7 o a8 71
(50-62)  (48-61)  (45-57) | (-10-11) (-14-14)  (-2-18) (<2085) (2440-3520) temperature (2:4-2:9) (0-0)  (2-18) (53-88)
62 67 70 -11 -19 -24 2070-2075 [57%] no net-zero no net-zero 4220 no net-zero does not 3.5 0 0 22
(53-69)  (56-76)  (58-83) (-18-3) (-31-1) (-41--2) (2025-2095) (3160-5000) peak by (2.8-3.9) (0-0) (0-2) (7-60)
71 80 88 -20 -35 -46 2080-2085 [90%] 5600 2100 4.2 o o 4
(69-81) (78-96)  (82-112) | (-34--17) (-65--29) (-92--36) (2060-2095) (4910-7450) {3.7-5.0) (0-0) (0-0) (0-11)

Table SPM 1




Some improvements since AR5

v' Complementary use of full database, IMPs and SSPs

v’ Extension to regional, national and sectoral scenarios

v Huge increase in participation from community — majority of teams 15t time
v National pathways informing NDC assessment (chapter 3&4 collaboration)

v’ Scenarios database used in more than half of the chapters (10 out of 17) and
half of the SPM figures use scenario data

v Improved comparison of IAM and sectoral models

v Improved consistency, transparency and reproducibility across the report (AR6
Scenario Explorer: https://data.ece.iiasa.ac.at/ar6/)
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Call for submission Submission Verification of completeness Repository Exploration Re-use of scenarios
of scenarios and compilation and validation and assessment by other disciplines

D. Huppmann et al. (2018).
. i: 10.1038/s41558-018-~
3131 scenarios 188 models from 50+ o1 38018

1799 variables model teams
220 million datapoints

An IPCC scenario database that integrates disciplines, scales and communities


https://doi.org/10.1038/s41558-018-0317-4
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v
v
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98 globally comprehensive,
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20 sectoral models

Input and output data
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Figure 3.8 | The energy system in each of the illustrative pathways (IPs).
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Mitigation Scenarios: What Do They Mean?

Reduced greenhouse gas Less pollution, healthier New economic opportunities
emissions environment

The transition to a low-carbon
All the scenarios aim at Mitigating climate change will economy will create new
preventing further damage lead to cleaner air and water, opportunities, such as renewable
caused by greenhouse gas reduced acid rain,and lower risks energy industries, electric
emissions by reducing their rate. of environmental disasters like vehicles, and sustainable

wildfires and floods. agriculture.

Equity and social justice

Mitigation scenarios can promote social and economic equity by creating green jobs, protecting vulnerable populations

and reducing poverty.



The Future of Climate Scenarios

Innovative Approaches

Developments in modeling techniques will allow for
more innovative and comprehensive approaches to

scenario development.

1 2 3
New Data Sources Interdisciplinary Collab oration
Advances in technology and new data sources will Interdisciplinary collaboration will lead to more
provide more accurate data for climate models, comprehensive and nuanced climate scenarios that

resulting in more accurate scenarios. take into account a wide range of factors.



Summary

The IPCC has been using IAMs
to assess the impact of human
activities on climate change since
its very beginning.

The 1990 SA90 scenarios
highlighted the urgent need for
mitigation strategies to limit
greenhouse gas emissions and
avoid the most severe impacts of

climate change.

IAMs simulate the interactions
between the economic, energy,
and land-use sectors, and their
impact on greenhouse gas
emissions and climate change.

IAMs have been used in all IPCC
reports since the Second
Assessment Report (SAR) in 1995
and have provided valuable
insights into the effectiveness of

various mitigation strategies.

IAMs face challenges such as
uncertainty, data limitations, and
simplification of real-world
complexities.

Despite these challenges, IAMs
remain an essential tool for
understanding the relationship
between human activities and
climate change and informing

climate policy decisions.



3. How |IAMs are being
used for policymaking

The use of IAMs in climate policy has become increasingly valuable in
countries' NDC preparation, LTS development, and target negotiation
during COPs. In this presentation, we explore the various ways IAMs are
shaping global climate policy.
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UsinglAMs for NDC Preparation

Cost-Benefit Analysis

IAMs may offer a way to assess the costs and benefits of

different mitigation options. This helps countries

identify the most cost-effective and impactful measures

within their socio-economic context.

Emissions Projections

IAMs provide projections of future greenhouse gas
emissions under different policy scenarios. This may
inform the development of ambitious yet realistic
NDCs.

Adaptation Planning

IAMs can also help countries identify the most
vulnerable sectors, ecosystems, and populations and

prioritize adaptation measures to reduce the associated
risks.



IAMs and Long-Term Strategies

Renewables Integration

IAMs can help countries assess the potential
of different renewable energy options and
the best way to integrate them into the
energy system while ensuring reliability,

affordability and reducing emissions.

{5

Urban Planning

IAMs can also inform urban planning
decisions by evaluating the costs and
benefits of different modes of
transportation, building designs, and land-

use policies.

—
.-.-—_—-—""

—

¥

- __=

-
-
-
-
-
.
-~
Vd

Rights -nmnl
nndradnudin-qu-lw l".

S3IALLOIMA0 NIVW

S3LINOIYd DID3LVALS

Nature-Based Solutions

IAMs can guide the development of policies
and incentives to preserve and restore
natural ecosystems, which are crucial for
carbon sequestration and biodiversity

conservation.
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Energy Efficiency

IAMs help countries evaluate the potential of
implementing energy efficiency measures in
various sectors and their associated costs

and benefits.



Using IAMs for Climate N egotiations during COPs

1 Equity Assessment

IAMs can help assess the equitable distribution of
Innovative Finance 2 efforts and benefits across different countries or

groups of countries.
IAMs can inform innovative financing

mechanisms such as carbon markets or green

bonds which can help mobilize private sector 3 Technology Transfer

investments in low-carbon sectors.
IAMs can help assess the cost and potential

benefits of technology transfer between
countries to support climate action and capacity

building.



Benefits and Limitations of IAMs

Benefits: Limitations:

e Basis for evidence-based climate policy decisions e Assumptions and uncertainty in data can lead to

e Allows for systematic comparison of different policy biases in results

options e Models can be complexand require expertise to interpret

e Provides anintegrated view of the climate challenge e May notadequately capture the multiple

dimensions of equity



Benefits of UsinglAM:s for Policymaking

-

e
Effective Mitigation Strateges

|IAMs can help policymakers identify
the most effective climate mitigation
strategies for different sectors of the
economy, providing a roadmap for
achieving sustainable development.

(5) holistic
perspective that
combines (1) convent |onal

integrational economists’
\ and inter- / / \ perspective;

N\ generational/

\\ perspectives

— f_/f Sustainability \\—

\\ perspectives , ———\

/ (@inter-\ / / (21non- \
generational \ / environmental
perspective; degradation

\\.\ and / (3)integrational PErIpecive; /

% perspective, i.e,
encompassing the

£conomic,
environmental,
and social

\ i
N\ aspects; 4

Sustainable Development

IAMs can also be used to explore the

interactions between climate policies

and other development objectives,
helping to maximize benefits and

minimize unintended consequences.

EFIT ANALYSIS: TRANSPORTATION PROJECT (RAIL

-$1,330.00 -$1,440.00 -$
r30
1efits $1,319.00 $2,057.00 $
$3,333.00 $4,720.00 $
1)
ofit $3,322.00 $5,337.00 $
Cost Benefit Analysis

IAMs can enable policymakers to carry
out detailed cost-benefit analyses of
different climate policies and targets,

providing critical information for
decision-making.



Real- World Applications of IAMs

Energy Planning

IAMs can be used by many countries to develop long-
term energy plans and assess the impact of different

policy scenarios on energy systems.

1 2 3
Paris Agreement Global economicimpacts
IAMs were used extensively in the negotiation of the IAMs can also provide insights into the potential
Paris Agreement, providing valuable information to economic impacts of climate change and climate

help countries agree on ambitious climate targets. policies.



UsinglAMs to InformPolicy Dedsions

Use in Deasion-Making

IAMs can provide policymakers
with reliable and detailed
assessments of the potential
impacts of different climate
policies and targets, offering
crucial information to support

policy decision-making.

Credibility

|IAMs are highly regarded by
experts in the field, providing
policymakers with a credible and
robust basis for making climate

policy decisions.

Public Engagement

IAMs can also help to engage with
the public, by enabling
policymakers to communicate the
costs and benefits of different
climate policies in tangible and

accessible ways.



Conclusion

Key Takeaways

IAMs can inform policy decisions at different levels,
from NDC preparation to climate negotiations. IAMs
are valuable tools for evaluating the costs, benefits, and

trade-offs of different climate policy options.

Some of the IAMC’ s Commitments

We are committed to advancing the use of IAMs in
climate policy by supporting research, capacity
building, and knowledge sharing among policymakers,

practitioners,and researchers.



Future Challenges for IAMs

Limitations in Scope

IAMs are limited in their ability to capture some of the
more complex aspects of the climate system, including

feedback loops and tipping points.

1 2 3
Data Availability Model Validation
IAMs rely on high-quality data from arange of sources, Ensuring that IAMs accurately reflect real-world
which can be challenging to obtain, particularly in conditions and outcomes is a key challenge, requiring

developing countries. continued development and refinement of the models.



In Summary

1

Powerful Tools 2 Challenges Remain
|IAMs are powerful tools for Despite their many
informing climate policy advantages, IAMs face
decisions and negotiations, certain challenges, such as
providing policymakers with data availability and
valuable insights into the limitations in scope, which
costs and benefits of require ongoing

different policies and development and

targets. refinement.
ARoadmapto a Sustainable Future

By continuing to improve and expand the use of IAMs, policymakers
will be better equipped to achieve the sustainable, low-carbon future

that the world urgently needs.



4. Final considerations and
open discussions: Now it Is up
to you, folks!
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Thank you very much

roberto@ppe.ufrj.br

https://www.cenergialab.coppe.ufrj.br/
@Cenergialab
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