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• David Huard (TG-Data), Adam Milward (MetadataWorks), Alaa Al Khourdajie (WGIII TSU)- Introduction to TG 
Data, FAIR Principles & general guidelines, DDC overview (pre-recorded)

• Edward Byers (IIASA)- Introduction to AR6 Scenario explorer (pre-recorded)

• Edward Byers (IIASA)- Hands-on demonstration to Scenario Explorer. 

• Q&A 

• Joyashree Roy (SMARTS Center, Asian Institute of Technology)- Closing remarks
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Date Region IPCC Authors Host Institutions

26.01 Europe Volker Krey, Franck Lecocq, Ed Byers IIASA & CIRED

13.02 New Zealand Andy Reisinger Ministry of Environment, New 
Zealand

15.02 Australia Malte Meinshausen University of Melbourne, Australia

TBC Africa Chukwumerije Okereke Alex Ekwueme Federal University, 
Nigeria

20.4 Asia Joyashree Roy Asian Institute of Technology

17.4. Latin America Roberto Schaeffer Fed. Univ. Rio de Janeiro, Brazil

TBC North America TBC TBC
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Use of  “Scenarios” 
is an integral part of 
IPCC assessment 
and reports

Adopted Longer Report IPCC AR6 SYR 

Subject to Copy Edit                                                                                                                                                                        p.31 
 

timing when that level is reached. This motivates the use of GWLs as a dimension of integration. {WGI Box 
SPM.1.4, WGI TS.1.3.2; WGII Box SPM.1} (Figure 3.1, Figure 3.2) 
 
Risks 
Dynamic interactions between climate-related hazards, exposure and vulnerability of the affected human 
society, species, or ecosystems result in risks arising from climate change. AR6 assesses key risks across 
sectors and regions as well as providing an updated assessment of the Reasons for Concern (RFCs) – five 
globally aggregated categories of risk that evaluate risk accrual with increasing global surface temperature. 
Risks can also arise from climate change mitigation or adaptation responses when the response does not 
achieve its intended objective, or when it results in adverse effects for other societal objectives. {WGII SPM 
A, WGII Figure SPM.3, WGII Box TS.1, WGII Figure TS.4; SR1.5 Figure SPM.2; SRCCL Figure SPM.2; 
SROCC Errata Figure SPM.3} (3.1.2, Cross-Section Box.2, Figure 1; Figure 3.3) 
 
[START CROSS-SECTION BOX.2, FIGURE 1 HERE] 
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Chapter 3 assesses the emissions pathways literature (both in 
commonalities and differences) and to understand how societal 
choices may steer the system into a particular direction.

More than 2000 quantitative emissions pathways were 
submitted to the IPCC’s Sixth Assessment Report AR6 scenarios 
database, out of which 1202 scenarios included sufficient 
information for assessing the associated warming consistent with 
WGI. 
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Chapter 3 
Two reference scenarios: Current policy and pledges (2020) pathways, 
moderate action (2020 NDCs) pathways 
Five Illustrative Mitigation Pathways (IMPs) were selected, each 
emphasising a different scenario element as its defining   feature: 
1. heavy reliance on renewables (IMP- Ren), 
2. strong emphasis on energy demand reductions (IMP-LD), 
3. extensive use of carbon dioxide removal (CDR) in the energy and the 

industry sectors to achieve net negative emissions (IMP-Neg), 
4. mitigation in the context of broader sustainable development (IMP- SP), 

and the 
5. implications of a less rapid and gradual strengthening of near-term 

mitigation actions (IMP-GS). 
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Figure 3.7 | The residual fossil fuel and industry emissions, carbon dioxide removal (CDR) {LUC, DACCS, BECCS}, and non-CO2 emissions (using AR6 
GWP-100) for each of the seven illustrative pathways (IPs). Fossil CCS is also shown, though this does not lead to emissions to the atmosphere (Section 3.2.5).
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a. IMP characteristics: primary energy
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(compared to modelled 2019 emissions)
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Figure 3.16 | Primary energy use and net emissions at net zero year for the different IMPS. Source: AR6 Scenarios Database.

This is explored further in Section 3.5. The different strategies are also 
clearly apparent in the way they scenarios reach net zero emissions. 
While IMP-GS and IMP-Neg rely significantly on BECCS and DACCS, 
their use is far more restricted in the other IMPs. Consistently, in these 
IMPs residual emissions are also significantly lower.

Mitigation pathways also have a regional dimension. In 2010, about 
40% of emissions originated from the Developed Countries and Eastern 
Europe and West Central Asia regions. According to the projections 
shown in Figure 3.17, the share of the latter regions will further increase 
to about 70% by 2050. In the scenarios in the literature, emissions are 
typically almost equally reduced across the regions.

IPCC AR6
WGIII
Chapter 3
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Figure 3.5 | (a) Process for creating the AR6 scenario database and selecting the illustrative (mitigation) pathways. The compiled scenarios in the AR6 
scenarios database were vetted for consistency with historical statistics and subsequently a temperature classification was added using climate model emulators. The illustrative 
(mitigation) pathways were selected from the full set of pathways based on storylines of critical mitigation strategies that emerged from the assessment. (b) An overview of 
the Illustrative Pathways selected for use in IPCC AR6 WGIII, consisting of pathways illustrative of higher emissions, Current Policies (CurPol) and Moderate Action (ModAct), 
and Illustrative Mitigation Pathways (IMPs): gradual strengthening of current policies (IMP-GS), extensive use of net negative emissions (IMP-Neg), renewables (IMP-Ren), 
low demand (IMP-LD), and shifting pathways (IMP-SP). The Ren2.0 and Neg2.0 scenarios are alternative scenarios to the IMPs. These pathways are based on renewables and 
extensive use of negative emissions, respectively, but leading to temperature levels comparable to the C3 category and have sometimes been used for comparison.
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3

3.3.3 Climate Impacts on Mitigation Potential

At the moment, climate change impact on mitigation potential is hardly 
considered in model-based scenarios. While a detailed overview of 
climate impacts is provided in IPCC AR6 WGII and Section 3.6 discusses 
the economic consequences, here we concentrate on the implications 
for mitigation potential. Climate change directly impacts the carbon 
budget via all kinds of feedbacks – which is included in the ranges 
provided for the carbon budget (e.g., 300–900 GtCO2 for 17th–83rd 
percentile for not exceeding 1.5°C; see AR6 WGI Chapter 5, 2021). 
Climate change, however, alters the production and consumption 
of energy (Section 6.5). An overview of the literature is provided by 
Yalew et al. (2020). In terms of supply, impacts could influence the 
cooling capacity of thermal plants, the potential and predictability of 
renewable energy, and energy infrastructure (van Vliet et al. 2016; 
Turner et al. 2017; Cronin et al. 2018a; Lucena et al. 2018; Yalew 
et al. 2020; Gernaat et al. 2021). Although the outcomes of these 
studies differ, they seem to suggest that although impacts might be 
relatively small at the global scale, they could be substantial at the 
regional scale (increasing or decreasing potential). Climate change 
can also impact energy demand, with rising temperatures resulting 
in decreases in heating demand and increases in cooling demand 
(Isaac and van Vuuren 2009; Zhou et al. 2014; Labriet et al. 2015; 
McFarland et al. 2015; Auffhammer et al. 2017; Clarke et al. 2018; 
van Ruijven et al. 2019; Yalew et al. 2020). As expected, the increase 
in cooling demand dominates the impact in warm regions and 
decreases in heating demand in cold regions (Isaac and van Vuuren 
2009; Zhou et al. 2014; Clarke et al. 2018). Globally, most studies 
show a net increase in energy demand at the end of the century due 
to climate impacts (Isaac and van Vuuren 2009; Clarke et al. 2018; 
van Ruijven et al. 2019); however, one study shows a net decrease 
(Labriet et al. 2015). Only a  few studies quantify the combined 
impacts of climate change on energy supply and energy demand 
(McFarland et al. 2015; Mima and Criqui 2015; Emodi et al. 2019; 

11 The countries and areas classification in this figure deviate from the standard classification scheme adopted by AR6 WGIII as set out in Annex II.I.1.

Steinberg et al. 2020). These  studies show increases in electricity 
generation in the USA (McFarland et al. 2015; Steinberg et al. 2020) 
and increases in CO2 emissions in Australia (Emodi et al. 2019) or the 
USA (McFarland et al. 2015).

Climate change can impact the potential for AFOLU mitigation 
action by altering terrestrial carbon uptake, crop yields and 
bioenergy potential (Chapter  7). Carbon sequestration in forests 
may be positively or adversely affected by climate change 
and CO2 fertilisation. On the one hand, elevated CO2 levels and 
higher temperatures could enhance tree growth rates, carbon 
sequestration, and timber and biomass production (Beach et al. 
2015; Kim et al. 2017; Anderegg et al. 2020). On the other hand, 
climate change could lead to greater frequency and intensity of 
disturbance events in forests, such as fires, prolonged droughts, 
storms, pests and diseases (Kim et al. 2017; Anderegg et al. 2020). 
The impact of climate change on crop yields could also indirectly 
impact the availability of land for mitigation and AFOLU emissions 
(Calvin et al. 2013; Bajželj and Richards 2014; Kyle et al. 2014; Beach 
et al. 2015; Meijl et al. 2018). The impact is, however, uncertain, as 
discussed in AR6 WGII Chapter 5. A few studies estimate the effect 
of climate impacts on AFOLU on mitigation, finding increases in 
carbon prices or mitigation costs by 1–6% in most scenarios (Calvin 
et al. 2013; Kyle et al. 2014).

In summary, a  limited number of studies quantify the impact of 
climate on emissions pathways. The most important impact in 
energy systems might be through the impact on demand, although 
climate change could also impact renewable mitigation potential – 
certainly at the local and regional scale. Climate change might be 
more important for land-use related mitigation measures, including 
afforestation, bioenergy and nature-based solutions. The net effect of 
changes in climate and CO2 fertilisation are uncertain but could be 
substantial (Chapter 7).
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TS

Technical Summary

gap which reflects a persistent misallocation of global capital 
(high confidence) {15.2, 15.3}. Persistently high levels of both 
public and private fossil fuel-related financing continue to be of 
major concern despite promising recent commitments. This reflects 
policy misalignment, the current perceived risk-return profile of 
fossil fuel-related investments, and political economy constraints 

32 Climate finance flows refers to local, national, or transnational financing from public, private, and alternative sources, to support mitigation and adaptation actions addressing climate change.

(high confidence). Estimates of climate finance flows32 exhibit highly 
divergent patterns across regions and sectors and a slowing growth 
{15.3}. When the perceived risks are too high, the misallocation of 
abundant savings persists and investors refrain from investing in 
infrastructure and industry in search of safer financial assets, even 
earning low or negative real returns (high confidence). {15.2, 15.3}
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Multiplication factors indicate the x-fold 
increase between yearly mitigation flows 
to average yearly mitigation investment needs. 
Globally, current mitigation financial flows 
are a factor of three to six below the average 
levels up to 2030.

2017
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Annual mitigation investment 
needs (averaged until 2030)

IEA data mean 
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investment flows 
(USD2015 yr –1) in:

*

Actual yearly flows compared to average annual needs (billion USD 2015 yr –1)

Figure TS.25 | Breakdown of recent average (downstream) mitigation investments and model-based investment requirements for 2020–2030 (USD billion) 
in scenarios that likely limit warming to 2°C or lower. Mitigation investment flows and model-based investment requirements by sector / segment (energy efficiency 
in buildings and industry, transport including efficiency, electricity generation, transmission and distribution including electrification, and agriculture, forestry and other land 
use), by type of economy, and by region (see Annex II Part I Section 1: By region is based on intermediate level (R10) classification scheme. By type of economy is based on 
intermediate level (R10) classification scheme, which considers ‘North America’, ‘Europe’, and ’Australia, Japan and New Zealand’ as developed countries, and the other seven 
regions as developing countries). Breakdown by sector / segment may differ slightly from sectoral analysis in other contexts due to the availability of investment needs data. 
The granularity of the models assessed in Chapter 3, and other studies, do not allow for a robust assessment of the specific investment needs of LDCs or SIDSs. Investment 
requirements in developing countries might be underestimated due to missing data points as well as underestimated technology costs. In modelled pathways, regional 
investments are projected to occur when and where they are cost cost-effective to limit global warming. The model quantifications help to identify high-priority areas for cost-
effective investments, but do not provide any indication on who would finance the regional investments. Investment requirements and flows covering downstream / mitigation 
technology deployment only. Data includes investments with a direct mitigation effect, and in the case of electricity, additional transmission and distribution investments. See 
section 15.4.2 Quantitative assessment of financing needs for detailed data on investment requirements. Data on mitigation investment flows are based on a single series of 
reports (Climate Policy Initiative, CPI) which assembles data from multiple sources. Investment flows for energy efficiency are adjusted based on data from the International 
Energy Agency (IEA). Data on mitigation investments do not include technical assistance (i.e., policy and national budget support or capacity building), other non-technology 
deployment financing. Adaptation only flows are also excluded. Data on mitigation investment requirements for electricity are based on emission pathways C1, C2 and C3 
(Table SPM.1). For electricity investment requirements, the upper end refers to the mean of C1 pathways and the lower end to the mean of C3 pathways. Data points for energy 
efficiency, transport and AFOLU cannot always be linked to C1–C3 scenarios. Data do not include needs for adaptation or general infrastructure investment or investment 
related to meeting the SDGs other than mitigation, which may be at least partially required to facilitate mitigation. The multiplication factors show the ratio of average annual 
model-based mitigation investment requirements (2020–2030) and most recent annual mitigation investments (averaged for 2017–2020). The lower and upper multiplication 
factors refer to the lower and upper ends of the range of investment needs.

Given the multiple sources and lack of harmonised methodologies, the data can only be indicative of the size and pattern of investment gaps. The gap between most recent 
flows and required investments is only a single indicator. A more comprehensive (and qualitative) assessment is required in order to understand the magnitude of the challenge 
of scaling up investment in sectors and regions. The analysis also does not consider the effects of misaligned flows. {15.3, 15.4, 15.5, Table 15.2, Table 15.3, Table 15.4}

IPCC AR6
WGIII
Chapter 15
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4

Table 4.1 | Assessment of projected 2030 emissions of current policies based on pre-COVID assumptions and original NDCs submitted in 2015/16 for 
28 individual countries/regions and the world. The table compares projected emissions from globally comprehensive studies, national studies and, when available, official 
communications to UNFCCC using different emission sources (fossil fuels, AFOLU sector) and different emission metrics (CO2, Kyoto GHGs). The comparison allows identifying 
potential biases across the ranges and median estimates projected by the different sets of studies.

Regiona
GHG 
share 
[%]b

Typec # 
estimatesd

Current Policies 2030 emissions NDC 2030 emissions (conditional/unconditional)

CO2 only  
[GtCO2] 
median  

(min–max)f

Kyoto GHGse  
[GtCO2-eq] 

median  
(min–max)f

CO2 only  
[GtCO2] 
median  

(min–max)f

Kyoto GHGse 

 [GtCO2-eq] 
median  

(min–max)f

incl. AFOLUg fossil fuels incl. AFOLUg incl. AFOLUg fossil fuels incl. AFOLUg

World 100 global 93 43 (38–51) 37 (33–45) 60 (54–68)
40 (35–45)/ 
37 (35–39)

32 (26–39)/ 
31 (27–37)

54 (50–60)/ 
57 (49–63)

CHN 27
global 76 12 (9.7–15) 11 (8.4–14) 15 (12–18) – /11 (9.8–13) – /8.8 (6.9–13) – /14 (13–16)

national 13 12 (12–12) 11 (9.2–13) 15 (13–15) – /12 (11–12) – /11 (10–11) – /15 (13–16)

USAh 12
global 71 4.9 (4.4–6.6) 4.6 (3.5–6.5) 5.9 (4.9–6.6) – /3.8 (3.3–4.1) – /3.9 (3.1–5.3) – /4.6 (4–5.1)

national 5 4.1 4.5 (4.1–4.9) 5.9 (5.2–6.7) – /3.4 – /3.5 – /4.3

EUi 8.1

global 24 2.7 (2.1–3.5) 2.6 (2.1–3.3) 3.4 (2.6–4.7) – /2.6 (2.1–2.8) – /2.4 (2.1–2.7) – /3.2 (2.6–3.7)

national 3 3.1 2.6 – /2.5

official 3 3.2 (2.8–3.7)

IND 7.1
global 79 3.7 (3–4.5) 3.2 (2.5–4.5) 4.7 (4.1–6.4) 3.3 (3.1–4.4)/4

3.3 (2.4–5.6)/3.8 
(2.9–5.6)

5 (4.2–6.4)/5.8 
(4.9–6.1)

national 9 3.4 (3.3–4) 3.4 (2.9–3.9) 5.5 (5–5.7) 3.4 (3.2–3.6)/3.2 3.4 (3.2–3.5)/2.9 5.1/4.9

RUS 4.5

global 66 1.7 (0.84–2) 1.6 (1.5–2) 2.3 (1.6–3.3) – /1.7 (0.85–1.9) – /1.6 (1.2–1.9) – /2.6 (1.9–3.1)

national 6 1.5 (1.5–1.5) 2.6 – /1.5 (1.5–1.5) – /2.5

official 2 2.1 – /2.7

BRA 2.5

global 69 1.1 (0.79–1.7) 0.5 (0.28–1.1) 1.8 (1.4–2.7) – /0.94 (0.52–1.5)
– /0.38 

(0.097–0.86)
– /1.3 (1.2–2.5)

national 4 0.59 0.47 1.8 – /0.51 – /0.47 – /1.2

official 1 – /1.2

JPN 2.4

global 66 1.2 (0.94–1.3) 1.1 (0.67–1.3) 1.2 (0.95–1.3) – /1 (0.9–1.2) – /0.83 (0.65–1.2) – /1 (0.95–1.2)

national 16 1.1 (1.1–1.6) 1.1 (1.1–1.5) 1.3 (1.2–1.7) – /0.93 (0.91–1.2) – /0.93 (0.87–1.1) – /1 (1–1.3)

official 1 – /1

IDN 2.2
global 25 1.1 (0.79–2) 0.62 (0.51–0.89) 1.7 (1.4–2.4)

0.93 (0.76–
1.4)/0.99

0.53 (0.45–
0.66)/0.68 
(0.6–0.77)

1.8 (1.3–2.1)/2.1 
(1.5–2.2)

official 2 1.9 (1.8–1.9)/2.2

CAN 1.5

global 67 0.58 (0.4–0.8) 0.43 (0.38–0.72) 0.68 (0.51–1)
– /0.43 

(0.34–0.67)
– /0.43 

(0.31–0.64)
– /0.53 

(0.49–0.82)

national 2 0.54 0.71 – /0.41 – /0.54

official 2 0.67

MEX 1.5
global 31 0.61 (0.54–1.3) 0.48 (0.3–0.56) 0.82 (0.72–1.7)

0.54 (0.48–
1)/0.46

0.43 (0.27–
0.54)/0.33 

(0.26–0.42)

0.65 (0.62–
1.4)/0.73 

(0.63–0.79)

official 2 0.62/0.76

SAU 1.5 global 6 0.7 (0.57–0.82) 0.61 (0.48–0.74) 1 (0.7–1.1) 0.7 (0.58–0.82)/ –
0.62 (0.49–0.74)/ 

–
0.83 (0.7–0.96)/ –

KOR 1.4

global 64 0.69 (0.55–0.76) 0.67 (0.42–0.91) 0.72 (0.68–0.81) – /0.57 (0.5–0.65) – /0.4 (0.26–0.61) – /0.57 (0.5–0.69)

national 4 0.78 (0.75–0.81) 0.73 (0.7–0.76) 0.86 (0.83–0.89)
– /0.62 

(0.51–0.72)
– /0.58 

(0.49–0.67)
– /0.68 (0.56–0.8)

official 1

AUS 1.1

global 16 0.42 (0.34–0.49) 0.34 (0.28–0.46) 0.54 (0.46–0.69)
– /0.36 

(0.28–0.43)
– /0.3 (0.24–0.41)

– /0.44 
(0.39–0.52)

national 3 0.55

official 2 0.52 (0.51–0.52)

TUR 1.1
global 18 0.44 (0.44–0.49) 0.4 (0.34–0.43) 0.6 (0.51–0.83)

– /0.44 
(0.44–0.49)

– /0.4 (0.27–0.43) – /0.94 (0.55–1)

official 1 – /0.93

IPCC AR6
WGIII
Chapter 4
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a. IMP characteristics: primary energy
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b. Sectoral GHG emissions at the time of net-zero CO2 emissions  
(compared to modelled 2019 emissions)
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Figure 3.16 | Primary energy use and net emissions at net zero year for the different IMPS. Source: AR6 Scenarios Database.

This is explored further in Section 3.5. The different strategies are also 
clearly apparent in the way they scenarios reach net zero emissions. 
While IMP-GS and IMP-Neg rely significantly on BECCS and DACCS, 
their use is far more restricted in the other IMPs. Consistently, in these 
IMPs residual emissions are also significantly lower.

Mitigation pathways also have a regional dimension. In 2010, about 
40% of emissions originated from the Developed Countries and Eastern 
Europe and West Central Asia regions. According to the projections 
shown in Figure 3.17, the share of the latter regions will further increase 
to about 70% by 2050. In the scenarios in the literature, emissions are 
typically almost equally reduced across the regions.

IPCC AR6
WGIII
Chapter 3
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Chapter 5 Demand-side
mitigation and new ways of
providing services can help every
sector to reduce greenhouse gas
(GHG) emissions and the The
indicative potential to reduce
emissions of direct and indirect
CO2 and non-CO2 GHG emissions
in three end-use sectors (buildings,
land transport, and food) is 40–
70% globally by 2050

estimates based on 
approximately 500 bottom-
up studies representing all 
global regions 
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Closing Remarks 
I thank all the speakers: Jim Skea, Shreya Some, David Huard (TG-Data), Adam Milward 
(MetadataWorks), Alaa Al Khourdajie, Edward  Byers from IIASA for joining us today in this 
webinar for the Asian region despite odd hours for some of you 

I thank all the  participants in this webinar and look forward to many scientific outputs from the 
science community from this region to generate scenarios appropriate for your country or the 
region /,sector and even for the global scale

I thank Asian Institute of Technology for hosting this event 

At SMARTS centre in AIT we are currently developing low demand scenarios and national scale 
sectoral models using open source modelling tools using national level detailed data sets: we are 
working with various institutions and researchers  in the region on India’s zero carbon pathways 
and developing various scenarios, similarly for Bangladesh, Thailand and Pakistan  and 
Mapping sector specific transition challenges

With sincere thanks we end today’s webinar. 
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