
WG III SOD 
CHAPTER OUTLINES





Second Order Draft Chapter 1 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute  1-2 Total pages: 99 

Table of Contents 1 

Chapter 1 Introduction and Framing .................................................................................................... 1-1 2 

Executive Summary ............................................................................................................................. 1-4 3 

1.1 Introduction .......................................................................................................................... 1-6 4 

1.2 Previous Assessments and UNFCCC Developments .......................................................... 1-8 5 

1.2.1 Key findings from previous Assessment Reports and Special Reports ....................... 1-8 6 

1.2.2 Recent developments in the multilateral context and the 2015 agreement ................ 1-10 7 

1.3 The evolving context and our approach to Assessment ..................................................... 1-12 8 

1.3.1 Climate science, impacts and risk .............................................................................. 1-12 9 

1.3.2 Global and regional emissions ................................................................................... 1-14 10 

1.3.3 Economy, finance and innovation .............................................................................. 1-16 11 

Cross-Chapter Box 1: The COVID-19 crisis: lessons, risks and opportunities for mitigation .. 1-16 12 

1.3.4 Other Social and Political Trends .............................................................................. 1-20 13 

1.3.5 Scenarios and Illustrative Pathways ........................................................................... 1-21 14 

1.3.6 Feasibility and related dimensions of assessment ...................................................... 1-23 15 

1.4 Sustainable Development and Climate Change Mitigation ............................................... 1-24 16 

1.4.1 Integrating Climate Mitigation and the Development Imperative: Relevant Concepts and 17 

their limitations .......................................................................................................................... 1-26 18 

1.4.2 Climate Mitigation, Equity and the Sustainable Development Goals (SDGs) ........... 1-28 19 

1.5 Drivers, and Constraints of Climate Mitigation and System Transitions/Transformation . 1-32 20 

1.5.1 Sectors and services ................................................................................................... 1-33 21 

1.5.2 Trade, consumption and leakage ................................................................................ 1-34 22 

1.5.3 Technology ................................................................................................................ 1-35 23 

1.5.4 Finance and investment .............................................................................................. 1-37 24 

1.5.5 Political economy ....................................................................................................... 1-39 25 

1.5.6 Equity and fairness ..................................................................................................... 1-40 26 

1.5.7 Social innovation and behaviour change .................................................................... 1-41 27 

1.5.8 Legal framework and institutions............................................................................... 1-42 28 

1.5.9 Policy drivers ............................................................................................................. 1-43 29 

1.5.10 International cooperation ........................................................................................... 1-44 30 

1.6 Four Analytical Frameworks ............................................................................................. 1-45 31 

1.6.1 Introduction ................................................................................................................ 1-45 32 

1.6.2 Aggregated approaches: cost-benefit, cost-effectiveness and dynamic efficiency .... 1-46 33 

1.6.3 Ethical approaches ..................................................................................................... 1-49 34 

1.6.4 Analytic frameworks of transition and transformation .............................................. 1-51 35 

1.6.5 Psychology and politics of changing course .............................................................. 1-54 36 

1.6.6 Integrating Frameworks, co-benefits and ‘Just Transitions’ ...................................... 1-56 37 



Second Order Draft Chapter 1 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute  1-3 Total pages: 99 

1.7 Multi-Level Governance .................................................................................................... 1-57 1 

1.7.1 Concept of multi-level governance ............................................................................ 1-57 2 

1.7.2 Key factors of Multi-level governance ...................................................................... 1-58 3 

1.7.3 Innovation in Multi-level governance ........................................................................ 1-59 4 

1.8 Conclusions ........................................................................................................................ 1-59 5 

1.9 Knowledge gaps ................................................................................................................. 1-60 6 

1.10 Roadmap to the Report ...................................................................................................... 1-61 7 

Frequently asked questions ............................................................................................................ 1-62 8 

References ...................................................................................................................................... 1-63 9 

10 

11 



Second Order Draft Chapter 2 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 2-2 Total pages: 158 

Table of Contents 1 

Chapter 2: Emissions Trends and Drivers ..................................................................................... 2-1 2 

Executive Summary ......................................................................................................................... 2-4 3 

2.1 Introduction ........................................................................................................................ 2-10 4 

2.2 Past and present trends of territorial GHG emissions ........................................................ 2-11 5 

2.2.1 Uncertainties in GHG emissions ................................................................................ 2-12 6 

Cross-Chapter Box 2: GHG emissions metrics .......................................................................... 2-22 7 

2.2.2 Trends in the global GHG emissions trajectories and short-lived climate forcers ..... 2-26 8 

2.2.3 Regional GHG emissions trends ................................................................................ 2-34 9 

2.2.4 Sectoral GHG emission trends ................................................................................... 2-39 10 

2.3 Past and present trends of consumption-based CO2 emissions (CBE) and emissions embodied 11 

in trade ........................................................................................................................................... 2-41 12 

2.3.1 Introduction ................................................................................................................ 2-41 13 

2.3.2 Regional trends .......................................................................................................... 2-44 14 

2.3.3 Decoupling of emissions from economic growth ...................................................... 2-46 15 

2.3.4 Emissions embodied in trade (EET) .......................................................................... 2-48 16 

2.3.5 Variability in consumption-based carbon dioxide emission accounts ....................... 2-50 17 

2.4 Economic drivers and their trends by regions and sectors ................................................. 2-53 18 

2.4.1 Economic drivers at global and regional levels ......................................................... 2-53 19 

2.4.2 Sectoral drivers .......................................................................................................... 2-55 20 

2.4.3 Poverty and inequality as drivers of GHG emissions ................................................ 2-66 21 

2.4.4 Rapid urbanisation as a driver of GHG emissions ..................................................... 2-67 22 

2.4.5 Trade as a driver of global GHG emissions ............................................................... 2-68 23 

2.5 Technological change is key to reducing emissions .......................................................... 2-70 24 

2.5.1 Technological Change has reduced emissions ........................................................... 2-70 25 

2.5.2 A low-carbon energy transition needs to occur faster than previous transitions........ 2-71 26 

2.5.3 Improvements in technologies enable faster adoption ............................................... 2-74 27 

2.5.4 Rapid adoption accelerates energy transitions ........................................................... 2-76 28 

2.6 Behavioural Choices and Lifestyles ................................................................................... 2-77 29 

2.6.1 Introduction ................................................................................................................ 2-77 30 

2.6.2 Factors affecting household consumption patterns and behavioural choices............. 2-79 31 

2.7 Emissions associated with existing and planned long-lived infrastructure ........................ 2-85 32 

2.7.1 Introduction: clarification of concepts ....................................................................... 2-85 33 

2.7.2 Estimates of committed emissions ............................................................................. 2-87 34 

2.7.3 Synthesis - Estimates of residual fossil fuel emissions .............................................. 2-93 35 

2.8 Climate and non-climate policies and measures and their impacts on emissions .............. 2-97 36 

2.8.1 Introduction ................................................................................................................ 2-97 37 



Second Order Draft Chapter 2 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 2-3 Total pages: 158 

2.8.2 Emissions impacts of climate policies ....................................................................... 2-98 1 

2.8.3 Emission impacts of non-climate policies................................................................ 2-101 2 

2.8.4 Main Conclusions .................................................................................................... 2-105 3 

2.9 Gaps in Knowledge and Data ........................................................................................... 2-105 4 

Frequently Asked Questions ........................................................................................................ 2-107 5 

References .................................................................................................................................... 2-108 6 

7 

8 



Second Order Draft  Chapter 3 IPCC AR6 WGIII 

 

 

Do Not Cite, Quote or Distribute 3-2  Total pages: 168 

 

 1 

Table of Contents 2 

Chapter 3: Mitigation Pathways Compatible with Long-Term Goals ........................................... 3-1 3 

Executive summary .......................................................................................................................... 3-4 4 

3.1 Introduction ........................................................................................................................ 3-11 5 

3.1.1 Assessment of mitigation pathways and their compatibility with long-term goals ... 3-11 6 

3.1.2 Linkages to other Chapters in the Report ................................................................... 3-11 7 

3.1.3 Complementary use of large scenario ensembles and a limited set of Illustrative 8 

Pathways (IPs) ........................................................................................................................... 3-12 9 

3.2 What are mitigation pathways compatible with long-term goals? ..................................... 3-13 10 

3.2.1. Scenarios and emission pathways .............................................................................. 3-13 11 

3.2.2. The need for Integrated Assessment Models ............................................................. 3-15 12 

3.2.3. Scenario literature and databases ............................................................................... 3-17 13 

3.2.4. Scenario ensembles and different ways of categorising scenarios ............................. 3-19 14 

3.2.5. Illustrative Pathways .................................................................................................. 3-22 15 

3.3 Emission pathways, including socio-economic, carbon budget and climate responses 16 

uncertainties ................................................................................................................................... 3-24 17 

3.3.1 Socio-economic drivers of emissions scenarios ......................................................... 3-24 18 

3.3.2 Emission pathways and temperature outcomes .......................................................... 3-27 19 

3.3.3 Climate impacts on mitigation potential .................................................................... 3-38 20 

3.4 Integrating sectoral analysis into systems transformations ................................................ 3-40 21 

3.4.1 Energy supply ............................................................................................................ 3-40 22 

3.4.2 Buildings .................................................................................................................... 3-43 23 

3.4.3 Transport .................................................................................................................... 3-46 24 

3.4.4 Industry ...................................................................................................................... 3-48 25 

3.4.5 Agriculture, Forestry and Other Land Use (AFOLU) ................................................ 3-49 26 

3.4.6 Other Carbon Dioxide Removal Options ................................................................... 3-53 27 

3.4.7 Cross-sector linkages ................................................................................................. 3-54 28 

3.5 Interaction between near-, medium- and long-term action in mitigation pathways ........... 3-61 29 

3.5.1 Relationship between long-term climate targets and near- to medium-term emissions 30 

reductions ................................................................................................................................... 3-63 31 

3.5.2 Implications of near-term emission levels for keeping long-term climate targets within 32 

reach 3-65 33 

3.5.3 Global accelerated action towards long term climate goals ....................................... 3-71 34 

3.6 Economics of long-term mitigation and development pathways, including mitigation costs 35 

and benefits .................................................................................................................................... 3-74 36 

3.6.1. Economy-wide implications of mitigation ................................................................. 3-75 37 



Second Order Draft  Chapter 3 IPCC AR6 WGIII 

 

 

Do Not Cite, Quote or Distribute 3-3  Total pages: 168 

 

3.6.2. Economic benefits of avoiding climate change impacts ............................................ 3-83 1 

3.6.3. Aggregate economic implication of mitigation co-benefits and trade-offs. ............... 3-87 2 

3.6.4. Structural change, employment and distributional issues along mitigation pathways ... 3-3 

87 4 

3.7 Sustainable development, mitigation and avoided impacts ............................................... 3-91 5 

3.7.1 Food ........................................................................................................................... 3-92 6 

3.7.2 Water .......................................................................................................................... 3-95 7 

3.7.3 Energy ........................................................................................................................ 3-97 8 

3.7.4 Health ......................................................................................................................... 3-99 9 

3.7.5 Biodiversity (land and water) ................................................................................... 3-102 10 

3.7.6 Cities, infrastructure, industry, production & consumption ..................................... 3-104 11 

3.7.7 Sustainable development and mitigation: a synthesis .............................................. 3-106 12 

3.8 Feasibility of socio/techno/economic transitions ............................................................. 3-108 13 

3.8.1 Feasibility frameworks for the low carbon transition and scenarios ........................ 3-109 14 

3.8.2 Feasibility of low carbon scenarios .......................................................................... 3-110 15 

3.8.3 Feasibility in the light of socio-technical transitions ............................................... 3-113 16 

3.8.4 Enabling factors ....................................................................................................... 3-114 17 

3.9 Methods of assessment and gaps in knowledge and data ................................................ 3-115 18 

3.9.1 AR6 mitigation pathways ......................................................................................... 3-115 19 

3.9.2 AR6 models ............................................................................................................. 3-116 20 

3.10 Frequently Asked Questions ............................................................................................ 3-116 21 

 22 

  23 



Second Order Draft  Chapter  IPCC WGIII AR6 

Do Not Cite, Quote or Distribute 4-2  Total pages: 162 

Table of Contents 1 

Chapter 4: Mitigation and development pathways in the near- to mid-term ................................. 4-1 2 

Executive summary .......................................................................................................................... 4-3 3 

4.1 Introduction ............................................................................................................................... 4-6 4 

4.2 Mitigation actions across scales ................................................................................................. 4-8 5 

4.2.1 Mitigation targets and measures in nationally determined contributions..................... 4-8 6 

4.2.2 Aggregate effects of NDCs and other mitigation efforts relative to long-term mitigation 7 

pathways 4-9 8 

Cross-Chapter Box 3 Comparison of NDCs and current policies with the 2030 GHG emissions from 9 

long-term temperature pathways .................................................................................................... 4-20 10 

4.2.3 Mitigation efforts in subnational and non-state action plans and policies ................. 4-22 11 

4.2.4 Mid-century low-emission strategies at the national level ......................................... 4-28 12 

4.2.5 What is to be done to accelerate mitigation? ............................................................. 4-36 13 

4.3 Development pathways and mitigation options ....................................................................... 4-48 14 

4.3.1 Framing of development pathways ............................................................................ 4-48 15 

4.3.2 Implications of development pathways for mitigation and adaptation ...................... 4-51 16 

4.3.3 Implications of mitigation for national development objectives ................................ 4-57 17 

4.3.4 Articulation between accelerating mitigation and shifting development pathways ... 4-62 18 

Cross-Chapter Box 4 Shifting development paths to increase sustainability and broaden mitigation 19 

options ............................................................................................................................................ 4-64 20 

4.4 How to shift development pathways and accelerate the pace and scale of mitigation ............ 4-71 21 

4.4.1 Approaches, enabling conditions and examples ........................................................ 4-71 22 

4.4.2 Links to adaptation ..................................................................................................... 4-84 23 

4.4.3 Risks and uncertainties ............................................................................................... 4-88 24 

4.5 Equity, including just transition ............................................................................................... 4-91 25 

4.6 Research gaps .......................................................................................................................... 4-95 26 

Frequently asked questions ............................................................................................................ 4-96 27 

References ...................................................................................................................................... 4-97 28 

Supplementary Material ............................................................................................................... 4-149 29 

Supplementary Material References ............................................................................................ 4-160 30 

 31 

  32 





Second Order Draft  Chapter 5 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 5-2  Total pages: 250 

Table of Contents 1 

Chapter 5: Demand, services and social aspects of mitigation .......................................... 5-1 2 

Executive summary ............................................................................................................ 5-4 3 

5.1 Introduction ........................................................................................................... 5-10 4 

5.1.1 Demand-side solutions and planetary health ................................................. 5-11 5 

5.1.2 Bibliometric foundation of demand-side climate change mitigation ............. 5-12 6 

5.2 Services, wellbeing and equity in demand-side mitigation ................................... 5-15 7 

5.2.1 Metrics of wellbeing and their relationship to GHG emissions ..................... 5-15 8 

5.2.2 Inequity in access to basic energy use and services ....................................... 5-20 9 

5.2.3 Equity, trust, and participation in demand-side mitigation ............................ 5-25 10 

5.3 Mapping the opportunity space ............................................................................. 5-33 11 

5.3.1 Efficient service provision ............................................................................. 5-33 12 

5.3.2 Technical tools to identify Avoid-Shift-Improve options .............................. 5-39 13 

5.3.3 Low demand scenarios ................................................................................... 5-42 14 

5.3.4 Transformative megatrends ........................................................................... 5-48 15 

5.4 Transition toward high wellbeing and low-carbon demand societies ................... 5-58 16 

5.4.1 Behavioural Drivers ....................................................................................... 5-59 17 

5.4.2 Socio-cultural drivers of climate mitigation .................................................. 5-67 18 

5.4.3 Business and Corporate Drivers..................................................................... 5-70 19 

5.4.4 Institutional Drivers ....................................................................................... 5-71 20 

5.4.5 Technological/Infrastructural Drivers ............................................................ 5-72 21 

5.5 An integrative view on transitioning ..................................................................... 5-75 22 

5.5.1 Demand-side transitions as multi-dimensional processes.............................. 5-75 23 

5.5.2 Phases in transitions ....................................................................................... 5-76 24 

5.5.3 Feasible rate of change................................................................................... 5-77 25 

5.6 Governance and policy .......................................................................................... 5-80 26 

5.6.1 Governing mitigation: participation and social trust ..................................... 5-80 27 

5.6.2 Policies to strengthen Avoid-Shift-Improve .................................................. 5-81 28 

5.6.3 Policies in transition phases ........................................................................... 5-86 29 

5.6.4 Policy sequencing and packaging to strengthen enabling conditions ............ 5-87 30 

5.7 Knowledge gaps .................................................................................................... 5-89 31 

Frequently Asked Questions (FAQs) ............................................................................... 5-90 32 

References ........................................................................................................................ 5-92 33 

Supplementary Material Chapter 5: Social Science Primer ............................................... 5-172 34 



Second Order Draft  Chapter 5 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 5-3  Total pages: 250 

SM 5.1 Wellbeing, equity, decent living standards........................................................ 5-178 1 

SM 5.2 Individual perspectives ...................................................................................... 5-179 2 

SM 5.3 Social perspectives ............................................................................................ 5-182 3 

SM 5.4 Structural perspectives....................................................................................... 5-190 4 

SM 5.5 Transition ........................................................................................................... 5-192 5 

SM 5.6 Case studies ....................................................................................................... 5-197 6 

References ...................................................................................................................... 5-206 7 

Supplementary Material II Chapter 5 ................................................................................ 5-245 8 

References ...................................................................................................................... 5-247 9 

 10 

  11 



Second Order Draft Chapter 6 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 6-2  Total pages: 203 

 

Table of Contents 1 

Chapter 6: Energy Systems .......................................................................................................... 6-1 2 

Executive Summary ......................................................................................................................... 6-4 3 

6.1 Introduction .......................................................................................................................... 6-7 4 

6.2 The Scope of the Energy System and its Possible Evolution ............................................... 6-8 5 

6.3 Recent Energy System Trends and Developments ............................................................... 6-9 6 

6.3.1 Energy sector emissions continue to grow, although the rate of increase continues to 7 

decline 6-9 8 

6.3.2 Global energy production and demand continue to grow, although the rate of increase 9 

continues to decline .................................................................................................................... 6-13 10 

6.3.3 Non-climate factors continue to drive energy systems changes ....................................... 6-14 11 

6.3.4 Initial efforts to phase out coal but only modest declines in use ................................... 6-16 12 

6.3.5 Solar PV and wind deployment has grown substantially but shares in global electricity 13 

generation remains low .............................................................................................................. 6-19 14 

6.3.6 Limited deployment of low- to negative-carbon energy resources beyond solar PV and 15 

wind 6-20 16 

6.3.7 Battery electricity storage has advanced rapidly ........................................................... 6-20 17 

6.3.8 The energy policy landscape continues to evolve ......................................................... 6-21 18 

6.4 Mitigation Options .............................................................................................................. 6-23 19 

6.4.1 Elements of Characterisation ......................................................................................... 6-23 20 

6.4.2 Energy Sources and Energy Conversion ....................................................................... 6-24 21 

6.4.3 Systems and System Integration .................................................................................... 6-49 22 

6.4.4 Energy Storage for Low-Carbon Grids ......................................................................... 6-53 23 

6.4.5 Energy Transport and Transmission .............................................................................. 6-58 24 

6.4.6 Demand Side Mitigation Options from an Energy Systems Perspective ...................... 6-65 25 

6.4.7 Summary of Mitigation Options .................................................................................... 6-67 26 

6.5 Climate Change Impacts on the Energy System ................................................................. 6-70 27 

6.5.1 Impacts on Energy Supply............................................................................................. 6-70 28 

6.5.2 Impacts on Energy Consumption .................................................................................. 6-75 29 

6.5.3 Impacts on Power System Vulnerability ....................................................................... 6-76 30 

6.6 Key Characteristics of Net-Zero CO2 Energy Systems...................................................... 6-79 31 

6.6.1 What is a Net-Zero Energy System? ............................................................................. 6-79 32 

6.6.2 Configurations of Net-zero Energy Systems ................................................................. 6-80 33 

6.6.3 The Institutional and Societal Characteristics of Net-zero Energy Systems ................. 6-94 34 

6.6.4 Regional Circumstances and Net-zero Energy Systems ................................................ 6-95 35 

6.7 Energy System Transitions in the Near- and Medium-Term .............................................. 6-98 36 

6.7.1 Transition Pathways to low carbon energy systems ...................................................... 6-98 37 



Second Order Draft Chapter 6 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 6-3  Total pages: 203 

 

6.7.2 Investments in Technology and Infrastructure ............................................................ 6-108 1 

6.7.3 Energy System Lock-In and Path Dependence ........................................................... 6-111 2 

6.7.4 Fossil fuels in transition .............................................................................................. 6-116 3 

6.7.5 Policy and Governance ................................................................................................ 6-117 4 

6.7.6 Behaviour and Societal Integration ............................................................................. 6-119 5 

6.7.7 The Costs and Benefits of Energy System Transitions in the Context of Sustainable 6 

Development ............................................................................................................................ 6-122 7 

Frequently Asked Questions ........................................................................................................ 6-126 8 

References .................................................................................................................................... 6-128 9 

 10 

11 



Second Order Draft  Chapter 7   IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 7-2  Total pages: 201 

Table of Contents 1 

Chapter 7: Agriculture, Forestry, and Other Land Uses (AFOLU) ............................................... 7-1 2 

Executive summary .......................................................................................................................... 7-4 3 

7.1 Introduction .............................................................................................................................. 7-8 4 

7.1.1 Key findings from previous reports ............................................................................. 7-8 5 

7.1.2 Boundaries, scope and changing context of the current report .................................... 7-9 6 

7.2 Historical and current trends in GHG emission and removals; their uncertainties and 7 

implications for assessing collective climate progress................................................................... 7-11 8 

7.2.1 Total net GHG flux from AFOLU ............................................................................. 7-12 9 

7.2.2 Flux of CO2 from AFOLU, and the non-anthropogenic land sink ............................. 7-14 10 

Cross-Chapter Box 5 .................................................................................................................. 7-23 11 

7.2.3 CH4 and N2O flux from agriculture, forestry and other land use ............................... 7-25 12 

7.2.4 Biophysical effects and short-lived climate forcers ................................................... 7-29 13 

7.3 Drivers.................................................................................................................................... 7-30 14 

7.3.1 Anthropogenic direct drivers – Deforestation, conversion of other ecosystems, and land 15 

degradation ................................................................................................................................. 7-31 16 

7.3.2 Anthropogenic direct drivers – Agriculture ............................................................... 7-35 17 

7.3.3 Indirect drivers ........................................................................................................... 7-38 18 

7.4 Assessment of AFOLU mitigation measures including trade-offs and synergies ................. 7-41 19 

7.4.1 Introduction and overview of mitigation potential ..................................................... 7-41 20 

7.4.2 Forests and other ecosystems ..................................................................................... 7-62 21 

7.4.3 Agriculture ................................................................................................................. 7-78 22 

7.4.4 Bioenergy and BECCS ............................................................................................... 7-95 23 

7.4.5 Demand-side measures ............................................................................................ 7-100 24 

7.5 AFOLU Integrated Models and Scenarios ........................................................................... 7-106 25 

7.5.1 Regional GHG emissions and land dynamics .......................................................... 7-107 26 

7.5.2 Marginal abatement costs according to integrated assessments............................... 7-109 27 

7.5.3 Impacts of SDGs on integrated assessment economic AFOLU mitigation potentials ... 7-28 

112 29 

7.5.4 Regional marginal abatement costs .......................................................................... 7-113 30 

7.5.5 Illustrative pathways ................................................................................................ 7-114 31 

7.6 Assessment of economic, social and policy responses ........................................................ 7-116 32 

7.6.1 Historical Trends in policy efforts to stimulate AFOLU Mitigation Efforts ........... 7-116 33 

7.6.2 Review of policy instruments .................................................................................. 7-120 34 

7.6.3 General Assessment of Current Policies and Potential Future Approaches ............. 7-129 35 

7.6.4 Barriers and opportunities for AFOLU mitigation ................................................... 7-131 36 

7.6.5 Linkages to ecosystem services, human well-being and adaptation (incl. SDGs) ... 7-135 37 



Second Order Draft  Chapter 7   IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 7-3  Total pages: 201 

7.6.6 The feasibility of mitigation within AFOLU ........................................................... 7-144 1 

7.7 Knowledge gaps ................................................................................................................... 7-149 2 

7.8 Frequently asked questions .................................................................................................. 7-151 3 

References .................................................................................................................................... 7-153 4 

 5 

  6 



Second Order Draft  Chapter 8: IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 8-2  Total pages: 191 

Table of Contents 1 

Chapter 8: Urban Systems and Other Settlements ......................................................................... 8-1 2 

Executive summary .......................................................................................................................... 8-4 3 

8.1 Introduction .......................................................................................................................... 8-6 4 

8.1.1 What is new since AR5 ................................................................................................ 8-6 5 

8.1.2 Preparing for the Special Report on Cities and Climate Change in AR7..................... 8-7 6 

8.1.3 Why focus on urban systems? ...................................................................................... 8-8 7 

8.1.4 The urban century ........................................................................................................ 8-9 8 

8.1.5 Urbanisation in developing countries......................................................................... 8-13 9 

8.1.6 Urban carbon footprint ............................................................................................... 8-13 10 

Cross Working Group Box: Climate Change and Urban Areas................................................. 8-20 11 

8.2 Co-benefits of urban mitigation ......................................................................................... 8-24 12 

8.2.1 Sustainable Development ........................................................................................... 8-25 13 

8.2.2 Economic development, competitiveness, and equity ............................................... 8-27 14 

8.2.3 Coupling mitigation and adaptation ........................................................................... 8-28 15 

8.3 Urban systems and GHG emissions ................................................................................... 8-29 16 

8.3.1 Trends in urban land use and the built environment .................................................. 8-30 17 

8.3.2 Trends in urban emissions and drivers ....................................................................... 8-34 18 

8.3.3 Behavioural aspects.................................................................................................... 8-37 19 

8.3.4 Scenarios of future urbanisation and urban emissions ............................................... 8-38 20 

8.4 Urban mitigation options ................................................................................................... 8-45 21 

8.4.1 Mitigation potential of urban subnational actors ....................................................... 8-48 22 

8.4.2 Integration, innovation, and urban carbon lock-in ..................................................... 8-50 23 

8.4.3 Reducing urban energy use ........................................................................................ 8-58 24 

8.4.4 Urban nature-based solutions for climate change mitigation ..................................... 8-65 25 

8.4.5 Urban-rural linkages .................................................................................................. 8-73 26 

8.5 Governance, institution, and finance .................................................................................. 8-75 27 

8.5.1 Multi-level governance .............................................................................................. 8-76 28 

8.5.2 Urban climate networks ............................................................................................. 8-77 29 

8.5.3 Financing urban mitigation ........................................................................................ 8-78 30 

8.5.4 Barriers and opportunities .......................................................................................... 8-80 31 

8.6 Integrating sectors, strategies, and innovations .................................................................. 8-80 32 

8.6.1 Mitigation opportunities for established urban settlements ....................................... 8-82 33 

8.6.2 Mitigation opportunities for emerging urban settlements .......................................... 8-82 34 

8.6.3 Mitigation opportunities for future urban settlements................................................ 8-83 35 

8.7 Gaps in knowledge ............................................................................................................. 8-87 36 

8.7.1 COVID-19 and cities ................................................................................................. 8-87 37 



Second Order Draft  Chapter 8: IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 8-3  Total pages: 191 

8.7.2 Future urbanisation scenarios ..................................................................................... 8-89 1 

8.7.3 Urban emissions data ................................................................................................. 8-89 2 

Frequently Asked Questions .......................................................................................................... 8-89 3 

References ...................................................................................................................................... 8-92 4 

Supplementary Material ............................................................................................................... 8-145 5 

 6 

  7 



Second Order Draft  Chapter 9 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 9-2  Total pages: 211 

 1 

Table of Contents 2 

Chapter 9: Buildings ...................................................................................................................... 9-1 3 

Executive summary .......................................................................................................................... 9-4 4 

9.1 Introduction .......................................................................................................................... 9-7 5 

9.2 Services and components ..................................................................................................... 9-9 6 

9.2.1 Building types .............................................................................................................. 9-9 7 

9.2.2 Building components and construction methods ......................................................... 9-9 8 

9.2.3 Building services ........................................................................................................ 9-12 9 

9.3 New developments in emission trends and drivers ............................................................ 9-15 10 

9.3.1 Past trends and future ones in illustrative pathways .................................................. 9-15 11 

9.3.2 Drivers of GHG emissions ......................................................................................... 9-18 12 

9.3.3 Energy demand trends ................................................................................................ 9-21 13 

9.4 Mitigation technological options and strategies towards zero carbon buildings................ 9-25 14 

9.4.1 Key points from AR5 and special reports .................................................................. 9-25 15 

9.4.2 Embodied energy and embodied carbon in building materials .................................. 9-26 16 

9.4.3 Technological developments since AR5 .................................................................... 9-29 17 

9.4.4 Case studies ................................................................................................................ 9-31 18 

9.4.5 Low- and net-zero energy buildings – exemplary buildings ...................................... 9-32 19 

9.4.6 Buildings emerging issues ......................................................................................... 9-34 20 

9.5 Non-technological and behavioural mitigation options and strategies .............................. 9-37 21 

9.5.1 Non-technological determinants of energy demand and carbon emissions ............... 9-40 22 

9.5.2 Insights from non-technological and behavioural interventions ................................ 9-40 23 

9.5.3 Adoption of climate mitigation solutions for existing and new buildings – reasons and 24 

willingness ................................................................................................................................. 9-43 25 

9.6 Global and regional costs and potentials drivers................................................................ 9-47 26 

9.6.1 Review of literature calculating potentials of different world countries .................... 9-48 27 

9.6.2 Assessment of the potentials and costs at global level ............................................... 9-49 28 

9.6.3 Determinants of the potentials ................................................................................... 9-52 29 

9.6.4 Determinants of costs ................................................................................................. 9-53 30 

9.7 Links to adaptation ............................................................................................................. 9-54 31 

9.7.1 Climate change impacts and adaptation in buildings ................................................. 9-54 32 

9.7.2 Links between mitigation and adaptation in buildings .............................................. 9-56 33 

9.8 Links to sustainable development ...................................................................................... 9-58 34 

9.8.1 Overview of contribution of mitigation options to sustainable development ............ 9-58 35 

9.8.2 Climate mitigation actions in buildings and health impacts ...................................... 9-61 36 



Second Order Draft  Chapter 9 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 9-3  Total pages: 211 

9.8.3 Other environmental benefits of mitigation actions ................................................... 9-65 1 

9.8.4 Social well-being........................................................................................................ 9-66 2 

9.8.5 Economic implications of mitigation actions ............................................................. 9-67 3 

9.9 Sectoral barriers and policies ............................................................................................. 9-70 4 

9.9.1 Barriers, feasibility and acceptance............................................................................ 9-70 5 

9.9.2 Rebound effects.......................................................................................................... 9-71 6 

9.9.3 Policy packages for the decarbonisation of buildings ................................................ 9-71 7 

9.9.4 Financing mechanisms and new business models for reducing energy demand ....... 9-78 8 

9.9.5 Policies and financing for on-site renewable energy generation ................................ 9-80 9 

9.9.6 Investment in building decarbonisation ..................................................................... 9-83 10 

9.9.7 Governance and Institutional Capacity ...................................................................... 9-84 11 

9.10 Conclusions and research gaps .......................................................................................... 9-86 12 

9.10.1 Conclusions ................................................................................................................ 9-86 13 

9.10.2 Research Gaps ............................................................................................................ 9-88 14 

Frequently Asked Questions .......................................................................................................... 9-91 15 

References ...................................................................................................................................... 9-93 16 

Chapter 9: Buildings – Supplementary material .............................................................................. 9-154 17 

 18 

  19 



Second Order Draft Chapter 10 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 10-2  Total pages: 165 

Table of Contents 1 

Chapter 10: Transport .................................................................................................................... 10-1 2 

Executive summary ........................................................................................................................ 10-4 3 

10.1 Introduction and overview ................................................................................................. 10-8 4 

10.1.1 Transport and the sustainable development goals ...................................................... 10-8 5 

10.1.2 Trends, drivers and the critical role of transport in GHG growth .............................. 10-9 6 

10.1.3 Climate impacts on the transport sector ................................................................... 10-11 7 

10.1.4 Transport disruption ................................................................................................. 10-12 8 

10.2 Systemic changes in the transport sector ......................................................................... 10-13 9 

10.2.1 Physical geography and urban form ......................................................................... 10-13 10 

Cross-Chapter Box 6 Reducing urban transport emissions: Avoiding infrastructure lock-in and 11 

providing accessible services ................................................................................................... 10-15 12 

10.2.2 Behaviour and new demand factors ......................................................................... 10-16 13 

10.2.3 Smart city technology and autonomous transport .................................................... 10-20 14 

10.2.4 The transport-energy nexus: understanding cross-sectoral implications and opportunities15 

 10-22 16 

10.3 Transport technology innovations for decarbonisation .................................................... 10-23 17 

10.3.1 Battery-electric technologies .................................................................................... 10-23 18 

10.3.2 Hydrogen fuel cells .................................................................................................. 10-32 19 

10.3.3 Biofuels .................................................................................................................... 10-40 20 

10.3.4 Alternative fuel and vehicle technologies for internal combustion engines ............ 10-43 21 

10.4 Decarbonisation of Motorised Land-Based Transportation: A Review of the Life Cycle 22 

Assessment Literature .................................................................................................................. 10-45 23 

10.4.1 Light-duty vehicles for passenger transport ............................................................. 10-45 24 

10.4.2 Transit technologies for passenger transport ............................................................ 10-51 25 

10.4.3 Land-based freight transport .................................................................................... 10-54 26 

10.4.4 Life Cycle Costs and Technology Readiness of Motorised Land-Based Transportation27 

 10-56 28 

10.4.5 Conclusions .............................................................................................................. 10-58 29 

10.5 Decarbonisation of Aviation ............................................................................................ 10-59 30 

10.5.1 Historical and current emissions from aviation ....................................................... 10-59 31 

10.5.2 Short lived climate forcers and aviation................................................................... 10-60 32 

10.5.3 Mitigation potential of fuels, operations, energy efficiency and market-based measures33 

 10-61 34 

10.5.4 Assessment of aviation-specific projections and scenarios ...................................... 10-66 35 

10.5.5 Accountability and governance options ................................................................... 10-69 36 

10.5.6 Synthesis: Future options for aviation mitigation .................................................... 10-69 37 

10.6 Decarbonisation of Shipping ............................................................................................ 10-70 38 



Second Order Draft Chapter 10 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 10-3  Total pages: 165 

10.6.1 Historical and current emissions from shipping ....................................................... 10-70 1 

10.6.2 Short lived climate forcers and shipping .................................................................. 10-71 2 

10.6.3 Shipping in the Arctic .............................................................................................. 10-72 3 

10.6.4 Mitigation potential of fuels, operations and energy efficiency ............................... 10-72 4 

10.6.5 Accountability and governance options ................................................................... 10-76 5 

10.6.6 Synthesis: transformation trajectories for the maritime sector ................................. 10-77 6 

10.7 Scenarios from Integrated, Sectoral and Regional Models .............................................. 10-79 7 

10.7.1 Transport scenario modelling ................................................................................... 10-79 8 

10.7.2 Global emission trajectories ..................................................................................... 10-79 9 

10.7.3 Transport activity trajectories .................................................................................. 10-82 10 

10.7.4 Transport modes trajectories .................................................................................... 10-85 11 

10.7.5 Energy and Carbon efficiency trajectories ............................................................... 10-87 12 

10.7.6 Fuel energy and technology trajectories .................................................................. 10-89 13 

10.7.7 Insights from the modelling literature ...................................................................... 10-92 14 

10.8 Enabling conditions ......................................................................................................... 10-92 15 

10.8.1 Conclusions and feasibility ...................................................................................... 10-93 16 

10.8.2 Policy analysis framework for enabling conditions ............................................... 10-104 17 

10.8.3 Tools and strategies to enable mitigation options .................................................. 10-106 18 

10.8.4 What can people do? .............................................................................................. 10-110 19 

Frequently Asked Questions ...................................................................................................... 10-114 20 

References .................................................................................................................................. 10-116 21 

Supplementary Material ............................................................................................................. 10-160 22 

 23 

  24 



Second Order Draft  Chapter 11: IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 11-2  Total pages: 132 

 

Table of Contents 1 

Chapter 11: Industry .................................................................................................................... 11-1 2 

Executive summary ........................................................................................................................ 11-4 3 

11.1 Introduction and new developments ................................................................................. 11-8 4 

11.1.1 About this chapter .................................................................................................... 11-8 5 

11.1.2 Approach to understanding industrial emissions ..................................................... 11-8 6 

11.2 New trends in emissions and industrial development ..................................................... 11-10 7 

11.2.1 Major drivers.......................................................................................................... 11-10 8 

11.2.2 New trends in emissions ........................................................................................ 11-17 9 

11.2.3 Industrial development patterns and supply chains (regional) ............................... 11-21 10 

11.3 Technological developments and options ....................................................................... 11-22 11 

11.3.1 Demand for materials ............................................................................................. 11-22 12 

11.3.2 Material efficiency ................................................................................................. 11-24 13 

11.3.3 Circular economy and industrial waste .................................................................. 11-26 14 

11.3.4 Energy Efficiency .................................................................................................. 11-28 15 

11.3.5 Electrification and fuel switching .......................................................................... 11-31 16 

11.3.6 CCS, CCU, carbon sources, feedstocks and fuels.................................................. 11-35 17 

11.3.7 Strategy interactions and integration ..................................................................... 11-37 18 

11.4 Sector mitigation pathways and cross sector implications ............................................. 11-44 19 

11.4.1 Sector specific mitigation potential and costs ........................................................ 11-45 20 

11.4.2 Transformation pathways....................................................................................... 11-58 21 

11.4.3 Cross sectorial interactions .................................................................................... 11-73 22 

11.4.4 Links to climate change, mitigation, adaptation .................................................... 11-74 23 

11.5 Industrial infrastructure, policy, and SDG contexts ....................................................... 11-74 24 

11.5.1 Existing industry infrastructures ............................................................................ 11-74 25 

11.5.2 Current industrial and broader policy context........................................................ 11-76 26 

11.5.3 Co-benefits of Mitigation Strategies and SDGs ..................................................... 11-77 27 

11.6 Policy approaches and strategies .................................................................................... 11-81 28 

11.6.1 Carbon Prices and Carbon Markets ....................................................................... 11-83 29 

11.6.2 Transition pathways planning and strategies ......................................................... 11-84 30 

11.6.3 Technological research, development, and innovation .......................................... 11-86 31 

11.6.4 Market Creation ..................................................................................................... 11-88 32 

11.6.5 Knowledge and capacity ........................................................................................ 11-93 33 

11.6.6 Policy coherence and integration ........................................................................... 11-93 34 

11.6.7 Roles and responsibilities ...................................................................................... 11-95 35 

11.7 Knowledge gaps ............................................................................................................. 11-97 36 



Second Order Draft  Chapter 11: IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 11-3  Total pages: 132 

 

11.8 Frequently Asked Questions ........................................................................................... 11-97 1 

References .................................................................................................................................... 11-99 2 

 3 

  4 



Second Order Draft  Chapter 12 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 12-2  Total pages: 187 

Table of Contents 1 

Chapter 12: Cross sectoral perspectives ........................................................................................ 12-1 2 

Executive summary ........................................................................................................................ 12-4 3 

12.1 Introduction ........................................................................................................................ 12-7 4 

12.1.1 Chapter overview ....................................................................................................... 12-7 5 

12.1.2 Chapter content .......................................................................................................... 12-7 6 

12.1.3 Chapter Layout ........................................................................................................... 12-8 7 

12.2 Aggregation of sectoral costs and potentials ...................................................................... 12-9 8 

12.2.1 Introduction .............................................................................................................. 12-10 9 

12.2.2 Aggregate costs and potentials for 2030 .................................................................. 12-11 10 

12.2.3 Comparison between sectoral results and results from integrated assessment models 12-11 

17 12 

12.2.4 Sectoral findings on emission pathways until 2050 ................................................. 12-19 13 

12.3 CO2 removal (CDR) options ............................................................................................ 12-22 14 

12.3.1 State of CDR ............................................................................................................ 12-23 15 

12.3.2 CDR technologies not covered elsewhere in this report: DACCS, enhanced weathering 16 

and ocean-based approaches .................................................................................................... 12-25 17 

12.3.3 Consideration of options covered in previous sector chapters; A/R, biochar, BECCS, soil 18 

carbon sequestration ................................................................................................................. 12-34 19 

12.4 Food systems .................................................................................................................... 12-39 20 

12.4.1 Introduction .............................................................................................................. 12-39 21 

12.4.2 GHG emissions from food systems.......................................................................... 12-41 22 

12.4.3 Mitigation opportunities ........................................................................................... 12-46 23 

12.4.4 Food system transitions ............................................................................................ 12-57 24 

12.4.5 Enabling food system transformation ...................................................................... 12-58 25 

12.5 Land related impacts, risks and opportunities associated with mitigation options .......... 12-68 26 

12.5.1 Overview .................................................................................................................. 12-68 27 

12.5.2 Consequences of land occupation: for land resources and ecosystem services ....... 12-70 28 

12.5.3 Food security ............................................................................................................ 12-78 29 

Cross-Working Group Box 3: Mitigation and adaptation via the bioeconomy ....................... 12-82 30 

12.6 Other cross-sectoral implications of mitigation ............................................................... 12-90 31 

12.6.1 Cross sectoral perspectives on mitigation action ..................................................... 12-90 32 

12.6.2 Sectoral policy interactions (synergies and trade-offs) ............................................ 12-97 33 

12.6.3 International trade spill-over effects and competitiveness ....................................... 12-99 34 

12.6.4 Implications of finance for cross-sectoral mitigation synergies and trade-offs ..... 12-103 35 

12.7 Polycentric governance of carbon dioxide removal, food systems and land-based mitigation36 

 12-104 37 



Second Order Draft  Chapter 12 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 12-3  Total pages: 187 

12.7.1 Carbon Dioxide Removal (CDR) ........................................................................... 12-105 1 

12.7.2 Food Systems ......................................................................................................... 12-106 2 

12.7.3 Land-based Mitigation ........................................................................................... 12-109 3 

12.7.4 Common governance challenges, barriers and enablers ........................................ 12-111 4 

Frequently Asked Questions ...................................................................................................... 12-112 5 

References .................................................................................................................................. 12-114 6 

Supplementary Material ................................................................................................................. 12-176 7 

SM Cross sectoral perspectives ..................................................................................................... 12-176 8 

Supplementary Material 12.A: Detailed explanation of the data on costs and potentials in Section 9 

12.2 ............................................................................................................................................ 12-176 10 

Supplementary Material 12.B: Feasibility assessment of DACCS and EW as presented in Section 11 

12.3.2.4 ...................................................................................................................................... 12-181 12 

Supplementary Material 12.C: The link between co-benefits and adverse side effects of mitigation 13 

actions and the SDGs ................................................................................................................. 12-184 14 

 15 

  16 



Second Order Draft Chapter 13 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 13-2  Total pages: 146 

Table of Contents 1 

Chapter 13: National and Sub-national Policies and Institutions .......................................................... 13-1 2 

Executive Summary ............................................................................................................................... 13-4 3 

13.1 Introduction ................................................................................................................................ 13-8 4 

13.2 National institutions and governance ......................................................................................... 13-9 5 

13.2.1 Climate laws ....................................................................................................................... 13-9 6 

13.2.2 National strategies and Nationally Determined Contributions ........................................ 13-12 7 

13.2.3 Approaches to national institutions and governance ........................................................ 13-13 8 

13.3 Sub-national institutions, governance and partnerships ........................................................... 13-17 9 

13.3.1 Introduction ...................................................................................................................... 13-17 10 

13.3.2 Actors, networks and policies .......................................................................................... 13-17 11 

13.3.3 Institution building at the sub-national level .................................................................... 13-19 12 

13.3.4 Partnerships and experiments ........................................................................................... 13-22 13 

13.3.5 Performance, global mitigation impact and transformative potential .............................. 13-23 14 

13.4 Structural factors conditioning climate governance ................................................................. 13-24 15 

13.4.1 Material endowments ....................................................................................................... 13-25 16 

13.4.2 Political systems ............................................................................................................... 13-25 17 

13.4.3 Cultural understandings shaping climate governance ...................................................... 13-26 18 

13.4.4 Multiple media platforms condition climate governance ................................................. 13-28 19 

13.5 Actors in climate governance ................................................................................................... 13-29 20 

13.5.1 Mobilisation of civic, corporate and political actors in climate governance .................... 13-29 21 

13.5.2 Influencing climate governance ....................................................................................... 13-30 22 

13.5.3 Adopting climate governance .......................................................................................... 13-33 23 

13.5.4 Implementing climate governance ................................................................................... 13-34 24 

13.5.5 Shaping climate governance through litigation ................................................................ 13-34 25 

13.6 Policy instruments and evaluation ........................................................................................... 13-35 26 

13.6.1 Taxonomy and overview of mitigation policies ............................................................... 13-36 27 

13.6.2 Evaluation criteria ............................................................................................................ 13-39 28 

13.6.3 Economic instruments ...................................................................................................... 13-40 29 

13.6.4 Regulatory instruments .................................................................................................... 13-46 30 

13.6.5 Other policies ................................................................................................................... 13-49 31 

13.6.6 Empirical evidence on policy interactions ....................................................................... 13-52 32 

13.7 International interactions of national mitigation policies ......................................................... 13-54 33 

13.7.1 Leakage effects ................................................................................................................ 13-54 34 

13.7.2 Market for emission reduction credits.............................................................................. 13-55 35 

13.7.3 Technology spill-overs ..................................................................................................... 13-55 36 



Second Order Draft Chapter 13 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 13-3  Total pages: 146 

13.7.4 Value of fossil fuel resources ........................................................................................... 13-56 1 

13.8 Policy integration for multiple objectives: Sustainable development, mitigation and adaptation13-2 

56 3 

13.8.1 A Multiple objectives approach to climate mitigation ..................................................... 13-57 4 

Cross-Chapter Box 7: Integrated Policymaking for Sector Transitions ........................................... 13-60 5 

13.8.2 Integrating adaptation, mitigation, and sustainable development .................................... 13-64 6 

13.8.3 Governance for Equity and Sustainable Development .................................................... 13-70 7 

13.9 Accelerating for transformational change ................................................................................ 13-73 8 

13.9.1 Introduction ...................................................................................................................... 13-73 9 

13.9.2 Enabling acceleration ....................................................................................................... 13-73 10 

13.9.3 From incremental change to transformation .................................................................... 13-75 11 

13.9.4 Transformation or stimulus packages .............................................................................. 13-75 12 

13.9.5 Steps for acceleration ....................................................................................................... 13-77 13 

13.10 Further research.................................................................................................................... 13-79 14 

13.10.1 Climate institutions and governance ............................................................................ 13-79 15 

13.10.2 Climate politics ............................................................................................................ 13-79 16 

13.10.3 Climate policies............................................................................................................ 13-80 17 

13.10.4 Coordination and acceleration of climate action .......................................................... 13-80 18 

13.11 Frequently Asked Questions ................................................................................................ 13-81 19 

References ............................................................................................................................................ 13-83 20 

 21 

  22 



Second Order Draft Chapter 14 IPCC AR6 WGIII 

Do Not Cite, Quote or Distribute 14-2  Total pages: 129 

Table of Contents 1 

Chapter 14: International cooperation ........................................................................................... 14-1 2 

Executive summary ........................................................................................................................ 14-3 3 

14.1 Introduction ........................................................................................................................ 14-5 4 

14.1.1 Key findings from AR5 .............................................................................................. 14-5 5 

14.1.2 Developments since AR5 ........................................................................................... 14-6 6 

14.2 Evaluating international cooperation ................................................................................. 14-7 7 

14.2.1 Framing concepts for assessment of the Paris Agreement ......................................... 14-7 8 

14.2.2 Climate Clubs ........................................................................................................... 14-10 9 

14.2.3 Assessment criteria .................................................................................................. 14-12 10 

14.3 The UNFCCC and the Paris Agreement .......................................................................... 14-13 11 

14.3.1 The UN climate change regime................................................................................ 14-13 12 

14.3.2 Elements of the Paris Agreement relevant to mitigation.......................................... 14-19 13 

14.3.3 Assessment of the Paris Agreement ......................................................................... 14-35 14 

14.4 Supplementary means and mechanisms of implementation ............................................ 14-39 15 

14.4.1 Finance ..................................................................................................................... 14-40 16 

14.4.2 Science, technology and innovation ......................................................................... 14-44 17 

14.4.3 Capacity Building .................................................................................................... 14-47 18 

14.4.4 Cooperative mechanisms and markets ..................................................................... 14-48 19 

14.4.5 International Governance of SRM and CDR ........................................................... 14-49 20 

Cross-Working Group Box SRM: Solar Radiation Modification ............................................ 14-49 21 

14.5 Multi-level, multi-actor governance ................................................................................ 14-55 22 

14.5.1 International cooperation at multiple governance levels.......................................... 14-56 23 

14.5.2 International sectoral agreements and institutions ................................................... 14-65 24 

14.5.3 Civil society and social movements ......................................................................... 14-71 25 

14.5.4 Transnational business and public-private partnerships and initiatives ................... 14-73 26 

14.5.5 International co-operation at the sub-national and city levels .................................. 14-77 27 

14.6 Synthesis .......................................................................................................................... 14-78 28 

14.6.1 Changing nature of international cooperation .......................................................... 14-78 29 

14.6.2 Overall assessment of international cooperation ...................................................... 14-79 30 

14.7 Gaps in Knowledge and Data ........................................................................................... 14-82 31 

Frequently Asked Questions ........................................................................................................ 14-83 32 

References .................................................................................................................................... 14-85 33 

 34 

 35 





Second Order Draft  Chapter 15 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 15-2  Total pages: 132 

Table of Contents 1 

Chapter 15: Investment and Finance .................................................................................................. 1 2 

Executive summary ............................................................................................................................. 3 3 

15.1. Key findings from AR5 and other IPCC publications ........................................................ 6 4 

15.2. Background considerations ................................................................................................. 7 5 

15.2.1 Paris Agreement and the engagement of the financial sector in the climate agenda ...... 8 6 

15.2.2 Macroeconomic context .................................................................................................. 9 7 

15.2.3 Impact of COVID-19 pandemic .................................................................................... 11 8 

15.2.4 Realigning climate finance towards a Just Transition ................................................... 13 9 

15.3. Current flows and trends ................................................................................................... 17 10 

15.3.1 Key concepts and elements of scope ............................................................................. 17 11 

15.3.2 Assessment of current financial flows .......................................................................... 20 12 

15.3.3 Consideration on the impact of sustainable finance products ....................................... 28 13 

15.4. Financing needs................................................................................................................. 29 14 

15.4.1. Definitions and qualitative assessment of financing needs ........................................... 29 15 

15.4.2. Quantitative assessment of financing needs .................................................................. 32 16 

15.5. Considerations on financing gaps and drivers .................................................................. 40 17 

15.5.1. Definition of finance gaps and dimensions to be considered ........................................ 40 18 

15.5.2. Gaps identified with regard to sectors and regions ....................................................... 41 19 

15.6 Approaches to address financing gaps .............................................................................. 47 20 

15.6.1 Address knowledge gaps with regard to climate risk analysis and transparency .......... 48 21 

15.6.2 Enabling environments ................................................................................................. 54 22 

15.6.3 Considerations on availability and effectiveness of public sector funding ................... 61 23 

15.6.4 Climate-risk pooling and insurance approaches ........................................................... 66 24 

15.6.5 Widen the focus of relevant actors: Role of communities, cities and sub-national levels 25 
 ....................................................................................................................................... 70 26 

15.6.6 Support the development of new asset classes .............................................................. 73 27 

15.6.7 Development of local capital markets ........................................................................... 77 28 

15.6.8 Facilitating the development of new business models and financing approaches ........ 84 29 

Frequently Asked Questions ............................................................................................................. 90 30 

References ......................................................................................................................................... 92 31 

 32 

  33 





Second Order Draft  Chapter 16 PCC AR6 WGIII 

 

 

Do Not Cite, Quote or Distribute 16-2  Total pages: 114 

Table of Contents 1 

Chapter 16: Innovation, technology development and transfer ..................................................... 16-1 2 

Executive summary ........................................................................................................................ 16-4 3 

16.1 Introduction ........................................................................................................................ 16-7 4 

16.2 Technological change and sustainable development ......................................................... 16-8 5 

16.2.1 Contemporary perspectives on sustainable development and technological change . 16-8 6 

16.2.2 Technological change for meeting essential needs .................................................... 16-9 7 

16.2.3 A catalytic role for capabilities and technological change ....................................... 16-10 8 

16.2.4 Governance of technological change ....................................................................... 16-10 9 

16.2.5 The nexus of technological change and sustainable development ........................... 16-11 10 

16.3 Fundamental elements, drivers and incentives of technology innovation processes ....... 16-12 11 

16.3.1 Stages of the innovation process .............................................................................. 16-12 12 

16.3.2 Drivers of innovation processes ............................................................................... 16-15 13 

Cross-Chapter Box 8: Digitalisation: efficiency potentials and governance considerations ... 16-19 14 

16.3.3 Determinants of direction of technological change trajectory ................................. 16-24 15 

16.3.4 Representation of the innovation process in modelled decarbonisation pathways .. 16-26 16 

16.4 A systemic view of technological innovation process ..................................................... 16-31 17 

16.4.1 Frameworks for analysing technological innovation processes ............................... 16-31 18 

16.4.2 Identifying systemic failures to innovation in climate-related technologies ............ 16-33 19 

16.4.3 Low-emission innovation activity in the private sector ........................................... 16-37 20 

16.4.4 Emerging policy perspectives on systemic transformations .................................... 16-38 21 

16.4.5 Systemic indicators for technological innovation .................................................... 16-41 22 

16.5 Innovation policies and institutions ................................................................................. 16-44 23 

16.5.1 Overview of policy instruments for climate technology innovation ........................ 16-45 24 

16.5.2 Drivers of national policies for climate change mitigation and adaptation .............. 16-47 25 

16.5.3 Innovation, competitiveness and distributional outcomes ....................................... 16-48 26 

16.5.4 Assessment of innovation and other impacts of innovation policy instruments ...... 16-48 27 

16.5.5 Trade instruments and their impact on innovation ................................................... 16-60 28 

16.5.6 Intellectual property rights, legal framework and the impact on innovation ........... 16-60 29 

16.5.7 Sub-national innovation policies and industrial clusters .......................................... 16-62 30 

16.5.8 System-oriented policies and instruments ................................................................ 16-63 31 

16.6 International technology cooperation for transformative change .................................... 16-63 32 

16.6.1 Current state and recent developments in global innovation processes ................... 16-64 33 

16.6.2 Objectives and functions of international technology transfer and cooperation ...... 16-64 34 

16.6.3 Assessment of international technology transfer and cooperation ........................... 16-66 35 

16.6.4 Emerging ideas for international technology transfer and cooperation ................... 16-70 36 



Second Order Draft  Chapter 16 PCC AR6 WGIII 

 

 

Do Not Cite, Quote or Distribute 16-3  Total pages: 114 

16.7 Knowledge gaps ............................................................................................................... 16-71 1 

Frequently Asked Questions (FAQs) ........................................................................................... 16-72 2 

References .................................................................................................................................... 16-75 3 

 4 

  5 



Second Order Draft  Chapter 17 IPCC AR6 WGIII 

 

Do Not Cite, Quote or Distribute 17-2  Total pages: 92 

 1 

Table of Contents 2 

Chapter 17: Accelerating the transition in the context of sustainable development ...................... 17-1 3 

Executive summary ........................................................................................................................ 17-3 4 

17.1 Introduction ........................................................................................................................ 17-6 5 

17.1.1 Sustainable development as a key composite policy framework globally ................. 17-6 6 

17.2 Explaining Transitions ..................................................................................................... 17-13 7 

17.2.1 Psychology, Beliefs and Social Innovations ............................................................ 17-13 8 

17.2.2 Institutions, Governance, and Political Economy .................................................... 17-14 9 

17.2.3 Systems theories ....................................................................................................... 17-16 10 

17.2.4 Economic theories .................................................................................................... 17-17 11 

17.2.5 Conclusions .............................................................................................................. 17-18 12 

17.3 Assessment of the results of studies where decarbonisation transitions are framed within the 13 

context of sustainable development ............................................................................................. 17-18 14 

17.3.1 Introduction .............................................................................................................. 17-18 15 

17.3.2 Short-term and long-term transitions ....................................................................... 17-19 16 

17.3.3 Cross-sectoral transitions ......................................................................................... 17-31 17 

17.4 Key barriers and enablers of the transition: synthesising results ..................................... 17-56 18 

17.4.1 Behavioural and lifestyle changes ............................................................................ 17-56 19 

17.4.2 Technological and social innovation ........................................................................ 17-58 20 

17.4.3 Financial systems and economic instruments .......................................................... 17-59 21 

17.4.4 Institutional capacities and multi-level governance ................................................. 17-60 22 

17.4.5 Equity in a just transition ......................................................................................... 17-62 23 

17.4.6 Holistic planning and the nexus approach ............................................................... 17-62 24 

Frequently Asked Questions ...................................................................................................... 17-64 25 

References ................................................................................................................................... 17-66 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

  34 


	Pages from Chapter 1
	Pages from Chapter 2
	Pages from Chapter 3
	Pages from Chapter 4
	Pages from Chapter 5
	Pages from Chapter 6
	Pages from Chapter 7
	Pages from Chapter 8
	Pages from Chapter 9
	Pages from Chapter 10
	Pages from Chapter 11
	Pages from Chapter 12
	Pages from Chapter 13
	Pages from Chapter 14
	Pages from Chapter 15
	Pages from Chapter 16
	Pages from Chapter 17
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



