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Introduction  

 

This Synthesis Report (SYR) of the IPCC Sixth Assessment Report (AR6) summarises the state of knowledge 

of climate change, its widespread impacts and risks, and climate change mitigation and adaptation. It integrates 

the main findings of the Sixth Assessment Report (AR6) based on contributions from the three Working 

Groups1, and the three Special Reports2. The summary for Policymakers (SPM) is structured in three parts: 

SPM.A Current Status and Trends, SPM.B Future Climate Change, Risks, and Long-Term Responses, and 

SPM.C Responses in the Near Term3.  

 

This report recognizes the interdependence of climate, ecosystems and biodiversity, and human societies; the 

value of diverse forms of knowledge; and the close linkages between climate change adaptation, mitigation, 

ecosystem health, human well-being and sustainable development, and reflects the increasing diversity of actors 

involved in climate action.  

 

Based on scientific understanding, key findings can be formulated as statements of fact or associated with an 

assessed level of confidence using the IPCC calibrated language4.   

  

 
1 The three Working Group contributions to AR6 are: AR6 Climate Change 2021: The Physical Science Basis; AR6 Climate Change 

2022: Impacts, Adaptation and Vulnerability; and AR6 Climate Change 2022: Mitigation of Climate Change. Their assessments cover 

scientific literature accepted for publication respectively by 31 January 2021, 1 September 2021 and 11 October 2021. 
2 The three Special Reports are: Global Warming of 1.5°C (2018): an IPCC Special Report on the impacts of global warming of 1.5°C 

above pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to 
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A. Current Status and Trends 

 

Observed Warming and its Causes  

 

A.1 Human activities, principally through emissions of greenhouse gases, have unequivocally caused 

global warming, with global surface temperature reaching 1.1°C above 1850–1900 in 2011–2020. Global 

greenhouse gas emissions have continued to increase, with unequal historical and ongoing contributions 

arising from unsustainable energy use, land use and land-use change, lifestyles and patterns of 

consumption and production across regions, between and within countries, and among individuals (
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fisheries and shellfish aquaculture in some oceanic regions (high confidence). Roughly half of the world’s 

population currently experience severe water scarcity for at least part of the year due to a combination of climatic 

and non-climatic drivers (medium confidence). {2.1.2, Figure 2.3} (Figure SPM.1) 

 

A.2.5 
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Figure SPM.1: (a) Climate change has already caused widespread impacts and related losses and damages on 

human systems and altered terrestrial, freshwater and ocean ecosystems worldwide. Physical water availability 

includes balance of water available from various sources including ground water, water quality and demand for 

water. Global mental health and displacement assessments reflect only assessed regions. Confidence levels 

reflect the assessment of attribution of the observed impact to climate change. (b) Observed impacts are 

connected to physical climate changes including many that have been attributed to human influence such as the 

selected climatic impact-
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of the observed climatic impact-driver to human influence.  (c) Observed (1900–2020) and projected (2021–

2100) changes in global surface temperature (relative to 1850–1900), which are linked to changes in climate 

conditions and impacts, illustrate how the climate has already changed 
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adaptation limits (high confidence). Adaptation does not prevent all losses and damages, even with effective 

adaptation and before reaching soft and hard limits (high confidence). {2.3.2} 

 

A.3.6 Key barriers to adaptation are limited resources, lack of private sector and citizen engagement, insufficient 

mobilization of finance (including for research), low climate literacy, lack of political commitment, limited 

research and/or slow and low uptake of adaptation science, and low sense of urgency. There are widening 

disparities between the estimated costs of adaptation and the finance allocated to adaptation (high confidence). 

Adaptation finance has come predominantly from public sources, and a small proportion of global tracked 

climate finance was targeted to adaptation and an overwhelming majority to mitigation (very high confidence). 

Although global tracked climate finance has shown an upward trend since AR5, current global financial flows 

for adaptation, including from public and private finance sources, are insufficient and constrain implementation 

of adaptation options, especially in developing countries (high confidence). Adverse climate impacts can reduce 

the availability of financial resources by incurring losses and damages and through impeding national economic 

growth, thereby further increasing financial constraints for adaptation, particularly for developing and least 

developed countries (medium confidence). {2.3.2; 2.3.3} 

 
[START BOX SPM.1 HERE] 

 
Box SPM.1 The use of scenarios and modelled pathways in the AR6 Synthesis Report 

 

Modelled scenarios and pathways19
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all cryospheric elements34 (high confidence), further global mean sea level rise (virtually certain), and increased 

ocean acidification (virtually certain) and deoxygenation (high confidence). {3.1.1, 3.3.1, Figure 3.4} (Figure 

SPM.2) 

 
B.1.4 With further warming, every region is projected to incevery 
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demographic pressures, and persistent unsustainable use and management of land, ocean, and water. Loss of 

ecosystems and their services has cascading and long-term impacts on people globally, especially for Indigenous 
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additional lines of evidence. (a) Risks of species losses as indicated by the percentage of assessed species exposed to 

potentially dangerous temperature conditions, as defined by conditions beyond the estimated historical (1850-



Approved                                                        Summary for Policymakers                                                  IPCC AR6 SYR 

Subject to Copyedit                                                                                                                                                                             p.18 

 
Figure SPM.4: 
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The historical changes (black) are observed by tide gauges before 1992 and altimeters afterwards. The future changes to 

2100 (coloured lines and shading) are assessed consistently with observational constraints based on emulation of CMIP, 

ice-sheet, and glacier models, and likely ranges are shown for SSP1-2.6 and SSP3-7.0. Right - Assessment of the combined 
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were to occur, it would very likely cause abrupt shifts in regional weather patterns, and large impacts on 

ecosystems and human activities. {3.1.3} (Box SPM.1) 

 

 

Adaptation Options and their Limits in a Warmer World 

 

B.4 Adaptation options that are feasible and effective today will become constrained and less effective 
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limit warming to 2°C (>67%) are shown in green (category C3). Global emission pathways that would limit warming to 
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Figure SPM.6: The illustrative development pathways (red to green) and associated outcomes (right panel) show that there 

is a rapidly narrowing window of opportunity to secure a liveable and sustainable future for all. Climate resilient 
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The Benefits of Near-Term Action 

 

C.2 Deep, rapid and sustained mitigation and accelerated implementation of adaptation actions in 

this decade would reduce projected losses and damages for humans and ecosystems (very high 

confidence), and deliver many co-benefits, especially for air quality and health (high confidence). 

Delayed mitigation and adaptation action would lock-in high-emissions infrastructure, raise risks of 

stranded assets and cost-escalation, reduce feasibility, and increase losses and damages (high 

confidence). Near-term actions involve high up-front investments and potentially disruptive changes 

that can be lessened by a range of enabling policies (high confidence). {2.1, 2.2, 3.1, 3.2, 3.3, 3.4, 4.1, 

4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8} 

 

C.2.1 Deep, rapid, and sustained mitigation and accelerated implementation of adaptation actions in this decade 

would reduce future losses and damages related to climate change for humans and ecosystems (very high 

confidence). As adaptation options often have long implementation times, accelerated implementation of 

adaptation in this decade is important to close adaptation gaps (high confidence). Comprehensive, effective, and 
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[START FIGURE SPM.7 HERE]  
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Figure SPM.7: Multiple Opportunities for scaling up climate action. Panel (a) presents selected mitigation and 

adaptation options across different systems. The left hand side of panel a shows climate responses and adaptation options 

assessed for their multidimensional feasibility at global scale, in the near term and up to 1.5°C global warming. As literature 

above 1.5°C is limited, feasibility at higher levels of warming may change, which is currently not possible to assess 

robustly. The term response is used here in addition to adaptation because some responses, such as migration, relocation 

and resettlement may or may not be considered to be adaptation. Forest based adaptation includes sustainable forest 

management, forest conservation and restoration, reforestation and afforestation. WASH refers to water, sanitation and 

hygiene. Six feasibility dimensions (economic, technological, institutional, social, environmental and geophysical) were 

used to calculate the potential feasibility of climate responses and adaptation options, along with their synergies with 

mitigation. For potential feasibility and feasibility dimensions, the figure shows high, medium, or low feasibility. Synergies 

with mitigation are identified as high, medium, and low.  

 

The right hand side of Panel a provides an overview of selected mitigation options and their estimated costs and potentials 

in 2030. Costs are net lifetime discounted monetary costs of avoided GHG emissions calculated relative to a reference 

technology. Relative potentials and costs will vary by place, context and time and in the longer term compared to 2030. 

The potential (horizontal axis) is the net GHG emission reduction (sum of reduced emissions and/or enhanced sinks) broken 

down into cost categories (coloured bar segments) relative to an emission baseline consisting of current policy (around 

2019) reference scenarios from the AR6 scenarios database. The potentials are assessed independently for each option and 

are not additive. Health system mitigation options are included mostly in settlement and infrastructure (e.g., efficient 

healthcare buildings) and cannot be identified separately. Fuel switching in industry refers to switching to electricity, 

hydrogen, bioenergy and natural gas. Gradual colour transitions indicate uncertain breakdown into cost categories due to 

uncertainty or heavy context dependency. The uncertainty in the total potential is typically 25–50%. 

 

Panel (b) displays the indicative potential of demand-side mitigation options for 2050. Potentials are estimated based on 

approximately 500 bottom-up studies representing all global regions. The baseline (white bar) is provided by the sectoral 

mean GHG emissions in 2050 of the two scenarios (IEA-STEPS and IP_ModAct) consistent with policies announced by 

national governments until 2020. The green arrow represents the demand-side emissions reductions potentials. The range 
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Mitigation and Adaptation Options across Systems  

 

C.3 Rapid and far-reaching transitions across all sectors and systems are necessary to achieve deep 

and sustained emissions reductions and secure a liveable and sustainable future for all. These system 

transitions involve a significant upscaling of a wide portfolio of mitigation and adaptation options. 

Feasible, effective, and low-cost options for mitigation and adaptation are already available, with 

differences across systems and regions. (high confidence) {4.1, 4.5, 4.6} (Figure SPM.7) 

 

C.3.1 The systemic change required to achieve rapid and deep emissions reductions and transformative 

adaptation to climate change is unprecedented in terms of scale, but not necessarily in terms of speed (medium 

confidence
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Health and Nutrition 

 

C.3.7 Human health will benefit from integrated mitigation and adaptation options that mainstream health into 

food, infrastructure, social protection, and water policies (very high confidence). Effective adaptation options 
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Equity and Inclusion 

 

C.5 Prioritising equity, climate justice, social justice, inclusion and just transition processes can 

enable adaptation and ambitious mitigation actions and climate resilient development. Adaptation 

outcomes are enhanced by increased support to regions and people with the highest vulnerability to 

climatic hazards. Integrating climate adaptation into social protection programs improves resilience. 
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Governance and Policies  

 

C.6 Effective climate action is enabled by political commitment, well-aligned multilevel governance, 

institutional frameworks, laws, policies and strategies and enhanced access to finance and technology. 

Clear goals, coordination across multiple policy domains, and inclusive governance processes 

facilitate effective climate action. Regulatory and economic instruments can support deep emissions 

reductions and climate resilience if scaled up and applied widely. Climate resilient development 

benefits from drawing on diverse knowledge. (high confidence) {2.2, 4.4, 4.5, 4.7} 

 

C.6.1 Effective climate governance enables mitigation and adaptation. Effective governance provides overall 

direction on setting targets and priorities and mainstreaming climate action across policy domains and levels, 

based on national circumstances and in the context of international cooperation. It enhances monitoring and 

evaluation and regulatory certainty, prioritising inclusive, transparent and equitable decision-making, and 

improves access to finance and technology (see C.7). (high confidence) {2.2.2, 4.7} 

  

C.6.2 Effective local, municipal, national and subnational institutions build consensus for climate action among 

diverse interests, enable coordination and inform strategy setting but require adequate institutional capacity. 

Policy support is influenced by actors in civil society, including businesses, youth, women, labour, media, 

Indigenous Peoples, and local communities. Effectiveness is enhanced by political commitment and 

partnerships between different groups in society. (high confidence) {2.2; 4.7} 

 

C.6.3 Effective multilevel governance for mitigation, adaptation, risk management, and climate resilient 

development is enabled by inclusive decision processes that prioritise equity and justice in planning and 

implementation, allocation of appropriate resources, institutional review, and monitoring and evaluation. 

Vulnerabilities and climate risks are often reduced through carefully designed and implemented laws, policies, 

participatory processes, and interventions that address context specific inequities such as those based on gender, 

ethnicity, disability, age, location and income. (high confidence) {4.4, 4.7} 

  

C.6.4 Regulatory and economic instruments could support deep emissions reductions if scaled up and applied 

more widely (high confidence). Scaling up and enhancing the use of regulatory instruments can improve 
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C.7.5 Enhancing technology innovation systems can provide opportunities to lower emissions growth, create 

social and environmental co-benefits, and achieve other SDGs. Policy packages tailored to national contexts 

and technological characteristics have been effective in supporting low-emission innovation and technology 

diffusion


