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changes in climate at 1.5°C warming, especially in cases where no climate model simulations or 1 

analyses are available.  2 

 3 

Impacts of 1.5°C global warming can be assessed in part from regional and global climate changes 4 

that have already been detected and attributed to human influence (e.g., Schleussner et al., 2017) and 5 

are components of the climate system that are most responsive to current and projected future forcing. 6 

For this reason, when specific projections are missing for 1.5°C global warming, some of the 7 

assessments of climate change provided in Chapter 3 (Section 3.3) build upon joint assessments of a) 8 

changes that were observed and attributed to human influence up to the present, i.e. for 1°C global 9 

warming and b) projections for higher levels of warming (e.g., 2°C, 3°C or 4°C) to assess the changes 10 

at 1.5°C. Such assessments are for transient changes only (see Chapter 3, Section 3.3). 11 

 12 

Besides quantitative detection and attribution methods, assessments can also be based on indigenous 13 

and local knowledge (see Chapter 4, Box 4.3). While climate observations may not be available to 14 

assess impacts from a scientific perspective, local community knowledge can also indicate actual 15 

impacts (Brinkman et al., 2016; Kabir et al., 2016). The challenge is that a community’s perception of 16 

loss due to the impacts of climate change is an area that requires further research (Tschakert et al., 17 

2017). 18 

 19 

Costs and benefits analysis 20 

 21 

Cost-benefit analyses are common tools used for decision-making, whereby the costs of impacts are 22 

compared to the benefits from different response actions (IPCC, 2014d, e). However, for the case of 23 

climate change, recognising the complex inter-linkages of the Anthropocene, cost-benefit analyses 24 

tools can be difficult to use because of disparate impacts versus costs and complex interconnectivity 25 

within the global social-ecological system (see Box 1.1 and Cross-Chapter Box 5 in Chapter 2). Some 26 

costs are relatively easily quantifiable in monetary terms but not all. Climate change impacts humans' 27 

lives and livelihoods, culture and values and whole ecosystem. It has unpredictable feedback loops 28 

and impacts on other regions, (IPCC, 2014e) giving rise to indirect, secondary, tertiary and 29 

opportunity costs that are typically extremely difficult to quantify. Monetary quantification is further 30 

complicated by the fact that costs and benefits can occur in different regions at very different times, 31 

possibly spanning centuries, while it is extremely difficult if not impossible to meaningfully estimate 32 

discount rates for future costs and benefits. Thus standard cost–benefit analyses become difficult to 33 

justify (IPCC, 2014e; Dietz et al., 2016) and are not used as an assessment tool in this report. 34 

 35 

 36 

1.6 Confidence, uncertainty and risk 37 

 38 

This report relies on the IPCC’s uncertainty guidance provided in Mastrandrea et al. (2011), and 39 

sources given therein. Two metrics for qualifying key findings are used:  40 

 41 

Confidence: Five qualifiers are used to express levels of confidence in key findings, ranging from 42 

very low, through low, medium, high, to very high. The assessment of confidence involves at least two 43 

dimensions, one being the type, quality, amount or internal consistency of individual lines of 44 

evidence, and the second being the level of agreement between different lines of evidence. Very high 45 

confidence findings must either be supported by a high level of agreement across multiple lines of 46 

mutually independent and individually robust lines of evidence or, if only a single line of evidence is 47 

available, by a very high level of understanding underlying that evidence. Findings of low or very low 48 

confidence are presented only if they address a topic of major concern. 49 

 50 

Likelihood: A calibrated language scale is used to communicate assessed probabilities of outcomes, 51 

ranging from exceptionally unlikely (<1%), extremely unlikely (<5%), very unlikely (<10%), unlikely 52 

(<33%), about as likely as not (33–66%), likely (>66%), very likely (>90%), extremely likely (>95%) 53 
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to virtually certain (>99%). These terms are normally only applied to findings associated with high or 1 

very high confidence. Frequency of occurrence within a model ensemble does not correspond to 2 

actual assessed probability of outcome unless the ensemble is judged to capture and represent the full 3 

range of relevant uncertainties.  4 

 5 

Three specific challenges arise in the treatment of uncertainty and risk in this report. First, the current 6 

state of the scientific literature on 1.5°C means that findings based on multiple lines of robust 7 

evidence for which quantitative probabilistic results can be expressed may be few, and not the most 8 

policy-relevant. Hence many key findings are expressed using confidence qualifiers alone. 9 

 10 

Second, many of the most important findings of this report are conditional because they refer to 11 

ambitious mitigation scenarios. Conditional probabilities often depend strongly on how conditions are 12 

specified, such as whether temperature goals are met through early emission reductions, reliance on 13 

negative emissions, or through a low climate response. Whether a certain risk is deemed likely at 14 

1.5°C may therefore depend strongly on how 1.5°C is specified, whereas a statement that a certain 15 

risk may be substantially higher at 2°C relative to 1.5°C may be much more robust.  16 

 17 

Third, achieving ambitious mitigation goals will require active, goal-directed efforts aiming explicitly 18 

for specific outcomes and incorporating new information as it becomes available (Otto et al., 2015). 19 

This shifts the focus of uncertainty from the climate outcome itself to the level of mitigation effort 20 

that may be required to achieve it. Probabilistic statements about human decisions are always 21 

problematic, but in the context of robust decision-making, many near-term policies that are needed to 22 

keep open the option of achieving 1.5°C may be the same, regardless of the actual probability that the 23 

goal will be met (Knutti et al., 2015). 24 

 25 

 26 

1.7 Storyline of the report 27 

 28 

The storyline of this report (Figure 1.6) includes a set of interconnected components. The report 29 

consists of five chapters, a Technical Summary and a Summary for Policymakers. It also includes a 30 

set of boxes to elucidate specific or cross-cutting themes, as well as Frequently Asked Questions for 31 

each chapter and a Glossary. 32 

 33 

At a time of unequivocal and rapid global warming, this report emerges from the long-term 34 

temperature goal of the Paris Agreement; strengthening the global response to the threat of climate 35 

change by pursuing efforts to limit warming to 1.5°C through reducing emissions to achieve a balance 36 

between anthropogenic emissions by sources and removals by sinks of greenhouse gases. The 37 

assessment focuses first, in Chapter 1, on how 1.5°C is defined and understood, what is the current 38 

level of warming to date, and the present trajectory of change. The framing presented in Chapter 1 39 

provides the basis through which to understand the enabling conditions of a 1.5°C warmer world and 40 

connections to the SDGs, poverty eradication, and equity and ethics. 41 

 42 

In Chapter 2, scenarios of a 1.5°C warmer world and the associated pathways are assessed. The 43 

pathways assessment builds upon the AR5 with a greater emphasis on sustainable development in 44 

mitigation pathways. All pathways begin now, and involve rapid and unprecedented societal 45 

transformation. An important framing device for this report is the recognition that choices that 46 

determine emissions pathways, whether ambitious mitigation or ‘no policy’ scenarios, do not occur 47 

independently of these other changes and are, in fact, highly interdependent.  48 

 49 

Projected impacts that emerge in a 1.5°C warmer world and beyond are dominant narrative threads of 50 

the report and are assessed in Chapter 3. The chapter focuses on observed and attributable global and 51 

regional climate changes and impacts and vulnerabilities. The projected impacts have diverse and 52 

uneven spatial, temporal, and human, economic, and ecological system-level manifestations. Central 53 


