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Policy Context: The Paris Agreement on climate change was adopted by 195 countries with the 
stated global goal of limiting global warming to “well below 2 °C” above pre-industrial levels and to 
pursue efforts to further constrain the warming to 1.5 °C Ref 1. With this agreement the international 
community specifies the ultimate objective of the United Nations Framework Convention (UNFCCC) 
to “prevent dangerous anthropogenic [human-induced] interference with the climate system” Ref 2.  

The 2 °C1 warming limit represents a scientifically informed value judgement of what is likely to be the 
upper limit of climatic changes that human and natural systems are able to cope with or adapt to. The 
additional ambition of keeping warming to around 1.5 °C recognizes the concern of many developing 
countries, in particular of small, low lying island nations and least developed countries that an average 
global temperature of 2 °C above pre-industrial levels may already be too much. Hence a lower 
warming limit represents a buffer, an additional layer of security that we indeed do not trigger climatic 
and environmental changes that prove catastrophic for some nations or societies.  

Climate change mitigation and adaptation are both necessary and complementary measures. 
Mitigation efforts address the rate and magnitude of global warming by reducing emissions of CO2 
and other greenhouse gases (GHGs) into the atmosphere and/or removing GHGs from the 
atmosphere. Adaptation is concerned with managing the residual risks and preparing for impacts that 
are associated with climate change that is already locked-in or likely will not be avoided through 
mitigation efforts. While some regions, particularly in high latitudes, may initially benefit from a 
warmer climate (e.g. through warmer and longer growing seasons), it is well established that (i) 
developing countries, which will also experience most of the population growth over the coming 
decades, are among the most vulnerable regions, and (ii) with increasing levels of warming the impacts 
of climatic changes will move towards becoming uniformly negative around the globe.  

In addition to prescribing targets to limiting global warming, the aims of the Paris Agreement include 
a strong emphasis on building the adaptive capacity to climatic changes, enabling climate resilience 

                                                            
1 Unless otherwise noted references to 1.5 or 2 °C refer to warming in the global average surface temperature 
above pre-industrial levels.  
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and low carbon development.  In this context, the remainder of the article will focus on implications 
of a 1.5 ⁰C end-of-century warming limit and associated mitigation efforts for adaptation, drawing on 
the presentations and discussions at the Oxford conference.  

 

Climate change is already here, adaptation starts now 

Before looking ahead, it is important to recognize that we already live in a warming world with the 
associated consequences. The year 2016 is on track of becoming the warmest year on record – after 
these records have frequently been shattered by the preceding years since the turn of the century. 
Weather related extremes have increased in frequency. Species on land and in the water are 
responding to climatic changes, as is evident in changing distribution ranges and behaviours.  As a 
result of these changes in the physical and natural world around us, this also means that our past 
experiences to deal with the environment are becoming a less reliable guide for the present and 
particular the future. 

At the conference, the progress in attributing the occurrence of weather and climate related extremes 
to global warming was well recognized. For example, research at Oxford and elsewhere has shown 
that the frequency of occurrence of heatwaves has changed over the recent years in various regions 
Ref 3. The nature of these heatwaves has also changed. Speaking at the conference, Maarten van Aalst 
of the Red Cross Red Crescent Climate Centre highlighted that advance warning of exceptionally hot 
temperatures in September 2016 did not lead to an adequate disaster risk management response in 
the Netherlands, because it was expected that temperatures would cool down during night-time, as 
would normally be the case during this time of the year. However, this did not happen and as a result 
the impacts where larger than anticipated.    

Adaptation to climate change has to be seen as continuous process that starts now and is embedded 
in a broader risk management effort. Saleemul Huq from the International Centre for Climate Change 
and Development (ICCCAD) in Bangladesh and the International Institute for Environment and 
Development (IIED) in the UK highlighted that adaptation has to be seen as an iterative, applied 
process and much can be learned from strengthening research collaborations on adaptation in 
developing countries, where natural resource based livelihoods and economic sectors have to address 
vulnerabilities to current climatic conditions and many adaptive practices are being pioneered. He 
highlighted the progress that Bangladesh has made in managing climate risks, which can provide other 
countries with important insights into vulnerability reduction efforts.  

 

Development can strengthen the adaptive capacity to climate change, but there 
are limits 

Poor people tend to be most vulnerable to the impacts of climate change. Advancing development 
can help in increasing the resilience to climate change. According to work done by Stephane 
Hallegatte and others at the World Bank Ref 4, a world that does not jointly address development and 
climate change will likely be world where an additional 100 million or more people will be faced with 
poverty by 2030, reversing gains that have been made over the past decades.   
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1.5 °C vs 2 °C: Avoided climate change impacts, easier adaptation? 

One would generally assume that staying closer to present-day climatic condition will be better. The 
more we depart from current climatic conditions the less we can rely on historic experiences of 
managing climate risks apply and more (novel?) adaptive measures may be required. Consequently, 
limiting global warming to 1.5 ⁰C should be safer than warming levels of 2 ⁰C and particularly 
beyond. But a more ambitious warming limit requires more stringent mitigation efforts, hence there 
is interest in understanding how much safer the world would be through such additional efforts. As 
the scientific community has largely focused on understanding the impacts of 2 ⁰C and higher levels 
of warming, there is currently limited detailed scientific knowledge of how this greater ambition 
would translate into differences in exposures to climate related hazards at regional and local scales. 
The Oxford conference was a contribution to begin pulling together the existing information and 
identifying important knowledge gaps.  

Initial results suggest that there may indeed be some considerable difference in the magnitude and 
regional distribution of impacts. Work presented by Carl-Friedrich Schleussner Ref 5 and others show 
that the temperature extremes experienced in a 1.5 °C warmer world may still be within the upper 
limit of what has been historically observed. While already in a 2 °C warmer world, the shifts will be 
more pronounced and we may indeed enter the realm of new climate regime.  

Furthermore, tropical regions appear to be particularly sensitive to this additional half degree of 
global warming. With regards to agriculture and food security, yields for major cash crops such as 
maize and wheat would be more affected. While for some ecosystems, such as coral reefs, the 
difference may be the difference between hanging on or large-scale and potentially irreversible loss 
with adverse knock-on effects for marine biodiversity and fisheries.  

Concerning the adaptation of natural systems, it is the rate and magnitude of change that matters. 
Focusing particularly on species and ecosystems in the UK, Mike Morecroft of Natural England 
underscored that species may be able to cope with and absorb climatic changes when keeping global 
warming to well below 2 °C or even closer to present day conditions, while higher warming levels 
may exceed the resilience of some species, requiring adaptive measures. This implies that 
ecosystems will undergo a more profound transformation and natural resource managers will have 
to focus on change management, identifying possible refugia where species can survive.  

Uncertainty remains, but we can limit the risk for surprises 

Pursuing a 1.5 °C mitigation pathway does not mean that we will indeed succeed in limiting global 
warming to 1.5 °C. It just means a higher likelihood that global warming levels will not go much beyond 
this, but some risk remains. This risk is a result of uncertainties that the climate and natural system 
will indeed react as the models project. Given the complexity, there is always the possibility that the 
system turns out to be more sensitive than anticipated. Furthermore, a 1.5 °C mitigation pathway is 
based on a continued societal commitment to globally effective emission reductions that ultimately 
lead to a stabilization of the atmospheric greenhouse gas concentrations. Being on a 1.5 °C mitigation 
pathway today does not help if this is abandoned tomorrow. A sustained effort is required. 

Easing up on mitigation efforts means a willingness to take on additional risk that we may reach global 
warming levels, which trigger large scale changes in the earth system’s response to climate change 
and which may prove catastrophic for proportions of human society. There is evidence that the risk of 
crossing such tipping points is substantially higher beyond 2°C warming. The discussions in Oxford also 
point to possible benefits of avoided impacts by keeping to a 1.5 °C versus a 2 °C warming trajectory. 
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Particularly with regards to hot temperatures and heavy precipitation events there are robust findings 
for lower levels of exposure Ref 6

, as summarized by Sonia Seneviratne of the Swiss Federal Technology 
Institute Zürich (ETH Zürich). While further region specific research is needed as well as a better 
understanding of the impacts of other extremes, limiting global warming to 1.5 °C represents an 
additional assurance that humanity will stay in a climate regime that it can largely manage.  

 

Concluding remarks and Outlook: Climate Risk Management and the Sustainable 
Development Goals 

The core focus of the conference was on climate change and specifically, the implications of 1.5 ⁰C for 
mitigation pathways and adaptation. Several speakers, among them Nebojsa Nakicenovic, Deputy 
Director of the International Institute of Applied Systems Analysis (IIASA) in the opening plenary 
lecture and Achim Steiner, former head of the United Nations Environment Programme (UNEP) and 
now director of Oxford’s Martin School in the closing remarks, reminded the audience that the Paris 
Agreement and its ambitions have to be viewed within the wider sustainable development context. In 
2015, the international community also agreed to the sustainable development goals (SDGs) Ref 7, 
which define the strategic direction of policies and measures that address the economic, social and 
environmental dimensions of sustainable development. Comprised of 17 global goals and 169 
associated targets, the SDGs seek to advance humanity to a world free of poverty by 2030, ensuring 
food, water and energy security, and providing the conditions for human welfare and social justice, 
while sustaining the earth’s life support systems. The Paris Agreement explicitly informs the solution 
space for the SDGs. Stabilizing global average temperature at well below 2 °C or even at 1.5 ⁰C requires 
staying within a cumulative carbon budget (a maximum total amount of carbon emitted into the 
atmosphere). However, there are different options to achieve this and mitigation strategies should be 
cognizant of possible synergies and trade-offs. At the same time the pursuit of development objectives 
can enable or conflict with actions addressing climate change. Hence, there needs to be move away 
from strategies focusing on single policy objectives towards an emphasis on systems thinking and 
integrated solutions. 

A particular example are the potential interactions between food security, environmental 
sustainability and climate protection in the land-use context. As discussed above with increasing  levels 
of global warming and departure from current climatic conditions, agricultural systems are becoming 
more vulnerable and some regions may struggle to adapt to these changes. However, to rapidly 
stabilize the concentration of greenhouse gases in the atmosphere in order to stay within the warming 
limits set forth by the Paris Agreement most scenarios suggest that so-called negative emission 
technologies are needed Ref 8, which remove some of carbon from the atmosphere and hence help to 
balance some emissions from other human activities. Solutions interacting with land for agriculture 
and forests include measures focused on soil carbon management, biochar and bioenergy with 
subsequent carbon capture and storage. The expansion of bioenergy requires additional land and 
there are concerns about competition for food security and implications for local level vulnerabilities. 
By contrast increasing soil carbon content does not require changes in land-use and is expected to 
have positive effects on land productivity and climate change mitigation Ref 9.  

In this context, technological fixes and upscaling of practices may not be sufficient in itself. Studies 
show that much of the solution space for food as well as energy security objectives may lie in measures 
focused on managing demand, such as sustainable diets and energy efficiency. These will require 
behavioural changes. Research into how we best achieve such behavioural changes will hence be an 
important piece of the puzzle. Ultimately, it becomes again a collective value judgement of how much 
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space for development we are willing to provide so that development needs and aspirations for a 
growing world population are met, while sustaining the climate and environment for future 
generations.  Mitigation, adaptation and development options need to carefully consider the 
interactions between multiple objectives before strategic choices are being made, but the time for 
decisions and actions has to start now.   
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