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The value of values in climate science
To date, values are not widely acknowledged or discussed within physical climate science. Yet, effective 
management of values in physical climate science is required for the benefit of both science and society.
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The recently published Working 
Group I contribution to the Sixth 
Assessment Report (AR6) of the IPCC 

acknowledges that values play a role in the 
construction of climate change information. 
AR6 recognizes that science has its own 
values, including openness, objectivity and 
evidence-based thinking. However, it also 
recognizes that social values — fundamental 
views on what is good, right and important 
(see section 1.2.3.2 in ref. 1) — guide a 
number of decisions in the “construction, 
assessment and communication of 
information (high confidence)” (see section 
‘Executive Summary’ in ref. 1). This marks 
a departure from the traditional ‘value-free 
ideal’ of science, according to which social 
values should have a limited role in scientific 
research, while values that are epistemic (for 
example, precision and accuracy) are seen as 
legitimately influencing research.

The appeal of the value-free ideal largely 
rests on its association with objectivity and 
impartiality. However, the ideal has been 
challenged by philosophers of science who 
have demonstrated that social values are 
integral to research without threatening its 
objectivity or impartiality. Indeed, ethical 
evaluation of the societal consequences 
of error is a marker of good scientific 
practice2. Awareness of values is needed, as 
unacknowledged assumptions can introduce 
biases3,4. At the same time, social values 
should not be allowed to bias research 
towards a predetermined conclusion5.

Although the AR6 has opened the door for 
an open discussion about social values, values 
are discussed in only two chapters (chapters 
1 and 10) and did not propagate into the 
rest of the report, or into the Summary for 
Policymakers. This suggests that despite the 
open acknowledgement of social values in the 
construction of climate change information, 
there might be some difficulty in recognizing 
how this actually occurs.

To aid in developing awareness of values, 
and to help ensure that social values play 
a legitimate role in research, we provide a 
number of key messages on the management 
of values for the climate science community, 

and present examples of value judgements 
in different aspects of climate science (see 
Boxes 1–3).

Awareness of values
Social values may enter climate change 
research on many levels, such as setting 

the aim or purpose of studies6, formulating 
research questions7, constructing and 
evaluating models8 and communicating 
results3. Many such steps in research are 
mediated by choices, and so developing 
an awareness of values can be aided by 
developing an awareness of choices. 

Box 1 | Values in multimodel-based assessments

A great number of research questions 
in climate science are answered by 
combining results from global climate 
model simulations within a multimodel 
framework and/or by their integration 
with observations. Winsberg20 argues 
that an opaque, inscrutable tapestry of 
values lies behind such results, due to the 
models’ size and complexity, distributed 
epistemic agency and generative 
entrenchment of methodological choices. 
Any multimodel-based assessment must 
moreover deal with the questions of 
which models to include, and how to 
combine them (see Box 4.1 in ref. 21). The 
extremes range from including all available 
models, for example, in a Coupled Model 

Intercomparison Project context, and 
applying a one-model-one-vote principle, 
to selecting a single or very few flagship 
models. The underlying question of what 
is a good (enough) model is made explicit 
in model selection and implicit in model 
weighting, and relies on value-laden 
choices of metrics that may favour one 
spatial scale or region over another, one 
process over another or one stakeholder 
interest over another. This applies also to 
the AR6 approach of using a constrained 
ensemble of emulators for future 
projections, where the constraints are 
chosen to be based on simulation of past 
warming, equilibrium climate sensitivity 
and transient climate response.

Box 2 | Values in event attribution

Event attribution in its broadest sense 
is the evaluation of the contribution of 
causal factors to observed events22. Two 
different methodological approaches 
to event attribution in climate science 
have been at times fiercely debated: the 
so-called probabilistic approach and 
the storylines approach, which occupy 
different positions on a spectrum of what 
level of conditioning on the meteorological 
circumstances is appropriate (see section 
11.2.3 in ref. 23). A focus of debate has 
been the treatment of uncertainty in 
the dynamic response to anthropogenic 
forcing, given that uncertainty in the 
thermodynamic response is generally 

much lower24. It has been argued that 
the two sides fundamentally disagree 
about risk preferences7. The proponents 
of the storylines approach are more 
concerned with false negatives (that 
is, falsely rejecting or underestimating 
anthropogenic influence on an event), 
and their methodology is supposedly less 
prone to this type of error, while it is the 
opposite for the probabilistic approach and 
its proponents. Both risk preferences, and 
hence preference for either methodology, 
are argued by Winsberg et al.7 to be 
motivated by values, in particular by 
the balance between valuing epistemic 
confidence and informativeness.
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Different sets of choices may prioritize 
and thereby benefit the interests of some 
stakeholder groups over others9.

To illustrate how values guide choices, 
consider climate model development8. The 
initial purposes of any climate modelling 
study reflect some interests — be they 
those of modellers or the funding bodies. 
Such interests in turn reflect values. The 
prioritization to study one region over 
another, or near-term versus long-term 
climate change, for example, reflects the 
priorities and values of either the researchers 
or the funding bodies.

However, the influence of values is not 
limited to the choice to prioritize one aim over 
another; they can influence the subsequent 
construction and evaluation of the model, 
too. For example, the value-laden purposes 
of models may influence the choice of what 
components and relationships to model or not 
to model. As to the evaluation of the model 
against observations, the initial purposes and 
priorities can have an impact on what counts 
as a good enough fit with observations8. 
Where results from several models are 
integrated, values affect model selection 
and/or weighting (see Box 1). Furthermore, 
important scientific debates about 
methodologies can sometimes ultimately 
concern values (for example, risk preferences 
in event attribution (Box 2), or more broadly 
in climate change itself, with implications for 
the representation of uncertainty10).

Developing an acute awareness of how 
methodological choices and broader aims 
advantage different interests forms the first 
step in effectively managing the influence  
of values.

Careful incorporation of values
After developing an awareness about 
values associated with different choices 

in research, this information needs to be 
dealt with. At a minimum, values should 
not be allowed to direct scientific inquiry 
towards a predetermined conclusion2,3,5. 
In a more positive vein, one of the central 
recommendations in the philosophical 
literature has been to foster diversity. 
Diversity is important, because value 
judgements that are shared by a dominant 
majority can be rendered invisible11,12. 
Where researchers come from a diverse set 
of perspectives, there is the opportunity to 
achieve greater objectivity by incorporating 
different perspectives, as is for example 
done by the IPCC’s increasing inclusion of 
scientists from developing countries.

Furthermore, it has been proposed 
that value judgements should be made 
transparent; they should reflect social and 
ethical priorities, and be scrutinized through 
engagement with multiple stakeholders3. 
However, a number of these proposals 
require further contextualization to climate 
science, as only some (for example, see 
refs. 13,14) are tailored to specific practices 
of climate science (for example, climate 
services; Box 3). To name but two obstacles 
to the issued guidelines, stakeholders 
such as future generations cannot be 
engaged with, and there is the possibility 
of reasonable disagreement between 
stakeholders. To make philosophers’ general 
recommendations on the management of 
values more relevant to climate science, 
engagement of the climate science 
community would be helpful.

Bridges to the humanities
Managing social values requires reflecting 
on the relationship between science and 
society, which is studied by many disciplines 
in social sciences and the humanities. 
Engaging with this research can support 

the physical climate science community in 
navigating their role as experts in a field 
of high societal relevance. Workshops 
and focused meetings provide a good 
opportunity to increase interdisciplinary 
collaboration and training for physical 
scientists on value judgements and the 
science–society relationship. Reflecting 
on social values should not be siloed to 
the humanities and social sciences, but be 
part and parcel of the practice of physical 
scientists. For example, recognizing that 
values cannot be separated from physical 
science (as in part already noted by the 
IPCC’s AR61) would pave the way for 
substantial progress in managing values in 
climate science.

Much could be gained by making 
the topics of values and the relationship 
between science and society part of science 
education. Allowing students the space to 
reflect on the relevant humanities literature 
would promote more nuanced and effective 
practices. This could be achieved by 
inclusion of a component on ethics and 
philosophy of science in degrees such as 
physics, meteorology or computer science, 
as is already done by some institutions.

Value judgements in communication
There is no neutral way of framing 
information, as framing always involves 
decisions on what to include or exclude15. 
For example, the interpretation of statistics 
can be critically value-influenced and 
requires both statistical and value literacy16. 
Furthermore, when scientific findings are 
communicated to policymakers or the 
public, communicators should be aware of 
the values of the audience to build a bridge 
between those values and the scientists’ 
framing of the message17.

Values are also relevant when thinking 
of the responsibility of scientists to inform 
the public. Scientists may feel obliged to 
refrain from expressing societal values in 
line with the principle of the IPCC to be 
policy relevant, yet policy neutral. Scientists 
also may fear that colleagues or the public 
may perceive this as biased or as activism. 
However, we recommend that scientists, as 
possessors of specialist knowledge, should 
first and foremost serve the public interest. 
Although there is a range of ways that 
scientists may position their expertise in 
relation to policy18, they should not restrain 
themselves from warning about threats that 
have a societal impact19.

Scientific research cannot be value-free, 
and climate science is no exception. To 
ensure the best support for decision-making 
within climate research, it is critical to 
develop an awareness of the influence 
of values on scientific practices and 

Box 3 | Values in climate services

Climate services provide climate 
information to assist decision-making, 
aiming to support adaptation, mitigation 
and risk management decisions25. This can 
be influenced by the values of all parties 
involved26. Maximizing the fit of the 
information provided to the needs of the 
service users includes, in particular, the 
consideration of the users’ value system27 
(see also ref. 14). Parker and Lusk13 argue 
that a significant and feasible component 
is to match the risk preferences of the 
analysis to those of the users. This can be 
done by learning which types of errors 
the users find particularly undesirable; 

recognizing methodological choices 
that differ in the risk of these errors; and 
making those choices in consultation 
with the users13. For on-demand climate 
services, the authors suggest the use of 
clear warnings about product limitations 
and uncertainties in anticipation of various 
risk preferences, which allow for user 
customization at the point of service. 
Otherwise, they propose the prioritization 
of those user groups that might suffer 
especially severe harms and have limited 
access to climate information, and call for 
clear communication of which choices are 
influenced by values and how13.
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communication. This goes beyond applied 
aspects such as climate services (Box 3) 
and extends also to the more foundational 
aspects of physical climate science. This can 
be achieved by reflection, considering the 
suitability of strategies such as transparency 
and diversity, cross-disciplinary cooperation 
and education. Although the philosophical 
literature suggests some guidelines on 
how social values can be better managed 
in science, work remains to be done in 
contextualizing such recommendations for 
climate science, which would be helped 
through engagement of the physical climate 
science community. Now that the report 
of the IPCC’s AR6 Working Group I has 
opened the door for acknowledging social 
values in climate science, we wait for 
scientists to step through it. ❐
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