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Abstract
Communication by scientists with policy makers and attentive publics raises ethical
issues. Scientists need to decide how to communicate knowledge effectively in a way
that nonscientists can understand and use, while remaining honest scientists and
presenting estimates of the uncertainty of their inferences. They need to understand
their own ethical choices in using scientific information to communicate to audiences.
These issues were salient in the Fourth Assessment of the Intergovernmental Panel on
Climate Change with respect to possible sea level rise from disintegration of the
Greenland and West Antarctic ice sheets. Due to uncertainty, the reported values of
projected sea level rise were incomplete, potentially leading some relevant audiences
to underestimate future risk. Such judgments should be made in a principled rather
than an ad hoc manner. Five principles for scientific communication under such con-
ditions are important: honesty, precision, audience relevance, process transparency, and
specification of uncertainty about conclusions. Some of these principles are of intrinsic
importance while others are merely instrumental and subject to trade-offs among
them. Scientists engaged in assessments under uncertainty should understand these
principles and which trade-offs are acceptable.
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Introduction

The communication of scientific findings to nonscientific audiences is fraught with dif-

ficulty. Policy-relevant conclusions may depend on technical judgments that the audi-

ences are incapable of evaluating. Transparency about scientific processes can be

confusing to nonscientists. Scientific conclusions are always uncertain – science is

largely about estimating uncertainty – but audiences may understand how scientists

reach conclusions and yet sometimes disagree with each other in the face of uncertainty.

Problems of communication and miscommunication are particularly significant with

respect to assessments such as those of the Intergovernmental Panel on Climate Change

(IPCC), which have major policy implications and are politically contested. The intui-

tions of practicing scientists about what words mean to others may not be reliable guides

to communication; and the intuitions of different sets of scientists could be quite differ-

ent, leading to inconsistency. It is therefore important for students of ethics, and of pol-

itics, to collaborate with natural scientists to develop principles for scientific

communication with respect to such policy-relevant assessments that are philosophically

defensible, workable in practice, and likely to generate comprehension by relevant audi-

ences. This article is an attempt to generate wider discussion of these issues by proposing

a set of principles for public scientific communication under conditions of uncertainty.

Our focus is on scientists’ communications with those members of the polity who are

attentive and relatively well informed: policy makers and the policy analysts and advo-

cates, currently nongovernment officials who participate in informed policy discussions.

By the time scientific information has filtered down to the general public, it typically has

passed through many other elites who have more direct communication with members of

the broader public. Understanding how scientists communicate with these elite groups is

crucial for understanding how the broader public engages with scientific issues. In this

article, therefore, we focus on scientists’ communication with policy makers and these

attentive, relatively well-informed parts of the public, with respect to assessments of

issues such as climate change, as opposed to the general debate about the ‘public under-

standing of science’.1

Part I of this article discusses a real example of the problems that arise in communi-

cating findings of scientific assessments: the treatment of possible sea level rise as a

result of melting of ice sheets in Antarctica and Greenland in the Fourth Assessment

of the IPCC.2 In this instance, the IPCC assessment led to confusion and may have inhib-

ited effective planning by coastal communities. For example, in assessing sea level rise

for official planning purposes, the New York City Panel on Climate Change (2009) pre-

sented two projections, one based on the IPCC’s estimates and a second based on the

panel’s own analysis, which differ by 2.5 feet in the 2080s, a difference that makes it

difficult to take practical, long-term steps under a risk-based approach. In Part II, we turn

to the philosophical literature for guidance on issues of communication under conditions
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of scientific uncertainty. We explore the epistemic and ethical norms associated with sci-

entific communication to policy makers and attentive democratic publics, and the partly

distinctive sources of the norms that govern such communication. This analysis suggests

a prima facie set of five plausible principles to guide such communication. Part III out-

lines our principles, providing justifications for each. In this discussion, we distinguish

between crucial principles that are not subject to trade-offs and those that are instrumen-

tal to larger goals, which are subject to trade-offs. Part IV considers this issue of trade-

offs among principles. Which principles may come into conflict with one another, and

what are the ethics guiding trades-offs among them? We conclude with some thoughts

on the importance of updating and revising these principles in light of experience and

propose some ways in which scientists might communicate with nonscientific audiences

in ways that honor and promote these principles.

The Fourth Assessment of the IPCC on sea level rise: A case
of communications failure

Sea level rise due to global warming is a major concern for scientists and policy makers.

Once built, the infrastructure of coastal settlements such as bridges, tunnels, roadways,

and port facilities lasts for many decades, so infrastructure is usually built with a view

toward future conditions. Over 300 million people worldwide reside in low-lying deltaic

areas vulnerable to episodic coastal flooding. As the world warms, sea level rise has the

potential to permanently inundate a significant fraction of this area. Furthermore, episo-

dic flooding from coastal storms would reach areas further inland that are rarely flooded

today. Taken together, this pattern of risk has caused many states and municipalities to

use sea level projections from the IPCC as a guideline for current land use decisions.

Sea level rise can be projected using computer simulations of global climate models.

There are at least three important processes contributing, and two of them can be calcu-

lated with moderate confidence, that is, thermal expansion of sea water as it warms (most

fluids expand when heated), which causes the water in the ocean to take up more volume

and thus rise; and melting of mountain glaciers, which injects additional water into the

ocean. These two factors account for about 75 percent of recent sea level rise.

However, there is a third factor that is difficult to calculate but may become the larg-

est of all in the future: The melting and disintegration of the ice sheets on Greenland and

Antarctica. These massive bodies contain sufficient ice to cause 7 m and 57 m of global

sea level rise, respectively, if they were to disintegrate into the sea. Fortunately, about

52 of the 57 m bound in the Antarctic ice sheet is believed to be relatively stable and

resistant to the level of warming expected in this century and even beyond. Nevertheless,

that leaves ice equivalent to about 12 m of sea level rise in these ice sheets, which is vul-

nerable to warming. Its loss to the sea due to warming could have costly, even devastat-

ing consequences if the change occurred relatively rapidly, that is, over several centuries.

Thus, the rate of loss is a critical question for policy makers and determining it is a crit-

ical goal for scientists.

There are two ways that the water currently locked in these ice sheets can become part

of the ocean and add to sea level. Ice can simply melt, a process already underway over

large parts of Greenland and already adding to sea level. But ice can also slide toward the
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sea, a process accelerated by warming (called ‘dynamical’ ice loss). In Greenland, slid-

ing currently accounts for half of the contribution of that ice sheet to sea level rise, as

much as melting does. But Antarctic is too cold to melt much; there, sliding is the major

factor and is expected to remain so as the world warms.

Scientists can predict melting fairly well, but they have no model that allows them to

predict future increases in sliding. The lack of such capability created a quandary for scien-

tists drafting the IPCC reports, particularly those in Working Group I (WGI), tasked

with assessing the physical science basis of the problem: Should they report the part

of future sea level rise which they felt capable of projecting with some confidence and

simply indicate the potential for a large additional, but unknowable contribution? Or

should they refuse to estimate sea level rise at all, given that using the first approach

would almost inevitably mean that some policy makers, out of confusion or despera-

tion, would use the number given, a number based on only two of the three important

processes? IPCC authors (IPCC, 2007) chose the first course, highlighting the two

‘known’ factors in a prominent table with a cautionary technical note as part of the

table’s caption and a small amount of text about the third factor, a form of presentation

that arguably failed to make clear just how limited the value of those projections must

be. We reproduce this table as our Table 1.

Confusion and misuse of the projections did indeed result, perhaps due to a lack of

clarity and transparency. But following the second course might have been even less

satisfying in its incompleteness. A third option, absent credible models of ice sheets,

would have involved exercising subjective expert judgment based on all available evi-

dence to come up with a number incorporating all three factors (thermal expansion,

mountain glacier melt, and ice sheet disintegration via melting and dynamical loss), with

sufficiently transparent communication of these judgments so that policy makers could

Table 1. Table SPM.3 from the IPCC Fourth Assesment (IPCC, 2007).

4 Politics, Philosophy & Economics

 at UNIV OF NEW HAMPSHIRE on April 14, 2016ppe.sagepub.comDownloaded from 

http://ppe.sagepub.com/


more accurately grasp the risks and the unknowns. Implementing this third option would

have deviated from what some participants view as the standard IPCC approach, which is

to present a review and assessment of currently published scientific articles. Employing

this third option, the number given would arise not directly from published articles but

from the subjective expert judgments of IPCC scientists about the limitations and uncer-

tainties in the state of the published work. Such an approach has occasionally been

employed by IPCC in other situations characterized by ‘deep uncertainty’, and in fact

was used by a different IPCC working group (Working Group II, tasked with assessing

impacts, vulnerability, and adaptation)3 to characterize the behavior of ice sheets beyond

the 21st century, in its section of AR4 (O’Reilly et al., 2012; Schneider, 2009).

There is no firm IPCC guideline for choosing one approach to assessing uncertainty

over another, and interview-based historical analysis of this particular episode (O’Reilly

et al., 2012) suggests that the decision to use one approach in WGI and another in Work-

ing Group II was partly a function of the particular cast of authors involved in each group

as well as the bureaucratic arrangement of the WGI report, which divided responsibility

for evaluating the role of ice sheets among several chapters. In addition, Working Group

II has a special mandate to use a risk management approach to frame its findings. One

characteristic of such a framework is to give decision makers as comprehensive a basis as

possible on which to make decisions. Leaving gaps, as WGI did, does not fully satisfy the

need for comprehensiveness, but that working group did not view its obligation in the

same terms as did Working Group II. This is an area of the assessment process which

certainly deserves more study.4

Although none of the options available to the scientists was highly attractive, the exer-

cise that in fact took place was clearly not satisfactory, since the result was confusion and

probably the inhibition of effective planning by coastal communities. The scientists in

the IPCC Fourth Assessment did not have available to them a set of principles and prac-

tices that had been based on reflective discussion, so essentially had to make up their

practices as they went along.

Insights on the ethics of communication from the philosophical literature

To provide perspective on such cases as that described in Part I, we focus in this section

on the ethics of communication, taking the standpoint of scientists seeking to enable

audiences to understand assessments on such issues as climate change.5 But before dis-

cussing how scientists should communicate to policy elites, we need to ask a prior ques-

tion, why should anyone listen to scientists? In other words, under what conditions are

scientists seen as legitimate sources of authority? If we asked whether taxes should

be increased or decreased on the rich, whether the welfare state should be more extensive

or more restrained, or whether the United States should rely less on military instruments

of foreign policy, we would not ask scientists.6 Those are questions of distribution and

judgment not easily amenable to the tools of social science, much less of natural science,

which is our focus here. Politics is a competitive enterprise, rife with strategic behavior:

Audiences cannot take for granted the sincerity of speakers and typically are wise

to ask themselves about the speakers’ interests and motivations. As a result, anyone

who communicates to the informed public – including policy makers and other
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policy elites – needs to be credible. That is, communicators need to have authority,

defined as the ability to induce deference from audiences about the validity of certain

claims or practices. Scientists cannot claim traditional or charismatic authority, so as

Max Weber argued, they need to have a rational basis for their authority to speak on these

issues. Their credentials – university positions, memberships in scientific societies,

Nobel Prizes – establish some credibility, but scientists also need to establish and main-

tain credibility by following well-established scientific processes to reach and explain

their conclusions.

Philip Kitcher provides an answer to the question – ‘why listen to scientists?’ – that

we find convincing. Any complex society needs an epistemic division of labor since to

function well it needs to gain and apply much more knowledge than any of its members

can individually possess or deploy. In reflecting on values, and in accepting scientific

arguments, members of the society engage in discussions that ‘are adequate to the extent

they reach the conclusions that would have resulted from an ideal deliberation under con-

ditions of mutual engagement’ (Kitcher, 2011: 51). ‘Mutual engagement’ is crucial here

but is also problematic: how can well-informed scientists genuinely engage with mem-

bers of the public who are not scientifically trained? We suggest that the scientists need

to follow five basic principles of communication that we discuss in Part III. One source

of these principles is ethical, that is, intrinsic to science is the norm of honesty about

communicating scientific findings. But another source of those principles is more instru-

mental: if scientists do not follow a clear and justifiable set of principles in their com-

munications, which are relevant specifically to scientific assessments, they will not be

credible and their communications will be ineffective.

But the mutual engagement part of the story suggests that scientists ought also to listen

to reactions from the public. Again, there are intrinsic and instrumental aspects to this

injunction. Scientists have an ethical obligation to listen to democratic publics, since the

social value of science in the end depends in part on whether it serves widely shared social

values. Instrumentally, if scientists listen to publics, particularly about the problems that

publics find most pressing and worthy of support, publics are more likely to listen to them.

Before discussing scientific communication, we outline some general ethical princi-

ples with respect to communication that serve as background for our discussion. The

most important principle is that members of audiences should be treated with respect

equal to that accorded to the set of people who are communicating information. The prin-

ciple of reciprocity operates, that is, when Person A is a communicator, he/she should

treat audiences as the communicator would want to be treated when others, with exper-

tise of one kind or another, are sending communications to a group of which he/she is a

member, and the communicator should listen to their reactions both to improve the quality

of their understanding of his/her messages and due to the principle of mutual respect,

which reflects a fundamental belief in equal human dignity. It should be quite natural for

experts to understand the relevance of the principle of reciprocity, since they are so often

on the receiving end of advice in areas where they are nonexperts. On any given subject,

some people will be experts and others will be members of the attentive public or the gen-

eral public, but this situation can change as a result of efforts by members of the attentive

or general publics to improve their understanding. In any case, epistemic inequality does

not reflect an intrinsic difference in dignity between the experts and the nonexperts.7
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What is special about scientific communication in general and about scientific com-

munication to policy makers in particular? We identify two distinctive aspects of such

communication. First, there are norms internal to the scientific process itself, deriving

from the nature of the scientific enterprise. If one violates these norms, one is not doing

good science. These norms include honesty in reporting conclusions, and similar honesty

in presenting data in a way that allows efforts at replication and falsification and that

recognizes the role that interpretation plays in science. Good scientists avoid misleading

incompleteness, involving reporting only some of the relevant information that has been

revealed by experiments or observation.

Second, there are norms deriving from what we might call the ‘scientific social contract’,

from the nature of the ties between science and government, and more broadly society, aris-

ing from the significant (if limited) deference to expert scientific knowledge that is often

expected of publics and policy makers in a modern democratic society. The deference

implies responsibilities of scientists to communicate effectively and in ways that are not mis-

leading: the contract involves an exchange of public funding and deference for clearly

expressed and relevant information.8 Such deference implies sufficient respect by audience

members that they are willing to listen to the scientific community and not to claim superior

scientific knowledge, although it does not imply that the science necessarily determines the

policy decisions that should follow, which depend on a range of factors including broader

democratic debate. Indeed, it is to be expected that the policy preferences of members of

attentive publics, as of broader publics, will be affected by their values, experiences, and pre-

conceptions, and ways of reasoning about matters such as risk and uncertainty.9

In our view, the sources of these two sets of norms – internal to science and involving

relations between science and society – are quite distinct. Maintaining the distinction

between them enables us to distinguish between two different justifications for norms

that may sometimes overlap but sometimes pull in opposite directions: those norms that

derive from the nature of science as such, and those deriving from the special place of

science in a society (and in particular, here, in a democratic society). The norms that are

intrinsic to science, in our view, take absolute priority: Scientific communication that

violates principles of good science cannot be justified. In scientific communication, there

are no ‘noble lies’. The application of norms deriving from the scientific social contract,

on the other hand, is conditional on the nature of the audiences to which scientists speak

and the purposes of their communications. As we will see, these norms may come into

conflict with one another; and if they do, there will be trade-offs that need to be viewed

contextually, in terms of the values that are served by emphasizing one or the other.

By deriving norms from the nature of science itself and from its place in a scientific

social contract, we place the role responsibilities of scientists at the forefront of our

account of their ethical responsibilities. That is, regardless of whether one adopts a sophis-

ticated form of consequentialism or a deontological approach, we believe that it is appro-

priate to focus on the ethics of professional roles. This focus on the ethics appropriate to

being a scientist does not depend on a prior decision about which overall ethical view to

adopt. Instead, we view it as an example of what Cass Sunstein (1998) calls an ‘incomple-

tely theorized agreement’. In the absence of general agreement about which overall ethical

theory to adopt, it is appropriate to focus on the ethics of professional roles as one impor-

tant domain for which there is relatively more settled social agreement.
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A final point on the fundamental ethical responsibilities of scientists is that scien-

tists in a free society have an obligation to interrogate the purposes and demands of

policy makers, not simply to accept them as valid. We rightly criticize the Nazi scien-

tists who used science in the service of grossly immoral and inhuman policies, and we

should criticize scientists who accept a frame of reference from any similarly unethical

part of the policy-making public. The act of communication in line with an audience’s

understood aims and values is itself an ethical choice, one which must be evaluated in a

broader ethical context.

We began by accepting two principles that are in some tension with one another:

(1) an epistemic division of responsibility as articulated by Kitcher and (2) the principle

of equal mutual respect as reflected in the practice of reciprocity. Scientific communi-

cation in a democratic society must resolve or at least manage this tension. Yet while

open and honest communication is a broad presupposition of democratic politics, the

ethics of communication is surprisingly underdeveloped in the philosophical literature.

Honesty – construed as the avoidance of intentional deception – is one widely held pillar

of acceptable communication. Another is transparency. However, recent work has raised

important challenges as to whether transparency as an ideal may sometimes undermine

effective communication rather than achieve it (Fung et al., 2007; Heald, 2006b; Manson

and O’Neill, 2007; O’Neill, 2002, 2006).

Given these challenges, Onora O’Neill suggests that communication, ‘unlike mere

self-expression, is ethically acceptable only when it aims to be accessible to and asses-

sable by its audiences’ (2002: 186). We find this formula helpful. It encapsulates our

approach, which is to focus on scientists’ communication with policy-relevant elites

as an act of communication, one which needs to take explicit account of what an audi-

ence assumes, is interested in knowing, and will be able to understand. This philosophi-

cal framing of the nature of communication avoids a stark choice between deontology

and consequentialism. Instead, it directs our attention to ethics as involving a set of

choices that help to determine whether an act of communication will fail or succeed.

While helpful, O’Neill’s formula raises as many questions as it resolves. What makes

communication ‘accessible to’ and ‘assessable by’ a particular audience? If the fundamen-

tal goal of communication is understanding, transparency may have to be reconceived as

one potential means to reach that goal rather than as a sine qua non or sufficient route by

itself. Yet sharing incomplete information can be potentially deceptive in itself, precluding

the information audiences need to make informed decisions. Many complexities and trade-

offs seem to lurk behind the injunctions to be ‘honest and transparent’. Indeed, we have to

think about how we view assessments, audiences, and scientists.

We envisage communication on scientific issues involving assessments as a set of

concentric circles. With respect to climate change, the largest circle represents the sci-

ence of climate change as a whole, including understanding its chemical and geological

sources, natural fluctuations, and history over the course of millions of years, as well as

the extent to which it is affected by and in turn affects human activity. A smaller circle

within this large circle would represent scientific reviews and assessments of the anthro-

pogenic sources of climate change. Within that circle one could place governmentally

mandated scientific assessments of the anthropogenic sources of climate change, as rep-

resented in the reports of the IPCC. Finally, a dot in the center of these concentric circles
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could represent a particular assessment, such as the Fourth Assessment of the IPCC. Our

focus in this article is on scientific assessments, particularly those mandated by govern-

ments as in the various IPCC assessments. It is this form of scientific communication

with which we are most concerned.

Not only do assessments come in different varieties; so also do audiences. Again, the

image of circles is relevant. The widest circle is that of the sentient population of the

world, regardless of citizenship or levels of expertise. Since everyone in the world will

be affected by climate change, on the principle of respect, all of these people should have

access to information about climate change. They may or may not seek it – that is, they

may or may not join the attentive public. But if they do seek information, it should be

available to them, as is now readily possible through the World Wide Web. This audi-

ence is fixed except for generational change. The other circle consists of the global

policy-attentive public – people who pay attention to issues of climate change and

actively try to understand it. This audience is changeable, since individuals can join

or leave the attentive public. Scientists can direct messages to specific audiences, at dif-

ferent levels of specificity and drawing on different shared understandings; but these

messages must be scientifically consistent with one another to meet the fundamental

principle of honesty, described in more detail below.

Finally, scientists are not a monolithic group but themselves might be described as

populating a series of overlapping circles in a Venn diagram, with each circle representing

particular disciplines or subdisciplines. The nonoverlapping parts present a problem for

assessments: When decisions about ‘matter of fact’ need to be made in the presence of

deep uncertainties, the various scientific subcultures will deal with them differently and

there is the risk of incomplete or even conflicting messages to the various audiences arising

from such differences. Consider the ice sheet example: One interpretation of the existing

history (Oppenheimer et al., 2007) is that AR4 WGI authors seem to have decided that

results from predictive computer models built from basic understanding of the underlying

physics of the climate system, including ice sheets, were the best source available for

describing uncertainty. While this assumption is indisputably correct in the ideal, in the

real world the ice sheet models are too deficient to be used in a predictive mode. Rather

than building an alternative approach using the available information at hand (for example,

studies of ice sheets and sea level in ancient climates and careful extrapolation of recent

behavior, as utilized by Working Group II on a different part of the problem), WGI

demurred. It is worth speculating on what might have happened had a different cast of

authors had written the relevant section of the AR4 WGI report, or if its organization had

not put projection of outcomes solely in the hands of a group dominated by modelers.

Core principles

What plausible principles or norms might we advance for consideration for communica-

tion by scientists to policy elites? Before listing and defending principles for how scien-

tists should communicate, we emphasize the point about listening to publics. Science is

socially valuable insofar as it meets legitimate social goals. Nazi science was appalling

because the goals it sought were inhuman and indefensible. Any science that merely

sought to satisfy elite curiosity, in ways that could not be socially valuable, would not
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be so pernicious but would be difficult to defend as a valuable activity on which substan-

tial social resources should be spent.10

One relevant set of considerations for scientists engaged in deciding which problems to

work on involves the views of attentive publics, insofar as their responses are the result of

genuine deliberation. Many questions of basic science arise from fundamental anomalies

of which publics may well be ignorant. For these issues, the views of attentive publics will

only be indirectly significant – for instance, when they support funding because they

believe that a certain line of theoretical work might have valuable practical implications.

Yet since there is an infinite set of problems that scientists might explore, choices are nec-

essary; and many of these choices, especially at the level of applied science, are heavily

influenced by social considerations. For example, deciding whether it is more important

to examine the details of hurricane formation than to investigate mechanisms that deter-

mine heat wave intensity should be heavily influenced by the views of attentive publics,

especially in view of the fact that to conduct such research, public funding is required.

To determine which problems to address, scientists should listen to attentive publics,

insofar as their responses are the result of genuine deliberation.11

With respect to what scientists should say, we list and defend five key principles for

communicative norms:

(1) Honesty: not lying or intentionally deceiving one’s audience, as well as avoiding

deliberately misleading incompleteness or manipulation involving deception.

(2) Precision: providing as precise as feasible a description of scientific findings.

(3) Audience relevance: communicating clearly about issues that have implications

for public policy in such a way that members of the intended audience can draw

valid inferences for policy and policy advocacy.

(4) Process transparency: providing a clear description of the scientific process of

inference, and the process of peer review, in such a way that scientifically qualified

members of the audience could check the validity of the conclusion for themselves.

(5) Specification of uncertainty about conclusions.

We comment below on each of these five principles. Before doing so, however, we

note two points. First, communication is a matter not just of persuading people but of

getting them to think through problems themselves.12 Doing so effectively is a skill that

scientists who seek to enter the public arena need to develop. Second, just as important as

the principles themselves are the potential need for trade-offs between and among them

in specific applications. Part IV will focus on these trade-offs.

We begin our discussion of the five principles with general thoughts on their sources

and relationship as a matter of ethical theorizing. All derive from thinking through

O’Neill’s formula in the context of the norms of science and of the scientific social con-

tract. Honesty is a condition of making a speech-act one of communication rather than

manipulation; precision is a value of communicating science in particular; audience rele-

vance is a condition of making a communicative act successful, in that it succeeds in

actually making sense to (being ‘accessible to’) its audience; while process transparency

and specification of uncertainty about conclusions are both conditions of making com-

munication ‘assessable by’ its audience.
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While all these principles are relevant to scientific communication, we will argue that

honesty should be accorded a different status from the others. For reasons intrinsic to

both the nature of science and the scientific social contract, honesty is required of scien-

tists in an unconditional way; it is a deontological requirement rather than a source of

utility to be traded off against others, a requirement attaching to the professional role

of being a scientist.13

Honesty

We place the principle of honesty first because we regard it as intrinsic to science: It is

the sine qua non for this form of human activity. Dishonest science is fraud. As a pro-

cedural virtue, honesty rules out certain reasons for making choices of what to commu-

nicate (choices that must always be made, since all communications are necessarily

incomplete). Honesty precludes deliberate misstatements. It also precludes deliberately

misleading forms of incompleteness, which one could refer to as ‘biased incomplete-

ness’, and it precludes manipulation – seeking to ensure a certain response by the audi-

ence – that depends on deception, involving either intentional misstatements or the

presentation of deliberately incomplete information in a biased way.14 Conflicts between

honesty and the other values we have mentioned must be resolved in favor of honesty,

since an assumption of honesty on the part of scientists is a precondition both for the

enterprise and for audiences to regard scientists as credible sources of information. Hon-

esty is also part of a dichotomy: A communication is honest or it is not.

Honesty also precludes negligent statements: statements that fail to take due account

of criticism. It is not scientific honesty to ignore relevant criticisms or to keep repeating

one’s original claims without being appropriately responsive in explaining why they

remain justified in the face of relevant criticism, or why the criticism is unfounded. This

does not make scientists hostage to responding to repeated crackpots: the requirement of

honesty goes both ways, so that skeptics without good evidence are also dishonest if they

keep doling out the same remarks. But it does mean that an honest form of communica-

tion will accept external peer review and be responsive to relevant comments received.15

As a procedural virtue, honesty requires the cultivation of the habits and practices that

can help one to keep oneself honest. Philosopher Linda Zagzebski explains:

[I]t is not sufficient for honesty that a person tell whatever she happens to believe is the

truth. An honest person is careful with the truth. She respects it and does her best to find

it out, to preserve it, and to communicate it in a way that permits the hearer to believe the

truth justifiably and with understanding. (1996: 158)

Zagzebski suggests that honesty (which she classes initially as a moral virtue) requires a

range of intellectual virtues. Moreover, she insists that honesty is required on the part of

the auditor (the audience of the communication) as well as on the part of the speaker.

Whether as inquirer or as communicator, the honest person ‘must be attentive, take the

trouble to be thorough and careful in weighing evidence, be intellectually and percep-

tually acute, especially in important matters, and so on, for all the intellectual virtues’

(Zagzebski, 1996: 159).
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Precision

Science aspires to describe reality in precise rather than vague terms, as well as to

explain, as precisely as possible, what is observed. From a strictly scientific standpoint,

more precision in communications among working scientists is always desirable, and

much science is about increasing the precision of estimates. Yet from the standpoint

of communication with attentive publics and policy makers, highly precise statements

may require the use of technical language and the inclusion of detail that is confusing

to these audiences and only marginally relevant to their policy judgments. Precision

refers to the range of outcomes and their likelihood, but being too precise usually

involves giving too much explanation to be simultaneously transparent – a point that

we discuss further below.

Both honesty and precision require openness to revision, implying an openness to

facts that contradict one’s view (Klemp, 2012). Yet there is an important difference

between honesty and precision. Honesty and dishonesty are dichotomous: One cannot

be partially honest. Precision, on the contrary, is not part of a dichotomy; it is a matter

of degree. Honesty depends in part on the absence of intention to mislead; precision

depends on the error range for an estimate. Clearly, a statement can be honest but impre-

cise but even highly precise statements, if they are dishonest, are worthless. To be honest,

the speaker’s choice of facts and statements must be made without intention to mislead.

The criterion of precision raises difficult trade-offs with both audience relevance and

transparency, because, as just noted, the more precise scientific statements are, the more

they may require technical knowledge to interpret. We therefore return to issues of pre-

cision below, after discussing audience relevance and transparency.

Audience relevance

Scientific communications need to be intelligible to audiences and sufficiently linked to

their concerns about policy. We combine these criteria of intelligibility and policy rele-

vance, discussed separately below, in our principle of audience relevance. This principle

is rooted fundamentally in the scientific social contract discussed above, in which scien-

tists receive some degree of deference in return for clearly communicating their findings.

The principle of intelligibility is a necessary response to the fact that it is impossible for

any scientific communication to be wholly complete, in the sense of being both explicit

and specific, because communicative acts necessarily presuppose a whole range of

understandings and attitudes on the part of the audience as well as the agent. As a result,

the aspects ‘that are made explicit always presuppose and rely on understandings that are

not made explicit’ (Manson and O’Neill, 2007: 12). Furthermore, seeking completeness

could reduce the intelligibility of the communication, particularly to audiences not

composed of scientific experts. Audience relevance must therefore be considered to

define the domain and specificity of communication to be given, and so the precision

required – a precision sometimes described as accuracy: ‘Adequate accuracy is more

important than illusory completeness . . . ’ (Manson and O’Neill, 2007: 90, emphasis

original).16 Data dumping, for example, would violate the intelligibility dimension

of audience relevance (Heald, 2006a: 34–35; Manson and O’Neill, 2007: 90).
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By contrast, shaping disclosures to the needs of audiences is a better prescription, as

has been noted in the context of disclosure of corporate and organizational information

by Fung et al. (2007) who argue that such disclosure policies17 ‘succeed when they are

user-centered’ and when they are sustainable insofar as they ‘gain in use, accuracy, and

scope over time’ (p. 11 for both quotations). The fact that some kind of incompleteness is

inevitable, however, does not mean that intentionally or negligently misleading forms of

it which violate the principles of honesty should be tolerated.

Audience relevance is best achieved when audiences are clear about what they need to

know, about the questions they want answered and about the level of prior knowledge

that they bring to the table. In the context of scientific assessments, this has been well

established when questions have been put to scientists to answer, as was done for exam-

ple by the governmental parties to the IPCC for AR3. Whether or not such questions have

been specifically identified in advance, scientists offering assessments should think

about ways to address their communication to be relevant to policy decisions without

being prescriptive of them. Methods for marshaling communication in the service of

‘decision support’ in the area of climate change have been laid out by the National

Research Council of the United States in its report ‘Informing Decisions in a Changing

Climate’ (2009). It sets out six principles for communicating in a way so as to provide

effective decision support: begin with users’ needs, prioritize processes over products,

link producers and users, build connections across disciplines and organizations, and

design for learning from experience in an iterative way (2009: 40–41).18 These principles

accord with our more basic norms for communication and offer helpful guidance to sci-

entific assessors seeking to implement them.

Intelligibility. There are weaker and stronger ways to interpret the requirement of intellig-

ibility to intended audiences. We adopt the weaker version: scientists involved in assess-

ments should, insofar as this is consistent with honesty, make statements in language that

can be understood by rational, intelligent nonscientists. Doing so requires avoiding using

terms or expressions that are likely to be misunderstood. Such efforts at intelligibility are

likely to make the assessment somewhat less accurate – less precise and less full in the

areas it treats– so there are trade-offs involved here.

A stronger version of intelligibility would involve expecting scientists to draw on

research in the psychology and sociology of communication in shaping their messages

to policy makers. We know from the pathbreaking psychological research of Kahneman

and Tversky that people’s beliefs can be strikingly affected by how situations are framed,

for example, as losses or gains relative to some reference point (Kahneman and Tversky,

1981 et seq). The intelligibility component of the audience relevance principle could there-

fore be interpreted as justifying framing issues in ways that take into account cognitive

bias.

If such an appreciation of cognitive bias lead to framing issues so that scientific

assessments are more readily and more accurately understood by publics, it is unproble-

matic. For instance, it could be the case that framing issues in terms of human ‘blame’

leads to defensive reactions as a result of ‘guilty bias’ (Markowitz and Shariff, 2012:

244). If so, it would be wise to avoid a blame-oriented framing of climate change issues

to avoid this cognitive distortion. But the danger is that framing issues in particular ways
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can easily slide over into manipulation, in which the speaker takes advantage of known

human cognitive limitations to generate behavior that is in the speaker’s interest, but not

necessarily that of the audience. Such an attempt to frame issues in an appealing way

could conflict with the honesty principle. Use of ‘framing’ and other psychological

mechanisms to shape audience reception has to pass the tests of honesty and precision

before they can be included in what audience relevance allows and requires.

Policy relevance. In the specific case of scientists communicating assessments, and in cer-

tain other cases of scientific communication, the category of audience relevance includes

not only intelligibility but also, specifically, policy relevance. Scientific assessments

need to be relevant to the formation of policy. To achieve policy relevance, scientists

engaged in assessments must tell their audiences what they need to know to support intel-

ligent action and present this information in a form that is sufficiently vivid to get their

attention.19 To achieve this communication successfully, the speaker must ascertain a

wide range of facts about his/her audiences: what is the range of policy outcomes with

which each audience is concerned, and which values held by the audience are relevant to

these outcomes? What view of these outcomes, and their connection with values, does

each audience already have? How much does each audience already know, or think that

they know? As we have indicated above, messages may be framed somewhat differently

for different audiences, but they need to be fundamentally consistent with each other and

with the underlying science.

Policy relevance as a dimension of audience relevance might be thought to make

communication more urgent and to justify injecting emotional content in the messages.

Indeed, it has been argued that environmental science should be counted among the ‘cri-

sis disciplines’, which impose additional ethical duties on their practitioners (Cox, 2007).

But the urge to convey information vividly to make its policy relevance obvious may

come into conflict with other principles, such as precision.

We have noted that although some assessments may be generated by scientists, many

of them – and in particular those of the IPCC – are commissioned by governments, at

least some of which are concerned about ‘understanding the scientific basis of risk of

human-induced climate change’ (‘Principles Governing IPCC Work’, online at http://

www.ipcc.ch/pdf/ipcc-principles/ipcc-principles.pdf as of April 25, 2014). In this con-

nection, it becomes an important issue how one thinks about ‘risk’. Are risks necessarily

negative – implying some probability of situations coming into being that are worse in

value terms than the status quo – or could there be a risk of outcomes that would con-

stitute improvements for some set of people? Indeed, there has been some debate within

the IPCC on whether to highlight those aspects of climate change that could produce

gains for some people – the ‘winners’. This point does not presuppose that the govern-

ments commissioning the IPCC have already decided to act in relation to the risks it eval-

uates, only that a concern of some kind with such risks is assumed.20

Process transparency

We begin by noting that transparency has multiple dimensions. One dimension is very

close to the intelligibility required by audience relevance, denoting that the meaning can
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be understood by the audience – in which case sometimes too much ‘completeness’ (such

as data dumping) can actually obscure a message and make it nontransparent in this sense.

But the dimension that we discuss under the heading of ‘process transparency’ is different.

It refers to the requirement – intrinsic to the scientific method – that transparency should

attach to the process by which a conclusion was reached, and it is this which must be laid

open to the audience (perhaps independently of whether they are able to understand it).

This is the core of what we call process transparency: it is the principle that scientists must

record and publish their data and methods as precisely as possible in order to facilitate

interpretation and enable others to engage in validation and falsification.

David Heald has argued that transparency is best treated as an instrumental value,

which should be assessed according to how well it contributes to other values and aims.

The benefits and disadvantages of transparency in any given act of communication are

‘contingent upon the directions and varieties of transparency that occur and on the habi-

tat with which they interact’ (Heald, 2006b: 71). We agree: transparency can be traded

off against other values – not against honesty, which we regard as fundamental and not

subject to trade-offs, but against such values as precision, audience relevance (including

intelligibility and policy relevance), and communication of uncertainty. For instance,

complete transparency might entail such detailed and complex discussions of the scien-

tific process by which conclusions were reached as to obscure the major points of an

argument, made to nonexpert audiences, or to weaken the policy relevance and vividness

of the communication.

What are the special context of scientific communication with policy makers? Here it

is important to note that process transparency has an independent source in the values of

science as such as well as in the values of science within society. That is, process trans-

parency has to be consistent with maintenance of the integrity of the scientific process

and not only with the needs of policy makers. This may well mean that some forms

of openness and disclosure are shaped less for audience relevance than to enable other

scientists to test and replicate findings. There are likely to be tensions between these two

purposes of transparency.

The source of process transparency in the nature of science as such may also lead to

balancing between retrospective and real-time forms of disclosure. Real-time transpar-

ency may not always be possible or desirable. One context where it would not be desir-

able would be that of extreme urgency. For example, suppose that a government

monitoring agency knew with certainty that a meteor was going to hit an area in New

York City between 34th and 42nd streets and between 6th and 8th avenue, in precisely

two hours. The information would have to be accurate and intelligible, and its transmis-

sion would certainly be policy relevant. But if the agency is credible, based on past expe-

rience, no sensible person would demand a fully transparent account of how this

conclusion was reached.21 Another context where real-time transparency might be dama-

ging is where it engenders destructive defensiveness, as Heald notes in the political con-

text (2006a: 31–34), if agents seek off the record ways of doing business rather than

endanger their public reputations with positions taken or explored in process that may

not ultimately be those they end up holding.

The IPCC process raises issues of real-time transparency in that it marks out a specific

slice of scientific results, with a cutoff date, for evaluation in each assessment report. Yet
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as the ice sheet/sea level case in AR4 WGI shows (O’Reilly et al., 2012), this cutoff point

led to difficulties for scientists who were aware of later findings yet had to make a decision

by a certain time whether to incorporate them in the report. Web site technology should

make it easier to fulfill the requirement of process transparency without providing so much

information that the audience is confused. That is, the World Wide Web should make

trade-offs between process transparency and audience relevance less severe. Communica-

tors of scientific information can state basic findings in simplified form, as long as they

include links that enable the curious members of various audiences to understand the pro-

cess by which the findings were reached in greater depth. The overriding principle here is

that although a communicator does not have to ‘dump’ all available information on an

audience in a single blast, he/she has the responsibility to answer all relevant questions,

and thereby to go as deeply into the subject as the audience members are willing to go.

Specification of uncertainty about conclusions

Intrinsic to science is the reporting of uncertainty about conclusions. Like honesty, such

reporting cannot be treated as a merely instrumental value, since it attaches to the non-

negotiable heart of the scientific enterprise: Scientists, as scientists, are constrained to

estimate and report uncertainty. But the complexities of estimating and communicating

uncertainty are such that decisions need to be made about the types of uncertainty that

should be discussed, and how to do so without excessively impairing audience relevance

and process transparency.

Two major forms of scientific uncertainty can be distinguished that are particularly

germane to the sea level rise example explored here: parametric uncertainty and struc-

tural uncertainty.22 Parametric uncertainty refers to situations in which the causal pro-

cesses are well understood but the exact magnitudes of responses can be assessed

only with some significant margin of error. When there is structural uncertainty, by con-

trast, scientists do not have good representations of the underlying causal processes. In

general, the degree of uncertainty of the scientists conducting an assessment will be

greater under conditions of structural than parametric uncertainty.

In a situation in which many outcomes are possible, such as future sea levels at a

given date, but where there is no structural uncertainty, experts try to enumerate the

probability of each outcome (for example, 10 percent chance or sea level rise of 1

foot by 2030, 2 feet by 2060, 3 feet by 2100, 10 feet by 2200, and so forth). This

information is based on an agreed-upon model of the physical world. Information

communicated to policy makers in this form facilitates decisions, like how high

to build sea walls, how far inland to require populations to retreat from the coast,

how much emissions reduction to mandate in order to reduce these probabilities

or the expected impacts (called risks).

But what if the probabilities can’t be specified numerically? That is, what if there is

structural uncertainty, as in the IPCC ice sheet example? In such a case, scientists have to

embark on a poorly defined process of deciding what and how much they can responsibly

say about uncertainty without firm guidance from the state of the field. Such a situation is

inherently ambiguous. In ambiguous situations, experts need to rely on their own judg-

ments, using subjective rather than objective criteria, to determine and communicate risk
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to policy makers because no agreed-upon model provides a numerical basis for doing so.

Often, two equally qualified experts will arrive at different views of uncertainties and

may even communicate different messages to policy makers. Although experts have

struggled with ambiguity for decades (Ellsberg, 1961; Millner et al., 2013), there are

no generally agreed rules for assessing and reporting it.

A particularly daunting type of ambiguity arises when structural uncertainty results in

‘fat tails’ (that is, potentially significant but unlikely effects at either end of a probability

spectrum), which cannot be reliably specified because no adequate model exists. What is

an expert’s obligation insofar as communication of risk is concerned when his/her sub-

jective professional judgment tells him/her that there is a small but significant probabil-

ity of a very damaging outcome (for example, a 40-foot sea level rise within a couple of

centuries), but no model can be trusted to validate or falsify this outcome and some of

his/her colleagues disagree with his/her evaluation of the limited evidence?

This distinction between parametric and structural uncertainty is highly relevant to

the issue of sea level rise. With respect to thermal expansion of oceans and the melting

of ice, scientists face parametric uncertainty: the precise extent of thermal expansion and

melting in response to temperature change is not precisely known. With respect to the

possible sliding of large blocks of ice off a landmass, however, there is structural uncer-

tainty since the underlying causal processes are not well understood.

Conflicts and trade-offs among principles

On their face, each of these principles points to ethical values that scientific communi-

cation strives to honor and promote. Yet, these prima facie principles can also come into

conflict, both in theory and in practice. The conflicts generate further ethical questions

that are especially interesting and challenging.

Figure 1 differentiates three kinds of situations. In the most benign case, there is no

tension between two principles. These compatible cases are marked with C. In a second

set of situations, tension between criteria must be resolved in one way due to the intrinsic

nature of good science. These science-dictated cases are marked with S. The third set of

situations, involving trade-offs that cannot be resolved on a priori grounds, are marked

with T.

Honesty and specification of uncertainty seem fully compatible; specifying uncer-

tainty is an essential aspect of an honest scientific process. Likewise, specification of

uncertainty seems compatible with precision and with process transparency. To under-

stand with precision an assessment, and to understand how it was conducted, specifying

uncertainty seems essential. And precision also seems largely compatible with process

transparency. Tensions between honesty and other principles must be resolved, as we

have argued, in favor of honesty. The most difficult trade-offs (marked with T) all

involve audience relevance, which can be in conflict with precision, process relevance,

and specification of uncertainty.

What this suggests is that the major problems of communication in scientific assess-

ments involve how to make scientific findings relevant to audiences. Now this may

sound tautological, that is, the problem of communication is the problem of relevance

to an audience. But reflection on this truth offers some important lessons. One is for the
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audience themselves. An audience member must realize that scientists will indeed com-

municate differently among themselves when they are engaged in doing science, from

the way in which they communicate to an audience. In doing the latter, scientists will

have to make certain assumptions about what the audience knows, wants to know, and

needs to know. These assumptions may be wrong, but so long as they are made in good

faith (not deceptively), they are legitimate and indeed indispensable elements of scien-

tific assessments. Insofar as possible, scientists should make their assumptions explicit

so that the audience understands them.

A good guide to making the trade-offs we have identified in an ethically consistent

manner is to refer to the overall goal for trade-offs of effective scientific communication

to audiences, including audiences of policy makers, so that the audience understand the

range of potential future possibilities, their likelihoods, and the ways in which their deci-

sions may affect how the future actually unfolds (including the attendant uncertainties).

Where uncertainty includes ambiguity, in which the uncertain and less likely outcomes

cannot be uniquely characterized and could nevertheless be hugely consequential should

they become manifest, communication must include mention and representation of that

uncertainty; conversely, communication that excludes mention or representation of it

will mislead. Honesty at a second-order level about the trade-offs made, and about the

concerns about audience judgment, which were taken into account, is itself a value to

be honored in scientific communication.

In its presentation of the results of WGI with respect to the Greenland and West Ant-

arctic ice sheets, the AR4 report ultimately excluded representation of the potential for

increased dynamical disintegration of the Greenland and West Antarctic ice sheets from

its numerical estimates of sea level rise, on the grounds that scientists had not yet estab-

lished sufficiently credible models, which could project this component. Although the

Principle: Honesty - Precision Audience
Relevance

Process
Transparency

Specification
Of Uncertainty

Honesty – S S C C

Precision S – T C C

Audience
Relevance

S T – T T

Process
Transparency

C C T – C

Specification
Of Uncertainty

C C T C –

C ¼ compatible cases
S ¼ resolution dictated by scientific norms
T ¼ trade-off that cannot be resolved simply by imposing S

Figure 1.
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report added a verbal caveat noting this exclusion, the result was that the numbers which

policy makers were given for use in estimating possible sea level rise omitted one poten-

tially significant factor that could lead to much higher rates of sea level rise. This poten-

tially misleading approach was especially problematic given that IPCC assessments have

serious regulatory, fiscal, and distributional implications for public policy. As an alter-

native, scientists could have offered a transparent assessment of the range of views

among experts on potential sea level rise due to the dynamical component, thus augment-

ing and enhancing the value of the numbers in the table. The range could have been

described quantitatively if some experts were willing to make numerical judgments

(based on alternative sources of evidence noted above), or qualitatively, or both. In any

event, this broader uncertainty assessment should have been situated in a manner giving

it equal prominence with the table.

One method for developing such alternative assessments is via elicitation of subjec-

tive expert opinion (Polson and Curtis, 2010; Renooij, 2001), potentially leading to the

development of a second table to be paired with the first, providing policy makers with a

more complete assessment of uncertainty and a better basis for developing policy. Pro-

cess transparency and specifying uncertainty might be further developed by including

more information about the process by which expert judgments were made, both about

the data itself and about the range of such judgments and their aggregation (or not) into a

scientific consensus. It is a crucial responsibility of scientists to explain – and find ways

of more precisely explaining – the level of consensus that characterizes a particular

claim, even if it is not a claim that they particularly as individuals wish to advance.

Finally, in the processes of communication between scientists and policy elites, all

parties need to acknowledge that the attempt to honor each of the criteria set out above

can only be achieved imperfectly, and that the criteria are likely to come into regular

conflict. These ethical principles help scientists navigate the difficult challenges that

accompany communicating uncertainty, but we cannot rely on scientists alone. We need

active engagement from policy makers and citizens to hold scientists accountable and

help them discern how their scientific expertise can best be communicated to influence

public policy. This kind of collaboration and cooperation can ensure that ethical princi-

ples and democratic values are both honored and promoted.

When conflict occurs, the goal of effective communication needs to be valued by both

sides as the proper regulative ideal by which conflicts are to be resolved. In general, this

means that the process must be consistent with Kitcher’s conception that its results

should approximate those resulting from ‘ideal deliberation under conditions of mutual

engagement’. On an individual level, this means that individual scientists as well as pol-

icy makers need to develop a skill of practical intelligence in judging, weighing, and

adjudicating among such criteria (Russell, 2009; Swanton, 2003). This is not an exercise

for which fail-proof rules can be given. Instead, it is a matter of experience and self-

awareness, in which a knowledge of the history of science and scientific communication,

and a practice of self-reflection (not common among various expert communities), will

help to bolster both self-confidence among scientists and confidence in their judgment

among policy makers. These virtues of discernment and self-awareness are essential

tools with which we can cope with uncertainty and learn how to communicate about

it and despite it.
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Conclusion

A principled analysis of scientific communication under uncertainty leads to several gen-

eral conclusions and also helps provide specific guidance in situations like the one we

described, involving the effects of movement in ice sheets on sea level rise. Honesty and

the basic principle of communicating various types of uncertainty are intrinsic to science

and must be respected, both for the long-term consequentialist reason of maintaining cred-

ibility and because honesty is intrinsic to science as well as an essential component of the

principle of respect for persons. The most problematic issues arise when audience rele-

vance conflicts with forms and levels of precision, process transparency, or of communi-

cating uncertainty that could be distracting to audiences seeking to understand, in

laypeople’s terms, the essence of a scientific problem. The resulting trade-offs need to

be addressed explicitly and in a reflective way, which inevitably involves difficult choices.

In the ice sheet/sea level rise example with which we began this article, precision and

the communication of uncertainty were sacrificed to a desire to avoid confusion through

simplification, and a reluctance to state conclusions that did not reflect a scientific con-

sensus. But the decision to refrain from pronouncing on the contribution of ice dynamics

to sea level rise before a scientific consensus had been reached itself led to misleading

statements. Clearly, if there is a scientific consensus on an issue, the principle of honesty

requires that it be stated; and if there is not such a consensus, the same principle requires

that its absence be noted.

We do not see a valid ethical argument for the principle that only conclusions that com-

mand a consensus should be stated in an assessment. Nor do we see an ethical principle

supporting the highlighting of the quantifiable aspects of uncertainty over the nonquantifi-

able aspects, which is what IPCC did in the ice sheet example. Such approaches may be

tempting for assessments, but the arguments for them seem to us more bureaucratic and

organizational – to provide ‘protective cover’ – than ethical in nature. On an ethical basis,

it seems clearly superior, when there is no consensus, to provide a range of possible results,

with attendant probabilities if possible, and explicitly accompanied by a statement that

there is great uncertainty about these propositions. The result of not following such a prin-

ciple, as in the ice sheet/sea rise example, can be misleading communications.23

This article has focused on the criteria, and the trade-offs, involved in scientific com-

munication under uncertainty. But in practice these criteria should inform the work of

institutions, not merely individuals.24 In comments to us, Harold Shapiro has distinguished

between the ‘ethical obligations of individual scientists and the additional ethical obliga-

tions of the scientific community writ large. For the latter what is required is not only an

articulation of what these ethical obligations are, but the formation of institutional arrange-

ments to carry them out. Science has plenty of associations focused on getting more money

from society, but few, if any, focused on ensuring the scientific community as a whole is

meeting its ethical responsibilities’. If the criteria put forward in this article are persuasive,

and the trade-offs we have identified genuine, we hope that relevant scientific institutions,

such as the National Academy of Sciences, will consider how to institutionalize arrange-

ments that enable the scientific community to meet its ethical responsibilities.

We do not put forward these conclusions as proven facts, but as arguments that seem

sound to us after serious reflection, discussion, and deliberation. We state them not to bring
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an argument to a conclusion but to begin a more searching and diverse discussion of the

principles that should govern communication of scientific results under uncertainty.
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on April 12–13, 2013; and a further revision was discussed at a PIIRS Director’s Book

Forum on March 5, 2014; a final discussion at the Princeton Workshop on Epistemic

Dimensions of Democracy Revised on April 30, 2014, raised broad questions that we

must defer to future research. We are grateful to the participants in all of these meetings

for discussion and to the anonymous referees of this journal for their helpful suggestions.
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Notes

1. On these issues see Brossard and Lewenstein (2010) and Russell (2010); for an overview of

climate change communication practices, Moser (2010); for a comparison with weather pre-

diction, Stephens et al. (2012); for an institutional perspective, as opposed to the individual

perspective taken here, see Cash et al. (2006).

2. We focus on AR4 as our case study and limit ourselves to its data, because this article was

accepted for publication in October 2013, before AR5 was released; we made only minor

modifications to it after it was accepted.

3. One of the authors of this article (MO) was a lead author of the chapter of the Working Group

II report which developed the assessment of the ice sheet contribution beyond the 21st century.

4. For such further study, comparison with general approaches to risk management outside the

IPCC context, such as the ISO 31000 code of practice, could be beneficial. In the Fifth Assess-

ment, WGI took a different approach as well, but that is a story for a future article.

5. Our concern is with scientists who are attempting to do this in good faith, whatever else they

may understand themselves or be understood by others to be doing in doing science. Much

work in ‘science and technology studies’ focuses on the extent to which what scientists do

is inherently, in some sense ‘political’: see for example Jasanoff (2004) or Latour (2004) who

stresses the role of scientists as constituting the very publics they address. One of us (ML) is

indebted to Mark Brown for discussion of these issues.

Keohane et al 21

 at UNIV OF NEW HAMPSHIRE on April 14, 2016ppe.sagepub.comDownloaded from 

http://ppe.sagepub.com/


6. Both natural and social scientists, however, need to calibrate the information they provide to

policy makers to make it policy relevant. See, for example, MacRae (1985) on designing pol-

icy indicators that take account of public values.

7. We are indebted for this point to a conversation that Robert Keohane had with Jeremy Waldron,

October 22, 2012.

8. On the responsibilities of scientists in relation to policy positions, see Pielke (2007) and Don-

ner (2014).

9. On these factors, see, for example, Kahan (2010) and Markowitz and Shariff (2012). This

implies that a simple deficit model on which better information leads to determinate changes

in judgment or policy is inadequate, as is now generally agreed.

10. Kitcher (2011: 99) discusses a Restoration Comedy by Thomas Shadwell, The Virtuoso,

whose central character, S. Nicholas Gimcrack, declares that ‘I content myself with the spec-

ulative part of swimming; I care not for the practice. I seldom bring anything to use; ‘tis not

my way. Knowledge is my ultimate end’.

11. This is not to say that scientists should defer to publics whose views reflect mere prejudice or

superstition. They should not defer to majorities that reject research on human immunodefi-

ciency virus/acquired immunodeficiency syndromes because they regard homosexuality as

intrinsically immoral and subject to legitimate repression. For a model of ideal deliberation

to govern well-ordered science, see Kitcher (2011: 105–137).

12. Here we paraphrase the valuable comment of one of this journal’s referees.

13. On the ethics of professional roles, see Oakley and Cocking (2001).

14. On manipulation, see Goodin (1980).

15. Anderson (2011: 146, 147) calls this a test of ‘epistemic responsibility’ within the scientific

process; in our view, it is also an important element of the norm of honesty in scientific com-

munication, in particular of assessments.

16. The difference between honesty – a categorical imperative – and precision – subject to trade-

offs – is exemplified by the fact that while it is sensible for Manson and O’Neill to write about

‘adequate adequacy’, it would be nonsensical to write about ‘adequate honesty’. In a particular

communication, the speaker is either honest or not.

17. Fung et al. (2007) actually refer to these as ‘targeted transparency policies’, but as they are not

discussing scientific cases, it is clearer for us to class their account under precision rather than

under the (for us) special scientific criterion of (process) transparency.

18. We thank Robert Lempert for directing us to this report.

19. This is a formulation used by our colleague Rob Socolow at a discussion on October 10, 2012.

20. Governments participate in a wide range of other risk-management initiatives and frame-

works, including ISO 31000; the Davos International Development Risk Committee, and the

United Nations Development Programme’s disaster management program. Conversely, non-

governmental organizations must also confront the risks of climate change for their core mis-

sions; the Red Cross for example has set up a Climate Centre in the Netherlands to help

coordinate and inform its efforts to do so.

21. This fanciful example illustrates another point: in this article, unlike the example, we are concerned

with communicating information in which there is no severe time pressure. We assume that there is

sufficient time available to transmit whatever information is important and appropriate.

22. Further kinds of uncertainties can be specified at a finer-grained level of analysis. Silver

(2012) divides what we treat as parametric uncertainty into two further categories: ‘initial
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condition uncertainty’ about the noise in the immediate data entered into a model, and ‘sce-

nario uncertainty’ about the noise in how key parameters might change in the longer term.

Stirling (2010) provides a more general typology of uncertainty which is particularly useful

in analyzing complex environmental questions characterized by a spectrum of knowledge

gaps. The terms used here, parameter and structural uncertainty, fall most comfortably into

Stirling’s ‘uncertainty’ and ‘ambiguity’ categories, respectively, but the terminology used

throughout the literature on uncertainty is not entirely consistent. One point of relative agree-

ment is that the term risk refers to situations where probabilities of outcomes are well defined

by a high degree of expert consensus.

23. We thank our colleague Stephen Pacala for pointing out that in deciding what to reveal and

what to hold close, scientists apply different standards of evidence in distinct situations. For

example, scientists might feel justified communicating the outcomes from a particular climate

model even when these are characterized by a wide range of uncertainty because the results

are informative in the context of the ongoing public policy debate. But the same scientist

might refrain from discussing findings about other questions from models or experiments until

a much higher precision is available. Such decisions reflect the views of the expert on how fast

uncertainty might shrink, what the expectations of the user (e.g. policy maker) are with regard

to the uncertainty in the findings, and how critical the findings are to an informed discussion.

24. For a discussion of the institutional dynamics governing how experts contribute to public

deliberation, see Christiano (2012).
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