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Abstract: 
The moral terrain of science, the full range of ethical considerations that are part of the 
scientific endeavor, has not been mapped.  Without such a map, we cannot examine the 
responsibilities of scientists to see if the institutions of science are adequately 
constructed.  This paper attempts such a map by describing four dimensions of the 
terrain:  1) the bases to which scientists are responsible (scientific reasoning, the 
scientific community, and the broader society); 2) the nature of the responsibility (general 
or role); 3) the level of responsibility (minimum demand or ideal); and 4) who bears the 
responsibility (the individual or the community).  Such a map will be used to elucidate 
the recent debate over the publication of studies concerning H5N1 flu virus. 
 

 

 

The traditional range of research ethics, or the Responsible Conduct of Research (RCR), 

is usually construed as concern over falsification, fabrication, plagiarism, and the 

treatment of human and animal subjects.  Clearly this does not suffice as an account for 

the moral terrain of science.  There are an abundance of ethical considerations that 

scientists must navigate in their work that are not captured by RCR.  Several authors have 

worked to expand beyond standard RCR accounts in the past decade (e.g. Pimple 2002, 

Schienke et. al. 2009) and these expansion efforts have been valuable.  But a more 

thorough rethinking is needed, one that provides a fuller mapping of the moral terrain of 

science. 

 

A full mapping has been stymied for two reasons.  The first is the history of research 

ethics, which has developed largely in response to perceived failings of the scientific 

community to police itself and which has been pursued largely in isolation from the 

philosophy of science community, hindering a full assessment of both the epistemic and 

moral requirements of science.  (Douglas 2010)  Part of developing a socially engaged 

philosophy of science is to bring philosophy of science back into conversation with 
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research ethics.1  Generating this conversation between these two areas does not mean, 

however, that ethical and epistemic issues in science are identical.  As Miriam Solomon 

has noted, in accounts of responsible science, “the ethical and the epistemic are 

intertwined, but they are not merged.”  (Solomon 2012, 335)  Because both epistemic and 

ethical issues are normatively central to science, and because they are intertwined in 

practice, it is only with both epistemic and ethical concerns in view that we can fully 

address the moral terrain of science.   

 

The second reason is that no one dimension can do justice to the moral terrain of science.  

I will suggest here that it requires at least four dimensions of consideration:  1) a set of 

bases for the responsibilities; 2) a distinction in kinds of responsibilities;  3) a distinction 

between minimally acceptable and ideal behavior; and 4) a distinction between collective 

and individual responsibility.  The first dimension, a set of three bases, arises from an 

understanding of the value of science in society.  The second and third dimensions are 

standard complexities in accounts of responsibilities. The fourth dimension concerns who 

it is that bears responsibility.  This dimension is the most conceptually challenging, as it 

can be quite difficult to articulate a sense of collective responsibility that does not just 

devolve back to individual actors and their responsibilities.  I will suggest that we can 

makes some sense of this dimension by focusing on collective responsibility expressed 

through the collective demands of institution building and maintenance.   

 

These dimensions arise in part from what it means to be responsible to something.  We 

need to know who is responsible (dimension 4) and to what they are responsible to 

(dimension 1).  The additional dimensions (3 & 4) concern the nature of the 

responsibility:  Is it a general responsibility or a role responsibility?  Is it a minimum 

requirement or an ideal?  There may be additional questions to ask about the nature of the 

responsibility, but four dimensions suffices for a first sketch of the moral terrain of 

science.   

 

                                                 
1  A task some have already begun, see, e.g. Elliott 2011, Kourany 2010, Fehr & 
Plaisance 2010.   
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It is also important to note that I focus on what scientists are responsible to, rather than 

responsible for.  “Responsibility for” raises problems of interpretation because of 

ambiguities that reside in that expression.   When we say that someone is responsible for 

something, we could mean that they are to be held blameworthy for something or that it 

is their ongoing job to take care of something.  This ambiguity, combined with the 

innumerable things one could be responsible for in either of these senses, makes this a 

poor starting point for analysis.  I also eschew equating responsibility to something with 

accountability to someone.  Accountability relations overlap with but are not 

commensurate to responsibilities, just as the spheres of the moral and the legal overlap 

but are not equivalent.   In this paper, I remain focused on the responsibilities of 

scientists, in the broad sense, not in who they are accountable to nor in what they are 

responsible for (in either sense).  Once the terrain is sketched, this map may be used to 

illuminate what we should think scientists are responsible for in particular cases or how 

we might ensure they are held accountable to people or institutions. 

 

Four dimensions might seem a bit much for scientists to consider.  But I doubt that 

scientists need to have all four dimensions conceptually mastered to become responsible 

researchers.  It is likely enough for researchers to have the first dimension of 

consideration, concerning the three bases of what scientists are responsible to, in mind to 

guide most of their practice.  Teaching responsible science could amount to teaching 

scientists the three bases of responsibility, and exploring the implications of all three 

bases.  But having the conceptual complexity of all the relevant dimensions is crucial for 

a full philosophical picture of the moral terrain of science.  In addition, these dimensions 

also make clear the need for careful consideration of institutional structures in science, 

which, as they shift, alter the pressures on scientists and the modes of coordination 

among scientists, and which are a key way to grapple with responsibilities at the 

collective level.  With the full map of the moral terrain of science, we can assess whether 

our institutional structures around science are aiding or hindering the morally responsible 

conduct of science.  
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In this paper, I sketch the moral terrain of science, using the four dimensions of 

consideration.  The map will then be applied to a difficult problem, the handling of dual-

use research in the case of the transmissibility of H5N1.  This will highlight the 

robustness and usefulness of the map.  I close by pointing to some things we can 

potentially accomplish with the map. 

 

Dimension 1.  The Bases for Responsibility 

 

The bases of responsibility are a description of what scientists are responsible to and why 

they need to be responsible to those things.  There are three of these bases for science: 

good empirical reasoning, the scientific community, and the broader society.  These three 

bases arise from the value of science to society and what it takes to do science with such a 

value.  Describing the value of science requires a description of science.  Although 

philosophers famously disagree about how to describe science, I will consider science as 

an iterative, ampliative process of developing explanations of empirical phenomena, 

using the explanations to produce predictions or further implications, and testing those 

predictions. In light of the new evidence from the tests, explanations are refined, altered, 

or further utilized. (Douglas 2009)  This iterative process produces an ever-developing 

empirical knowledge, which is also endemically uncertain.  We can never be sure our 

proffered explanations are correct—perhaps there is a better one which we have not 

thought of yet; perhaps new evidence will be gathered which will demolish our current 

explanatory systems and theories.  But the fact of this endemic uncertainty is also why 

science is the most robust form of empirical knowledge possible.  Because any particular 

part is always open to challenge, we can have prima facie confidence that our science is 

the best we can currently do and that science provides our most reliable empirical 

knowledge available.  It is, ironically, because science is uncertain that it is robust.  

Because of the endemic uncertainty, science is always open to empirical challenge.   And 

it is because science is empirical, i.e. that it is developed through concern with evidence 

and challenged by evidence, that it is reliable.    Society values (or should value) science 

for its generally robust, reliable, empirical knowledge production, both for the 

knowledge’s instrumental value and for its satisfaction of our curiosity.  This valuing of 
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science should occur with the full awareness of the endemic uncertainty that underwrites 

its robustness. 

 

But the process of science cannot be pursued by individuals in isolation.  The world is too 

complex, the epistemic challenge too great.  So science is a group project, an endeavor of 

an epistemic community.  This is essential, as social epistemologists have argued, to the 

nature of scientific knowledge.  (Longino 1990, 2002; Solomon 2001)  An epistemic 

community is needed to provide challenges to offered explanations and theories, to help 

develop and test implications, to develop new approaches, and to keep up the pressure on 

empirical claims so that robustness is assured.   

 

While we can point to this understanding of science to give reasons why society should 

value science for its empirical reliability and robust knowledge production, it is also clear 

that even as society does and should value science, science is not the only valuable 

enterprise in the society.  There are other sources of value, as potent or more potent as 

science.  Human activities such as the sharing of life in close partnership and community, 

the raising of children, the development and enjoyment of the arts, and the transmission 

of culture are other loci of value which science is not above.  The idea that science is the 

pursuit of “the highest human goal” that transcends all other values is no longer plausible, 

and seems dangerously naive after the science-based horrors of the 20th century.  (Kitcher 

2004)  Society should value science, but much else besides. 

 

This understanding of the value of science produces the three bases for the responsibility 

of scientists.  The first is to good reasoning practices; the second to the epistemic 

community of science; and the third to the broader society in which science functions and 

is valued.  Let me develop each of these in more detail and show their connection to the 

value of science.   

 

The first basis concerns the tenets of good scientific reasoning, and requires of scientists 

a concern for genuine empirical discovery. This basis rests on the aim of science, to 

produce reliable empirical knowledge.  That science is the best way we have to develop 
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empirical knowledge is the reason that science is (or should be) valued by society.  Thus, 

conducting empirical inquiry properly, respecting the evidence one gathers, and 

reasoning carefully about that evidence is crucial to the value of science.  It is this basis 

that is violated when scientists fabricate data or falsify records in order to produce a 

particular outcome.  It is also violated when scientists cherry-pick data because they want 

a preferred theory to be true, or when they deliberately avoid tests of a favored theory 

because they don’t want to know if it is false.   It is a responsibility to this basis that 

many scientists hold up as the core of scientific integrity.  (E.g., Macrina 2000) 

 

The second basis is towards the scientific community.  Scientists know that individually, 

even if they meet the first basis as best they can, their ability to develop scientific 

knowledge is limited.  It is in a robust intellectual community that scientists can be 

assured of doing their best work, of being made aware of their own blind spots, and of 

fostering the discussions which hone ideas and ensure the robustness of science.  Thus, 

given the necessity of working within an epistemic community for doing science, this 

basis is also central to the value of science, for without properly functioning epistemic 

communities, the value of science is seriously eroded.  When scientists are admonished to 

be fair when doing peer reviews, to treat students and mentorees well, to respond 

respectfully to criticism, it is on this basis that such calls are made.   It is also on this 

basis that the strongest arguments are made for diversity in science and for the proper 

functioning of forums for the exchange and critique of ideas.  (Solomon 2006, Intemann 

2009, Fehr 2011) Finally, it is on this basis that scientists are admonished to give proper 

credit to ideas, words, and information that help them in their work—it is a violation of 

these norms that is produced by plagiarism, which stymies the ability of the community 

to both assign proper credit and to track the scholarly development of knowledge.  

 

The third basis is towards the broader society in which all scientists function. It is this 

basis that is the least developed and understood in research ethics, but it is both potent 

and central.  Science does not operate in isolation from society.  It exists because it is 

valued by the broader society and functions within that society.  It is also not the only 

human endeavor that is valued by society.  Thus, the value of science arises in a society 
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that has other competing values.  The issue, then, is how to respect the other values in 

society while also respecting the value of science. In general, as long as society continues 

to value science, society should not threaten the practices that are essential to the 

production of scientific knowledge.  Thus, general policies which threaten scientific 

reasoning or the proper functioning of epistemic communities should be avoided.  But 

such a general protection of the scientific endeavor does not extend to protection for 

every particular study that might be pursued.  We can, as a society, allow the value of a 

particular piece of research to be outweighed by other societal values, as long as doing so 

does not undermine the value of science to society. The value of science must be 

respected at all times, even if it is sometimes outweighed by other considerations.  

 

This point requires some elaboration.  Restrictions on research created by societal values 

outweighing the value of producing or disseminating a particular piece of knowledge 

must meet several criteria if the value of science is to be respected.  First, the value of the 

knowledge that is being overridden and the societal value doing the overriding must both 

be explicit and acknowledged.  When societal values place restrictions on scientific 

practice, we are giving something up, even if we do so for very good reasons.  Second, 

the restrictions placed on science must themselves be transparent, even if some aspects of 

science are thereby obscured.  For example, some research may be classified for reasons 

of national security.  The fact of classification must be apparent, even as the research 

itself is obscured.  Third, the way in which the value of the particular area of research is 

being overridden must be targeted, so that the value of science generally is not 

undermined.  For example, if a particular use of animal subjects is deemed unethical, that 

particular methodology (e.g. vivisection without anesthetic) can be banned.  But pursuit 

of the knowledge that such a method might produce through other means is not thereby 

forestalled.  The potential value of the knowledge is not what is at issue—instead the fact 

that the method is ethically problematic and thus an unacceptable avenue for pursuit 

outweighs the value of the knowledge thus pursued.  In this example, scientists are still 

free (even encouraged) to pursue the knowledge through other means.  Or consider a 

thornier example, where scientists debate whether a particular line of inquiry should be 

pursued because of risks it poses to the society in which the research is conducted, as 
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scientists did regarding recombinant DNA in the 1970s.  The potential knowledge that 

might be produced using recombinant DNA did not automatically trump the concerns 

raised over the release of potentially dangerous organisms.  Nor did the sense of risk 

automatically trump the pursuit of the science.  Instead, both the scientific and societal 

concerns were made explicit and work-arounds were developed, so that the value of both 

could be respected.  (Lakoff 1980)   I will address the even more challenging example of 

the recent H5N1 research below. 

 

Contrast these kinds of cases with those in which scientists produce unwelcome results 

that might be seen as a threat to societal values, such as free-market values, as Conway 

and Oreskes (2010) chronicle.  In the account given by Oreskes and Conway, the value of 

science itself was systematically undermined by obscurantist techniques, willful 

distortion of the evidential record, cherry-picking of data, and the cultivation (with 

monetary incentives) of opposition accounts.  Oreskes and Conway show how such 

techniques created public doubt about scientific issues, including the health risks of 

smoking, the damage caused by acid rain, the existence of ozone depletion, and the 

causes of climate change, after expert consensus had already coalesced.  Doubt helped 

forestall political action imposing regulations on the free markets relevant to these cases.  

Opposition accounts and dissent in science are, of course, valuable to the scientific 

enterprise, but only if the value of science is not undermined.  Because the opposition 

was developed merely to forestall acceptance of scientific claims, rather than to engage in 

genuine truth-seeking debate, the communal practices of scientific debate were distorted 

in a widespread, duplicitous way.  Thus, the value of science was eroded for social and 

political gain.   

 

In sum, when a social or ethical value outweighs the value of knowledge that might be 

produced, the resulting restriction must not damage the value of science.  The restrictions 

on science must not encourage scientists to make claims that are not supported by 

evidence (which would undermine the basic reliability of science) or damage the ability 

of scientists to participate in the scientific community generally (by imposing opaque or 

arbitrary restrictions on their ability to speak about their research).  Nor should practices 
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which distort scientific debate by manipulating what it is scientists talk about or by 

manufacturing debate duplicitously for political ends be acceptable.  Targeted 

restrictions, that still respect the value of science and that are made apparent to those both 

within and without the scientific community, are needed.   

 

Despite the subtlety of this third basis of responsibility for scientists, we can see its 

pervasive importance in the way scientists often justify their work by emphasizing the 

societal good they expect their work to provide the broader society.  Such justifications 

are wielded both to support arguments for adequate funding and to argue against 

restrictions on research.  But, as noted above, obligations to society can legitimately 

generate restrictions on science.  Societal moral norms are the source of the restrictions 

on human and animal subject research—that human autonomy must be respected, that 

animals must not be treated cruelly, even if that places some research off-limits.  Societal 

norms are also central to the debate on “dual-use” research, research that while aiming at 

some good may also further vicious capacities.  Whether such research is too dangerous 

to pursue and/or disseminate because of its potential for causing great societal harm has 

become an increasing focus of debate.  Responsibilities to consider the wisdom of 

pursuing dual-use research arise predominately on this third basis, as we will see below. 

 

Several points arise from this depiction of the moral terrain for scientists. First, it carves 

up the traditional issues of RCR and distributes them among the three bases.  Most 

attempts at broadening RCR considerations have left the traditional “core” intact, while 

adding needed considerations, such as societal responsibilities, in new categories.  (See, 

e.g., Schienke et. al. 2009, Pimple 2002)  With the mapping proposed here, the 

fabrication or falsification of research is most appropriately considered in basis 1, the 

moral requirements for proper knowledge production.  Plagiarism is most appropriately 

considered a violation of the communal norms of science, basis 2, because proper 

consideration of credit and authorship drive so much of the communal culture of science.  

And the requirement for the proper treatment of research subjects is an obligation to the 

society in which science functions, basis 3.  Science could function epistemically without 

such consideration (as often scientists did in early to mid-20th century), but the moral 
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outrage at many scientific practices was both justified and acute.  This led to the need for 

legislative restrictions on human subject research, for ethical oversight such as  

Institutional Review Boards (IRB), and for training in how to handle research subjects.  

(MacKay 1995, Horner & Minifie 2011) 

 

Second, note that no one basis trumps the other generally, although they will outweigh 

each other in particular instances.  For example, it might be societally desirable to have 

the evidence turn out a certain way, but the demands of scientific integrity, that evidence 

not be fabricated to fit one’s wishes, would be seriously eroded were evidence to be 

willfully ignored because one preferred the world to be otherwise.  The value of science 

would thereby be damaged.  As long as society values science, this must be avoided.  But 

in the decision to conduct a study, the demands of society may outweigh those of 

knowledge production.  Thus, even if it would be a spectacularly informative study, we 

do not round up people and keep them in controlled environments to test the effects of 

environmental pollutants on human health.  Here the demands of social moral 

requirements outweigh the value of knowledge that might be produced (of potential value 

to both science and the society in which it resides in this example), but in such a way that 

the value of science is not undermined.   Science is valued by society, and that is 

important, but that does not erase the fact that science operates within society and that 

society values other things as well.   

 

Finally, note that the areas of overlap among the bases can prove particularly interesting, 

because it is in areas of overlap that responsibilities get refined and reinforced.  For 

example, we can think about what constitutes responsible criticism in science as being 

part of both basis 1 and basis 2.  Requirements that one represent views one is critiquing 

correctly and fairly (not falsifying another’s views, as it were, to create straw positions), 

and that criticisms be taken seriously and addressed, reside at the intersection of basis 1 

& 2.  Fleshing out what should constitute responsible criticism (should it always contain 

a constructive vein, i.e., must the critic say how what they are criticizing could be done 

better?) needs to consider both the concerns of scientific reasoning and the good 
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functioning of the scientific community.  If such criticisms take place in the public eye, 

basis 3 may also come into play. 

 

But these three bases are just the first dimension in the moral terrain of science.  There 

are three more.  They arise not from the value of science to society, but instead from 

aspects of responsibility generally and from who is responsible.  Because they are clearer 

conceptually, I will address aspects of responsibility generally before turning to who 

bears responsibility, the individual or the collective. 

 

Dimension 2.  The Kinds of Responsibility: General vs. Role 

 

The second dimension concerns the distinction between general responsibilities and role 

responsibilities.  General responsibilities are responsibilities we all share by virtue of 

being human, by the fact that we are part of a human community.  This kind of 

responsibility can be illustrated with such examples as the responsibility to not 

deliberately harm others (except, perhaps, in cases of self-defense), the responsibility to 

be a generally trustworthy person, and the responsibility to not commit destructive acts 

that needlessly put others at risk.  We can debate the extent of these general 

responsibilities, and whether, in fact we all share a particular one:  e.g., do we all share 

the general responsibility to help others in times of crisis?  Is there a spatial dimension to 

this?  It is beyond the scope of this paper to define the full range and extent of these 

general responsibilities here—it suffices merely to note their existence and pervasive 

importance. 

 

Role responsibilities, in contrast, are responsibilities we take on when we adopt a 

particular role.  Adopting such roles is usually (but not always) voluntary (and when not 

voluntary, they can be opted out of).  Adopting a role also generally comes with an 

understanding of the responsibilities that come with it (although surely an incomplete 

understanding until one actually occupies the role for some time).  I will follow Michael 

Hardimon in understanding role responsibilities as requirements “whose content is fixed 

by the function of the role, and whose normative force flows from the role.”  (Hardimon 
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1994, 334)  For scientists, certain responsibilities follow by virtue of being a scientist—

responsibilities to neither fudge nor fake data, responsibilities to treat human and animal 

subjects with a high level of respect and to submit methodologies involving such subjects 

for review (e.g., to IRBs) to ensure that high standards are being met, responsibilities to 

properly and precisely attribute the sources of words, ideas, and information.   

Nonscientists are not held to such high standards in these areas—little white lies are 

acceptable in many cases; in our everyday interactions we don’t need to ensure complete 

autonomy and informed consent from other human beings from whom we might be 

seeking information; we can imitate or even steal anecdotes, quips, and jokes without 

attribution with impunity.  (As the saying goes, imitation is the sincerest form of flattery, 

and it is unclear who precisely said that first.)    

 

But scientists cannot afford any little white lies about evidence and cannot afford to 

neglect to mention an important source (both for proper credit allocation and for the 

ability of others to track back to a source) if they are to tackle the difficult job of 

developing an empirical understanding of the world.2  Scientists have these role 

responsibilities, often considered the heart of research ethics, because they are scientists.  

They must meet these role responsibilities if they are to make the epistemic enterprise of 

science work.   Philosophers examining research ethics and responsible science often 

focus on role responsibilities, as do codes of ethics.  (E.g. Shrader-Frechette 1994, 

Resnick 1998, Kitcher 2004) 

 

                                                 
2  White lies about evidence are unacceptable, but it is debated whether deception in other 
aspects of scientific work is acceptable. For example, deception may be essential to some 
studies in the social sciences, and whether deceiving subjects in these cases is okay is 
contested.    See Baumrind 1985, Wendler 1996, Wendler & Miller 2004.  Deceiving 
subjects in other studies is generally not.  For example, in RCTs, it is essential to 
informed consent that we tell patients that they are being randomly assigned to different 
study populations, which may include a placebo.  Efforts to make the placebo 
indistinguishable from the treatment is not an act of deception in this context.  Whether 
using deception to study the placebo effect itself is acceptable is another issue.  See 
Miller, Wendler, & Swartzman 2005.  That there are these debates is beside the main 
point, that role responsibilities for scientists add additional honesty burdens. 
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But scientists do not have only role responsibilities.  As Hardimon so clearly argues, the 

idea that our roles are so well mapped out, that our institutions and social lives so 

carefully structured that we have only our role responsibilities is deeply implausible.  

(Hardimon 1994, 339)  We recognize duties that are owed to people generally, and for 

which there are no roles covering those duties.  Thus, we are appalled at a bystander who 

does nothing but gawk as a tragedy unfolds– or worse, records it for YouTube posting– 

when they could very well have assisted.  It is unacceptable to think that responding to 

tragedy is only the job of the EMTs, and thus it is fine if we do nothing before they 

arrive.    

 

Because of the lack of perfect adequacy among societal roles, usually role responsibilities 

do not come with reductions of general responsibilities.  Thus, when we take on the role 

of parent (in the legal institutional sense of being responsible for a child, not just creating 

one), we do not then experience a reduction in other responsibilities we might have.  Our 

general responsibilities remain, as do our other role responsibilities (unless we expressly 

retract from our other roles). This is surely one reason parenting is so challenging in our 

modern world.  A rare case of reduction of some narrow general responsibilities can be 

found in the criminal defense lawyer.   A general responsibility to report criminal activity 

is curtailed for the lawyer, in order that they may have free discussion with their client, 

but only for cases of past criminal activity of the client.  Note how narrow the limitation 

of general responsibility is, and how closely tied it is to the proper functioning of the 

criminal lawyer.  General responsibilities are rarely circumscribed by role responsibilities 

in this way.  Indeed, scientists should want no part of such an abdication of general 

responsibility—to demand it would be to request continual, intrusive oversight because 

the general responsibilities are too important to be left unaddressed.  Someone else would 

have to be tasked with the job and scientific autonomy would be irrevocably damaged.  

(Douglas 2003) 

 

Not only do role responsibilities not reduce general responsibilities, but they also rarely 

supplant them completely, even when they are designed to address some aspect of a 

general responsibility.  This can be seen in codes of ethics, which are often generated to 
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reflect special role responsibilities.  Such codes, when they add special responsibilities 

tied to roles are quite helpful for articulating the demands of a particular role.  But when 

they overlay on top of a general responsibility, the role responsibility is usually more 

narrow and does not replace the general responsibility.  Understanding the relationship 

between general and role responsibilities should keep ethics from devolving into 

checking off boxes.  When role responsibilities are layered on top of general 

responsibilities, both must still be met, or when in conflict, both seriously considered.  

 

What happens when we combine these two dimensions, the three bases with the two 

kinds of responsibility?  At first glance, it might seem that the first two bases line up with 

role responsibilities and the third with general responsibilities, but such an apparent 

alignment is too neat.  Consider, for example, the third basis, the broader society in which 

science functions.  The moral norms for the protection of human dignity provide a strong 

rationale for scientists to respect the need for informed consent among research subjects, 

and we have developed the social institution of the IRB to help scientists meet this 

general responsibility in practice.  As such, meeting the requirements of an IRB review is 

now a role responsibility for scientists, one that should assist them with meeting their 

general responsibility by providing oversight for the structuring and implementation of 

research involving human subjects, and helping scientists achieve the goal of informed 

consent.  The third basis now involves both general and role responsibilities. 

 

But, to emphasize the nature of the relationship between general and role responsibilities,  

if meeting IRB requirements is the only role responsibility for scientists with respect to 

human subject research, it would be incorrect for scientists to presume that meeting the 

IRB requirements then fulfills the general responsibility which the IRB aims to help 

scientists meet.  No institutional function or role responsibility is perfect, and situations 

may arise in the flow of scientific practice which were not considered by the IRB, as they 

were not foreseen by the researcher or the members of the IRB.  In addition, a scientist 

may have reason, upon reflection, to think that the IRB or its equivalent, is not 

functioning sufficiently well to capture the ethical concerns at hand, as has been 

suggested is endemic in animal care oversight committees.  (Hansen 2013)  In such cases, 
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meeting the requirements of the IRB, while meeting a role obligation of the scientist, 

would not meet the general responsibility that arises from science being constrained 

(properly) by broader moral norms.  Fulfilling the role responsibility is not enough.  Both 

the general and role responsibility are needed.3   

 

With this understanding of the relationship between general and role responsibility, we 

can see that both general and role responsibilities rest on the other two bases as well. 

Consider the first basis.  Surely, the concern for generating genuine knowledge, for the 

proper treatment and consideration of evidence by a scientist, is one of the most central 

aspects of the role of being a scientist.  Indeed, all descriptions of research ethics 

centrally locate and emphasize prohibitions on the fabrication and falsification of 

evidence. (e.g., Macrina 2000, 11)  But there is more to the first basis than role 

responsibilities.  Because of the endemic uncertainty in science, social and ethical values 

are needed to assess whether the evidence is sufficient for a claim.  This requirement is 

based, in part, on the general responsibilities we all share to consider the consequences of 

error in our choices, to avoid being negligent or reckless.  (Douglas 2003) Thus, both 

general and role responsibilities are needed to complete the demand for responsible 

scientific inference. 

 

The same is true for the second basis.  When a scientist agrees to act as a peer reviewer, 

for example, they take on a role that is crucial for the social epistemic functioning of the 

scientific community.  They abide by rules special to that role, to not divulge the paper 

under review, to treat it with confidentiality, and to evaluate it with both fairness and 

critical insight.  But these special role responsibilities are layered on top of presumed 

general responsibilities to treat the work of our fellow human beings with a baseline of 

respect.  Noticing that both general and role responsibilities pervade the basis of the 

social functioning of science should clarify these crucial responsibilities. 

 

                                                 
3  Whether scientists have more exacting role responsibilities to the broader society, such 
as that their research benefit society, seems to be in flux, evidenced by evolving codes of 
conduct, but it depends on the subdiscipline what the codes are.  See, e.g. Kourany 2010, 
pp. 111-112.   
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Things seem to be getting tough for the scientist.  No basis is the sole province of either 

general or role responsibilities for scientists.  They layer around each basis.  And there is 

no natural hierarchy for the three bases; none universally trumps the others.   Finally, role 

responsibilities usually do not trump general responsibilities—instead they tend to be 

additive.  It seems we have created an overwhelming set of complex responsibilities.  But 

things are not so bleak.  The third dimension should help limit some of the demands, 

while painting a more positive picture.   

 

Dimension 3.  Minimum vs. Ideal Behavior 

 

Our third dimension concerns the difference between what we must demand of each 

scientist (minimum behavior) versus what we would like to see of each scientist (ideal 

behavior).  Making such a distinction is important for several reasons.   

 

First, minimum standards should in some sense be enforceable for each scientist.  This 

means both that we shouldn’t create minimum standards that are absurdly strict (e.g., be 

actively supportive of all one’s colleagues) nor that we cannot actually check (e.g., be 

sure to cite every piece of work that has ever influenced your thought on the topic on 

which you are writing).  Minimum standards are floors, and they need to be firm and 

clear, with mechanisms of rebuke when one falls below them.  Minimum standards 

should be things like don’t steal someone else’s work, cite work that you quote, don’t 

make up evidence, don’t inadvertently kill research assistants, and so forth.   

 

One might wonder how any standards are enforceable among scientists.  Scientists, 

unlike doctors, lawyers, engineers, and other fully professional groups are not licensed to 

do their work, and so cannot have their licenses revoked.  There are good reasons to not 

want licenses for doing science, tied to our ideals of intellectual freedom,4 so other 

                                                 
4 Because a license to do science would amount to a license to conduct empirical inquiry, 
and because it is important for the robustness of inquiry that such an ability be open to all 
comers, creating licensing barriers to do science seems a bad idea.  Nor is it even clear it 
could be enforceable that only licensed scientists conduct empirical inquiry—what would 
constitute proper boundaries around inquiry activities?  Scientists might be licensed to 
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institutional methods of censure are needed, and are employed when scientists fail to 

meet minimum standards.  Banning from receiving public funding, banning from 

publication and/or presentation venues, public embarrassment, and loss of tenured 

position are some of the options available to enforce minimum standards, in addition to 

the standard societal mechanisms of tort lawsuits and law enforcement. 

 

Ideals, on the other hand, should articulate aspirational goals. They should help us define 

what we want to be, if we had all the time and resources in the world.  It is crucial that 

the responsibilities of scientists not just be about minimum standards—not only is such a 

picture excessively bleak to discuss (as it involves describing all the things one should 

not do), it is also excessively limited, and would not bring into the discussion important 

responsibilities.  Consider, for example, minimum and ideal standards for the impact of 

one’s work on society.  It seems clear that it would be a violation of the most minimum 

standards for responsible research to deliberately create a pathological organism without 

proper biosafety controls, such that it was unleashed upon an unwitting and vulnerable 

public.  But avoiding direct and clear harm such as this is not all we should want out of 

scientists.  Ideally, scientists should (and often claim to be) trying to make society better, 

to help humanity, and to improve the state of the planet.  And ideally, every researcher’s 

work would do this (through a plurality of ways).5    

 

Whether every researcher must aim for such an ideal is contentious, and, I think, rightly 

so.   The advantage of articulating an ideal (as opposed to a minimum) is that, if 

articulated well and widely adopted, it can serve as guidance for a community of 

scientists as whole.  Not every scientist all the time needs to meet the ideal for the goal 

embodied by the ideal to be met.  Some scientists can set their sights more modestly and 

still make a contribution.  Some scientists may choose to pursue esoteric research, and 

eschew the ideal.  We can thus maintain the plural richness needed in our epistemic, 

                                                                                                                                                 
work with particular materials or in particular contexts, but not to do science generally as 
such. 
5  Thinking of societal benefit as an ideal, rather than a minimum, likely puts me in 
disagreement with Janet Kourany’s socially responsible science standard.  See Kourany 
2010, Brown 2012. 
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scientific communities.   (I will discuss below whether this ideal is captured by a 

collective responsibility of the scientific community.)   

 

Finally, having minimums and ideals for the same issue allows us to see the range of 

possibly acceptable behavior and to give scientists some room to weigh various 

considerations against each other.  Minimums paired with ideals describe a spectrum 

within which scientists can work.  For example, the minimum of “don’t plagiarize” pairs 

well with the ideal of citing properly all those who helped or influenced your work, either 

as aid or foil, or as clear predecessors.  Obviously, meeting this ideal is a challenge for all 

academics.  But aiming for it is worthy.  Having the clear floor of the minimum is useful 

as well, particularly when instructing students and deciding to mete out sanctions. 

 

Or consider the example of the minimum of no fabrication or falsification of evidence 

and treating evidence with maximum scrutiny and care.  The ideal of careful treatment of 

evidence (with all its complexity) is useful to aim at, even if we know we will often fall 

short.  Indeed, that we will fall short is one of the reasons why an epistemic community is 

so essential.  But the floor of a prohibition on fabrication and falsification makes clear 

what must be minimally demanded, regardless of the skill of the scientist.  In short, 

pairings of minima and ideals help scientists see the positive they are aiming for (and 

why it is important), as well as the floor below which they must not fall. 

 

We now have a nearly complete mapping:  3 bases to which scientists bear responsibility 

(scientific reasoning, the scientific community, and the broader society), overlaid with 

two distinctions about the nature of responsibility (between general and role 

responsibilities, between minimum and ideal behavior). This is a lot of conceptual 

structure, but such is required for a robust map of the moral terrain of science.  One final 

dimension requires elaboration, and that is the dimension concerning collective and 

individual responsibility, concerning who bears responsibility. 

 

Dimension 4.  Collective and Individual Responsibility 
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Central to any account of responsibility is who bears the responsibility.  However, as 

noted in the introduction, the distinction between collective and individual responsibility 

is conceptually fraught.  The challenge is generating a sense of collective responsibility 

that does not reduce to individual responsibility.  For example, collective responsibility 

should not be thought of as a responsibility that each individual has with respect to some 

communal activity.  Such a responsibility rests with each individual that is part of the 

community, and forms the basis for community functioning, but does not serve as a 

collective responsibility.  Nor is it a particular role someone takes on, even if it is for 

some communal good (like being chair of a department).  Collective responsibility, in 

order to be distinct, needs to be a responsibility that a group or collective holds, and that 

does not just devolve back to each individual.  The individuals could be responsible 

collectively for making sure the collective is running well, functioning well, but not be 

responsible individually for such collective functioning.  Additionally, the collective 

would be responsible for the collective decisions or actions made by the group, not the 

individuals, although individuals would be responsible for respecting the collective 

decisions. 

 

Construed in this way, a prime example of collective responsibility consists of a group 

setting up and running institutional structures that will assist in meeting communal goals.  

Individuals within a community could, when facing particularly difficult problems that 

require more than responsible individual choice, decide that new institutional structures 

are needed to coordinate and guide individual decisions.  If scientists realize that 

individually grappling with some problem is too difficult, setting up an institutional 

structure to deal with it is a way of generating a collective responsibility.  As individuals, 

they would be bound to follow the decisions of the new institution and to monitor the 

institution to ensure its proper functioning. But they as individuals would no longer be 

responsible for making the decisions the institution is making for them. 

 

Additionally, collective responsibility can be a way to foster collective goals that need 

not be pursued by everyone individually.  For example, the idea that science should 

benefit society might be best articulated as a collective goal for the scientific community, 
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rather than as an ideal for each individual researcher (as described above).  If benefiting 

society is a collective responsibility, scientists whose own research might not have any 

clear benefits for society may not need to worry about how to meet this goal as 

individuals.  But in order for the responsibility to be collectivized, there must be clear 

institutional mechanisms and guidance provided to individuals to ensure that science 

indeed does benefit society.   It is unclear whether such institutions for ensuring that 

science benefit society currently exist. 

 

But there are collective responsibility institutions in science that serve other purposes.  

One example is the U.S.’s National Science Foundation (NSF).  Decisions about 

allocating funds are too complex for individuals to bear alone, so an institution has been 

created and staffed by scientists, with clear procedures and mechanisms to make those 

decisions, including a multi-layered peer review process for grant proposals.  The review 

criteria for research proposals were reformulated in 1997 to consider both intellectual 

merit and broader impacts of research, including the benefits of science for society.  

(Holbrook 2005)  Although there are reasons to be skeptical that the broader impacts 

criterion is helping to ensure that science benefits society (see the essays in Holbrook 

2009), this criterion can be seen as an effort by the institution of the NSF to help meet the 

collective responsibility of science of ensuring responsible use of societal funds for the 

promotion of scientific research.  The main goal of the NSF remains fostering excellent 

scientific research.  Individual scientists are responsible for their reviewing duties or 

serving in some capacity within the institution, but not everyone, not all the time.  And 

the responsibility for the actual decisions ends up resting with the collective structures, 

rather than with the specific individuals within them (to the extent that individuals are 

serving their specified roles properly).  To the extent that the institution is not meeting its 

responsibilities well, individual scientists have an obligation to attempt reforms. 

 

One might think that an IRB is another mechanism for collectivizing responsibility, but it 

is unclear that this is an effort in collective responsibility.  IRBs were put in place 

because scientists as individuals were making bad decisions, and societal anger was so 

strong, that IRBs were instituted to provide a check on the practices of scientists (over the 
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protests of some scientists).  IRB approval is required for responsible science, but the 

decisions for what makes a method morally acceptable made by the IRB do not remove 

the general responsibility from scientists to treat human subjects with respect, and 

submission of research to an IRB is now a role responsibility.  It seems that IRBs 

strengthened the network of responsibilities around the individual scientist rather than 

collectivizing responsibility. 

 

From even this brief discussion, it should be clear both that the individual vs. collective 

responsibility distinction is an important dimension in the moral terrain of science but 

that conceptual problems with collective responsibility still lurk.  Whose responsibility is 

it to make sure that the institutional collective structure which bear the responsibility for 

the community are working well? It seems that this would have to be at least partly borne 

by each individual, so a full escape from individual responsibility is not what collective 

responsibility provides.  Indeed, each collective institution created to shoulder 

responsibilities for individuals would have to come with two attendant responsibilities for 

individuals:  to follow the decision of the institution and to make sure the institution is 

working well.   Collectivizing responsibility increases the complexity of responsibilities, 

but because collective responsibility is used to deal with complex problems, there are 

surely issues in science for which collective responsibility and the institutional structures 

they require are necessary.  One such case where collective responsibility may be 

essential is discussed next. 

 

The Case of H5N1 

 

A sketch of the full map is now articulated.  Is it a helpful map?  The value of such a map 

is shown most clearly in tough cases, in helping to clarify and structure which questions 

we should ask and which issues we should consider, i.e. in providing an orientation in a 

complex terrain.  Consider one such case, the decision of whether or not to release the 

details of recent research on the H5N1 flu virus for publication.6  The research showed 

                                                 
6  I will not address here whether the research should have been conducted, whether it 
should continue, or whether biosecurity containment at the labs where the research was 
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that it took only a small number of mutations for H5N1 to go from a relatively 

nontransmissable form to a highly transmissible form (through the air) in ferrets, a 

standard model organism for humans in flu research.  (Enserink 2011)  Whether the 

lethality of H5N1 is maintained in such changes, and even what the lethality of H5N1 for 

humans is, is still being debated.  (Cohen 2012, Murillo 2012)  Estimates of lethality for 

the virus in humans, though, are generally high—up to 60%.  (Fauci & Collins 2012)  If 

one were a particular form of eco-terrorist, a highly transmissible form of H5N1 might be 

just the thing to reduce human population quickly and drastically.  Because there are 

people in the world who are sufficiently unhinged and sufficiently technically competent 

to achieve these sorts of feats, giving someone the blueprint for exactly how to do it 

seems unwise. 

 

Yet many scientists argued that it was anathema to withhold research results, that such 

withholding amounted to unacceptable censorship.7  (Enserink 2011) For example, Ron 

Fouchier (the Netherlands H5N1 researcher) declared it simply a “matter of principle,” 

that he was against any form of government censorship.  (Greenfieldboyce 2012)  The 

argument that withholding results is unacceptable because the epistemic community of 

scientists requires the sharing of research results appeals to the concerns of basis 2 

described above.  If scientists only had responsibilities to basis 1 and basis 2, such 

arguments would be sufficient.  But scientists have more than basis 1 & 2 to consider.  It 

was arguments over basis 3, the broader society, that proved central in the deliberations 

of the National Science Advisory Board on Biosecurity (NSABB) on whether to 

recommend full or only partial publication.8   

 

                                                                                                                                                 
done, and will continue, is adequate.  These are clearly weighty issues as well.  The 
argument that organisms as dangerous as the new strains of H5N1 require at least a 
biosecurity rating of Level 4 (BSL4) are particularly crucial.  See, e.g., Murillo 2012. 
7 Some also suggested it would be unprecedented, but that is not true. See Kaiser & 
Moreno 2012. 
8 It is important to note that the NSABB could not order the journals (Science and Nature 
both had accepted manuscripts at issue) to withhold or redact publications.  But the 
journals agreed that if the NSABB did recommend limited publication, they would abide 
by the NSABB’s decision. 
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In their decision, the NSABB focused on arguments that the risks to society as a whole of 

releasing the details were too great and, conversely, that the risks to society of not 

releasing the details were too great.  (Grady 2012)  The risks of releasing the information, 

that someone could use that information to release a superbug on the world, decimating 

the human population, instigated the debate over publication.  But against this concern 

was raised the need for public health workers to monitor H5N1 strains for the mutations 

that make it more transmissible, mutations that can occur naturally.  Failing a way to get 

this information to people who would need it without publication, publication was called 

for.  In the NSABB’s decision, it was this concern, a concern over the needs of society to 

use scientific research, that outweighed the other concerns on the table.    

 

The map of the moral terrain of science articulated above enables us to see three things 

about the H5N1 case.  First, the decision to publish the papers was ultimately made on 

the correct moral basis (even if some of the presumptions can be questioned—e.g. that an 

alternative way to get the information to health workers in areas where H5N1 is present 

could not be developed quickly enough).  Scientists need to consider all three bases of 

responsibility, and both general and role responsibilities.  Appeals to the role of scientists, 

that producing and sharing this kind of knowledge is just what they do, are insufficient.  

General responsibilities still exist, even if scientists are not used to thinking about them.  

The NSABB considered the impact on society of the research, addressing the general 

responsibilities of scientists.   Because of the weighty considerations there, they made 

their decision on that basis.   

 

Second, the decision could have gone differently without undermining the value of 

science.   If the NSABB had decided that publication was too risky for society, and that 

attendant benefits were not outweighed by the risks (e.g. because health workers where 

H5N1 was present had no way to test for the mutations and thus could not use the details 

of the publication anyway), withholding the publication of the particular mutations would 

not have damaged the value of science in society.  This is because the withholding would 

have been public and transparent, narrowly targeted, with full awareness of what was 

being withheld (even if the details themselves would be obscured), and because the 
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reasons for withholding would have been the right ones–– values of avoiding massive 

societal harm that outweighed the scientific community norms of free and open 

publication in this particular instance.  Such a narrow, public, and well-reasoned 

withholding in no way undermines the value of science generally.   The value of science 

remains unscathed in such a scenario, as the value of the communal practices of science 

would not be generally undermined, but rather specifically outweighed. 

  

Third, the case makes it clear that stronger institutional mechanisms collectivizing the 

responsibilities of scientists with respect to dual-use research and its potential to cause 

great societal harm are clearly needed.  In cases of dual-use research, it is extremely 

difficult for the individual researcher to see or to accept the gravity of potential misuses 

of their work.  As this case shows, the researchers emphasize (naturally) the good their 

work can do, its positive impact and importance.  Other scientists are needed to consider 

more carefully any negative implications.  In addition, the complexity of these cases is 

daunting. That any individual researcher can adequately consider all of the aspects of 

such research and weigh them properly is dubious.  For these reasons, collectivizing 

responsibilities with respect to dual-use research is called for.  The NSABB is a first step 

in this direction, but as critics note, it has no authority to review research proposals 

before they are conducted-- nor does any traditional IRB-- for dual-use implications.  

What institutional structures would effectively meet the responsibilities of scientists with 

respect to dual-use research remains an open question.  (Wolinetz 2012) 

 

Conclusion 

 

Despite the complexity described above, the good news is that the terrain sketched here is 

likely complete.  Four dimensions of responsibility are captured. The bases are what the 

scientist(s) are responsible to.  Whether the responsibility rests with the individual 

scientist or the collective addresses the entity bearing the responsibility.  And the nature 

of the responsibility is captured by the standard distinctions from understandings of 

responsibility embodied by dimensions 2 & 3, that there are general and role 
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responsibilities, and minimums and ideals.  None of these dimensions is reducible to the 

other, but each provides insight into the moral terrain of science.  

 

There is, however, much more to be done to develop our understanding of the moral 

terrain of science.  The nature of the interrelationships among the dimensions provides a 

rich set of conceptual resources to be explored.  Cases can be examined in light of the 

map and the terrain refined in light of new insights.  Areas of overlap among the bases 

need to be explicated.  How scientists deal with their responsibilities and their 

relationships to institutional structures, and the extent to which the responsibilities owed 

the bases are best captured by collective or individual responsibility needs to be 

examined.  

 

Additionally, we need to assess the current institutional structures in which science 

functions to see if they are helping or hindering responsible science.  For example, do the 

current trends of increasing the drive to patent and commercialize university research 

pose a threat to responsible science?  Does the privatization of scientific information 

inherent in a patent regime threaten the epistemic community of science’s ability to 

engage in critical discourse about discoveries?  Is the commercialization in general a 

threat to science producing knowledge?  (See Radder 2010, Irzik 2010)  The map given 

here can help address these difficult questions, and help to generate institutional 

structures that will aid in responsible science, rolling back those that hinder and 

developing those that will assist.  There is no more important task before philosophy of 

science than to sort out these intertwined moral, epistemic, and institutional issues. 
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