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Abstract
An important part of the work of forensic scientists is communicating accurate information to

lay factfinders under conditions of uncertainty. It is an ethically demanding role as it obliges

scientists to disclose information that may call their own authority into question. Similar issues

arise in other areas of applied science, for example climate science. This article builds the eth-

ical framework for scientific communication under uncertainty proposed by Keohane, Lane

and Oppenheimer and argues that with some modifications their work provides useful guid-

ance for forensic scientists. It also questions whether the current system of Streamlined

Forensic Reporting is compatible with that framework.
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‘Forensic ethics’, a term hitherto used mainly in relation to forensic psychiatry, addresses the relation
between ethics of professions that provide evidence to the courts and the demands placed on them by
the law.1 This article discusses the adaptation to legal contexts of the ethics of scientific communication.

The duty to communicate their findings clearly to police, defendants, the courts and other stake-
holders is arguably the most important and most onerous ethical responsibility of forensic scientists.2

While the public have a right to expect scientists in general – or at least those whose research is pub-
licly funded – to communicate their findings clearly and accurately to non-scientists who have an inter-
est to them, forensic science is unusual in the degree to which the communication of information
figures as a core skill of the profession,3 as well as in the dire consequences that can follow from mis-
leading or unclear communication.4
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Scientific communication should aim not only to be accurate but, as Onora O’Neill argues, to be both
accessible to and assessable by its audience.5 These aims are particularly important where scientific
knowledge is uncertain and where non-scientists have to make important practical decisions in the
light of this uncertain information. This is true in the forensic context, and it is also true in many
areas of public policy, such as responses to pandemics and climate change. Citizens or representative
bodies must make judgments as to whether the claims of the experts are significantly persuasive to
justify (or forestall) action.6 Experts have a responsibility to explain their conclusions, and any uncer-
tainty that attends them, in a way that makes such judgment possible. The implications of this responsi-
bility for the ethics of communication in policy contexts have been explored by a trio of scholars at
Princeton: political scientist Robert O. Keohane, philosopher Melissa Lane and environmental scientist
Michael Oppenheimer.7

This article will use the five ‘core principles’ developed by Keohane et al. as the basis for a discussion
of the ethics of communicating forensic science (I take much the same principles to apply to other kinds
of expert evidence,8 but I shall not discuss these here). In a somewhat optimistic vein, I shall argue that
adherence to these ethical precepts can result in expert evidence that is ‘accurate, accessible and
assessable’ – the ‘three As’ discussed in the first section below. Such effective communication
depends, however, on the willingness of judges and juries to approach expert evidence with an attitude
of ‘critical trust’.9 The second and longest section of the article considers how to adapt the five core prin-
ciples in the forensic context, and the third considers the ethical challenges presented by ‘streamlined
forensic reporting’.

The Three ‘A’s
I have taken the liberty of adding another ‘A’, for accuracy, to the already alliterative principle formulated
by O’Neill: that communication of any kind ‘is ethically acceptable only when it aims to be accessible to
and assessable by its audiences’.10 In the absence of those aims there would not be any genuine act of
communication at all, but only some kind of manipulation or self-expression. Some acts of communica-
tion, and particularly of scientific communication, are intended to be understood and assessed only by a
restricted audience. According O’Neill, however, it is a feature of the scientific enterprise that its
‘intended audiences’ embrace ‘the world at large’. Anyone (of ordinary communicative capacity)
should be able to understand what is claimed to be scientific truth and should be able to assess the
reasons that science offers to ‘the world at large’ for believing those claims11 – reasons that may
differ from the reasons scientists provide to their fellow scientists.

Accessibility to, and assessability by, the world at large are also important legal values.12 One of the
advantages of trial by jury is that it compels lawyers, witnesses and judges to convey their arguments and

5. O O’Neil, Autonomy and Trust in Bioethics (Cambridge University Press 2002) 186.
6. M Lane, ‘When the Experts are Uncertain: Scientific Knowledge and the Ethics of Democratic Judgment’ (2014) 11 Episteme

97, 98.
7. RO Keohane, M Lane and M Oppenheimer, ‘The Ethics of Scientific Communication under Uncertainty’ (2014) 13 Politics,

Philosophy & Economics 343.
8. For example, those discussed in T Ward and S Fouladvand ‘Bodies of Knowledge and Robes of Expertise: Expert Evidence

about Drugs, Gangs and Human Trafficking’ [2021] (6) Crim LR 438.
9. S Carr, E Piasecki, G Tully and TJ Wilson, ‘Opening the Scientific Expert’s Black Box: Critical Trust as a Reformative

Principle in Criminal Evidence’ (2016) 80 J Crim L 364.
10. O O’Neill, Autonomy and Trust in Bioethics (Cambridge University Press 2002) 186, quoted by Keohane et al. (n 9), 350 (italics

in orginal).
11. O O’Neill, From Principles to Practice: Normativity and Judgment in Ethics and Politics (Cambridge University Press 2018)

50.
12. GJ Postema,Utility, Publicity, and Law: Essays on Bentham’s Moral and Legal Philosophy (Oxford University Press 2019) 235

(using the same phrase to summarise Bentham’s view).
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evidence in ways that can be understood and accepted (or criticised) by the general public.13 What is con-
veyed to the jury must not, in the words of a famous Scottish judgment, be mere ‘ipse dixit’, but must
‘furnish the Judge or jury with the necessary scientific criteria for testing the accuracy of their conclu-
sions, so as to enable the Judge or jury to form their own independent judgment by the application of
these criteria to the facts proved in evidence’.14

The ‘scientific criteria’ demanded by the Davie principle – as I shall term this legal version of the three
‘A’s – will generally differ from the criteria by which other scientists judge a colleague’s work. They
must be ‘scientific’ in the sense that they accord with the knowledge and methods of the relevant scientific
community, but they must also be criteria that can be understood and applied by a lay audience. As a
Royal Society report (to which Baroness O’Neill contributed) puts it, ‘assessable’ information is infor-
mation about which ‘judgments can be made as to the data or information’s reliability…. Data must there-
fore be differentiated for different audiences’.15 It must allow ‘those who follow it not only to understand
what is claimed, but also to assess the reasoning and evidence behind the claim. If scientific communi-
cation is not assessable by its audiences they will be unable to judge when or why its claims are trust-
worthy’.16 In the legal context, ‘assessment’ involves both assessment by the judge of whether the
evidence is ‘relevant and sufficiently reliable to be admitted’,17 and assessment by the jury in light of
the factual evidence in the case.

On O’Neill’s account, some degree of trust on the part of the audience, as well as trustworthiness on
the part of the expert, is required in order for scientific communication to succeed:

Unless speakers and audiences adhere to certain mutually accepted epistemic and ethical norms, and take one
another to adhere to those norms, communication cannot succeed.…If an audience is suspicious, or mistrust-
ing, and assumes that a speaker has violated certain epistemic or ethical norms – e.g., is lying, or misleading, or
irrelevant – they may not follow, let alone accept, what the speaker says: a speaker cannot inform a radically
mistrusting audience.18

What is needed is not ‘blind trust’, which would preclude any independent assessment of the expert’s
conclusions, but rather ‘critical trust’.19 What O’Neill’s remarks point up, however, is that a certain initial
trust in the honesty of experts is necessary for critical trust to get off the ground.20 A critical audience will
trust the experts to arrive at reliable conclusions only to the extent that the experts can justify that trust by
pointing to second-order reasons for belief such as their track record and an intelligible account of the
basis of their conclusions.21 That account of why their testimony should be trusted as being scientifically
valid will normally itself form part of their testimony (including hearsay testimony about the research of
others).22 If the expert can be trusted to provide an honest account of the scientific basis of their testi-
mony, that account can form the basis of a judgment of what weight to give to the expert’s conclusions.
This makes possible an attitude of ‘weak deference’ – deferential inasmuch as the expert’s conclusions
are accepted without fully understanding or assessing the reasoning behind them, but only weakly so

13. MDA Freeman, ‘The Jury on Trial’ (1981) 34 CLP 65.
14. Davie v Magistrates of Edinburgh [1953] SC 34, 40.
15. Royal Society, Science as an Open Enterprise: Open Data for an Open Society (2012) available at https://royalsociety.org/-/

media/policy/projects/sape/2012-06-20-saoe.pdf (accessed 22 March 2021), 12.
16. Royal Society, Science as an Open Enterprise: Open Data for an Open Society (2012) available at https://royalsociety.org/-/

media/policy/projects/sape/2012-06-20-saoe.pdf (accessed 22 March 2021), 38.
17. CrimPD 19A.#
18. NC Manson and O O’Neill, Rethinking Informed Consent in Bioethics (Cambridge University Press 2007) 42 (italics in

original).
19. Carr et al. (n 11).
20. T Ward, ‘Explaining and Trusting Expert Evidence: What is a “Sufficiently Reliable Scientific Basis”’? (2020) 24 E&P 233.
21. Cf the discussion of when ‘[t]rust is not blind’ in A Guttmann and D Thompson Why Deliberative Democracy? (Princeton

University Press 2004) 146.
22. Ward (n 21).
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inasmuch as the weight accorded to the evidence depends on an assessment of the second-order reasons
for believing the expert is likely to be right.23 An attitude of ‘radical mistrust’, by which every claim to
expertise is suspected of being self-serving and dishonest, would undermine the conditions for this weak
form of deference. The Court of Appeal has shown an awareness of the danger of ‘radical mistrust’ both
in its strictures against unfounded attacks on an expert’s integrity,24 and in its condemnation of experts
whose behaviour is seen as corrosive of trust.25

Forensic science evidence is often characterised by uncertainty. Even the most reliable techniques can
provide only probabilistic conclusions, rather than the certain individualisation of a unique source.26

Probabilities and error rates often cannot be specified with precision, or can only be specified relative
to a reference class of uncertain appropriateness.27 Even where the source of trace evidence can be iden-
tified with a high degree of probability, there is often uncertainty as to how the trace came to be deposited
where it was found (in other words, as to ‘activity-level’ propositions that might be inferred from the evi-
dence).28 Consequently, making evidence accessible and assessable is often a matter of conveying accur-
ately the limited degree of accuracy of which the science is capable. This is something that forensic
science has in common with many other kinds of scientific evidence relevant to civic decision-making.

Keohane, Lane and Oppenheimer’s ‘Core Principles’
In ‘The Ethics of Scientific Communication under Uncertainty’, Keohane et al. focus on the problems of
communicating uncertain science (in particular, climate science) to what they call ‘attentive publics’: that
is, to citizens who take a close interest in policy questions which require the consideration of scientific
evidence.29 They build on O’Neil’s dictum about ‘accessible and assessable’ science, together with
what they take to be key scientific values (including accuracy or precision) and the ‘social contract’
by which scientists are accorded a measure of deference in exchange for producing intelligible and rele-
vant information. By justifying the core principles in this way they avoid committing themselves to any
overall ethical theory, such as deontology, consequentialism or virtue ethics.30 Their appeal to scientific
values should resonate with the values of forensic scientists who like to see themselves as embodying
scientific objectivity and integrity rather than serving the interests of the police, the defence or other crim-
inal justice agencies.31

A central theme of Keohane et al.’s article is the need for ‘trade offs’ between competing values;
because the information that can be communicated effectively to lay publics is inevitably less compre-
hensive than that which can be communicated to fellow scientists, some degree of accuracy may have
to be sacrificed to achieve accessibility, or vice versa. They propose a framework of five ‘core principles’
of scientific communication: honesty, precision, audience relevance, process transparency and specifi-
cation of uncertainty about conclusions. Honesty must never be ‘traded off’ against any of the other
four principles, but trade-offs among those four, for example between precision and audience relevance,
are permissible.

23. T Ward ‘Expert Testimony, Law and Epistemic Authority’ (2017) 34 J App Phil 263.
24. Broughton [2010] EWCA Crim 549, [38].
25. Pabon [2018] EWCA Crim 420, [54], [58]; Liverpool Victoria Insurance Co v Khan [2019] EWCA Civ 392; [2019] 1 WLR

3833.
26. SA Cole ‘Forensics Without Uniqueness, Conclusions Without Individualization: The New Epistemology of Forensic

Identification’ (2009) 8 L P & R 233.
27. RJ Allen and M Pardo ’The Problematic Value of Mathematical Models of Evidence’ (2007) 36 J Legal Stud 107.
28. S Carr, A Gallop, E Piasecki, G Tully and TJ Wilson, ‘Clarifying the “Reliability” Continuum and Testing its Limits: Biometric

(Fingerprint and DNA) Evidence’ in P Roberts and M Stockdale (eds.) Forensic Science and Expert Witness Testimony:
Reliability Through Reform? (Edward Elgar 2018).

29. Keohane et al. (n 8), 343-344.
30. Keohane et al. (n 8), 349.
31. Bechky (n 3), 63, 98-99, 105-109.
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All of the core principles can be derived from the obligation to communicate accurate information in
‘accessible and assessable’ ways:

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 relevance 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 communication
‘assessable by’ its audience.32

Considering the five principles in turn will show that they are a good fit for the work of forensic scien-
tists (although in this context the last three principles on the list may seem to overlap a good deal), but that
they are also quite demanding.

Honesty (Candour)
It is uncontroversial that scientists like anyone else should tell the truth in the witness box, or in a written
witness statement.33 Honesty, however, is a more demanding virtue than that. According to Keohane
et al, it also precludes ‘presentation of deliberately incomplete information in a biased way’ and ‘state-
ments that fail to take due account of criticism’,34 and it entails an obligation to be careful with the truth.

These wider requirements of honesty can also be described, in the terminology of draft statutory Code
of Practice issued by the Forensic Science Regulator, as the ‘duty of candour’.35 The application of the
phrase ‘duty of candour’ to expert witnesses appears to originate in the case ofGardiner & Theobald LLP
v Jackson,36 where Holgate J stated that experts owe a similar duty of candour to that of solicitors, and
could be subject to a similar procedure of being called before the court to explain why the issue should not
be referred to their professional body.37 The duty of candour owed by solicitors is a duty ‘to disclose all
material facts to the judge, even if they are not of assistance to [their client’s] case’.38 A similar duty also
rests on public authorities in judicial review proceedings, and those who make witness statements on their
behalf, ‘to assist the court with full and accurate explanations of all the facts relevant to the issues which
the court must decide’ and to be careful not to mislead the court by ambiguity, omission or ‘spin’.39
Although not defined in the draft code, as applied to experts the duty is evidently one to assist the
court with a full and accurate explanation of the scientific (or other) basis of the expert’s conclusions,
including any factors which tend to undermine the reliance placed on those conclusions by the party
calling the expert.

Some of the most important elements of the duty of candour are encapsulated in the ‘Statement of
Understanding Declaration of Truth’ that expert witnesses are required to append to their reports:

7.I have exercised reasonable care and skill in order to be accurate and complete in preparing this
report.

32. Bechky (n 3), 353.
33. See Criminal Procedure Rules (Crim PR) 2020 r. 16(2)(b) and Criminal Practice Direction (CPD).
34. Bechky (n 3), 353.
35. Forensic Science Regulator, ‘Draft Core Statutory Code for Comment’ https://www.gov.uk/government/publications/forensic-

science-regulator-draft-core-statutory-code-for-comment (accessed 28 Jan 2022) para 37.1.5.
36. [2018] UKUT 253 (LC); [2018] 5 Costs LR 987; C Pamplin, ‘Playing by the Rules: Experts’ Duty of Candour’ (2018) NLJ

(9 November) 17.
37. Gardiner & Theobald LLP v Jackson [2018] UKUT 253 (LC) [93]; R (Hamid) v Secretary of State for the Home Department

[2012] EWHC 3070 (Admin).
38. R (Sathivel) v Secretary of State for the Home Department [2018] EWHC 893 (Admin), [2018] 4 WLR 89.
39. R (Citizens UK) v Secretary of State for the Home Department [2018] EWCA Civ 1812; [2018] 4 WLR 123, [106].
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8.I have endeavoured to include in my report those matters, of which I have knowledge or of which I
have been made aware, that might adversely affect the validity of my opinion. I have clearly stated any
qualifications to my opinion.40

As Holgate J stressed in Gardiner & Theobald, signing such a declaration must not be considered ‘a mere
formality’.41 Indeed where such a declaration is flatly untrue it may expose the witness to severe penalties
for contempt of court.42 Further, the Criminal Procedure Rules state that an expert’s report must:

where there is a range of opinion on the matters dealt with in the report—

(i) summarise the range of opinion, and
(ii) give reasons for the expert’s own opinion[.]43

So an expert in a controversial field such as gait analysis44 should, as a matter of both candour and
compliance with the rules, set out the criticisms that have been made of the validity of their methods
and explain why they nevertheless regard such methods as yielding reliable evidence. This is also
required to comply with the duty to ‘include such information [in the report] as the court may need to
decide whether the expert’s opinion is sufficiently reliable to be admissible as evidence’.45 An expert
who knowingly omits this information acts dishonestly by signing the declaration of truth, and may
well be guilty of an offence under the Criminal Justice Act 1967, s 89, and also of professional miscon-
duct, as in Kumar v GMC.46 In Kumar, Ouseley Jupheld a number of findings of professional misconduct
against a consultant psychiatrist who prepared a medical report in support of a defence of diminished
responsibility in a murder case. One of those findings was that, by failing ‘to mention’ that the diagnosis
he relied on was a controversial one, Kumar had acted recklessly, in that he created an unacceptable risk
that the defence solicitors would rely on his diagnosis without realising that because of its controversial
nature it would be likely to be challenged.47

Because the principle of honesty sometimes requires experts to undermine the authority of their own
opinions and factual conclusions, it has not been free from controversy in the wider debate about scien-
tific communication. Stephen John argues that sometimes, scientific statements that are dishonest in one
of the above senses may nevertheless be ethically justified if they are effective in getting the audience to
believe something that is true and that it is in the audience’s interest to believe.48 In other words, scientists
do not, at least in contexts such as climate change where false claims about scientific uncertainty
are commonplace, have a duty to disclose information that undermines conclusions which they
confidently take to be true. Rather than being misleading, John argues that such partial information
may be ‘well-leading’.49

The notion of ‘well-leading’ testimony is unacceptable in a criminal trial,50 because it disregards the
importance of assessability. What is important in a criminal trial is not simply that the jury arrives at the

40. CPD V Evidence 19B.1.
41. [2018] UKUT 253 (LC) [94].
42. T Ward and A Jackson, ‘Committal of an Expert Witness for Contempt of Court’ (2019) 83 J Crim L 186.
43. Crim PR 19.4(f).
44. Royal Society and Royal Society of Edinburgh, Forensic Gait Analysis: A Primer for Courts (2017).
45. Crim PR 19.4(h).
46. Kumar v General Medical Council [2012] EWHC 2688 (Admin).
47. Kumar v General Medical Council [2012] EWHC 2688 (Admin) at [39].
48. S John, ‘Epistemic Trust and the Ethics of Science Communication: Against Transparency, Openness, Sincerity and Honesty’,

(2018) 32 Social Epistemology 75, 83-84.
49. S John, ‘Epistemic Trust and the Ethics of Science Communication: Against Transparency, Openness, Sincerity and Honesty’,

(2018) 32 Social Epistemology 75, 84.
50. See for example, Byrne [2021] EWCA Crim 107, [100].
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truth, but that they arrive at it for reasons which they as ‘peers’ of the defendant and representative
members of the community can understand and rationally accept.51 A jury that is led by the nose to a
verdict which reflects what the experts regard as true has not fulfilled its function. The expert owes
the jury an honest account, not simply of the conclusions that the expert’s methods support, but of the
reasons why the jury should accept those conclusions. This explains why a demanding conception of
honesty is important and it also explains the importance of some of the other core principles in the
legal context.

Precision
Keohane et al. observe that precision is always desirable in communications among working scientists,
but in communications with the public it may not be desirable if it confuses the audience and is only mar-
ginally relevant to what they want to know.52 Beth Bechky gives a simple example in her ethnography of
American forensic scientists. For scientific purposes it was standard practice to record separately the
levels of gunshot residue found on each hand of a suspect or victim, but scientists felt that this information
might confuse investigators or jurors by leading them to assume that it was relevant to which hand or
hands had been used to hold the gun – in the scientists’ view, no such inference could be safely
drawn and it was more helpful to report a single combined figure.53

Precise communication with fellow scientists is an ethical rather than merely a technical standard
because scientists have a responsibility to make their full results available for scrutiny by their peers.
In the forensic context, it is important that experts make the precise methods and any calculations
behind their conclusion available for scrutiny by lawyers and experts for other parties in the case.54

Subject to any issue of public interest immunity, making this information available is one of the obliga-
tions of the prosecution in the disclosure process.55

When it comes to giving evidence to a jury, the value of precision is not always so clear. It may not
serve to make the evidence ‘accessible and assessable’. We shall return to the issue of accessibility, or
intelligibility, in the next section. The question whether ostensibly precise information is susceptible
to assessment by juries has troubled the Court of Appeal in a number of cases. For example, in Slade,
the Court was concerned about how evidence from a then novel form of Automatic Speaker
Recognition technology

should or could appropriately be presented to a jury…. [T]he system simply produces a result, expressed in a
mathematical formula (with the attendant danger of a potentially misleading appearance of certainty), but
without any explanation of which features of similarity or dissimilarity have contributed to that result.56

Consistently with the Davie principle, the court places more emphasis on an intelligible explanation of
the findings (an aspect of ‘process transparency’) than on their precision.

The difficult relation between precision and assessability is illustrated by a case which caused some
consternation a decade ago, T (Footwear Mark Evidence).57 The prosecution’s footwear expert
expressed the view that there was ‘a moderate degree of scientific evidence to support the view that
the [Nike trainers recovered from the appellant] had made the footwear marks’.58 He omitted to
mention the calculations by which he had arrived at an estimated likelihood ratio of 100:1, which

51. The locus classicus of this view is JF Stephen, A General View of the Criminal Law of England (1863), 209-212.
52. Keohane et al. (n 8), 354.
53. Bechky (n 3), 57-8.
54. T(Footwear Mark Evidence) [2010] EWCA Crim 2439, [2011] 1 Cr App R 9.
55. Kelly [2018] EWCA Crim 1893.
56. [2015] EWCA Crim 71.
57. [2010] EWCA Crim 2439, [2011] 1 Cr App R 9.
58. Quoted [2010] EWCA Crim 2439, [2011] 1 Cr App R 9, [9].
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was at the top end of the range that a group of forensic science providers had agreed to label as ‘mod-
erate support’. That omission led to defence counsel cross-examining the expert on a statistical basis
significantly less favourable to the defendant than the expert’s own assumptions. The non-disclosure
of the calculations was ethically and legally indefensible, ‘an elementary and catastrophic failure of
transparency’.59 Unfortunately rather than simply insisting that the calculations should have been
revealed, the Court of Appeal, worried that the apparent precision of the 100:1 figure would create
an unwarranted ‘verisimilitude of mathematical probability’,60 said that the expert should not have
used such calculations at all, and suggested that he should have limited himself to saying that the
shoes in question ‘could have made’ the marks. While the court was right to think that the most
precise statement possible is not necessarily the most helpful to the jury, it is difficult to see the advan-
tage of a conclusion so imprecise that the jury has to make a wholly uninformed guess as to how many
other shoes ‘could have made’ the marks. It is also very strange from an ethical point of view to demand
that a scientist should refrain from making as precise an estimate as possible so as to be able to deter-
mine how best to convey the probative value of the evidence to the jury. What both precision and
honesty demanded was that the expert explained the calculation while acknowledging its imprecision:
‘Admit when you don’t know, when you’re guessing, and when your opinion is only a reasonable esti-
mate’.61 Luckily the Court of Appeal’s attempt to place a ban on statistical estimates seems to have
been quietly forgotten – the case is listed in Westlaw as having attracted ‘no significant judicial
treatment’.

The T case also illustrates the Royal Society’s point that data must ‘be differentiated for different audi-
ences’.62 It was essential that the defence lawyers, and any experts they might wish to consult, had full
access to the calculations, but not that the same information be presented in full to the jury. A group of
forensic scientists and statisticians commenting on the case observed:

candour and full disclosure in court can undermine comprehensibility when scientific evaluations involve tech-
nicalities. Pretrial hearings should be used to explore the basis of expert opinions and to resolve if possible any
differences between experts.63

This is consistent with the guidance given in Reed64 about the need for experts in their pre-trial
report to set out ‘with precision’ any issue that might be in dispute; for judges in appropriate cases
to exercise the power under what is now Crim PR 19.6 to direct the experts to hold a pre-trial discussion
and prepare an agreed statement; 65 and for the court to vet the terms in which it is proposed the evi-
dence should be given and ensure that avoids giving an undue ‘verisimilitude of scientific certainty’ to
evaluative opinions.66

Audience Relevance
Keohane et al.’s principle of ‘audience relevance’ has two aspects: intelligibility and ‘policy
relevance’. The main point they make about intelligibility is that, as we have already noted, it
necessarily involves some simplification and therefore some loss of information, but that any

59. M Redmayne, P Roberts, C Aitkin and G Jackson, ‘Forensic Science Evidence in Question’ [2011] Crim LR 347, 349.
60. T [2010] EWCA Crim 2439, [86].
61. J Hardwig, ‘Toward an Ethics of Expertise’ in DE Wueste (ed) Professional Ethics and Social Responsibility (Rowman &

Littlefield 1994) 92.
62. Royal Society, Science as an Open Enterprise: Open Data for an Open Society (2012) available at <https://royalsociety.org/-/

media/policy/projects/sape/2012-06-20-saoe.pdf> (accessed 22 March 2021), 12.
63. Guest Editorial, ‘Expressing Evaluative Opinions: A Position Statement’ (2011) 51 Science & Justice 1.
64. [2009] EWCA Crim 2698.
65. [2009] EWCA Crim 2698, [131].
66. [2009] EWCA Crim 2698, [122], [126].
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simplification that is either deliberately or negligently misleading will breach the cardinal principle
of honesty. This is closely related to the problems that will be discussed under ‘specification of
uncertainty’ below.

It is beyond the scope of this article to consider which forms of presentation will in fact succeed in
making scientific information intelligible.67 The important ethical point is that the expert witness
should strive to maximise the amount and precision of information that is effectively communicated to
the jury and that while to some extent precision may need to be sacrificed for the sake of clarity, this
should never permit the use of terms with a clear potential to mislead, like describing a sample as a
‘match’ to a particular source.68

‘Policy relevance’ is not, of course, the relevant kind of relevance in a forensic context. What is needed
here might be termed ‘narrative relevance’. An abundance of literature attests to the importance of nar-
ratives in legal factfinding.69 In a criminal trial, the prosecution is generally trying to establish that there is
only one coherent and plausible narrative consistent with the whole body of evidence in a case, and it is
one that includes all the elements of criminal culpability on the defendant’s part.70 The defence, on the
other hand, needs to establish that the evidence could fit one or more coherent and plausible narratives
consistent with innocence. What the jury needs to know, therefore, is how plausibly any piece of scientific
evidence can be fitted in to any of the competing stories.

This is why ‘activity-level’ propositions (e.g., about the likelihood that DNA was deposited when the
defendant handled a knife) will typically be more helpful to juries than source-level propositions alone.
Knowing that a trace is highly likely to originate from a particular source is of limited assistance if one has
no idea of how the trace may have been deposited, and may be misleading if a jury assumes that a trace
must result from direct contact because they are not informed about other possibilities. It is important in
this context to bear in mind that part of what makes scientific evidence assessable by juries is that whether
certain possibilities can be ruled out often depends on ‘common sense’ judgments which the jury is as
well-equipped to make as the scientists. For example in Iqbal,71 the defendant ran a car valeting
service, and it was suggested that his DNA might have been transferred to the magazine and ammunition
of a loaded gun via a cloth or glove that he had left in a car – as, he said, customers sometimes requested
him to do. The Court of Appeal thought it was obviously implausible that a ‘professional criminal’ would
use a glove or cloth provided in this way.72 Whether that is really so obvious may be debatable, but it is
not a matter on which science is likely to shed light, and such contestable judgments as to what is or is not
a plausible story are impossible to eliminate from criminal proof. The important point is that audience
relevance is not a licence for ‘epistemic trespassing’73 – the audience needs to understand that on
some questions, science has nothing relevant to contribute.

Process Transparency
In Keohane et al.’s scheme, ‘process transparency’ is a principle that refers largely to communication
with specialised audiences. They initially formulate it as follows:

67. A useful review of this issue is LM Howes and N Kemp, ‘Discord in the Communication of Forensic Science: Can the Science
of Language Help Foster Shared Understanding?’ (2017) 36 Journal of Language and Social Psychology 96.

68. D McQuiston-Surrett and MJ Saks, ‘The Testimony of Forensic Identification Science: What Expert Witnesses Say and What
Factfinders Hear’ (2009) 33 Law Hum Behav 436.

69. For example, W Bennet and M Feldman, Reconstructing Reality in the Courtroom: Justice and Judgment In American Culture
(1981); N Pennington and R Hastie, ‘A Cognitive Theory of Jury Making: The Story Model’ (1991) 13 Cardozo L Rev 519; W
Twining ‘Narrative and Generalizations in Argumentation about Questions of Fact’ (1999) 40 S Tex L Rev 351.

70. MS Pardo and RJ Allen, ‘Juridical Proof and the Best Explanation’ (2008) 27 Law & Philosophy 223; Ward (n 21).
71. [2021] EWCA Crim 387.
72. [2021] EWCA Crim 387, [9], [14] – but notice how the defence hypothesis is stated differently in these two paragraphs.
73. N Ballantyne, ‘Epistemic Trespassing’ (2019) 128 Mind 367; see also Kotsoglou and Biedermann, this issue.
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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.74

The duty to make records of tests, etc., and the material on which they were carried out available for
inspection is recognised in the Crim PR and in case law.75 Process transparency, however, involves pro-
viding juries and defendants, as well as scientists, with the information about scientific processes that they
need in order to assess the expert evidence.

The importance of process transparency in this wider context stems from the importance of explana-
tory narratives to the assessment of testimony, including expert testimony. A lay audience will probably
have a limited ability, if any, to assess critically an expert’s reasons for their conclusions. What they can
assess is whether there are good second-order reasons to believe that the experts have good reasons for
their beliefs – for example, that they have been trained in a technique that has been shown to be reliable,
and have applied it to the case at hand. The Davie principle discussed above requires that experts provide
fact-finders with an explanation of the process of testing, inference and peer-review (if any) by which
they reached their conclusions. It is this explanation which, if ‘intelligible, convincing and tested’
(by cross examination and in some cases by independent expert evidence) provides a basis for the
jury to rely on the expert evidence.76

Admittedly, process transparency as a basis for the assessment of expert testimony has significant weak-
nesses. One is that, as Harry Collins puts it, ‘distance lends enchantment’ – in the narratives of scientific
discovery that are accessible to the public, what is ‘nuanced and unclear’ to those within the relevant
expert community ‘becomes, paradoxically, sharp and clear to those outside it’.77 On the other hand, the
scientific process is vulnerable to ‘the manufacture of doubt’78 – artificially created scientific controversies
designed to convince the public that the science is uncertain – which is considered a particular danger in
adversarial litigation.79 The adversarial process can also create the opposite danger: that because the oppo-
nents of the party calling an expert witness have the opportunity to test the evidence, the jury will take a
failure to challenge the evidence effectively as equivalent to a test that the evidence has ‘passed’, rather
than reflecting a lack of skill, motivation, or funding on the part of the relevant legal team.80

If forensic scientists are committed to making their science accessible and assessable, they have an ethical
obligation to counter these drawbacks by being transparent from the start about those aspects of the scientific
process that give rise to ambiguities or potential unreliability in its results. This also follows from the ‘nar-
rative relevance’ aspect of the principle of audience relevance: it is highly important that the audience be
aware of those aspects of the process which are consistent (in the case of prosecution evidence) with the
defence narrative, for example that information given to the scientist might have led to cognitive bias.
This ethically demanding aspect of the duty of candour is consistent with the ‘FoRTE’ (Forensic
Reconstruction of Trace Evidence) model developed by Ruth Morgan and her colleagues. In this approach
it is an essential part of the process of reconstruction to ‘understand the role of human decision making and
expertise in the production of inferences, and identify any assumptions being made that impinge upon those
inferences and the significance assigned to the conclusions drawn’.81 It is essential that (for example):

74. Keohane et al. (n 8), 352.
75. Crim PR 19.3(3)(d); Smith [2011] EWCA Crim 1296; [2011] 2 Cr App R 16, [61].
76. Davie v Magistrates of Edinburgh 1953 SC 34, 40.
77. H Collins Are We All Scientific Experts Now? (Cambridge, Polity 2014), 85.
78. JB Biddle and A Leuschner, ‘Climate Scepticism and the Manufacture of Doubt: Can Dissent in Science be Epistemically

Detrimental?’ (2015) 5 Eur J Phil Sci 261, paraphrasing N Oreskes and EM Conway, Merchants of Doubt (London,
Bloomsbury 2010) 34.

79. Gross, ‘Expert Evidence’ (1991) Wis L Rev 1113, 1126-35.
80. G Edmond and M San Roque, ‘The Cool Crucible: Expert Evidence and the Frailty of the Criminal Trial’ (2012) 24 CICJ 51.
81. RMMorgan, ‘Conceptualising Forensic Science and Forensic Reconstruction. Part 1: A Conceptual Model’, (2017) 57 Science

& Justice 455, 456.

10 The Journal of Criminal Law 0(0)



the verification process should be well documented and be disclosed as a matter of normal practice. It needs to
be clear whether the verifier was blind to the extraneous case details, decisions and notes of examiners before
the verification, and whether the decisions or confidence levels on decisions made by verifier were different
than that of the examiner.82

These points may be important in an admissibility hearing, in determining how the findings can be
presented to the jury without being misleading, and might also be worth highlighting in the judge’s
summing up where the possibility of scientific error was important to the defence.

The requirements for reporting in the Crim PR do not explicitly require experts to state whether their
conclusions have been verified by another expert or, if so, whether the verifier was aware of the expert’s
identity or the conclusion reached. Rule 19.4(h), however, requires a report to ‘include such information
as the court may need to decide whether the expert’s opinion is sufficiently reliable to be admissible as
evidence’, and the criteria applied to determine whether the evidence is sufficiently reliable include
‘the extent to which any material upon which the expert’s opinion is based has been reviewed by
others with relevant expertise … and the views of those others on that material’.83 The extent of
review within the laboratory appears to fall within this requirement, and ‘extent’ can be interpreted as
including the extent to which the review was independent. The Crim PR also requires a statement of
‘the substance of all facts given to the expert which are material to the opinions expressed in the
report, or upon which those opinions are based’.84 Facts which are not strictly relevant to the opinions
expressed (e.g., about the previous convictions of someone associated with trace evidence) could be con-
sidered ‘material to’ those opinions if they were capable of creating a cognitive bias that affected those
opinions. From an ethical point of view, it would be appropriate to adopt this broad interpretation.

Unfortunately, these legal requirements do not apply to ‘streamlined’ forensic reports. We will return
to this issue after considering the last of Keohane et al.’s core principles.

Specification of Uncertainty
What is required under this heading is well summarised in the influential report by the US National
Academies of Science, Strengthening Forensic Science in the United States:

[L]aboratory reports…should describe, at a minimum, methods and materials, procedures, results, and conclu-
sions, and they should identify, as appropriate, the sources of uncertainty in the procedures and conclusions
along with estimates of their scale (to indicate the level of confidence in the results). Although it is not appro-
priate and practicable to provide as much detail as might be expected in a research paper, sufficient content
should be provided to allow the nonscientist reader to understand what has been done and permit informed,
unbiased scrutiny of the conclusion.85

This recommendation is in harmony with the Davie principle and is also echoed in the Forensic
Science Regulator’s guidance. Staff providing expert evidence should be ‘able to explain their method-
ology and reasoning, both in writing and orally, concisely in a way that is comprehensible to a lay person
and not misleading’, and this includes explaining the extent to which the body of specialised literature
supports or undermines their conclusions, and ‘any outstanding concerns’ their peers may have about
their methodology and reasoning.86

82. MA Almazrouei, IE Dror and RM Morgan, ‘The Forensic Disclosure Model: What should be Disclosed to, and by, Forensic
Experts?’ (2019) 59 IJLCJ 1, 6.

83. Crim PD 19A.5(d).
84. Crim PR 19.4(c).
85. NRC p. 6-3.
86. Codes of Practice, issue 6, paras 28.4.2, 28.4.3(b) and (e); Draft ‘Statutory’ Code of Practice, paras 27.3.5, 27.3.7 (b) and (e).
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The Criminal Procedure Rules contain a number of provisions requiring experts to reveal sources of
uncertainty about their conclusions.87 These are, however, subject to an enormous loophole, which will
be considered in the next section on ‘streamlined forensic reports’.

In the case of forensic science, where the certainty or uncertainty of the results is largely a product of
the processes by which those results were obtained, and by which the methods used to obtain them have
been validated (or not), it is hard to draw a sharp distinction between ‘specification of uncertainty’ and
‘process transparency’. In some cases the degree of uncertainty can be specified with some precision, as a
known error rate or random match probability, and the process by which those specifications were arrived
at can be explained. In other cases the sources of uncertainty can be specified but the degree of uncer-
tainty is unknown. For example, in Atkins the prosecution’s facial mapping expert ‘identified nine differ-
ent factors which could affect the reliability of his exercise’.88 Although this appears exemplary from an
ethical point of view, what was more controversial (and was unsuccessfully challenged in the Court of
Appeal) was his specification of the degree of support his work provided for an identification of one
of the defendants ‘at the top of 3 and into 4’ on a five-point scale – that is, between ‘lends support’
and ‘lends strong support’.89 Arguably, this was too specific – it implied a degree of certainty about
how uncertain the identification was which could not be scientifically justified.90

Cases like this raise a difficult problem for the ethics of scientific communication. In this kind of situ-
ation, where the sources of uncertainty can be specified but the degree of uncertainty cannot, is it possible
to convey the uncertainty in a way that is ‘accessible to, and assessable by’ the jury? In an important con-
tribution to the ethics of forensic science, Edmond and colleagues argue that it cannot. They defend an
ethical view not very different in its practical consequences from the one advanced here, based on prin-
ciples of ‘disclosure, transparency, epistemic modesty and impartiality’; but they also deny that adher-
ence to these principles can solve the problems inherent in epistemically weak forensic methods of the
type used in Atkins:

While greater disclosure, transparency, epistemic modesty and impartiality might signal limitations to the tech-
nically literate these might not be appreciated by less methodologically sophisticated audiences. Mere disclos-
ure of oversights and limitations does not necessarily enable the tribunal of fact to evaluate the evidence ….
Knowing about unknowns does not necessarily facilitate rational decisionmaking. It may produce too much
caution or, more problematically given the burden and standard of proof, may lead to the over valuation of
evidence.91

The problem, however, is that in such cases nobody knows what is ‘too much caution’ or an ‘over
valuation of evidence’. There is likely to be a range of views which could be considered ‘rational’, in
the sense that they respond both to the reasons for caution and to the reasons for attaching some
evidential weight to the relevant piece of testimony. This is not just a problem about forensic
science but about the evaluation of most kinds of evidence, in particular witness testimony. We
know, for example, that eye-witnesses are less than fully reliable, but we do not know with any pre-
cision just how unreliable they are. Different jurors may, without any irrationality,92 balance the
reasons for credulity or scepticism in different ways. In a case like Atkins, for example, some
may be more impressed than others by the unlikelihood that any of the nine factors set out by

87. Crim PR 19.3.3(c)(i); 19.4(f), (g), (h).
88. Atkins [2009] EWCA Crim 1876, [2010] 1 Cr App R 8, [7].
89. Atkins [2009] EWCA Crim 1876, [2010] 1 Cr App R 8, [8].
90. G Edmond, R Kemp, G Porter, D Hamer, M Burton, K Biber and M San Roque, ‘Atkins v The Emperor: the “Cautious” use of

Unreliable “Expert” Opinion. (2010) 14 E&P 146.
91. G Edmond, B Found, K Martire, K Ballantyne, D Hamer, R Searston, M Thompson, E Cunliffe, R Kemp, M San Roque,

J Tangen, R Dioso-Villa, A Ligertwood, D Hibbert, D White, G Ribeiro, G Porter, A Towler and A Roberts, ‘Model
Forensic Science’ (2016) 48 Aust J Forensic Sciences 496, 521.

92. J Raz, ‘When we are Most Ourselves’ in Engaging Reason (Oxford University Press 1999).
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the witness would coincidentally create a false resemblance to a man against whom there was con-
siderable circumstantial evidence; or some may be more disposed than others to think that a witness
who appears to be scrupulously setting out the weaknesses of his own evidence can be accorded a
degree of trust when he estimates how strong the evidence nevertheless is.93 Jurors construct or
accept explanatory narratives that fit the evidence as a whole, not just the scientific evidence in iso-
lation, and this is a rational process of inference, even if the probative value of any one piece of
evidence can rarely be specified with mathematical precision.94 What the jury needs to know (as dis-
cussed under ‘Audience Relevance’ above) is, in the case of prosecution evidence, whether there are
sources of uncertainty that cannot be ruled out on scientific grounds alone;95 and in the case of
defence evidence, whether the existence of the evidence can be explained in a way consistent
with the prosecution case.

The Ethics of Streamlined Reporting
Compliance with the legal standards for the report which must be submitted where a party wants to intro-
duce expert evidence other than as admitted fact will also involve a large measure of compliance with the
principles of process transparency and specification of uncertainty.

We saw in respect of process transparency that the information required under Crim PR r. 19.4(h) to
determine whether the evidence is admissible implicitly includes the matters which Crim PD 19A.5
recommends should be taken into account as part of the admissibility decision. These include:

(a) the extent and quality of the data on which the expert’s opinion is based, and the validity of the
methods by which they were obtained;

(b) if the expert’s opinion relies on an inference from any findings, whether the opinion properly
explains how safe or unsafe the inference is (whether by reference to statistical significance or
in other appropriate terms);

(c) if the expert’s opinion relies on the results of the use of any method (for instance, a test, meas-
urement or survey), whether the opinion takes proper account of matters, such as the degree of
precision or margin of uncertainty, affecting the accuracy or reliability of those results….

Unfortunately, these salutary requirements to explain the sources of uncertainty are gravely undermined
by the exemption of reports admitted under r 19.3(1), which applies where a party ‘wants another party to
admit as fact a summary of an expert’s conclusions’. Such a summary is known as a ‘Streamlined
Forensic Report’, more specifically ‘SFR1’, as distinct from ‘SFR2’ which contains responses to any
questions raised by the defence. Under r. 19.3(2)(a), on receiving SFR1 the other party must

serve a response stating—

(i) which, if any, of the expert’s conclusions are admitted as fact, and
(ii) where a conclusion is not admitted, what are the disputed issues concerning that conclusion[.]96

One might think that the onus on the other party (most often the defendant) to identify disputed issues
would make it particularly important to inform them of the process by which the conclusions were
reached and to specify carefully any uncertainty in those conclusions. If the other party is being asked

93. T Ward ‘Admissibility, Reliability and Common Law Epistemology’ in Roberts and Stockdale (n 30), 122-124.
94. Ward (n 21), 246.
95. See for example, Killick [2020] EWCA Crim 785.
96. Crim PR r 19.3(2)(a).
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to agree to conclusions that are contrary to their interests, they ought to be conclusions to which it is rea-
sonable to expect them to agree, so one might expect conclusions to be stated as a ‘lowest common
denominator’ to which no reasonable objection could be made. Yet it appears from Gary Edmond,
Sophie Carr and Emma Piasecki’s study of SFRs that at least in some cases the conclusion is stated in
more categorical terms than forensic scientists today usually adopt – namely categorical identifications
of the defendant. They also point out that the only justification provided for exempting streamlined
reports from the requirements of these rules are considerations of cost and efficiency.97

From an ethical point of view SFRs are clearly troubling. In terms of the five core principles, preparing
such reports meets the requirement of audience relevance inasmuch as it provides a particular audience,
typically the CPS, with information in a form that is relevant to their practical purposes. But ethical scien-
tists cannot disregard the effect of their statements on audiences other than their immediate clients98 – in
this case, on defendants and their lawyers. To give the information relevant to the decisions they have to
make, and to avoid ‘misleading incompleteness’, the report must comply with the principles of process
transparency and specification of uncertainty.

A possible escape from this dilemma is suggested in a highly significant footnote in the Forensic
Science Regulator’s Codes of Practice and Guidance, advising that ‘where those preparing the SFR1
are aware of further information that might meet the test for common-law disclosure set out above,
that information should be communicated to the investigator and by the investigator to the prosecutor’.99
The prosecutor is then under a legal obligation to disclose the material to the defence as soon as is rea-
sonably practicable.100 The test that is ‘set out above’ forms part of the guidance as to the duty (not just at
common law but under the Criminal Procedure and Investigations Act 1996) to disclose any failure to
comply with required standards, as this is ‘information that could significantly detract from the credibility
of a witness and may have a bearing on reliability’.101 Not only non-compliance but other matters that
significantly affect reliability fall within this test: for example the Regulator mentions the case of
Kumar which, as we have seen, upheld a finding of professional misconduct where a witness failed to
mention the controversial nature of the diagnosis used in his report.102 By analogy, to rely on a contro-
versial method, or one that had not been scientifically validated, without either making this clear in the
report or informing the investigator as the Regulator recommends, could be considered reckless (and con-
trary to the inviolable principle of honesty) because it creates an unacceptable risk that defence solicitors
on whom the SFR is served will fail to realise that the results are ones that they ought to challenge. This is
not strictly speaking a matter of common-law duties of disclosure but rather of professional ethics, com-
bined with the statutory duty of the prosecution to disclose the expert’s reservations to the defence.

An ethical scientist should also ensure that the report itself does not use misleading or unduly categor-
ical language. It would not detract from the time- and cost-saving goals of streamlined reporting to
eschew categorical identifications in favour of terms such as ‘associated with’, or, where appropriate,
to add ‘boilerplate clauses’ pointing out, for example, that an association between an individual and a
trace on an object does not necessarily indicate direct contact between the individual and the object.

Conclusion
Although developed in a very different context from that of forensic science, Keohane et al.’s core prin-
ciples are based on values of accessibility and assessability that are highly pertinent in the forensic

97. G Edmond, S Carr and E Piasecki, ‘Science Friction: Streamlined Forensic Reporting, Reliability and Justice’ (2018) 38 OJLS
764, 780.

98. Hardwig (n 61), 93.
99. Hardwig (n 61), p. 84, n. 118.
100. Criminal Procedure and Investigations Act 1996, s 7A(3).
101. Codes issue 6, s. 28.2, n. 109.
102. Codes issue 6, s. 28.2, n. 109; Kumar v General Medical Council [2012] EWHC 2688 (Admin).
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context, and they should resonate with forensic specialists who cherish their identity as scientists rather
than servants of law enforcement or of defence lawyers. With some modification, they provide both a
good fit with existing legal standards and professional guidance, and a salutary reminder of the import-
ance of openness and ‘epistemic humility’ in reporting forensic results.

The two significant departures I have proposed from Keohane et al.’s framework reflect the differences
between forensic and policy-related communication, and the importance of explanatory narratives in
legal fact-finding and the evaluation of testimony in general.103 Thus I have replaced ‘policy relevance’
with ‘narrative relevance’ and have placed greater emphasis than Keohane et al. do on making processes
of research, testing, inference and peer review transparent not just to scientifically qualified audiences but
to all those to whom scientific communication is addressed – particularly, in this context, the parties and
the jury. Because Keohane et al. focus on communication to ‘attentive audiences’ such as parliamentary
committees and NGOs, they can reasonably assume that many members of the audience will be scientif-
ically qualified, and those who are not will rely on the judgment of those who are. In general, however, as
Keohane’s co-author Lane points out in a related article,104 the ability of experts to explain the basis of
their conclusions is crucial to establishing their legitimacy from the perspective of a lay audience.

The explanation that a lay audience needs is one that not only justifies the expert’s claim to authority
but also points out the parts of the process where there are possibilities of error, bias, disagreement or
alternative explanation. To expect experts to highlight areas of uncertainty is a demanding standard – par-
ticularly given the pressures to depart from it in the interests of efficiency and ‘streamlining’ – but it is one
that is endorsed in the forensic science literature.105 If experts live up to it they can deliver evidence that is
reliable, accurate, accessible and assessable.
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