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M Check for updates

ecisions made during the pharma-

ceutical research and development

(R&D) processinvolve many risks and

uncertainties. With the emergence of
behavioural economics, substantial literature
has accumulated regarding biases and their
impact on the quality of decision-making.
However, the overall prevalence and roles
that these biases play in decision-making have
largely beenstudied onanindividual level, and
have not been scrutinized as much in more
complex drug R&D settings.

Here, we discuss findings from a survey of
senior decision-makers across the pharmaceuti-
callandscapetounderstand relevant biases and
indicate countermeasures that could help miti-
gateresulting flawsin decision-makingin phar-
maceutical R&D. We also discuss the current
level of awareness and the potential for more
systematic application of mitigation measures.

Survey and analysis

We surveyed senior decision-makersacross the
pharmaceutical landscape about their assess-
ment of the relevance of a range of biases and
mitigation measures to pharmaceutical R&D
decision-making on afour-level scale (veryrel-
evant, moderately relevant, of little relevance,
not relevant). Each participant was also then
asked toidentify their top five biasesand match
themwith mitigation measures, whichenabled
aranking of the top five biases overall based
on cumulative responses. Details of the sur-
vey respondents and their characteristics, the
biases and mitigation measures, and the survey
questionsare providedin Supplementary Box 1.

Atotal of 117 survey respondents provided
theinformationrequired (with 100 fully com-
plete data sets), of which ~60% came from
companies with >10,000 employees. The
distribution of the perceived relevance of the
13 listed biases and 11 mitigation measures
was analysed across the full sample.

Overall, the respondents generally consid-
ered all of the biases listed, as well as all miti-
gation measures, but at different rates and in
different combinations, asindicated by the dif-
ferent coloursinthe heatmapinFig.1(seeSup-
plementary Box 2 for details). Inthis heat map,

biases and mitigation measures, as ranked
by the respondents, were plotted against
each other to visualize their relative impor-
tance to the respondents, as well as how they
matched biases and mitigation measures to
each other. Biases and mitigation measures
that featured most frequently inthe responses
from the survey participants are in the green
areas of the heat map, whereas biases and miti-
gationmeasures that featured less frequently
areinthered areas.

Somebiases were particularly prominentin
theresponses from the group overall. Confir-
mation bias — the overweighting of evidence
consistent with a favoured belief and under-
weighting of evidence against a favoured
belief — was considered very relevant by the
largest proportion of respondents (57%) in
the first part of the survey (Supplementary
Box2),and ranked highestinthe second part of
thesurvey (Fig.1). Champion bias, whichis the
tendency to evaluate a plan or proposal based
on the track record of the person presenting
it, was also highly ranked in both parts of the
survey. For both biases, the top ranked mitiga-
tion measure was clearly input from experts
who have no stake in the project (Fig. 1).

Other biases that atleast 25% of participants
considered very relevant in the first part of
the survey (Supplementary Box 2) were less
prominent in the second part of the survey,
such as the storytelling bias (the tendency
to remember and to believe more easily a set
of facts when they are presented as part of
a coherent story) and the sunk-cost fallacy
(the tendency to invest further in projects
because they already have consumed a lot
of resources). In addition, there was not an
obvious distinction between the possible
mitigation measures for these two biases.

Discussion

Although itis not possible to judge from this
survey how good or bad decision-making is
in the pharmaceutical industry, or whether
awareness of biases and mitigation methods
have already (partially) addressed issues with
poor decision-making owing to various biases,
the wide range of performance across R&D

organizations in the pharmaceutical industry
givesreasontobelieve that more could be done.
In this respect, the results of our analysis
haveimplications for furtherimproving deci-
sion quality in pharmaceutical R&D. All biases
inthe survey list were broadly recognized by
participants, but we observed differences in
perceptions about how to effectively mitigate
them. Input from external experts, which
ranked as the most relevant mitigation meas-
ureoverall,isalready frequently used in many
settings in pharmaceutical R&D. However,
further mitigation measures seem less well
understood. Moreover, withafew exceptions —
suchasthe use of input from external experts
to address confirmation bias —abroad range
of mitigation measures was proposed for
each bias, with no clear indication of which
ones are generally considered effective.
Amoresystematicapproach —searching for
bothfrequently and less frequently considered
or poorly addressedbiases, and planning deci-
sion processesinsuch away that theirimplicit
nature is turned into an explicit understand-
ing and awareness — could help to improve
decision-making quality further. Indeed, in
the context of pharmaceutical R&D, there are
examples of systematic approachesto aspects
of decision-making that have beenreported to
lead to improved productivity, such as Astra-
Zeneca’s 5SRframework (Nat. Rev. Drug Disc.17,
167-181;2018) and Pfizer’s three pillars of can-
didate survival (Drug Disc. Today 17, 419-424;
2012). There are also examplesin otherindus-
tries, such as entertainment, financial services
and aerospace (see references in Supplemen-
tary Box 1). However, it seems the reported
specific productivity examplesin pharmaceu-
tical R&D focused primarily on mitigation of
biases through using the mitigation measure
of‘defining quantitative deliverables’. We sug-
gest that recognizing less-well-known biases
could increase the application of mitigation
measuresingeneral, and thereby contributeto
morerobust decisions that furtherimprove the
productivity of the pharmaceutical industry.
Consider, for example, the storytelling bias,
whichisnothighly ranked in Fig. 1. For this bias,
intentionally tryingtodisproveastory (intended
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Fig.1|Rankings of biases and mitigation measures in R&D decision-making. In the survey, 117 senior
decision-makers in pharmaceutical R&D identified their top five biases and matched them with mitigation
measures. The biases were ranked using a sum score: a bias was assigned 5 points for being the ‘number 1’ bias,
4 points for ‘number 2’ and so on, such that the cumulative score per bias (shown in brackets) reflects both
the frequency of a bias being selected and how important it was regarded to be by participants who selected
it. The number of times the mitigation measures were mentioned for each bias was counted and the sum of
mentionsis shownin square brackets. The figure was generated by mapping the number of times a particular
mitigation measure was chosen for a particular bias, as shown in each coloured square, with green indicating
amitigation measure that was often considered as relevant for the bias, and red indicating that such
combinations of mitigation measure and bias were rarely chosen. See Supplementary information for details.

falsification) or routinely asking for a counter-
positionare mitigation measures that could help
torebalance adecision-making process.

Another example of an under-represented
bias in Fig. 1is the sunk-cost fallacy. One way
to mitigate this bias could be the application
of quantitative precommitted contracts — for
example, in the form of a target product pro-
file that includes clear ‘go’ or ‘no go’ criteria
for further development, thereby gating fund-
ing decisions. Both the sunk-cost fallacy and
the storytelling bias could also be countered
by re-anchoring; that is, by seeking a more
nuanced or multiperspective view and not
relying on asingle reference point.

Overall, we draw the following conclusions.
First, decision-makersinindustry need help to
become aware of biases and mitigation meas-
ures as an initial step towards systematically
addressing blind spots. Second, addressing
biases is not only a personal leadership skill
butforemostatasktobeactively supported by
senior leadership. Reflecting onthe examples
from AstraZeneca and Pfizer, as well as from
other industries, it seems necessary to drive
rigorous debiasing efforts from the top level
of management and put them into a broader
cultural change context. Third, the organiza-
tional bias mitigation toolbox could benefit
from more equipment. Mitigation measures

such as input from experts are already con-
sidered a powerful tool to mitigate the risk of
flawed decision-making owing to biases that
are widely perceived as important, such as
confirmation bias. However, our survey also
raises the question of whether more practi-
calmeasures, such asinterdisciplinary teams
whosetaskitis toplay ‘devil’sadvocate’, or sim-
pletools, suchas checklists, would be easier to
implement or could be added to existing meas-
ures to also address less frequently consid-
ered biases. Similarly, in high-stake settingsin
which personalincentives might run counter
tothebestinterests of the company,concerted
measures to identify, transparently communi-
cate, and apply acompany’s decision criteria
and priorities are needed.

How couldtheseneedsstarttobeaddressed?
As we are all naturally biased, bias awareness
and proficiency in the application of mitiga-
tion tools need to become core aspects of
leadership development efforts and manage-
ment training. Given that strong support from
senior leadership is essential, perhaps even
more rigour could be introduced by having
a‘decision quality officer’ at the highest level
of the company (comparable to the compli-
ance officers’role), whose roleis towatch out
for biases — essentially anindependent “deci-
sionobserver” as proposed by Kahneman et al.
(see Supplementary Box 1). Finally, given the
complexity of decision-makingin pharmaceu-
tical R&D, intuition (system 1, or fast, think-
ing according to Kahneman et al.) should not
be ignored. Rather, better decision-making
processes could be established to augment
our system 1and system 2 (rational, or slow)
thinking with systematic bias mitigation meas-
ures based on tools, data and diverse input
from others.
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