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Serendipity in Scientific Research
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Serendipity refers to the combination of “accident” and “sagacity”; an unexpected an unpredicted
event which is noticed by an agent with the right skills to make the most of it. Famous examples
include Jocelyn Bell's discovery of pulsars which was made after she noticed an unusual output
from a radio telescope (Arfini, 2023). Bell noticed and unpredicted output on the graphical trace
and followed it up, eventually discovering the existence of pulsars. The rate of serendipitous
discovery in science is unclear, although it has been estimated to be high (Thagard, 2012). This
series is meant not only to add to the repertoire of serendipity stories, but to begin treating
these tales as members of a growing archive, in which we attend to the role of chance and
the unexpected in our rational pursuits of knowledge. Scientists here will share how accidents
and reason intertwined in their practice, and researchers of serendipity will unpack how that

happens.
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n the systematic progression of scientific
inquiry, serendipity - happy discovery at-
tributable neither to luck nor skills but rather
a combination of the two - serves as a criti-
cal mechanism, fostering incremental advance-
ments through the recombination of exist-
ing ideas and observations, often catalyzing
novel developments in unanticipated yet fruit-
ful directions. In a recent paper, Henrich and
Muthukrishna (2023, p. 2) write that “new in-
ventions, fresh insights, and novel ideas in-
volve incremental steps that recombine—of-
ten through a healthy dose of serendipity—ex-
isting ideas, technologies, observations, and
concepts”. This is not a new observation.
Robert Merton’s interest in collecting stories
of serendipity began as early as the 1940s, ulti-
mately and arguably founding the current field
of research in serendipity with the publication
of The Travels and Adventures of Serendipity with
Elinor Barber (Merton & Barber, 2004; Yaqub,
2018) and influencing foundational research
such as Pek Van Andel's (1994) seminal cate-
gorization of collected examples of the phe-
nomenon (Foster & Ford, 2003).

As alluded to above, serendipity refers to
the combination of “accident” and “sagacity”:
an unexpected and unpredicted event which
is noticed by an agent with the right skills to
make the most of it. One famous example in-

https://doi.org/10.36850/v91j-7541

cludes Jocelyn Bell's discovery of pulsars which
was made after she noticed an unusual output
from a radio telescope (Arfini, 2023). Bell no-
ticed an unpredicted output on the graphical
trace and followed it up, eventually discovering
the existence of pulsars. Three aspects were
needed for the discovery - the accidental ob-
servation, the marking of that observation as
something of note, and finally someone with
the expertise and the networks to make the
most of this.

The rate of serendipitous discovery in sci-
enceis unclear, although it has been estimated
to be high (Thagard, 2012). In the mid-1990s,
Campanario (1996) reported that in 8.3% of
papers from the Citation Classics collection of
scientist reports on their key discoveries, they
put the discovery down to serendipity. A 2016
survey of over 3000 researchers put the rate
at 17% (Willems et al., 2022). Other reports
have put it as high as 33% (Hargrave-Thomas,
2012). Such discoveries may be regular oc-
currences, but they are socially and person-
ally impactful. They play an important role in
our understanding of scientific discovery. No-
bel Prize speeches such as Alexander Flem-
ing's tout the importance of the accident to dis-
coveries as influential as penicillin. We shout
“Eureka” to denote moments like Archimedes'
apocryphal insight in his bath about water dis-
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placement and the weight of gold in a crown.
On the other hand, there is the famous apho-
rism (commonly attributed to Asimov) that the
most exciting phrase in science is not “Eurekal!”,
but rather “hmm, that's strange”, suggesting
that it is curiosity about an observed anomaly
that is the herald of a new discovery.

Stories about the accidental origins of the
microwave, Viagra, X-rays, Velcro, and much of
modern medicine abound in collections and
are shared time and again in fun editorials.
They are also found in the words of scientists
themselves, who may offer rational reconstruc-
tions in their scientific papers but note the im-
portance of an unexpected observation, an
unwitting change in the experimental set-up,
and other “accidents” that could have derailed
rather than generated a discovery. While most
examples herald from the physical sciences
or invention, serendipity occurs almost any-
where. Robert Merton began his theoretical ex-
ploration of the phenomenon when he found
his “serendipity pattern” in an unexpected con-
tribution to sociological theory (Merton, 1948).
Walpole's own invention of the term resulted
from his finding unexpected confirmation of a
historical rumor in a book of heralds (Walpole,
1754). Anthropologists experience it when
they happen to be present at a significant cul-
tural event, as a result of relationships formed
along the way of investigation (e.g., Fine & Dee-
gan, 2006). And many an artist has found inspi-
ration serendipitously while working with ma-
terials that respond in unexpected ways, for
instance (see Ross et al.,, 2023, for examples).

This series is meant not only to add to the
repertoire of serendipity stories, but to begin
treating these tales as members of a grow-
ing archive, in which we attend to the role
of chance and the unexpected within our ra-
tional pursuits of knowledge. Scientists here
will share how accidents and reason inter-
twined in their practice, and researchers of
serendipity will unpack how that happens. Un-
til now, serendipity research has relied very
much on narratives shared by scientists and
others, from those passed down through his-
tory (Van Andel, 1994) to written in tweets
online (Bogers & Bjorneborn, 2013; Rubin et
al., 2011), as evidence and counterargument
for definitions, diagrams and frameworks of
serendipity as it happens. Recently, this re-
search has moved away from the narrative and
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toward empirical research (Erdelez, 2004; Ross
& Vallée-Tourangeau, 2022) as a resource for
greater understanding, and with this move the
theory has moved from categorization of the
phenomena we call serendipity to analysis of
its components and the conditions in which
it occurs (or does not, for that matter). The
narratives in this series, then, will be taken as
a testing ground for emergent serendipity the-
ory, illustrating what it can add to our under-
standing of how discoveries are made as well
as offering an opportunity to prove or to ques-
tion generalizations now being made from his-
torical, familiar cases.

Notably, serendipity can be an unstable con-
cept, which exists as much in the reporting as
the doing, especially if recognizing the event
as serendipitous is part of the definition (Makri
& Blandford, 2012; McCay-Peet et al.,, 2015;
Rubin et al,, 2011). That is, serendipity stories
do suffer from a “publication bias” of their own:
we only tell them when they end well, or we
only call them serendipity when the accident
leads to a discovery. This series offers an op-
portunity to explore the nuance of success as
well as failure - the reader will see that failures
and misdirection can play an important role,
sometimes only indirectly, but especially when
they at first seem to hinder progress.

On the other hand, there is a real risk of con-
ceptual bloat if we call every accident a poten-
tial origin of serendipitous discovery (Copeland
et al., 2023). Not all the cases examined in this
series will be serendipity, and some might open
up new debates in serendipity research as well
as in our understandings of scientific practice.
Any given discovery can be traced back to a
moment of surprise or awe, so a line must be
drawn, but where we draw the line between
chance and purpose is itself an interesting and
important question that will be raised by many
a serendipity story shared here. We do not
anticipate full agreement between the experts
but in the space of disagreement we hope to
generate understanding.

Another threshold that can be fuzzy and yet
heavily influences our understanding of discov-
ery is that between failure and accident. The-
oretically, scientific research expects failure:
experiments are a test of a hypothesis, we do
them when something is unknown or when
we are uncertain. Systems are in place to un-
derstand and evaluate failures and while they

https://doi.org/10.36850/v91j-7541


https://doi.org/ 10.36850/v91j-7541

Empirical

may turn the narrative of discovery, they do
S0 in an expected or anticipated way. On the
other hand, serendipitous discoveries seem
to be those which were improbable and for
which there is no clear system for exploita-
tion or understanding. This lack of systemic
support leads to the heroic genius narrative
that often accompanies these tales (Copeland,
2018). One key difference between failure and
serendipity may be that failure marks the end
of the process of discovery while serendipity
marks the start.

However, while this notion is attractive, it be-
comes more unstable under scrutiny. The im-
probable event still must be within the realms
of the expected to elicit a reaction of curiosity
and enough within the skills of the observer
for them to make sense of it. As Arfini et al.
(2018, p. 5) write about Fleming's discovery of
penicillin:

Fleming's "Oh!” reaction was when he
managed to frame and understand the
antibiotic effect of a mold. He did not
enter his laboratory to find a moldy cul-
ture singing the chorus of Mamma mial:
that would have sparked another kind
of reaction.

As Boden (2004) writes, cognitively, serendip-
ity comes from the recognition of a pattern
which has come before and the extraction of
subtle regularities that can only come from the
immersion in a domain. This would fit well the
story of Bell above, as she noticed the unex-
plained trace several times before investigat-
ing it. So, there is another “goldilocks zone” to
uncover between immersion in and distance
from a field. This is reflected in the famous
comment by Louis Pasteur: “le chance ne fa-
vorise que I'ésprits preparés” (Pasteur, 1854),
“chance favours the prepared mind”.

However, the very nature of what it means
to be prepared remains under-investigated.
While so far stories shared about serendip-
ity have tended to emphasize depictions of
the lone genius exploiting an accident without
any supporting network, closer looks at how
serendipity emerges for even those scientists
shows its origins in social networks and suc-
cess through knowledge exchange. For these
reasons, it is at least if not more important
to attend to evidence that serendipity arises
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particularly in groups and within spaces which
foster this (Darbellay et al., 2014; McCulloch,
2021). Indeed, an early description of serendip-
ity (Barber & Fox, 1958) showed it was not the
observation of the surprising fact but the sur-
rounding support systems in terms of funding
and time which generated serendipitous dis-
covery - an important consideration for scien-
tific funding. We predict that the stories col-
lected in this series will tell stories of groups
and networks rather than individuals.

Thus, there is much to debate about
serendipity itself; conflicting ideas and under-
standings of the phenomenon are so far de-
rived from historical examples and more re-
cently empirical work but are only in the early
stages of theoretical development. Looking
closely at the stories in this series offers an op-
portunity not only to share and treat as scientif-
ically valuable those parts of science normally
left to anecdotes in social media, academic par-
ties, or Nobel Prize speeches. Itis also an op-
portunity to see what emerging theory about
serendipity itself can do, when it comes to un-
derstanding these stories as practices, produc-
ing knowledge in themselves.
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