The vital need to uphold scientific freedom

The strength of science lies in its rigorous, well-
defined criteria for creating knowledge through a
simple process: that irrespective of the
epistemological routes through which they have
been created, knowledge claims and the evidence
that relates to them must be made openly
available to be tested against logic and reality
through the scrutiny of peers. It is not different in
spirit from normal or indigenous empirical
reasoning, but an extension of them through its
high standards for evidence and scrutiny.

If a claim is not widely circulated; if it lacks
evidence; if it fails the test of scrutiny; it fails to
become part of the record of science, it is merely a
tentative or failed hypothesis, which may or may
not be subsequently amended or resurrected to
pass the test. This definition not only captures
ways of working in the natural sciences, but also
the social sciences, medicine, engineering, and
parts of the humanities. Science is a way of
working, a process not an outcome, it is more of a
verb than a noun. It is a route by which error is
identified and rejected, rather than truth
established. In words put into the mouth of
Galileo by Bertholdt Brecht, “the aim of science is
not to open the door to infinite wisdom, but to set
a limit to infinite error”.

In ruthlessly discarding error, science is not a
dispensable luxury but has become essential to
the advancement of our societies, in responding to
their needs, in informing education, strengthening
policy, spurring innovation, safeguarding health
and wellbeing, and as a stimulus to curiosity and
imagination. It helps all of us to make sense of and
navigate the increasingly complex world we live in.
Crucially, it is indispensable in confronting the
global challenges of the sustainability goals and
those that the growth of human society has
created, of nuclear weapons, of global pandemic,
of the potential for power-seeking Al, of

biodiversity loss and of anthropogenic climate
change.

In the face of current trends towards inward-
facing nationalism and withdrawal from
international collaboration, it is more important
than ever that science should remain a global
enterprise. Effective science should not and
cannot be contained within national siloes.
Openness and collaboration are in the DNA of
science. The  acceleration of  scientific
understanding in recent centuries is largely a
consequence of global connections between
creative brains. Global challenges need global
collaboration, which has greater potential than
ever as digital processes have removed all physical
and most political barriers to communication.

Science is not separate from society; it is a social
construct. The landscape of information and
discourse within society has changed in ways that
pose major problems for science and its
institutions. Digital technologies have enabled
revolutionary developments in research but have
also fundamentally changed the dynamics of
public discourse to create a new tribalism. The
algorithms used by social media platforms have
reinforced existing preoccupations in ways that
discourage restraint and create self-insulating
bubbles of certainty that undermine social
dialogue and drown the voice of science.

However, so fundamental is science to modern
society, both nationally and internationally and in
diverse political settings, that it is vital to maintain
the simple procedures that underpin its utility. In
the private domain of business, science must be
subject to the norms of rigour and process
described above, whilst accepting that the use of
its results will be a matter for the business entity,
subject to legal constraints. The same is largely
true of state-run institutes whose results may or
may not be publicly accessible, but which are
ultimately accountable through political systems.



A new era of open science may now be dawning,
not only of “citizen science”, but involving broader
public engagement with the scientific process.
Most publicly-funded science is however carried
out in the universities, which play a distinctive role
in maintaining the historic human interest in all
aspects of the working of nature and society; from
the building blocks of matter and processes that
are invariable in space and time, to complex
systems of ecological and human organisation that
vary in space and time.

Distinctive freedoms are needed to maintain the
vital human resource of publicly funded science
and its national and international utility. This
includes freedom to collaborate internationally,
essential to effectively addressing global issues
and to ensuring a healthy global knowledge
commons, with exceptions for matters of national
security. The freedom to choose a topic for
research, or curiosity-driven research, is a
necessity to ensure that science is able to explore
even the most unpromising avenues, and which
sometimes yield profound insights many years
later (such as the structure of matter and the
cosmos, the molecular basis of life, computation
and artificial intelligence, the macroeconomic
framework, and the lessons of history).

Such freedoms also inform the teaching and
learning of generations of students, thereby
ensuring that the stock of human knowledge
accumulates. From time to time, particular issues
arise within a state or internationally, and
frequently from curiosity-driven research, when
user-driven research is needed. Relevant funding
streams can then be created to pursue them. Even
in such cases however, judgements about the
probability of a proposal fulfilling its purpose
should be given by researchers in cognate fields,
and not those with an interest in a particular
outcome of the research.

The freedom to speculate and to research has
proved to be of great value to human societies but
is too frequently restricted, even in those
countries that profess enthusiasm for “freedom of
speech”. In some cases, it is the research itself
that is deemed inappropriate, in others the results
of the research are deemed unacceptable.
Responses to the theory of anthropogenic climate
change give examples of both.

Relevant to the first issue, the US president’s
characterisation of the theory was “the whole
thing is a hoax”, even though strongly supported
by leading US research institutions. Relevant to
the second was the reaction of Exxon to the
theory’s prediction of climate warming due to
burning of fossil fuel. Internally, this was accepted
by the company’s scientists, externally, the
company responded by public denial and negative
lobbying. Both institutions and individuals suffer in
these reactions.

Autocratic regimes are particularly sensitive to
analyses of research with  sociopolitical
implications and may supress research in these
areas or ensure that conclusions are guided in
directions favourable to government views.
Research that draws attention to the need for
multi-lateral actions are particularly unwelcome to
governments committed to a neonationalist
stance.

We urge the International Science Council, as
“the global voice for science”, to call for
governments to recognise the uncompromising
logic of science, its value to society and the
continuing need for international collaboration in
science.
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