Sci ence and the Environnment: A new enlightennment

Ni chol as Maxwel | believes that while we have devel oped an

excel l ent way of |earning about the nature of the universe
we have so far failed in our attenpts to apply this nethod
to create a civilized world.
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Two great problenms of |earning confront humanity:
| earni ng about the nature of the universe and our place in it,
and | earning how to becone civilized.

The first problemwas cracked, in essence, in the 17th
century, with the birth of nodern science. A nmethod was
di scovered for progressively inproving know edge and
under standi ng of the natural world, the famous enpirical
met hod of science. There is of course much that we still do
not know and understand, three or four centuries after the
birth of nodern science; nevertheless, during this tine,
sci ence has inmensely increased our know edge and
under st andi ng, at an ever accelerating rate.

But it is much less certain that the second great problem
of | earning has been cracked. Many, indeed, doubt that it can
be solved. The 20th century record is not exactly
encouragi ng. The question arises: Can we |earn from our
solution to the first great problem of |earning howto solve
the second problen? Can the progress-achieving nmethods of
science be generalized so that they becone fruitfully
applicable to the i nmense task of making social progress
towards a nore civilized world? Wat kind of inquiry can best
hel p us learn how to achi eve global civilization?

Sci ence without Civilization

What makes these questions especially urgent is that

solving the first great problem of |earning wthout solving
the second is al nost bound to put humanity into a situation of
great danger, and has in fact done just that. Wth rapidly

i ncreasing scientific know edge cones rapidly increasing

t echnol ogi cal know- how, which brings with it an i mense

increase in the power to act. 1In the absence of a solution to
the second great problemof |earning, the increase in the
power to act may have good consequences, but will as often as

not have all sorts of harnful consequences, whether intended
or not.

Just this is an all too apparent feature of our world.
Sci ence and technol ogy have been used for human benefit, but
have al so been used to weak havoc, whether intentionally, in
war, or unintentionally, in |long-termenvironnmental damage -
a consequence of growth of popul ation, industry and
agriculture, nade possible by growth of technology. As |ong
as humanity's power to act was limted, |ack of wi sdom of
enlightennent did not matter too much: humanity | acked the
means to inflict too nuch danmage on the planet. But with the
i mrense increase in our powers to act that we have achieved in
the last century or so, our powers to destroy have becone
unprecedented and terrifying: global w sdom has becone, not a
| uxury, but a necessity.



What is Cvilization?

By "civilization", | nmean that ideal, realizable social
order (whatever it may be) which we ought to try to attain in
the long term A little nore specifically, | nmean a world in

whi ch everyone can share equally in enjoying, sustaining and
creating what is of value in life, insofar as this is
possible. | conjecture, alittle nore specifically still,
that a civilized world is one which is liberal, denobcratic,
just, sustainable, egalitarian, peaceful, know edgeabl e,

rati onal and wise, one that tackles problems of human
suffering and deprivation in effective ways, but also one that
sustains friendship, |ove, kindness, individual freedom
creativity, adventurousness, great art and science.

The Enl i ght ennent
The idea of learning fromthe solution to the first great
probl em of |earning how to solve the second probl em goes back

to the Enlightenment of the 18th century. Indeed, this was
the basic idea of the phil osophes of the Enlightennment -
Voltaire, Diderot, Condorcet et al.: to learn fromscientific

progress how to achi eve social progress towards world
enl i ghtennment .

The best of the phil osophes did what they could to put
this immensely inportant idea into practice, in their lives.
They fought dictatorial power, superstition, and injustice
with weapons no nore | ethal than those of argunment and wit.
They gave their support to the virtues of tol erance, openness
to doubt, readiness to learn fromcriticismand from
experience. Courageously and energetically they | aboured to
promote rationality in personal and social life.

Unfortunately, in devel oping the Enlightennment idea
intellectually, the philosophes bl undered. They devel oped the
Enl i ght ennent programe in a seriously defective form and it
is this immensely influential, defective version of the
programme, inherited fromthe 18th century, which may be
called the "traditional" Enlightennent, that is built into
late 20th century institutions of inquiry. Qur traditions and
institutions of |earning, when judged fromthe standpoint of
hel ping us I earn how to becone nore enlightened, are defective
in a whol esal e and structural way, and it is this which, in
the long term sabotages our efforts to create a nore
civilized world, and prevents us from avoiding the kind of
horrors we have been exposed to during this century - wars,
third-world poverty, environnmental degradation.

The Traditional Enlightennment
The phil osophes of the 18th century assumned,
under st andabl y enough, that the proper way to inplenment the
Enli ght enment programe was to devel op social science
al ongsi de natural science. Francis Bacon had already stressed
the inmportance of inproving know edge of the natural world in
order to achi eve social progress. The phil osophes generalized
this, holding that it is just as inportant to inprove
knowl edge of the social world. Thus the phil osophes set about
creating the social sciences: history, anthropology, political
econony, psychol ogy, soci ol ogy.

This had an i nmense inpact. Throughout the 19th century



the diverse social sciences were devel oped, often by non-
acadenics, in accordance with the Enlightennment idea.
Gradual ly, universities took notice of these devel opnents
until, by the md 20th century, all the diverse branches of
the social sciences, as conceived of by the Enlightennent,
were built into the institutional structure of universities as
recogni zed academ c di sci plines.

The Romantic Opposition
The Enli ght enment was opposed by Ronanticismon the
grounds that it put far too nuch enphasis on reason.
Romanticism - stemm ng fromsuch figures as Rousseau, Bl ake,
Wordsworth, Beethoven, Goethe - stressed the suprene val ue
of art, self-expression, personal feelings, imagination,
spontaneity, individuality, creativity, synpathetic
under st andi ng, inspiration

Romanticismwas right to object to the traditiona
Enli ghtenment, but wong to object on grounds of too nuch
reason. \What is wong with the traditional Enlightennent is
that it lacks reason. It is a characteristic kind of
irrationality masquerading as rationality. |In sone respects
it is Romanticism rather than the traditional Enlightennment
that enbodies reason - especially when it stresses enotional
and notivational honesty. |f the basic Enlightennment idea had
been put properly into practice, free of the blunders of the
traditional Enlightennent, there would have been no need for
the Romantic opposition: the Enlightennent woul d have been a
synthesi s of Rationalismand Ronanticismfromthe outset and
we, today, would possess a kind of inquiry well-designed from
t he standpoi nt of hel ping us becone civilized.

The New Enl i ght ennent

In order to inplenent properly the basic Enlightennment

i dea of learning fromscientific progress how to achi eve

soci al progress towards a civilized world, it is essential to

get the following three things right.

1. The progress-achieving nmethods of science need to be
correctly identified

2. These nethods need to be correctly generalized so that
they becone fruitfully applicable to any human endeavour,
what ever the ains nay be, and not just applicable to the
endeavour of inproving know edge.

3. The correctly generalized progress-achi eving nethods then
need to be exploited correctly in the great human
endeavour of trying to nake social progress towards an
enlightened, civilized world.

Unfortunately, the phil osophes of the Enlightennent got
all three points disastrously wong. That the phil osophes
made these blunders in the 18th century is forgivable; what is
unforgivable is that these blunders still remain unrecogni zed
and uncorrected today, over two centuries later. Instead of
correcting the blunders, we have allowed our institutions of
Il earning to be shaped by them as they have devel oped
t hroughout the 19th and 20th centuries.

There is, | regret, insufficient space for me to discuss
all three blunders: for that, see ny From Know edge to W sdormr
(Blackwel I, 1984), and The Conprehensibility of the Universe



(forthcomng). Here | shall consider only the third bl under,

by far the nost dramatic and damagi ng.

I assune here that Karl Popper has correctly identified
the progress-achi eving nethods of natural science (step one);
and | assune that Popper's generalization of these nethods,
when inproved a little, adequately captures what we should
mean by progress-achieving rationality, fruitfully applicable,
potentially, to anything worthwhile that we m ght do (step
two). It is the third step that we will be concentrating on:
exploiting the strategies of reason properly to nmake socia
progress towards a wi se, enlightened world

Accordi ng to Popper, science nakes progress by neans of
the nmethod of conjecture and refutation. 1In response to
probl ens, scientists put forward conjectured solutions which
they then assess by neans of attenpted enpirica
fal sification.

Popper generalizes this to forma conception of
rationality, critical rationalism The decisive point, for
Popper, is that enpirical falsification is just one especially
severe formof criticism The scientific nethod of tackling
probl enms by neans of conjecture and refutati on becones the
general nmethod of tackling problens by neans of conjecture and
criticism Popper's conception of rationality, when inproved
somewhat, can be sunmarized in the follow ng four rules.

(i) Articul ate and seek to inprove the articulation of the
basi ¢ problen(s) to be sol ved

(ii) Propose and critically assess alternative possible
sol utions.

(iii) When necessary, break up the basic problemto be sol ved
into a nunber of prelimnary, sinpler, anal ogous,
subordi nate or specialized problems (to be tackled in
accordance with rules (i) and (ii)), in an attenpt to
work gradually towards a solution to the basic problem
to be sol ved.

(iv) Inter-connect attenpts to solve basic and specialized
probl ems, so that basic probl en-sol ving may gui de, and
be guided by, specialized problemn-solving

The nub of Popper's critical rationalismis in rule (ii).
But rule (i) is required as well. In real life (as opposed to
acadeni ¢ exam nations) we do not encounter problens clearly
and correctly formul ated; recognition of the existence of a
probl em may begin nerely with the di sappoi nt mrent of sone
unfornul ated expectation. darifying the nature of the
probl em we seek to solve is a vital part of rational problen-
solving (and scientific research).

Rule (iii) becones vital when a problemis too difficult
to solve at once. The fundanmental scientific problem"Wat is
the nature of the universe?" is an exanple. W may regard the
Presocratic phil osophers as trying to solve this problem all
at once, by putting forward rival conjectures, in accordance
with rule (ii); but this direct attack failed. Moddern science
began when Galileo, Kepler and others tried to tackle
prelimnary, subordinate problenms within the framework of a
general answer to the fundanental scientific problem
(formul ated by Galileo as "the book of Nature is witten in
the | anguage of mathenatics").

Once rule (iii) is put into practice it is vital, also,



to put rule (iv) into practice, so that efforts to solve
speci al i zed and fundanental problens may | earn from each
other, and so that absorption in specialized probl ens does not
lead to the basic problemto be sol ved being forgotten.

It mght seemthat the above transition fromscientific
method to rationality | oses the idea of |earning from
experience; but this is not so. The above four rules do
constitute a nethod for |earning from experience. Experience
is what we acquire through trying out various possible
solutions to the problemwe wish to solve, and discovering

that these possibilities nore or less fail. Experience, in
this broad sense, is a generalization of the notion associ ated
with science - observation and experinentation

We cone now to the all-inmportant third step in the

Enl i ght ennent programre.

According to the traditional Enlightennent (supported by
Popper), this third step involves applying the progress-
achi eving nmet hods of natural science to the task of devel oping
soci al science.

But the basic Enlightennent idea, remenber, is to |learn
fromscientific progress how to nmake social progress towards
an enlightened world. This neans that appropriately
general i zed versions of the progress-achieving et hods of
science need to be applied, not just to social science, but to
social life itself. The task nust be to get into the fabric
of our personal and social lives strategies which will help us
to make progress towards better ways of living. W need to
extract fromthe one i nmensely successful institutiona
enterprise of natural science those nethods responsible for
this success, so that they nay be generalized and applied to

other institutions - government, industry, agriculture, the
medi a, the law, international relations, education, the arts.
What matters is that social |ife nakes progress towards

enlightennent, and not just that social science makes progress
towar ds greater know edge of social phenonena.

Academic Inquiry to Pronote Civilization

The proper task, then, is to get problem-solving in

personal, social, institutional and political life to exploit
the above four rules of rationality. Let us now consider what
the overall character of acadenmic inquiry needs to be if it is
to help with the task of hel ping humanity sol ve the second
great problem of |earning

Two prelimnary points.

First, in order to solve environnental problens, and
probl ems of civilization nore generally, it is what we do (or
refrain fromdoing) that matters, and not just what we know.
Solutions to problens of living are appropriate human acti ons.
Even where new know edge or technol ogy is needed, in
connection with agriculture or nedicine for exanple, it is
al ways what this enables us to do that solves the probl em of
I'iving.

Second, in order to nake progress towards a sustainabl e,
civilized world we need to |l earn how to resolve our conflicts
in nore cooperative ways than at present. There are degrees
of cooperativeness, fromits absence, all out violence, at one
extreme, through settling of conflicts by neans of threat,



agreed procedures such as voting, via bargaining to all out
cooperativeness at the other extrene. |If we are to develop a
sustainable, civilized world we need to nove progressively
away fromthe violent end of this spectrumtowards the
cooperative end.

Granted, then, that a basic task of academic inquiry is
to help us tackle our problens of living in cooperatively
rati onal ways so as to nmake progress towards civilization, the
basic intellectual work of academia will be (i) to articulate
personal , social and gl obal problens of living, and (ii) to
propose possi bl e sol utions, possible actions, to be critically
assessed fromthe standpoint of their capacity, if enacted, to
enable us to realize what is of value in life. Acadenic
inquiry needs itself to engage in rational exploration of
problenms of living in this way, and needs to pronote the doing
of this in the world at |arge, by neans of advocacy, argunent,
debate, and education. Academc inquiry has the overal
social or political goal of hel ping humanity becone nore
cooperatively rational by cooperatively rational means.

These intellectually central and fundamental tasks
undertaken in accordance with rules (i) and (ii), wll be
performed by social inquiry and the humanities. Thus
econonics, politics, sociology, psychol ogy and ant hropol ogy
are not primarily sciences at all; they are not even non-
scientific disciplines devoted to acquiring know edge of the
human worl d (as Romantici smholds). Their prinmary
intellectual task is to invent and explore inmaginatively
di verse possible, nore or |ess cooperative actions, diverse
possi bl e ways of living, policies, econonmc and politica
progranmmes, institutions, philosophies of life, and to assess
these critically fromthe standpoint of their desirability and
feasibility, their capacity, if inplenmented, to hel p us nake
progress towards a good world. Social inquiry and the
humanities are prinmarily concerned to inprove our ideas about
how to live rather than our ideas about what is the case.
Pursued in this way, social inquiry and the humanities form
the central, fundanental part of inquiry as a whole; they are
intellectually nmore fundamental than the biological, physica
and technol ogi cal sciences (see diagran.

In addition, in order to do justice to the intractability
of many problens of living, inquiry will inplenment rule (iii),
and break up fundamental problens of living into a host of
subordi nate, specialized problens of know edge and know- how,
thus creating many subordi nate, specialized disciplines.

Social inquiry itself needs to acquire know edge of rel evant
soci al phenonena, in order to aid articulation of problenms of
living and assessnent of proposed solutions. The

t echnol ogi cal sci ences tackle diverse technical problens of
know- how, thus enhanci ng our power to act, to solve our
problenms of living, to achieve what is of value. The physica
and bi ol ogi cal sciences tackle problens of know edge and
under st andi ng of diverse aspects of the natural world, thereby
i nprovi ng our know edge and understanding of what it is
possi bl e and not possible to do in order to solve problens of
living. Mthematics, by contrast, is concerned to devel op,
systemati ze and unify abstract problem-solving nmethods; it is
concerned with the exploration of problematic possibilities,



t hus enhanci ng our probl en-sol ving powers.

Al this nore specialized problem-solving is however
i nter-connected with thought about fundanmental problens of
living, in accordance with rule (iv), so that each nay guide
t he other. (Thi s does not mean, however that only those
speci al i zed problens are tackled which are relevant to current
problems of living. Know edge can be of value in its own
right; and some practical problens are only solved, or even
di scovered, by research apparently unrelated to practica
needs.)

For each one of us, the npbst inportant and fundanental
inquiry going on in the world is the thinking that we engage
inas we live - the thinking that guides our actions. And
fromthe standpoint of building a better world it is this kind
of personally and socially active thought guidi ng personal and
social life that really matters. The basic task of acadenic
thought is to hel p enhance, by cooperatively rational neans,
the quality of personally and socially active thought so that
it my all the better enable us to realize what is of value in
so far as this is conpatible with a good world. The
intellectual progress of socially active thought is what
ultimately matters, the intellectual progress of academ a
bei ng but a neans to that end.

In a sense, academic inquiry as a whole is a specialized
part of the nore fundanental socially active inquiry which we
all engage in as we live. To the extent that this is true,
the rel ati onshi p between acadeni ¢ thought, and thought in the
rest of the social world needs to conply with rule (iv): each
needs to learn fromthe other. Again, within academc
inquiry, social inquiry is nore fundanental than natura
science, insofar as social inquiry tackles our fundanmenta
probl enms of |iving whereas natural science tackles subordinate
probl enms of know edge

In the diagram | have tried to indicate how the rul es of
reason, (i) to (iv), being built into the institutiona
structure of acadenmic inquiry, affect both its interna
organi zation and its relationship to the rest of the socia
wor | d.

The basic intellectual aimof inquiry may be said to be,
not knowl edge, but wi sdom - w sdom being understood to be
the desire, the active endeavour and the capacity to realize
what is of value in life, for oneself and others. Wsdon
i ncl udes know edge, know- how and under st andi ng but goes beyond
themin also including the desire and capacity to help realize
what is of value. Wsdom |ike know edge, can be conceived of
not only in personal terns but also in institutional or socia
terms. The basic task of rational inquiry is to help us
devel op wi ser ways of living, wiser institutions, a w ser
wor | d.

It is essential that academic inquiry is wthout
political power, and is non-authoritarian in character. There
can be no question of academ cs deciding for the rest of us
what our problens are, how they should be solved, how we
should live or what is of value. Far fromdepriving us of the
power to decide for ourselves, the task of academic inquiry is
to hel p us enhance our power to decide well for ourselves by
providing us with good ideas, proposals and argurments for our



consideration. Academic inquiry is a sort of people' s civi
service, doing openly for the public, with exenplary
intellectual honesty and integrity, what actual civil servants
are supposed to do, in secret, for governments

Acadeni c inquiry nust of course retain its independence,
and nust not degenerate into nerely serving the special
i nterests of governnent, industry, the nation, or public
opi nion. The acadenic world needs just sufficient power and
authority to retain its i ndependence, but no nore.

So far nothing has been said about |earning from
experience. But, as | indicated above, the four rul es of
reason that we are considering are also rules for |earning
from experience; this has a vital role to play in the
conception of inquiry we are considering. Wat we learn as a
result of attenpting to put into practice some proposed
solution to a problemof living is of course all inportant for
Il earning how to build a better world. A vital task for
acadenic inquiry (especially for history) is to nonitor the
successes and failures of our past attenpts at sol ving
probl enms of |iving

The conception of acadenmic inquiry that we are
considering is designed to help us to see, know and
understand, for their own sake, just as nuch as it is designed
to help us solve practical problens of living (as | argue in
the books referred to above).

That the basic intellectual aimof inquiry is to help

realize what is of value in life has two further consequences.

First, it neans that the arts have a vital rationa
contribution to nake to inquiry, as revel ati ons of val ue, as
i magi native explorations of possibilities, desirable or
di sastrous, or as vehicles for the criticismof fraudul ent
val ues t hrough conedy, satire or tragedy.

Second, it nmeans that our feelings and desires have a
vital rational role to play within the intellectual domain of
inquiry. If we are to discover for ourselves what is of
value, then we nust attend to our feelings and desires. But
not everything that feels good is good, and not everything
that we desire is desirable. Rationality requires that
feelings and desires take fact, know edge and logic into
account, just as it requires that priorities for scientific
research take feelings and desires into account. In insisting
on this kind of interplay between feelings and desires on the
one hand, know edge and understandi ng on the other, the
conception of inquiry that we are considering resolves the
conflict between traditional Rationalismand Romanticism and
hel ps us acquire what we need if we are to contribute to
building civilization: mndful hearts and heartfelt ninds.

Thi s concludes ny sketch of academ c inquiry shaped by
the "new' Enlightenment. It differs dramatically from
acadenmic inquiry as it nostly exists today. This is because
acadenmic inquiry, as it actually exists, has been nmassively
i nfluenced by the intellectually defective traditional
Enli ghtenment, and by the Romantic opposition. As a result,
we do not have today what we so urgently need, a kind of
acadenmic inquiry rationally devoted to helping us create a
better world.



Concl usi on

In order to learn fromour solution to the first great

probl em of |earning how to solve the second problem we need
to bring about a revolution in acadenmic inquiry, so that its
basi c task beconmes to hel p humanity devote reason to the
realization of what is of value in life. Wuld such a
revolution suffice to enable us to create a sustainable
civilization? O course not! But it would help.



