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Address deliv ered before

The Royal Society of New South Wales on 6™ April, 2005

A Hundred Years after Einstein's Extraordinary Year

karina kell y

Keyw ords: Einstein, sciencefunding

Biograph y: Karina Kelly is the retiring President of the Royal
Saociety of New South Wales; a position she has held for two years.
It is a long standing tradition of the society that ead retiring pres-
ident givesa presidential addresson a subject of their choice and
this is one such. Karina has worked in television since 1981, rst

for the news department of SBS television, then Channel 7 news
before joining ABC's TV scienceprogram Quantum in 1986. She
left ABC in 1996 and spent v e years at home with her children
before re-joining ABC's Catalyst program in 2001. She has won
numerous international awards for her television work, including a
World Gold Medal at the New York Film and Television Festivals.

It's a hundred years since Albert Einstein
had his “extraordinary year', known by the
Latin, ~Annus Mirabilis’. In 1905, he published
seweral papers that would change the way we
seethe Universeforever. It was so remarkable
that to mark the certenary of Einstein's work,
2005is the World Year of Physics. The range of
subject matter of these miraculous papers was
staggeringly large. They would seedreseard in
many areasof physicsand help engendera wild
enthusiasmfor sciencethroughout the twertieth
certury. Einstein himself becamea hugely pop-
ular gure in his own lifetime | an exceptional
achievemert for a sciertist in any age. It would
be sometime before Einstein, or anyone else,
would cometo understand just how remarkable
his output that yearwas. But then, asEinstein
knew only too well, time is a relativ e thing.

His rst paper of 1905wascompletedon 17
March and wasin Einstein's own words, ‘revolu-
tionary'. In this paper, with the uncharismatic
title "On a Heuristic Viewpoint Concerning the
Production and Transformation of Light', Ein-
stein rst put forward his theory that light was
divided into "quarta’ which we now call pho-
tons. Newton had believed that light came

in little bundles but by 1900 obsenations had
shown that light behaved like a wave. By
assuming that light also consisted of discrete
padkets, Einstein predicted the photoelectric ef-
fect, that changing the frequencyof light would
changethe energy of electronsdislodged by it.

But this theory contradicted the wave the-
ory of light which assumedthat energy is in-
nitely divisible. This strange property of light
to behave sometimes like a wave and some-
times like a particle, called wave-particle dual-
ity, formed the foundations for the developmert
of quantum medanics, which Einstein ironi-
cally never found satisfying. He proclaimed in
a letter to Max Born in 1926 his corwviction
about how God would organise things. I, at
any rate, am corvinced that He doesnot throw
dice." This work would earn Einstein the 1921
Nobel Prize for Physics.

Just over a month later, Einstein nished
his doctoral dissertation to the University of
Zurich. On 30" April (after much delay) his
"New Determination of Molecular Dimensions'
used the viscosity of a sugar solution to deter-
mine the sizeof sugarmolecules. Curiously, this
is Einstein's most cited work from 1905.
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Then, on May 11", the Annalen der Physik
received another paper from Einstein. This was
his “Brownian Motion' paper where he theorises
that small particles suspendedin water should
show arandom movemert under the microscope
causedby the kinetic energy of heat. If this is
obsened, Einstein predicted, it would also pro-
vide evidenceof the existenceof atoms.

As if this all wasn't enough, in June the
Annalen received another paper from the pro-
lic young Einstein; "On the Electrodynamics
of Moving Bodies' (or in German “Zur Elektro-
dynamik bewegter Korper'). This paper intro-
duced what came to be known as the special
theory of relativity which combined time, space,
massand energy It challengedthe ideas that
time and size are immutable and was received
with not just scepticismbut ridicule.

It wasto captivate the scienceworld and the
broader community for the rest of the certury.

Then, on 27" of Septenber, Einstein pro-
duced his last remarkable paper for 1905.

Called "Doesthe Inertia of a Body Depend
Upon Its Energy Content?', it deduced one
more aspect of his relativit y theory. This was
his famous equation E = mc?. But if you read
the original paper that equation is nowhere to
be seen.

What he writes is "If a body giveso the
energy L in the form of radiation, its massdi-
minishes by L=V?2." Sothere you haveit. The
E = mc? paper doesn't cortain the famous for-
mula.

In fact it would be written asm = L=V ? if
you followed Einstein's notation. V wasthe la-
bel he gave the speedof light in 1905. And m =
L=V ? is simply not asdelightful asE = mc? as
I'm sureyou'll agree.

| hope | haven't ruined your day by telling
youthat. Anyway no matter how it waswritten,
this wasthe remarkable equation which demon-
strated that matter could be converted into en-
ergy and energycould be converted into matter.
Even more remarkable was the huge amount of
energy (mostly in the form of light and heat)
that could be derived from a very small amount
of matter. It wasn't until the 1930'sthat people

madethe connectionthat this theory could help
to make one hell of a bomb.

I'm not sure what it says about humanity
that we managedto turn the Equation into a
real live bomb in a matter of decadesbut pur-
suing the great questions of what the universe
is made of and how it works didn't get quite
the same nancial or political support. Perhaps
Einstein himself could shed somelight on this.
This statemert is attributed to him.

"Only two things are in nite; the Universe
and human stupidity and | am not sure about
the former.'

In DouglasAdams' Hitchhiker's Guide to the
Galaxy, (soon to be a minor motion picture)
the computer “Deep Thought' took sewen and
a half million yearsto come up with the an-
swer “to the great question of Life, the Universe
and Everything'. The answer, of course, was
42. From the late 1970's, we had our own am-
bitious "Deep Thought' experiment. To build
the grandly named Superconducting Supercol-
lider even more grandly known as “the window
on creation' by enthusiasts. It was to be built
at Waxahadie near Dallas, Texas.

It was hoped that by smashing protons to-
gether at an energy of 40 trillion electron volts,
it would help us understand if particles are re-
ally vibrating membranes which exist in more
dimensionsthan we may care to contemplate.
It might also have detecteda particle called the
Higgs boson, which soundslike something that
belongsin the Hitchhiker's Guide, but is very
important to physicistsbecauseaccordingto the
Standard Model of Particle Physicsit should ex-
ist.

All exciting stu, but unfortunately with
US$2 billion spert and a very large hole in
Texas already dug, the US Congresscancelled
the project in 1993. Their reasoningwas that
the evertual price tag of $12 billion dollars was
too much to spendto nd out more about the
Universe. It would have provided 7,000 jobs,
more than a hundred US universities wanted to
be part of it, and 23,000students had enrolled
in coursesthat involved the eagerlyawaited Su-
perconducting Supercollider.
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For a long time, the $2 billion hole did noth-
ing more than store a lot of styrofoam cups but
accordingto BBC online, the site is now being
usedfor anti-terrorism rearm training.

There's no doubt that $12 billion is a lot
to spend on a large physics experiment. But
let's compare it with the cost to the United
States of its war in Iraq. A helpful website
http://www.costofw ar.com will update you at
any time.

It was just over 160 billion $US last time
| looked (gures the website claims are based
on Congressionalappropriations) It points out
that this sum is enoughto fully fund a global
anti-h unger campaign for 6 years, or a world-
wide AIDS plan for 16 years,or immunise every
child in the world for 53 years.

There is no doubt there's moneyto be spent.
It's simply a matter of what our fearlessleaders
want to spend it on. Obviously, spending it on
“Life the Universeand Everything' is not high
on the list of priorities.

We have made the most miraculous ad-
vancesin technology in the last hundred years.
We y asfrequertly asif we were catching buses
and usehigh speedcableinternet to resolve dis-
agreemens at the dinner table. We “zap' our
processedfoods in microwave ovens and send
pictures of ourselves on videophones. Yet we
seemto have advanced very little, philosophi-

cally. Somemight arguethat we haveregressed.

I madea program about Ageing someyearsago,
and in the courseof Iming, spoke to a lot of
people in their eighties, nineties and one de-
lightful woman of 105. What many of them
noted to me wasthat thesedays, everyone was
obsessedabout money, worried about money;
thought money was the only important thing.
Needlesgo say, it wasan obsenation madewith
someregret.

We have an obsessiorwith wealth creation.
We have come to believe that it is what we
have all been put on earth to achieve. When
the greatest minds of the twenty-third certury,
or the twenty- fth, look badk on us, will they
praise us for our remarkable ability to cre-
ate wealth by deweloping v e hundred di erent

models of mobile phone or damn us for our sim-
plistic belief that as long as we have “a beauti-
ful setof numbers' things will be right with the
world.

As Einstein said: "We act asthough comfort
and luxury were the chief requiremerts of life,
when all we needto make us happy is something
to be enthusiastic about.'

It's astrangething that we haveall grown to
equateeverything to moneyasl| havedonejust a
few minutes agoin discussingthe cost of the Su-
perconducting Supercollider. We all know that
the cost of the Iraq war is much more than the
dollar number anyone can comeup with. More
than 15 hundred allied tro ops and possibly ten
times that number of Iragis have died and many
many more have been injured. Their families
will live with the consequence®f the war for
the rest of their lives. Some of their children
will carry the trauma to the next generation.
Why do we feel we must put human costsinto
dollars?

It isthe in uence and power of sciencewhich
has contributed to people wanting to quartify
everything. If you can measuresomething, you
can discussit dispassionately and objectively.
It's anattempt to remove emotion and bias from
decision-making. Now, if you put a price on ev-
erything, you can start to compare dissimilar
things. Like the cost of the war in Iraq and a
World Aids prevertion campaign.

The problem is we haven't beenvery diligent
with the calculations. Especially whenit comes
to things that are dicult to quartify like the
price the ervironment is paying to make someof
us rich. If polluters were preseried with an ac-
curate clean-up bill, their fabulous prots may
well be turned into dramatic losses. The trou-
ble has beenthat we haven't beenable to work
such complicated things out. But with ever-
burgeoning computer power and increasing un-
derstanding of complex systems,we will in fu-
ture be able to make these calculations and as
we do, | optimistically predict there will be in-
creasingpolitical pressurefor these extra costs
to be addedto our businessbalance sheets.
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Of coursenot everything can be quanti ed
in this way. Somethings simply have value to
our souls.

Einstein is quoted by famous physicist, Max
Born assaying "It would be possibleto describe
everything scierti cally , but it would make no
sense;it would be without meaning, as if you
described a Beethaoven symphory as a varia-
tion of wave pressure." (Born 1966). (As an
aside ...what famous Australian is related to
Max Born? Answer: Olivia Newton-John. Her
mother was Max Born's daughter.)

PSYCHOPATHS

I've just beenreading a book written by John
Clarke. Not the Comedian but a Sydney Psy-
chologist.

The book's called "Working with Monsters'
(Clarke 2005) and it's about workplace psy-
chopaths whom Clarke claims are much more
numerousthan the serial murder type who end
up in the papers and on the television news. In
fact he says that onein a hundred peoplemight
fall into this category. (Incidentally, twice as
many of them are men as women.) The de -
nition of sudh a person (sometimesalso called
a ‘scaiopath’) is that they have no conscience
or remorse,no empathy for other people whom
they loveto dominate. They are preparedto go
to almost any lengths to get what they want,
and their goalsare short-term. They don't have
the sameresenations as most peopleabout the
risk of being caught for doing the wrong thing.
These are not people any of us would like to
work alongside.

Now think about how the workplace has
changedin the last few decades.There is much
lesssecurity, we work longer hours, there's less
loyalty expressedbetween employer and em-
ployee. The only thing that matters is to cut
costsand increasee ciency . Has this ernviron-
mernt provided fertile ground for the workplace
psychopath?

Many employers, employ people for nine
months of the year. They lay them o for three
months over Christmas so they don't become

permanert employeeswith all the benets to
the employee (and coststo the employer) that
would entail. If companiesand large organisa-
tions only careabout pro ts or cost-cutting and
not the welfare of their workforce, they create
a culture where psydopaths, who are prepared
to get a result without worrying about detri-
mental impacts on employees,can prosper. In
fact, one of the studies Clarke cites in the book
is the di erent ways three groups of peoplere-
spond to atest. The three groupswere: normal
(non criminal, non psychopaths), criminal (non
psychopaths) and diagnosedpsycdopaths.

There were three ways to train the subjects
to do something.

1. physical punishmert (an electric shock) |
you have to askyourselfabout the psychopathic
tendenciesof the psycologists, but that's an-
other matter

2. sceial punishmert (the tester saying “wrong')
3. loss of money (taking money away from the
subject that they had earnedfor correct answers
they'd given previously).

The interesting result of thesetests wasthat
normal peoplecould learn from all three forms
of punishment - the physical, social and mone-
tary.

The criminals who weren't psydopaths
could learn from two forms of punishmernt the
physical and the monetary but didn't seemto
respond much to the social punishmert; being
told that what they were doing was wrong.

And the psychopaths learned only one way.
The only thing that taught them a lessonwas
taking the money away. Eventhe physical pain
of an electric shock didn't help them to change
their ways.

Think about that. Now imagine we take
that lessonand apply it to society rather than
individuals. What I'm asking is how doesmod-
ern western society “learn' to do things or not
do them? Do we respond to “sccial' punishmert
when we know something is “wrong'? Have we
respondedto the AIDS epidemicin Africa where
more than 25 million people are now infected,
where 3.1 million new infections occurred in
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2004 and there were 2.3 million deaths in the
last year? (Note that the new infections out-
number the deaths rather ominously indicating
that things are only going to get worse.) Have
we recognisedthat this is intolerable and we
must act? Have we responded to the growing
gap betweenrich and poor betweenand within
courtries and tried to stop it?

I hope you'll allow me a digressionhere to
explore that gap.

These gures arefor the United States(from
their CensusBureau) and when it comesto in-
come distribution, it seemsthat 1968 was the
"Annus Mirabilis'. This is the yearwhenthe gap
betweenrich and poor was smallest. The bot-
tom 20% of wage-earnersn 1967 earned$7,419
per annum and the top 20% earned $81,883.
But by 2002,thirty v e yearslater (more than
a generation) the numbers for the bottom 20%
have not increasedmuch at all. The bottom
20% of families are earning $9,990while the top
20% are earning $143,743.What that meansis
that poor family incomeshave increasedby just
under 35%in the last thirty v eyears. But rich
families have increasedtheir income by more
than twice that: They are better o by more
than 75%.

Now in researhing this subject | came
acrossthe arcaneworld of incomeinequality cal-
culation.

One paper talked about the “gaussiankernel
density function for the worldwide distribution
of income.’

There are various di erent systemsfor cal-
culating income inequality. There's the mean
logarithmic deviation, the Theil index, the vari-
ance of log-income, two Atkinsons indexes, the
coe cien t of variation and the Gini coe cien t.
(I'm not making this up.) The most popular
seemsto be the Gini coe cien t which can be
written as:

kw 1
G= J (Xk+1
k=0

X)) (Y1 + Yk)j

where G = the Gini coe cien t; X = the cumu-
lated proportion of the population variable and

Y = the cumulated proportion of the income
variable.

However complicated this may look to the
non-statisticians amongus, the conceptis fairly
simple.

When the Gini ratio is low this meansthere's
less of a dierence between the rich and the
poor. When the Gini ratio is high, it means
there's more of a gap betweenrich and poor. A
graph of this Gini ratio for the United States
shows that inequality hasbeenon the rise since
the late 1960's. But accordingto Jack Rasmnus,
who is chair of the SanFranciscoWriters' Union
(Rasmus 2005), the shift has beendramatically
with the very richest in society. He claims that
90% of America's householdshave had a 15%
drop in the share of America's income sincethe
1970's, and that only a few percent have had
dramatic increases. The top-earning one per-
cent of America's households,accordingto Ras-
mus have had a 47% increasein their share.

Here in Australia, (Leigh 2004) this ANU
study shows the Gini index rising more sharply
here since the early 1990's than in the USA
and the UK. That meansthe gap betweenrich
and poor in the last decadehas widened more
rapidly in Australia than it hasin the US and
UK.

The argumert about the gap between rich
and poor courtries is a little more complex.
The gures are skewed rather dramatically
by the massiwe industrial revolution under-
way in China. The huge economic changes
taking place in China in the last decade or
so have turned this trend around worldwide.
| was surprised to learn that on 2003 g-
ures (http://www.infoplease.com), the GDP
per capita in China is $5,000US. And that's a
population of well over 1.3 billion people. The
econony is now worth $6.5 trillion US, which
makesit twice aslarge as Japan's econony and
more than half the size of the United States'.
Sothe next decadewill be very interesting.

The Chinese curse "may you live in inter-
esting times' could be very apt, although the
phrase has Chinesescolars puzzled. They be-
lieve the sourceto be American.
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Certainly, US Presidert, John F. Kennedy
usedit in a speet in Cape Town in 1966. The
Chinesethink it might be a miss-translation of
the Chineseproverb "It's better to be a dog in
a peacefultime that be a man in a chaotic pe-
riod." But that doesn't have the samering does
it?

But badk to rich and poor courtries. While
China is so big that what's happening there
can skew the gures, | note that the poorest
courtries in the world, have a per capita Gross
Domestic Product of only US$500to $700 a
year. Thesecourtries are East Timor, Somalia,
Sierra Leone, Tanzania, Malawi, Afghanistan
and Ethiopia. The richest countries such asthe
USA, Norway, Switzerland, Denmark, Canada
and Australia have per capita GDP of around
$30,000US. That's 40 to 60 times the income
per personof the poorest courtries. And things
are set to get worse. The in ation rates of the
poor courtries are on average Vv e times that of
the rich ones. And that meansmoney in poor
countries won't go asfar next year asit did this
year.

Now that was a rather long digression, I'll
admit. The question | asked before was: Have
we responded to the growing gap betweenrich
and poor and tried to stop it? | think the an-
swer is a resounding NO. We do not seemto
be able to respond to something just because
someonereminds us that it is wrong.

What about physical punishment? (You'll
recall that in the teststhere werescocial, physical
and monetary punishmers) Let's think about
the sorts of physical punishment we are endur-
ing?

One to two billion peopleon earth are now
malnourished| more than ever in history just
as obesity is becominga major health problem
in the West. We are salting up our land and
using up our water without thought of where it
will comefrom in the future. We are extinguish-
ing speciesbefore they are discovered (choose
a number here between 500 total and 27,000a
year) and chopping down 20 million hectaresof
forests.

And then there's globalwarming | the most
powerful country on earth doesn't think it's
worth signing the Kyoto Agreemert in spite of
the now alarming newsthat the global warming
we have so far experienced of 0.6 of a degree
may have beenseriouslymasked by the e ect of
“global dimming' causedby the unhealthy par-
ticulates traditionally produced with the burn-
ing of fossilfuels. The theory is that aswe clean
up our use of fossil fuels and reduce particu-
lates, a much more dramatic warming will oc-
cur bringing with it extreme and unpredictable
weather patterns which will be very unpleasart
to live with.

And just last week came a massiwe report
card. Calledthe “Millennium EcosystemAssess-
ment' it was commissionedby the United Na-
tions in 2000to look at the future of the world's
natural assetsand human well-being. This is
not the ramblings of a band of lefty tree hug-
gers. It involved the work of 1,360experts from
95 countries and has been scrutinized by gov-
ernmerts and independen scienists. It's basi-
cally an audit of our natural assetsand what's
happenedto them in the last ft y yearsor so.
Here's one of the sober statemerts from the
board.

At the heart of this assessmenis a stark
warning. Human activity is putting suc strain
on the natural functions of Earth that the abil-
ity of the planet's ecosystemso sustain future
generationscan no longer be taken for granted.'

Here are someof the numbers.

x Water withdrawals from rivers and lakes for
irrigation, householdand industrial usedoubled
in the last 40 years.

x In someregionssucd asthe Middle East and
North Africa, humans use 120% of renewable
water supplies (due to the reliance on ground-
water that is not recharged).

X More land was cornverted to cropland since
1945than in the eighteenth and nineteerth cen-
turies combined, and now approximately one
quarter (24%) of Earth's terrestrial surfacehas
beentransformed to cultivated systems.
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X Since 1980 approximately 35% of mangroves
have been lost, while 20% of the world's coral
reefs have been destroyed and a further 20%
badly degradedor destroyed.

x At least one quarter of marine sh stocks are
overharvested.

X In someareas,the total weight of sh available
to be captured is lessthan a hundredth of that
caught before the onsetof industrial shing.

The authors include Lord Robert May, (a
recipient of the Royal Scciety of New South
Wales' Edgeworth David Medal) formerly a pro-
fessor of Physics at the University of Sydney
who wert on to work on chaos theory and
ecosystemsn the Department of Zoology at the
University of Oxford, then becameChief Scien-
tist in Britain and is now Presidert of the Royal
Scciety of London.

Here's what the authors say.

"Although evidence remains incomplete,
there is enoughfor the experts to warn that the
ongoing degradation . .. is increasing the likeli-
hood of potentially abrupt changesthat will se-
riously a ects human well-being. This includes
the emergenceof new diseasessudden changes
in water quality, creation of \dead zones"along
the coasts,the collapseof sheries, and shifts in
regional climate." (Millenium 2005).

The future soundspretty painful to me un-
lesswe can turn these trends around. But so
far, we don't seemto be moved by the threat of
this kind of physical punishmert.

That just leavesuswith the money It is the
onething which seemsto sway decisionsin our
modern world. Decisionsare regularly made in
responseto the threat of the money being taken
away.

Now back to our psychopaths. Apart from
not having a conscience psycopaths also have
an overly grand senseof themseles and their
own abilities and their most well known charac-
teristic is that they get pleasurefrom the pain
and su ering they cause.

So, if | apply the criteria of the psydolo-
gists to modern scciety, I'm afraid this amateur
psydhologist, must diagnosewestern scciety to
be psychopathic. Where are we getting pleasure
from pain? On just about every reality televi-
sion program you might careto watch. They are
all basedon ritual humiliation. And we don't
seemto be able to get enoughof them.

So how doesa whole society get psycdhiatric
help? That's a hard one. Call me incurably
optimistic if you like, but I'm sureit's possible.
One of modern society's most powerful tools is
science. But we must direct this powerful tool
at the appropriate tasks. That is our challenge.
Scienceneedsto be done to solve the impor-
tant problems we face. If we simply harness
it for prot creation we are not using it prop-
erly. It's like using your only horseto run in
the Melbourne cup, instead of getting it to pull
a plough. It might have a chance of making a
lot of money, but you could starve to death in
the meartime.

So how are we using sciencein Australia?
Let's take alook at trends in wherethe money's
going. These gures come from the Federal
Governmert's Department of Education, Sci-
enceand Training, 2004. First the good news.

We are spending a larger percertage of our
Gross Domestic Product on researd than we
usedto. This is good. In 1978-9it was 0.93%
of GDP and in 2002{3 it was 1.62%. That's a
74%increase.

But here'sthe bad news. It's lessthan most
other courtries are spending. Australia is near
the bottom on 1.62% of Gross Domestic Prod-
uct. Swedenis at the top with 4.27,the US is
on 2.67, OECD averageis 2.26 and the EU15"
is on 1.93. So we are not matching other ad-
vancedcountries in putting moneyinto scierti ¢
researd. (By a back of the envelope calcula-
tion, Australians together would needto spend
another v e and a half billion dollars on re-
seard to reach the per-capita level of the United
States)

1The EU15 is the existing 15 European Union courtries
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Now let's look at the breakdown of wherethe
money comesfrom and whereit goes. If welook
at who's doing the researt between1978/9 to
2002/3 we nd that overall higher education is
pretty constart over the period at about 30%
(it's dropped nearly 3% as a percertage but
it's higher than it wasin the early 90's). The
amount of researt being done by the govern-
ment sector, that's the CSIRO and other dedi-
cated governmernt researd bodies, hashad a re-
markable change from 44%in 1978/9 to 20.3%
in 2002/3. That meansthat lessthan half the
researt, as a percertage of GDP, is being per-
formed by the governmernt researt bodies com-
pared with the late 70's.

The gures for the source of funds have
changed correspondingly.  Government has
contributed a diminishing proportion of R&D
funding, the percertage falling from 76.5% in
1978/79 to 44.4%in 2002/3. Businessinvest-
ment has increasedover the sameperiod from
20.6%to 46.4%

| was a little curious whether these gures
of businessspending on R&D included the tax
concessiongjivento businessby governmert for
undertaking the researti. Theseconcessiongre
125% for researd undertaken for under three
years and sometimes as high as 175% for re-
seard continuing over three years. According
to my telephonecorversation with the compiler
of the statistics (pers.com. Shi 2005)thesecon-
cessionsare not included as they are not di-
rect expenditure but governmert income fore-
gone. In fact the gure which doesn't make
it into the above data is 375 million dollars
for the 02/03 tax year. But even that is only
the “extra' 25%in the 125%tax deduction. So
the total amount in tax deductionsis v etimes
this amount which is about 1.8 billion dollars.
| mertion this becauseif these numbers were
takeninto accourt, the data would show a sub-
stantially greater amount of governmert money
going into funding researt which is being car-
ried out by business.In most courtries, the tax
rebate is 100% and not 125%, yet even with
this incentiv e, Australian businessis not invest-
ing in sciertic researt as much as businessin

other courtries. The grand total for both busi-
nessand governmert expenditure on researt
in 2002/3 was twelve and a quarter billion dol-
lars which is just slightly lessthan Australians
spend on gambling ead year.

What all this meansis that taxpayers are
paying for more of the researd than they know,
but are not able to dictate or even lobby or
protest about where the money's going. And
this is a phenomenonthat is taking placearound
the world. We are using the powerful tool of
scienceto create wealth. And there's nothing
wrong with that aslong asit's not at the ex-
pense of more important missions. Unfortu-
nately, I'm afraid it may well be.

Of the twelve and a quarter billion dollars
we put into researd 63% was aimed at eco-
nomic developmert, comparedto about 6 and a
half percert eac for non-oriented researd (the
purple wedge)and the ervironment (in green).

When you break down the economicdevel-
opmert portion (a sum of nearly eight billion
dollars) manufacturing took the lion's share of
38%and if you add in mineral resourcesgenergy
resourcesand energysupply researd you're well
over 50%.

Finally, while Australia's average expendi-
ture on R&D is 1.62%,researt data shows that
New South Walesis lagging sadly behind. Only
1.41% of this state's GDP is being spert on re-
seard), well below South Australia, Tasmania
and Victoria. (ACT is so high becauseit has
more than its fair share of CSIRO laboratories
and the ANU Institute of Advanced Studies.)
This alone should stir us in the Royal Scciety
of NSW to lobby the State Governmert for in-
creasedfunding for sciertic researd in NSW
and of course for funding for the Royal Scci-
ety asours is the only state Royal Scciety not
receiving any governmert support.

THE ROYAL SOCIETY

| sometimessay that | would like the Royal So-
ciety of New South Walesto becomeso presti-
gious that it no longer wants me as a member
(with apologiesto Groucho Marx). But | have
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beena member for a number of yearsand I'd
like to take a short time to tell you about de-
velopmernis at the Scciety in recert times.

In July 2004 The Royal Scciety of New
South Wales moved o ce. This has only hap-
pened a handful of times in the last hundred
years. We are now well settled at 121 Darling-
ton Rd, Darlington in a Victorian terrace owned
by the University of Sydney We areindebted to
Vice Chancellor, Gavin Brown for his support
in providing us with a new home. The Univer-
sity also regards us as part of the University
Community, which meanswe can useits venues
without being chargednormal commercialrates.

Our lectures are now being attended by a
respectable number of peopleand the numbers
are on the increase. We are still not as suc-
cessfulin Sydney at attracting an audience as
we are in the Southern Highlands branch of the
Royal Society of New South Wales, but Syd-
ney's gaining. Increasing numbers to lectures
is a great achievemert in Sydney where work-
ing hours are long and travel times to and from
work are growing all the time. | have also no-
ticed that members and friends are talking ani-
matedly before and after lectures and more are
enjoying dinner with the speaker later in the
evening.

On Decenber 4™ 2004, all the State Royal
Sacieties met for what we believe is the very
rst time. It wasan historic occasionand came
about with the encouragemen of the Governor-
General, Major General Michael Je ery, who
hosted a function for the attendeesat Admi-
ralty Housein Kirribilli. It was inspiring and
interesting to seethe diversity of activities be-
ing undertaken by the dierent scocieties. Del-
egatesdescribed scienti ¢ expeditions, ernviron-
mental conferencesand a wide range of pub-
lications. We heard of member excursionsto
placesof a scierti ¢ interest and contributions
to the sciencepolicy debate. One of the mat-
ters discussedwas whether we should resurrect
the Royal Scciety of Australia, granted royal ap-
proval in 1931, as an umbrella organisation to
help the Royal Sccieties on national matters.

There is much aheadto do. We needto at-

tract funding to support our o ce, asthe gener-
oussupport of our benefactor,Clive Wilmot will
cometo an end at the end of this year. We need
to attract a grant to work through the more
than thirt y boxes held by the State Library of
NSW and to better documert the history of the
Scciety. But mostimportantly, we needto make
surethat the Royal Saciety of New South Wales
makesa substartial contribution to the intellec-
tual life of NSW.

TIME

Now briey badk to time. Despite the promises
of the 70's that we would have more leisure in
the future, the truth iswedon't. In fact we have
solittle time, working peoplecan't do voluntary
work, look after sick relatives, or get organised
politically. We sleep shorter hours than pre-
vious generations and go around permanertly
sleepdeprived in spite of warnings that this im-
pairs our performance more than alcohol. Mo-
bile phonesand home computers mean we are
online' all the time, available at any hour. We
Il our liveswith choresand ephemeraand im-
pose the same regime on our children. Their
time is sostructured they needpermissionto sit
and dream. | don't know what Einstein would
have made of it. Not much | think. But here's
his simple explanation of relativit y.

"When a man sits with a pretty girl for an
hour, it seemslike a minute. But let him sit
on a hot stove for a minute and it's longer than
any hour. That's relativit y.'
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