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At the 1986 Expo in Vancouver one of 
the stands made a feature of some of the 
earlier predictions in science. It demon­
strated that any predictions on the future 
of science research or technology is 
thwart with difficulty. Some of those dis­
played predictions were:-

"THOU KNOWEST: 
NO MAN CAN SPLIT THE ATOM" 

John Dalton -1810 

"THE PHONOGRAPH IS NOT OF 
ANY COMMERCIAL VALUE" 

Thomas Edison -1880 

"ONLY A TOY" 
Bell's father-in-law, Mr Hubbard, on 

the Telephone 

"HEAVIER THAN AIR MACHINES 
ARE IMPOSSIBLE" 

Lord Kelvin -1890 

"T. V. WON'T MATTER IN YOUR 
LIFETIME OR MINE" 

Listener -1936 

"I THINK THERE IS A WORLD 
MARKET FOR FIVE COMPUTERS" 

IBM EXECUTIVE 1943 

DO WE NEED SCIENCE? 
One quote from that Expo series (made 
by Charles Duell of the US Patent Office 
in 1890) seems particularly relevant. 
Viz:-

"Everything that can be invented 
has been invented." 

The end of last century was marked by 
a certain smugness and confidence that 
they knew all there was to know. The 
world was very stable, especially in 
Europe, Britain and North America. 

But there were warnings of problems 
ahead. 

In New Zealand Thomas Kirk in the 
1980s attempted to raise similar aware­
ness here. Later, the 1896 Timber Con­
ference increased awareness to the point 
that the Government began the Affores­
tation Branch within the Lands Depart­
ment. 

In agriculture there were also some 
warnings that problems lay ahead. Sir 
William Crookes in 1898 predicted :-

"By 1930 the wheat producing soil of the 
world would become quite inadequate." 

He went on to make the prediction 
that it will be:-

"through the laboratory that starvation 
may ultimately be turned to plenty". 

(Quoted in Porter, 1986) 

One hundred years on we have a 
world no one then could have ever 
dreamed possible. 

In health we have made unbelievable 
advances - reversing the course of many 
illnesses, prevention of most of the 
major diseases, organ tranplants, etc. In 
wealth we have achieved levels that a 
hundred years ago no one could have 
envisaged. We have an abundance of 
affordable consumer goods, food, com­
munications etc. Even in forestry we 
have made major advances. We have 
many more products, with many more 
end-uses. We have greater certainty and 
understanding. In terms of happiness we 
certainly have more leisure, more travel, 
more economic freedom (but probably 
less privacy and more rules) less infant 
mortality and less poverty. However we 
have more anxiety; so maybe we are not 
all that much happier. Some of our 
anxiety comes from increasing concerns 
about the sustainability of what we now 
have. 

What underlines all of this progress 
and success? From where can come the 
solutions to maintaining sustainability in 
an increasingly overpopulated world? 
The answers to both these questions 
much be SCIENCE. Science is defined in 
the widest sense possible. It includes all 
aspects of research and technology, and 
even includes management science. 

Almost every advance that we have 
made, or will make, involves some 
aspect of science. The general and 
overall benefits of science research and 
technology are evident everywhere. 
Further, the advances in science and 
technology are rarely arithmetic: the 
increases are geometric, if not expon­
ential. When we look forward there 
seems no end to the advances. There is 
no slowing down in the rate of change. 

If science results in such positive and 
long-term benefits, and if in the future it 

will continue to be at least as important, 
then support for science from industry, 
the public and the politicians should not 
be a problem. Unfortunately it is. 
Science support and funding is in a 
greater crisis now than it has ever been. 
The outlook is even less promising. The 
problem is universal. There are similar 
situations in most science sectors in all 
countries. 

If we recognise that science underlies 
almost every advance we must ask the 
question: 

WHY DOES SCIENCE LACK 
SUPPORT? 

The whole process of science, especially 
the cost of early development (including 
risk) and of the determination of bene­
fits, is poorly understood. Though the 
benefits to society can be massive once 
the development is successful few recog­
nise that it had to be actually developed 
(e.g. a new timber preservation process, 
a video recorder). Even fewer are pre­
pared to willingly pay for the develop­
ment. For ideas and concepts it is even 
more difficult to quantify the benefits, 
e.g. how would we quantify the benefits 
to society of Darwin's "theory of evolu­
tion" even though it has changed the way 
we look at ourselves and the world. 

Scientists themselves often do not 
help. Few are politicians and those that 
are may not be very good scientists. Sir 
Lawrence Bragg stated:-

"Yet scientists themselves are lar­
gely to blame . . . they are often 
singularly inept at explaining to 
non-scientists what they are doing. 
Further, they are apt to regard col­
leagues who give 6popular' talks as 
actors aiming at popular applause, 
who cheapen science by over-simp­
lification and spoil the dignity of its 
aloofness." 
(Quoted in Porter, 1986) 

The increasing trend to "user-pay" in 
science has not helped the process. 
There is no certainty of success in science 
(if there were there would be no need for 
the science in the first place). Solutions 
cannot be guaranteed. Innovation and/ 
or long-term research become even 
more difficult in a "user-pay" environ­
ment. 
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Science is not helped either by the 
media tending to focus on the negative 
aspects of science. Major distortions 
can, and do, occur. An appropriate 
example is 2 4 5 T, where the proven 
benefits are enormous and the down 
side, which is still largely Unproven, 
must be very small. The media reports 
on parts per billion (or even per trillion). 
Yet smoking, which few dispute has 
enormous down side (estimated at kil­
ling over 4000 New Zealanders a year 
and costing us $125 million/year) and has 
few benefits, must introduce known car­
cinogens at parts per thousand. This is 
largely ignored by the media. Society 
bans the use of agricultural chemicals 
but when there are suggestions for 
similar bans on smoking, society talks 
about people's rights! 

The current Government has the per­
ception that it has little leadership role in 
science. It has failed to understand that 
in a small country like New Zealand only 
Government can ensure viable scientific 
organisations. It is totally naive of 
Government to expect the New Zealand 
private sector (for which the Govern­
ment has, in a very short period, 
changed all the rules and brought near 
total exposure to international forces) to 
suddenly devote large amounts of its 
increasingly difficult to achieve profits to 
research and development. At best all 
Government can expect industry to 
support is short-term research of low 
risk. There seems to have been little att­
empt to evaluate what New Zealand 
could lose if Government doesn't take a 
leadership role in science. But it would 
be wrong to put all the blame on Govern­
ment. As Sir George Porter (1986) said 
recently: 

"If the public is against science or 
has no taste for it, the Government 
of the day will not have much 
enthusiasm for it either." 

IS CONTESTABILITY THE 
ANSWER? 
I have major reservations that contest­
ability is the answer. I hope history will 
prove me wrong. As I said in an earlier 
paper (Sutton 1985) it is more likely that 
industry will support problem-oriented 
rather than innovative research. Contest­
ability will therefore tend to concentrate 
research on problems and not on oppor­
tunities. 

Because of the competition for fun­
ding, sharing (once an attribute of good 
science) will decrease. Non co-operation 
is an almost inevitable consequence of 
contestability. This non co-operation 
will extend to audit of projects and refe-
reeing of publications. 

Contestability implies that there is a 
satisfactory and proven process for deci­
ding priorities and determining the 

merits of various bids. As a research 
leader I found such decisions difficult 
even where I was very familiar with the 
research area. When those judging are 
unfamiliar it must be even more difficult. 
We can only hope that there is a satisfac­
tory process for adequately determining 
relative merits. 

Because those passing judgement on 
the various claims cannot have an in-
depth knowledge of the research area 
much will depend on the quality of advo­
cacy (rather than the ability to actually 
do the research). Public relations and 
presentation of the case could well 
become the priority not the quality of the 
research itself. 

It seems doubtful that contestability 
can make science more accountable. 
Without good audit and refereeing, and 
with close industry involvement, it will 
be easier, and the rewards will be 
greater, to cheat and distort. The credi­
bility of the whole science profession 
could be at stake. 

If the contestability process doesn't 
work then the cost to New Zealand could 
be very great. We could have no training 
or recruitment, we could lose credibility 
and we could amost certainly lose our 
good scientists. It would take a very long 
time to recover. 

POSSIBLE SOLUTIONS 
Government must be convinced it has a 
leadership role. Scientists themselves 
have a key role here in better presenting 
themselves to the public and to the poli­
ticians. User pay has a place but it cannot 
go too far. How far is difficult to deter­
mine but my guess would be that with 
average of 1:3 splitting of industry, 
government funding might be accept­
able. 1:2 would be going too far. 

There is a need for greater inter-
nationalisation. Other countries have 
International Institutes; we have few, if 
any. Such a move would increase the 
skills and knowledge base, increase 
interest, and result in greater retention 
of good scientific staff. 

Better integration of Government, 
university and industry research could 
achieve much. This is the converse of 
contestability. The Scandinavian model 
where staff move freely between all 
three sectors could achieve a great deal -
better research and teaching, and 
greater acceptance by industry of 
research. It could provide increased 
incentives and should assist in recruiting 
and retaining staff. 

Much greater emphasis must be put 
into increasing public, political and 
industry awareness of the importance of 
science. Without science there can be 
little progress. Our past and present 
science successes should be more widely 
publicised. The contribution that science 
makes to our well being should be better 
understood. 

Above all, we must do more to make 
Government aware of the major role it 
has to play in science. 

AND FINALLY 
I would like to end with a quote which I 
consider best highlights the science 
dilemma. 

"If I had been an industrialist in 
1830 anxious to keep my workforce 
hard at it on early winter evenings 
by having better artificial lighting, 
what sort of science would I have 
promoted? Would I have supp­
orted a chap poking magnets into 
coils of wire? Or would I have been 
keen on improving candles and gas 
lanterns and such like?" A hypo­
thetical question posed by Sir 
David Phillips (Chairman of the 
advisory Board of the Research 
Councils in Britain) in a submis­
sion to a British Parliamentary 
Select Comm, (ca 1985). Quote in 
White, (1986) 

Would Faraday, Edison and the other 
electrical pioneers have been able to 
obtain research funds under our present 
contestable system? Unless they had 
good presentation skills, I have my 
doubts. 

REFERENCES 
Porter E. 1986 
What Science is For New Science 
20 November 1986: 32-34 

Sutton W.RJ . 1986 
Management Of Applied Research -
One Scientist's Perspective 

NZ Forestry 31(2): 15-18 

White R.E. 1986 
Perspectives and Challenges for Soil 
Science in a Changing World 

An inaugural professional seminar 
Massey University 7 November 1986: 
13pp 

National Exotic 
Forest Description 

A National Exotic Forest Description 
(as at April 1989), Edition 6, by J. Tur­
land and J. Novis, has recently been 
released. It is available as a 106 page 
book at $33.75 ($45.00 overseas) per 
copy from the Ministry of Forestry. A 
fuller description and review is planned 
for the next NZ Forestry. 
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