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The gradual difference between fundamental and applied science is nothing else than the time span, magnitude and probability of its effect, determining the risk of its investment.

That risk is small in applied science and large in fundamental science.

However, avoiding risks may be risky. Long term social and economic risks may be larger than the risks of investment in fundamental science. Short term profits may produce long term losses we still can not imagine by bad suppositions. So, without realising it, we may burden our children with long term debts we can not foresee sufficiently. Who can better unmask that kind of bad suppositions than young students asking the fundamental questions we forgot or avoided to answer?

The goose with the golden eggs produced them too slowly. So, their owners killed it to get all golden eggs at once, but they found nothing. Probably fundamental research is producing even less than 1% golden eggs and more than 99% empty ones. So, fundamental research is a risky investment.

Could we force our Universities to produce more?

If we do not believe so, we at least can force the University to reduce its fundamental research for the sake of applied science, steered by the desires of a society still bounded in its average imagination.

By doing so, Universities become competitors of commercial advisors and research departments of industry and services. And, with some exceptions they will loose that competition, because they have to combine it with another task, the production of gooses instead of eggs. That is an other kind of production. It has profits at a longer term and according risks. Some of the graduated may produce golden eggs, however mainly after leaving the University.

The most important invention of the last century (the transistor) was done in 1947 at the Bell laboratories (not at a University) by John Bardeen, Walter Brattain and William Shockley, Nobel prize winners of 1956. The inventors could not foresee the astonishing impact (personal computers, the world wide web, solar cells, LEDs).

Many other inventions were done in the industry, not at the university, often as side effects.

In the last issue of the Dutch journal for engineers
 you can find a story by Marcel Grauls
 about Shuji Nakamura, the inventor of blue LED-light (the lacking component of white LED-light). He was educated at an unknown university, employed in a small industry. His first boss, Nobuo Ogawa, had no idea what Nakamura was doing at the laboratory he financed. Citing the boss freely: “You have to let researches do what they want to do, otherwise they can not find things you still can not imagine. And, if they need something you have to buy it for them. That is of course a great risk, but study is synonymous with risk after all.”. University managers may learn something from industrial managers.

It is the task of fundamental science to change bad suppositions into better ones, even if the bad ones are wide-spread and profitable. However, it is difficult to discover the suppositions you share with many people. One of the best ways is a confrontation with young students still not sharing your suppositions. That is what happens at a University. It is not a one-way learning, it is a mutual learning between student and teacher. The teacher has to make common suppositions explicit, discovering that some of them do have a weak basis. And it is at the edge of science (‘fundamental science’) where you can discover the weakness of hidden suppositions best.

Suppose for example, that energy saving will have two unexpected results: slowing down the introduction of solar energy, saving enough time to develop an economic exploitation of oil sands.

Oil sands hide a stock of fossile fuel comparable to what we already used until now. In that case the introduction of solar energy is even more retarded, causing another 30 years of CO2 production.

And, solar energy is the most abundant sustainable source, definitely the final solution in the long term.

The Sun delivers more than 5000 times the power our world economy uses. Two percent of that power is converted into wind and a small portion of that portion can be converted into electricity. A simple calculation may prove that to fulfill the energy requirement of the Netherlands would take 5 times its surface, while solar energy would take 1/5. So, solar energy is at least 25 times as efficient.

Wind energy may be based on bad suppositions.

However commercial advisors will contradict that, otherwise they will loose their breadwinning.
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