Science and Technology are making the problems of today irrelevant in the long run, because our economy can grow to meet each new charge placed upon it…… This is the basic miracle of modern technology…. It is a magic wand that gives us what we desire.  Adlai E. Stevenson II (Twice U.S. presidential candidate and U.S. ambassador to the UNO) 1965

"changing the prevailing scientific culture to a more management-orientated and businesslike culture .... presents a challenge that, in our opinion has been underestimated in terms of the time and effort it will require"
                          Report of the Canadian Auditor General to the House of Commons  October 1994 Chap. 11
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Last year we sat on a panel at Ad Astra that discussed the lack of communication between scientists and their political sponsors. Scientists, like all creative workers, must have the opportunity to follow their vocation if they are to excel. During my 40 years of existence as a scientist, I could not call it a career, let alone a vocation; I read and listened to many attempts to bridge the yawning abyss that separates science and politics. Nobel laureates, senior scientists and directors of research institutions have published and presented eloquent arguments. All have failed to communicate the nature of the culture of scientific research to the political establishment. Attempting to do so is clearly an exercise in futility. I, however, have now passed the official age of futility, so here, with my apologies, is my attempt to illuminate the cultures of science and politics.

The majority of politicians are qualified lawyers, and most of the remainder had a background in business before entering politics. Business is concerned with the exchange of properties, services and money, and the endemic disputes of business are resolved in the civil courts. Justice and the interests of the community are reduced to the enactment of the law, and the threat of punishment. Canadian law is founded on English common law with its accusatorial jurisprudence. The courts decide a question with only two answers: Guilty or Not Guilty. The civil courts decide liability or ownership. The question posed is simple and its answer is stark. The agenda of a court proceeding is narrow and ends with the case closed. The accused is an individual and stands alone before judgement. In criminal courts the state stands as the prosecution and contests for a guilty verdict. The whole of accusatorial legal procedure reduces the circumstances of a crime or dispute to the binary terms of the verdict. Choosing the question may be complex, but the verdict is always simple. 

Within the court are arrayed the competing forces of the prosecution and the defence. They stand opposed. One will win and the other will lose. Over the centuries our legal system has developed a myriad of checks and balances to insure that the final verdict may be true and miscarriages are infrequent. But, even so, the basic form remains that of a medieval trial by combat, with the spoils going to the victor. Indeed, trial by combat was an option under English civil law until the nineteenth century. The verdict in civil cases can be more graded, with liability being distributed between litigants, but civil courts are still arenas of competition and the properties in dispute are divided amongst the individual litigants or corporate bodies recognised as individuals.

The purpose of business is the exchange of property, including money or services, between individuals or corporate entities. A property is an item of value that is legally defined as possessed by a legally recognised individual. The global market is a vast array of one to one, asymmetric, competitive exchanges between individuals and corporate entities. The magic of the market is surely a manifestation of swarm dynamics. Starlings flock together in coherent swarms because each bird interacts selfishly with just seven of its neighbours according to consistent, but non-proportional, mathematical rules. The market may eventually be qualitatively described mathematically, but, being a swarm, it will never be quantitatively predicted. Swarm dynamics allows selfish, small-minded individuals to act and react as a coherent collective without them recognizing any moral responsibility for the whole. Indeed they may remain utterly ignorant of the community of which they are a part.

Our accusatorial legal systems and political systems form mutual reflections within a culture that expects the law to demand simple, immediate answers to addressed questions, and when the verdict is handed down the case is closed. It is not surprising that politicians treat scientists as if they were in an accusatorial court of law. Like lawyers briefed for a case, scientists have been expected to work under short term contracts to address narrowly defined problems with clearly defined win or lose solutions. Their work is expected to define or create property rights that will expand and enliven the market swarm. A contract ends with a clear verdict that closes the case and releases the scientist who must now seek a new brief.

There is another culture of jurisprudence that plays only a modest part in our legal processes. Inquisitional law seeks not to answer the stark question of guilty or not guilty, but seeks an understanding of the more profound questions of what happened, and why? It should not seek to set the individual against the state, or individual against individual. It does not decide winners and losers, but rather seeks the betterment of society as a whole by enriching its understanding of the world of which it is a part. Coroner’s courts and courts of inquiry are inquisitional, not accusatorial. They seek to understand the causes of unfortunate events rather than to ascribe blame or ownership to individuals. The verdicts of inquisitional courts include recommendations that will improve the safety of society as a community. Hence their inner workings are more co-operative than competitive. Those who preside must seek to reduce accusatorial conflicts within the court. The quality of the evidence is always to be questioned, but an individual does not stand accused. The verdicts of inquisitional courts define the official, and joint understanding of an event. Accusatorial courts never pre-empt their verdicts, but courts of inquiry can publish interim recommendations even while the court is still in session. 

Politicians are notoriously reluctant to invoke courts of inquiry, despite their manifest benefits to the society politicians represent. When in power politicians use such bodies as a mechanism to delay or deflect a possible embarrassment or to discomfort their predecessors in power. Inquiry mandates are tightened, evidence is obscured and resources are limited. Politicians have the inevitable desire to reduce courts of inquiry to accusatorial proceedings with the probable winner identified in advance. Inconvenient recommendations and verdicts are shelved and ignored.
Scientific inquiry is inquisitorial. It functions like a court of universal inquiry whose open mandate is to understand the workings of Nature, and in particular how we as individuals and societies participate in those workings. Scientific inquiry is never adjourned, and it recognises no externally applied limits to its agenda. It is not surprising that politicians regard science and its practitioners with incomprehension and alarm.  

The court of scientific inquiry can never reach a final verdict. Our understanding will always be imperfect, and published scientific knowledge is merely states our current state of knowledge. Each hard won answer only poses further questions. Experimental evidence is always presented as being within defined limits of error, and must be open to further examination. That examination, however, should not be accusatorial. Investigating scientists must stand as witnesses and present their evidence to the court. But in their turn they will rise as councils for scientific integrity and interrogate their colleagues. As members of scientific and scholarly institutions they constitute a jury and from the deliberations of qualified scientists emerges a consensus that represents our best current scientific understanding of a particular aspect of Nature.
Each scientist may have an individual contribution, no matter how small, to add to the body of understanding. Scientists are not motivated by primitive adversarial confrontation, but by the desire to achieve. Unlike the traders of the market place, the workers of science form a genuine community. All know that their success depends on the work of many others, who themselves are equally in need of the insight and expertise found within the community. Isaac Newton quoted the Bishop of Chartres when he stated that he could see so far only because he could stand on the shoulders of the giants who had preceded him. The formalities of science, like those of a court of inquiry, have evolved to reduce accusatorial conflict between the participants. Scientific papers are written in the third person, passive, impersonal voice. 

The deliberations of science must not be truncated to suit the fashions of management and politics. Scientists need a lifelong career structure, for they will plead in a court that is always sitting and whose deliberations can span generations. Career advancement must be by demonstrating scientific creativity, persistence and technical integrity, not the ability to peddle proposals or to attract financial sponsorship. Research is a process of trial and error, with error greatly out weighing success. Most experiments end as successful failures. Like Sherlock Holmes a researcher must eliminate all impossibilities before discovering the nature of reality, no matter how improbable that reality may turn out to be. Only a career can offer a scientist the time and independence needed to conduct meaningful research.
The court of science does not recognise winners and losers, rather after due deliberation and intense criticism it accepts some interpretations of nature, and discards others. The unknown defines research. There can be no prejudicial knowledge of the unknown. No matter how much they would wish to, politicians, executives, managers or even scientists themselves cannot pick economic winners or goals of importance in advance of the act of research. The unknown is a target without definition. Scientists are human beings and the scientific community always has its rivalries and conflicts and these both focus the consensus and motivate the search for greater understanding. Interpreting the activities of the scientific community is akin to measuring the wind aloft by observing clouds. They may form, dissipate, and change shape, but if observed together and in whole clouds reveal the motion of the unseen. 

Science has been a victim of its own success. The Second World War demonstrated that scientific research could provide the knowledge that permitted the development of technologies both beneficial and terrible. Governments on both sides of the Cold War recognised that investments in science could result in enormous economic and social benefits, and eagerly increased funding for what was called “Hi-Tech R & D”.  Alas, greater investments meant increasing bureaucratic, corporate and political control, and as part of an ill advised effort to mass produce saleable intellectual properties executives eagerly imposed the dead weight of a hierarchical management structure onto scientists. Research contracts prejudiced research and undermined the career structure of lifelong, peer reviewed professional independence that fosters research excellence. Inquisitional research became accusatorial, competitive property development with scientists driven to work the streets for time limited corporate, contingency briefs to argue one commercial case or another on behalf of corporations and political interests. Knowledge and the public interest became lost in the ancient market place’s noisome churn of mud, blood, filth and excrement.

Senior respected members of the scientific community preside over the court of science. They achieve that status only after a life time of successful work. Only a career structure can recognise and test such individuals. The attempt to direct scientifically trained personnel into a hierarchical management structure during the 1970’s and 1980’s was a disaster. The scientific community functions by peer to peer review.  Despite the efforts of a generation of bean counting university administrators, real peer review still only begins AFTER a scientific paper has been published, not before. The organisational structure of the community is flat! Scientists communicate amongst themselves using a communications route that has no place on an organisational chart. The community has no need for formal status or positional authority. It respects scientific expertise and integrity. Scientists respond to leadership, not management. Research is its own incentive. The reward for performing good research should be the freedom and resources to do better research. Administrative duties are an unfortunate necessity that should be kept to a minimum. 

Before he set out to climb the world’s highest peak and meet death on its slopes, the climber George Mallory was asked why he would attempt such a task. He replied: “Because it’s there!” Mount Everest bears the name of the geodetic scientist who first measured its altitude from afar and recognised its significance. From the crowning heights of scientific achievement the conflicts of accusatorial politics are seen in their true perspective.  

Seven billion people live on a very crowded planet whose limits are daily becoming more apparent. The future of the human race seems bleak. Globally our knowledge of the natural systems and balances on which our civilization depends is woefully inadequate. Never before was there such a need for thorough, open, and unprejudiced scientific inquiry. As Francis Bacon wrote in 1608, “Science must be obeyed before it can be commanded.” Unhappily the culture of politics is hostile to that of scientific inquiry, and our political leaders do not have the qualifications or background to recognise the needs of scientists, or to respect and critically evaluate their work. Scientific research is not politically biased in favour of one faction or another and it cannot be managed into manufacturing attractive properties for the market. The knowledge it wins is as much cautionary as it is technically progressive and economically rewarding. Our technology is powerful, and needs to become even more powerful and productive, but it must never be forgotten that technology is the study of tools and their uses. Only our best tools, appropriately applied will ensure the future well being of the human race. The more powerful the tool, however, the more vital is the need to know its limits and to recognise its abuse. Only science jointly gained and applied impartially can provide that knowledge as our needs grow and our options contract. 

As I wrote in the Earth Space Review in 2001: “Scientists are as priests forced to justify Holy Matrimony to a pimp.”





THE END

If you try to justify scientific research to the government according to the terms of science you will fail.

Equally, if you try to justify scientific research to the government according to their terms you will fail.
