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On March 4, 1969 there was a “work stoppage” and teach-in initiated by dissenting professors at the 

Massachusetts Institute of Technology, and followed at thirty other major universities and technical 

schools across the country, against misdirected scientific research and the abuse of scientific 

technology. Here I want to consider this event in a broader context than the professors did, indeed as 

part of a religious crisis. For an attack on the American scientific establishment is an attack on the 

world-wide system of belief. I think we are on the eve of a new protestant Reformation, and no 

institution or status will go unaffected. 

March 4 was, of course, only the latest of a series of protests in the twenty-five years since the 

Manhattan Project to build the atom bomb, during which time the central funding of research and 

innovation has grown so enormously and its purposes have become so unpalatable. In 1940 the Federal 

budget for research and development was less than 100 million dollars, in 1967 17 billion. Hitler’s war 

was a watershed of modern times. We are accustomed, as H. R. Trevor-Roper has pointed out, to write 

Hitler off as an abberation, of little political significance. But, in fact, the military emergency that he 

and his Japanese allies created confirmed the worst tendencies of the giant states, till now they are 

probably irreversible by ordinary political means. 

After Hiroshima, there was the conscience-stricken movement of the Atomic Scientists and the 

founding of their Bulletin. The American Association for the Advancement of Science pledged itself to 

keep the public informed about the dangerous bearings of new developments. There was the 

Oppenheimer incident. Ads of the East Coast scientists successfully stopped the bomb shelters, warned 

about the fall-out, and helped produce the test ban. There was a scandal about the bombardment of the 

Van Allen belt. Scientists and technologists formed a powerful (and misguided) ad hoc group for 

Johnson in the 1964 election. In some universities, sometimes with bitter struggle, classified contracts 

have been excluded. There is a Society for Social Responsibility in Science. Rachel Carson’s book on 

the pesticides caused a stir, until the Department of Agriculture rescued the manufacturers and 

plantation-owners. Ralph Nader has been on his rampage. Thanks to spectacular abuses like smog, 

stripmining, asphalting, pesticides, and oil pollution, even ecologists and conservationists have been 

getting a hearing. Protest against the boom has slowed up the development of the supersonic transport. 

Most recent has been the concerted outcry against the anti-ballistic missiles. 

The target of protest has become broader and the grounds of complaint deeper. The target is now not 

merely the military, but the universities, commercial corporations, and government. It is said that 

money is being given by the wrong sponsors to the wrong people for the wrong purposes. In some of 

the great schools, such funding is the main support, e.g., at MIT, 90 percent of the research budget is 

from the government, and 65 percent of that is military.

Inevitably, such funding channels the brainpower of most of the brightest science students, who go 

where the action is, and this predetermines the course of American science and technology for the 

foreseeable future. At present nearly 200,000 American engineers and scientists spend all their time 

making weapons, which is a comment on, and perhaps explanation for, the usual statement that more 

scientists are now alive than since Adam and Eve. And the style of such research and development is 
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not good. It is dominated by producing hardware, figuring logistics, and devising salable novelties. 

Often there is secrecy, always nationalism. Since the grants go overwhelmingly through a very few 

corporations and universities, they favor a limited number of scientific attitudes and preconceptions, 

with incestuous staffing. There is a premium on “positive results”; surprising “failures” cannot be 

pursued, so that science ceases to be a wandering dialogue with the unknown. 

The policy is economically wasteful. A vast amount of brains and money is spent on crash programs to 

solve often essentially petty problems, and the claim that there is a spin-off of useful discoveries is 

derisory, if we consider the sums involved. The claim that research is neutral, and it doesn’t matter 

what one works on, is shabby, if we consider the heavy funding in certain directions. Social priorities 

are scandalous: money is spent on overkill, supersonic planes, brand-name identical drugs, annual 

model changes of cars, new detergents, and color television, whereas water, air, space, food, health, and 

foreign aid are neglected. And much research is morally so repugnant, e.g., chemical and biological 

weapons, that one dares not humanly continue it. 

The state of the behavioral sciences is, if anything, worse. Their claim to moral and political neutrality 

becomes, in effect, a means of diverting attention from glaring social evils, and they are in fact used—

or would be if they worked—for warfare and social engineering, manipulation of people for the 

political and economic purposes of the powers that be. This is an especially sad betrayal since, in the 

not-too-distant past, the objective social sciences were developed largely to dissolve orthodoxy, 

irrational authority, and taboo. They were heretical and intellectually revolutionary, as the physical 

sciences had been in their own Heroic Age, and they weren’t getting government grants. 

This is a grim indictment. Even so, I do not think the dissenting scientists understand how deep their 

trouble is. They still take themselves too much for granted. Indeed, a repeated theme of the March 4 

complaints was that the science budget was being cut back, especially in basic research. The 

assumption was that though the sciences are abused, Science would rightly maintain and increase its 

expensive pre-eminence among social institutions. Only Science could find the answers. 

But underlying the growing dissent there is an historical crisis. There has been a profound change in 

popular feeling, more than among the professors. Put it this way: Modern societies have been operating 

as if religion were a minor and moribund part of the scheme of things. But this is unlikely. Men do not 

do without a system of “meanings” that everybody believes and puts his hope in even if, or especially 

if, he doesn’t know anything about it; what Freud called a “shared psychosis,” meaningful because 

shared, and with the power that resides in dream and longing. In fact, in advanced countries it is 

science and technology themselves that have gradually and finally triumphantly become the system of 

mass faith, not disputed by various political ideologies and nationalisms that have also been mass 

religions. Marxism called itself “scientific socialism” as against moral and utopian socialisms; and 

movements of national liberation have especially promised to pen the benefits of industrialization and 

technological progress when once they have gotten rid of the imperialists.

For three hundred years, science and scientific technology had an unblemished and justified reputation 

as a wonderful adventure, pouring out practical benefits, and liberating the spirit from the errors of 

superstition and traditional faith. During this century they have finally been the only generally credited 

system of explanation and problem-solving. Yet in our generation they have come to seem to many, and 

to very many of the best of the young, as essentially inhuman, abstract, regimenting, hand-in-glove 

with Power, and even diabolical. Young people say that science is anti-life, it is a Calvinist obsession, it 

has been a weapon of white Europe to subjugate colored races, and manifestly—in view of recent 
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scientific technology—people who think that way become insane. With science, the other professions 

are discredited; and the academic “disciplines” are discredited. 

The immediate reasons for this shattering reversal of values are fairly obvious. Hitler’s ovens and his 

other experiments in eugenics, the first atom bombs and their frenzied subsequent developments, the 

deterioration of the physical environment and the destruction of the biosphere, the catastrophes 

impending over the cities because of technological failures and psychological stress, the prospect of a 

brainwashed and drugged 1984. Innovations yield diminishing returns in enhancing life. And instead of 

rejoicing, there is now widespread conviction that beautiful advances in genetics, surgery, computers, 

rocketry, or atomic energy will surely only increase human woe. 

In such a crisis, in my opinion, it will not be sufficient to ban the military from the universities; and it 

will not even be sufficient, as liberal statesmen and many of the big corporations envisage, to beat the 

swords into ploughshares and turn to solving problems of transportation, desalinization, urban renewal, 

garbage disposal, and cleaning up the air and water. If the present difficulty is religious and historical, it 

is necessary to alter the entire relationship of science, technology, and social needs both in men’s minds 

and in fact. This involves changes in the organization of science, in scientific education, and in the 

kinds of men who make scientific decisions.

In spite of the fantasies of hippies, we are certainly going to continue to live in a technological world. 

The question is a different one: is that workable? 

2. Prudence

Whether or not it draws on new scientific research, technology is a branch of moral philosophy, not of 

science. It aims at prudent goods for the commonweal and to provide efficient means for these goods. 

At present, however, “scientific technology” occupies a bastard position in the universities, in funding, 

and in the public mind. It is half tied to the theoretical sciences and half treated as mere know-how for 

political and commercial purposes. It has no principles of its own. To remedy this—so Karl Jaspers in 

Europe and Robert Hutchins in America have urged—technology must have its proper place on the 

faculty as a learned profession important in modern society, along with medicine, law, the humanities, 

and natural philosophy, learning from them and having something to teach them. As a moral 

philosopher, a technician should be able to criticize the programs given him to implement. As a 

professional in a community of learned professionals, a technologist must have a different kind of 

training and develop a different character than we see at present among technicians and engineers. He 

should know something of the social sciences, law, the fine arts, and medicine, as well as relevant 

natural sciences. 

Prudence is foresight, caution, utility. Thus it is up to the technologists, not to regulatory agencies of 

the government, to provide for safety and to think about remote effects. This is what Ralph Nader is 

saying and Rachel Carson used to ask. An important aspect of caution is flexibility, to avoid the 

pyramiding catastrophe that occurs when something goes wrong in interlocking technologies, as in 

urban power failures. Naturally, to take responsibility for such things often requires standing up to the 

front office and urban politicians, and technologists must organize themselves in order to have power to 

do it. 

Often it is clear that a technology has been oversold, like the cars. Then even though the public, 

seduced by advertising, wants more, technologists must balk, as any professional does when his client 

wants what isn’t good for him. We are now repeating the same self-defeating congestion with the 
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planes and airports: the more the technology is oversold, the less immediate utility it provides, the 

greater the costs, and the more damaging the remote effects. As this becomes evident, it is time for 

technologists to confer with sociologists and economists and ask deeper questions. Is so much travel 

necessary? Are there ways to diminish it? Instead, the recent history of technology has consisted 

largely of a desperate effort to remedy situations caused by previous over-application of technology.

Technologists should certainly have a say about simple waste, for even in an affluent society there are 

priorities—consider the supersonic transport, which has little to recommend it. But the moon shot has 

presented the more usual dilemma of authentic conflicting claims. I myself believe that space 

exploration is a great human adventure, with immense aesthetic and moral benefits, whatever the 

scientific or utilitarian uses. Yet it is amazing to me that the scientists and technologists involved have 

not spoken more insistently for international cooperation instead of a puerile race. But I have heard 

some say that except for this chauvinist competition, Congress would not vote any money at all. 

Currently, perhaps the chief moral criterion of a philosophic technology is modesty, having a sense of 

the whole and not obtruding more than a particular function warrants. Immodesty is always a danger of 

free enterprise, but when the same disposition is financed by big corporations, technologists rush into 

production with neat solutions that swamp the environment. This applies to packaging products and 

disposing of garbage, to freeways that bulldoze neighborhoods, high-rises that destroy landscape, 

wiping out a species for a passing fashion, strip mining, scrapping an expensive machine rather than 

making a minor repair, draining a watershed for irrigation because (as in Southern California) the 

cultivable land has been covered by asphalt. Given this disposition, it is not surprising that we defoliate 

a forest in order to expose a guerrilla and spray teargas from a helicopter on a crowded campus. 

Since we are technologically overcommitted, a good general maxim in advanced countries at present is 

to innovate in order to simplify the technical system, but otherwise to innovate as sparingly as possible. 

Every advanced country is over-technologized; past a certain point, the quality of life diminishes with 

new “improvements.” Yet no country is rightly technologized, making efficient use of available 

techniques. There are ingenious devices for unimportant functions, stressful mazes for essential 

functions, and drastic dislocation when anything goes wrong, which happens with increasing 

frequency. To add to the complexity, the mass of people tend to become incompetent and dependent on 

repairmen—indeed, unrepairability except by experts has become a desideratum of industrial design. 

When I speak of slowing down or cutting back, the issue is not whether research and making working 

models should be encouraged or not. They should be, in every direction, and given a blank check. The 

point is to resist the temptation to apply every new device without a second thought. But the big 

corporate organization of research and development makes prudence and modesty very difficult; it is 

necessary to get big contracts and rush into production in order to pay the salaries of the big team. Like 

other bureaucracies, technological organizations are run to maintain themselves but they are more 

dangerous because, in capitalist countries, they are in a competitive arena.

I mean simplification quite strictly, to simplify the technical system. I am unimpressed by the argument 

that what is technically more complicated is really economically or politically simpler, e.g., by 

complicating the packaging we improve the supermarkets; by throwing away the machine rather than 

repairing it, we give cheaper and faster service all around; or even by expanding the economy with 

trivial innovations, we increase employment, allay discontent, save on welfare. Such ideas may be 

profitable for private companies or political parties, but for society they have proved to be an 

accelerating rat race. The technical structure of the environment is too important to be a political or 
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economic pawn; the effect on the quality of life is too disastrous; and the hidden social costs are not 

calculated, the auto graveyards, the torn-up streets, the longer miles of commuting, the advertising, the 

inflation, etc. As I pointed out in People or Personnel, a country with a fourth of our per capita income, 

like Ireland, is not necessarily less well off; in some respects it is much richer, in some respects a little 

poorer. If possible, it is better to solve political problems by political means. For instance, if teaching 

machines and audio-visual aids are indeed educative, well and good; but if they are used just to save 

money on teachers, then not good at all—nor do they save money. 

Of course, the goals of right technology must come to terms with other values of society. I am not a 

technocrat. But the advantage of raising technology to be a responsible learned profession with its own 

principles is that it can have a voice in the debate and argue for its proper contribution to the 

community. Consider the important case of modular sizes in building, or prefabrication of a unit 

bathroom: these conflict with the short-run interests of manufacturers and craft-unions, yet to deny 

them is technically an abomination. The usual recourse is for a government agency to set standards; 

such agencies accommodate to interests that have a strong voice, and at present technologists have no 

voice. 

The crucial need for technological simplification, however, is not in the advanced countries—which 

can afford their clutter and probably deserve it—but in underdeveloped countries which must rapidly 

innovate in order to diminish disease, drudgery, and deepening starvation. They cannot afford to make 

mistakes. It is now widely conceded that the technological aid we have given to such areas according to 

our own high style—a style usually demanded by the native ruling groups—has done more harm than 

good. Even when, as frequently if not usually, aid has been benevolent, without strings attached, not 

military, and not dumping, it has nevertheless disrupted ways of life, fomented tribal wars, accelerated 

urbanization, decreased the food supply, gone wasted for lack of skills to use it, developed a do-nothing 

élite.

By contrast, a group of international scientists called Intermediate Technology argue that what is 

needed is techniques that use only native labor, resources, traditional customs, and teachable know-

how, with the simple aim of remedying drudgery, disease, and hunger, so that people can then develop 

further in their own style. This avoids cultural imperialism. Such intermediate techniques may be quite 

primitive, on a level unknown among us for a couple of centuries, and yet they may pose extremely 

subtle problems, requiring exquisite scientific research and political and human understanding, to 

devise a very simple technology. Here is a reported case (which I trust I remember accurately): In 

Botswana, a very poor country, pasture was over-grazed, but the economy could be salvaged if the land 

were fenced. There was no local material for fencing, and imported fencing was prohibitively 

expensive. The solution was to find the formula and technique to make posts out of mud, and a 

pedagogic method to teach people how to do it. 

In The Two Cultures, C.P. Snow berated the humanists for their irrelevance when two-thirds of mankind 

are starving and what is needed is science and technology. They have perhaps been irrelevant; but 

unless technology is itself more humanistic and philosophical, it is of no use. There is only one culture. 

Finally, let me make a remark about amenity as a technical criterion. It is discouraging to see the 

concern about beautifying a highway and banning billboards, and about the cosmetic appearance of the 

cars, when there is no regard for the ugliness of bumper-to-bumper traffic and the suffering of the 

drivers. Or the concern for preserving an historical landmark while the neighborhood is torn up and the 

city has no shape. Without moral philosophy, people have nothing but sentiments. 
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3. Ecology

The complement to prudent technology is the ecological approach to science. To simplify the technical 

system and modestly pinpoint our artificial intervention in the environment makes it possible for the 

environment to survive in its complexity evolved for a billion years, whereas the overwhelming instant 

intervention of tightly interlocked and bulldozing technology has already disrupted many of the 

delicate sequences and balances. The calculable consequences are already frightening, but of course we 

don’t know enough, and won’t in the foreseeable future, to predict the remote effects of much of what 

we have done. The only possible conclusion is to be prudent; when there is serious doubt, to do 

nothing. 

Cyberneticists—I am thinking of Gregory Bateson—come to the same cautious conclusion. The use of 

computers has enabled us to carry out crashingly inept programs on the bases of willful analyses. But 

we have also become increasingly alert to the fact that things respond, systematically, continually, 

cumulatively; they cannot simply be manipulated or pushed around. Whether bacteria or weeds or bugs 

or the technologically unemployed or unpleasant thoughts, they cannot be eliminated and forgotten; 

repressed, the nuisances return in new forms. A complicated system works most efficiently if its parts 

readjust themselves decentrally, with a minimum of central intervention or control, except in case of 

breakdown. Usually there is an advantage in a central clearing house of information about the gross 

total situation, but decision and execution require more minute local information. The fantastically 

simulated moon landing hung on a last split-second correction on the spot. In social organization, 

deciding in headquarters means relying on information that is cumulatively abstract and irrelevant, and 

chain-of-command execution applies standards that cumulatively do not fit the concrete situation. By 

and large it is better, given a sense of the whole picture, for those in the field to decide what to do and 

do it (cf. People or Personnel, Chapter III). 

But with organisms too, this has long been the bias of psychosomatic medicine, the Wisdom of the 

Body, as Cannon called it. To cite a classical experiment of Ralph Hefferline of Columbia: a subject is 

wired to suffer an annoying regular buzz, which can be delayed and finally eliminated if he makes a 

precise but unlikely gesture, say by twisting his ankle in a certain way; then it is found that he adjusts 

quicker if he is not told the method and it is left to his spontaneous twitching than if he is told and tries 

deliberately to help himself. He adjusts better without conscious control, his own or the experimenter’s. 

Technological modesty, fittingness, is not negative. It is the ecological wisdom of cooperating with 

Nature rather than trying to master her. (The personification of “Nature” is linguistic wisdom.) A well-

known example is the long-run superiority of partial pest-control in farming by using biological 

deterrents rather than chemical ones. The living defenders work harder, at the right moment, and with 

more pin-pointed targets. But let me give another example because it is so lovely—though I have 

forgotten the name of my informant: A tribe in Yucatan educates its children to identify and pull up all 

weeds in the region; then what is left is a garden of useful plants that have chosen to be there and now 

thrive.

In the life sciences there is at present a suggestive bifurcation in methodology. The rule is still to 

increase experimental intervention, but there is also a considerable revival of old-fashioned naturalism, 

mainly watching and thinking, with very modest intervention. Thus, in medicine, there is new 

diagnostic machinery, new drugs, spectacular surgery; but there is also a new respect for family 

practice with a psychosomatic background, and a strong push, among young doctors and students, for a 

social-psychological and sociological approach, aimed at preventing disease and building up resistance. 
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In psychology, the operant conditioners multiply and refine their machinery to give maximum control 

of the organism and the environment (I have not heard of any dramatic discoveries, but perhaps they 

have escaped me). On the other hand, the most interesting psychology in recent years has certainly 

come from animal naturalists, e.g., pecking order, territoriality, learning to control aggression, language 

of the bees, overcrowding among rats, trying to talk to dolphins. 

On a fair judgment, both contrasting approaches give positive results. The logical scientific problem 

that arises is, What is there in the nature of things that makes a certain method, or even moral attitude, 

work well or poorly in a given case? This question is not much studied. Every scientist seems to know 

what “the” scientific method is. 

Another contrast of style, extremely relevant at present, is that between Big Science and old-fashioned 

shoe-string science. There is plenty of research, with corresponding technology, that can be done only 

by Big Science; yet much, and perhaps most, of science will always be shoe-string science, for which it 

is absurd to use the fancy and expensive equipment that has gotten to be the fashion.

Consider urban medicine. The problem, given a shortage of doctors and facilities, is how to improve 

the level of mass health, the vital statistics, and yet to practice medicine, which aims at the maximum 

possible health for each person. Perhaps the most efficient use of Big Science technology for the 

general health would be compulsory biennial checkups, as we inspect cars, for early diagnosis and to 

forestall chronic conditions with accumulating costs. Then an excellent machine would be a total 

diagnostic bus to visit the neighborhoods, as we do chest X-rays. On the other hand, for actual 

treatment and especially for convalescence, the evidence seems to be that small personalized hospitals 

are best. And to revive family practice, maybe the right idea is to offer a doctor a splendid suite in a 

public housing project. 

Our contemporary practice makes little sense. We have expensive technology stored in specialists’ 

offices and big hospitals, really unavailable for mass use in the neighborhoods; yet every individual, 

even if he is quite rich, finds it almost impossible to get attention to himself as an individual whole 

organism in his setting. He is sent from specialist to specialist and exists as a bag of symptoms and a 

file of test scores. 

In automating there is an analogous dilemma of how to cope with masses of people and get economies 

of scale, without losing the individual at great consequent human and economic cost. A question of 

immense importance for the immediate future is, Which functions should be automated or organized to 

use business machines, and which should not? This question also is not getting asked, and the present 

disposition is that the sky is the limit for extraction, refining, manufacturing, processing, packaging, 

transportation, clerical work, ticketing, transactions, information retrieval, recruitment, middle 

management, evaluation, diagnosis, instruction, and even research and invention. Whether the 

machines can do all these kinds of jobs and more is partly an empirical question, but it also partly 

depends on what is meant by doing a job. Very often, e.g., in college admissions, machines are acquired 

for putative economies (which do not eventuate); but the true reason is that an overgrown and 

overcentralized organization cannot be administered without them. The technology conceals the 

essential trouble, e.g., that there is no community of scholars and students are treated like things. The 

function is badly performed, and finally the system breaks down anyway. I doubt that enterprises in 

which interpersonal relations are important are suited to much programming. 

But worse, what can happen is that the real function of the enterprise is subtly altered so that it is 
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suitable for the mechanical system. (E.g., “information retrieval” is taken as an adequate replacement 

for critical scholarship.) Incommensurable factors, individual differences, the local context, the 

weighting of evidence are quietly overlooked though they may be of the essence. The system, with its 

subtly transformed purposes, seems to run very smoothly; it is productive, and it is more and more out 

of line with the nature of things and the real problems. Meantime it is geared in with other enterprises 

of society e.g., major public policy may depend on welfare or unemployment statistics which, as they 

are tabulated, are blind to the actual lives of poor families. In such a case, the particular system may not 

break down, the whole society may explode.

I need hardly point out that American society is peculiarly liable to the corruption of inauthenticity, 

busily producing phony products. It lives by public relations, abstract ideals, front politics, show-

business communications, mandarin credentials. It is preeminently overtechnologized. And computer 

technologists especially suffer the euphoria of being in a new and rapidly expanding field. It is so 

astonishing that the robot can do the job at all or seem to do it, that it is easy to blink at the fact that he 

is doing it badly or isn’t really doing quite that job. 

4. Decentralization

The current political assumption is that scientists and inventors, and even social scientists, are “value-

neutral,” but their discoveries are “applied” by those who make decisions for the nation. Counter to 

this, I have been insinuating a kind of Jeffersonian democracy or guild socialism, that scientists and 

inventors and other workmen are responsible for the uses of the work they do, and ought to be 

competent to judge these uses and have a say in deciding them. They usually are competent. To give a 

striking example, Ford assembly line workers, according to Harvey Swados, who worked with them, 

are accurately critical of the glut of cars, but they have no way to vent their dissatisfactions with their 

useless occupation except to leave nuts and bolts to rattle in the body. 

My bias is also pluralistic. Instead of the few national goals of a few decision-makers, I propose that 

there are many goods of many activities of life, and many professions and other interest groups each 

with its own criteria and goals that must be taken into account. A society that distributes power widely 

is superficially conflictful but fundamentally stable. 

Research and development ought to be widely decentralized, the national fund for them being 

distributed through thousands of centers of initiative and decision. This would not be chaotic. We seem 

to have forgotten that for four hundred years Western science majestically progressed with no central 

direction whatever, yet with exquisite international coordination, little duplication, almost nothing 

getting lost, in constant communication despite slow facilities. The reason was simply that all scientists 

wanted to get on with the same enterprise of testing the boundaries of knowledge, and they relied on 

one another. 

What is as noteworthy is that something similar holds also in invention and innovation, even in recent 

decades when there has been such a concentration of funding and apparent concentration of 

opportunity. The majority of big advances have still come from independents, partnerships, and tiny 

companies. (Evidence published by the Senate Sub-Committee on Antitrust and Monopoly, May 1965.) 

To name a few, jet engines, xerography, automatic transmission, cellophane, air-conditioning, quick 

freeze, antibiotics, and tranquilizers. The big technological teams must have disadvantages that 

outweigh their advantages, like lack of single-mindedness, poor communications, awkward scheduling. 

Naturally, big corporations have taken over the innovations, but the Senate evidence is that 90 percent 
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of the government subsidy has gone for last-stage development for production, which they ought to 

have paid out of their own pockets.

We now have a theory that we have learned to learn, and that we can program technical progress, 

directed by a central planning board. But this doesn’t make it so. The essence of the new still seems to 

be that nobody has thought of it, and the ones who get ideas are those in direct contact with the work. 

Too precise a preconception of what is wanted discourages creativity more than it channels it; and 

bureaucratic memoranda from distant directors don’t help. This is especially true when, as at present, 

so much of the preconception of what is wanted comes from desperate political anxiety in emergencies. 

Solutions that emerge from such an attitude rarely strike out on new paths, but rather repeat traditional 

thinking with new gimmicks; they tend to compound the problem. A priceless advantage of widespread 

decentralization is that it engages more minds, and more mind, instead of a few panicky (or greedy) 

corporate minds. 

A homespun advantage of small groups, according to the Senate testimony, is that co-workers can talk 

to one another, without schedules, reports, clock-watching, and face-saving. 

An important hope from decentralizing science is to develop knowledgeable citizens, and provide not 

only a bigger pool of scientists and inventors but also a public better able to protect itself and know 

how to judge the enormous budgets asked for. The safety of the environment is too important to be left 

to scientists, even ecologists. During the last decades of the nineteenth century and the first decade of 

the twentieth, the heyday of public faith in the beneficent religion of science and invention, say from 

Pasteur and Huxley to Edison and the Wright Brothers, philosophers of science had a vision of a 

“scientific way of life,” one in which people would be objective, respectful of evidence, accurate, free 

of superstition and taboo, immune to irrational authority, experimental. All would be well, is the 

impression one gets from Thomas Huxley, if everybody knew the splendid Ninth Edition of the 

Encyclopaedia Britannica with its articles by Darwin and Clerk Maxwell. Veblen put his faith in the 

modesty and matter-of-factness of engineers to govern. Sullivan and Frank Lloyd Wright spoke for an 

austere functionalism and respect for the nature of materials and industrial processes. Patrick Geddes 

thought that new technology would finally get us out of the horrors of the Industrial Revolution and 

produce good communities. John Dewey devised a system of education to rear pragmatic and 

experimental citizens to be at home in the new technological world rather than estranged from it. Now 

fifty years later, we are in the swamp of a scientific and technological environment and there are more 

scientists alive, etc., etc. But the mention of the “scientific way of life” seems like black humor.

Many of those who have grown up since 1945 and have never seen any other state of science and 

technology assume that rationalism itself is totally evil and dehumanizing. It is probably more 

significant than we like to think that they go in for astrology and the Book of Changes, as well as 

inducing psychedelic dreams by technological means. Jacques Ellul, a more philosophic critic, tries to 

show that technology is necessarily over-controlling, standardizing, and voraciously inclusive, so that 

there is no place for freedom. But I doubt that any of this is intrinsic to science and technology. The 

crude history has been, rather, that they have fallen willingly under the dominion of money and power. 

Like Christianity or communism, the scientific way of life has never been tried. 

5.

To satisfy the March 4 dissenters, to break the military-industrial corporations and alter the priorities of 

the budget, would be to restructure the American economy almost to a revolutionary extent. But to 
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meet the historical crisis of science at present, for science and technology to become prudent, 

ecological, and decentralized requires a change that is even more profound, a kind of religious 

transformation. Yet there is nothing untraditional in what I have proposed; prudence, ecology, and 

decentralization are indeed the high tradition of science and technology. Thus the closest analogy I can 

think of is the Protestant Reformation, a change of moral allegiance, liberation from the Whore of 

Babylon, return to the pure faith. 

Science has long been the chief orthodoxy of modern times and has certainly been badly corrupted, but 

the deepest flaw of the affluent societies that has alienated the young is not, finally, their imperialism, 

economic injustice, or racism, bad as these are, but their nauseating phoniness, triviality, and 

wastefulness, the cultural and moral scandal that Luther found when he went to Rome in 1510. And 

precisely science, which should have been the wind of truth to clear the air, has polluted the air, helped 

to brainwash, and provided weapons for war. I doubt that most young people today have even heard of 

the ideal of the dedicated researcher, truculent and incorruptible, and unrewarded, for instance the 

“German scientist” that Sinclair Lewis described in Arrowsmith. Such a figure is no longer believable. I 

don’t mean, of course, that he doesn’t exist; there must be thousands of him, just as there were good 

priests in 1510. 

The analogy to the Reformation is even more exact if we consider the school system, from educational 

toys and Head Start up through the universities. This system is manned by the biggest horde of monks 

since the time of Henry VIII. It is the biggest industry in the country. I have heard the estimate that 40 

percent of the national product is in the Knowledge Business. It is mostly hocus-pocus. Yet the belief of 

parents in this institution is quite delusional and school diplomas are in fact the only entry to licensing 

and hiring in every kind of job. The abbots of this system are the chiefs of science, e.g., the National 

Science Foundation, who talk about reform but work to expand the school budgets, step up the 

curriculum, and inspire the endless catechism of tests. 

These abuses are international, as the faith is. For instance, there is no essential difference between the 

military-industrial or the school system, of the Soviet Union and the United States. There are important 

differences in way of life and standard of living, but the abuses of technology are very similar: 

pollution, excessive urbanization, destruction of the biosphere, weaponry, and disastrous foreign aid. 

Our protesters naturally single out our own country, and the United States is the most powerful country, 

but the corruption we are speaking of is not specifically American nor even capitalist; it is a disease of 

modern times. 

But the analogy is to the Reformation, it is not to primitive Christianity or some other primitivism, the 

abandonment of technological civilization. There is indeed much talk about the doom of Western 

civilization, and a few Adamites actually do retire into the hills; but for the great mass of mankind, and 

myself, that’s not where it’s at. There is not the slightest interruption to the universalizing of Western 

civilization, including most of its delusions, into the so-called Third World. (If the atom bombs go off, 

however?) 

Naturally the exquisitely interesting question is whether or not this Reformation will occur, how to 

make it occur, against the entrenched worldwide system of corrupt power that is continually 

aggrandizing itself. I don’t know. In my analogy I have deliberately been choosing the date 1510, 

Luther in Rome, rather than 1517 when, in the popular story, he nailed his Theses on the cathedral door. 

There are everywhere contradictory signs and dilemmas. The new professional and technological class 

is more and more entangled in the work, statuses, and rewards of the system, and yet this same class, 
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often the very same people, are more and more protestant. On the other hand, the dissident young, who 

are unequivocally for radical change, are so alienated from occupation, function, knowledge, or even 

concern, that they often seem to be simply irrelevant to the underlying issues of modern times. The 

monks keep “improving” the schools and getting bigger budgets to do so, yet it is clear that high 

schools will be burned down, twelve-year-olds will play truant in droves, and the taxpayers are already 

asking what goes on and voting down the bonds.

The interlocking of technologies and all other institutions makes it almost impossible to reform policy 

in any part; yet this very interlocking that renders people powerless, including the decision-makers, 

creates a remarkable resonance and chain-reaction if any determined group, or even determined 

individual, exerts force. In the face of overwhelmingly collective operations like the space exploration, 

the average man must feel that local or grassroots efforts are worthless, there is no science but Big 

Science, and no administration but the State. And yet there is a powerful surge of localism, populism, 

and community action, as if people were determined to be free even if it makes no sense. A mighty 

empire is stood off by a band of peasants, and neither can win—this is even more remarkable than if 

David beats Goliath; it means that neither principle is historically adequate. In my opinion, these 

dilemmas and impasses show that we are on the eve of a transformation of conscience. 
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