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How are we to humanize technology? Technology obviously can affect
human beings negatively, so few would deny that there might be some
need to ‘*humanize’” it. But there is little agreement about what such an
endeavor might entail beyond paying some attention to ‘*human values®’
along with the mainstream concerns of technology. To be determined,
then, is how much attention, and to which values. How do we decide, like
the Little Prince, which ones are most deserving of our attention? The
easy answer, long heard on Madison Avenue, is simply to equate value
with interest—and then, if necessary, create the interest. But a value
founded only on interest is as flighty as a day at the stock exchange. So, in
a world of finite resources, it is crucial that we think beyond interests to
needs. But in a society such as ours where commerce is king, a determina-
tion of needs is not a very high priority; and, as a result, there is in the
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land a shortage of experts on how to decide what a human being really
needs in order to be fully human.! Yet this we must learn if we are ever
going to be serious about humanizing technology. For, a world full of
people in need will no longer endure the privilege of interest artificially
created and sustained. Thus, the basic question to which humanization of
_technology points is this: What, if anything, do human beings really need
that technology might somehow deprive them of?

The answer to this question on the part of most proponents of technol-
ogy, and even of some proponents of its humanization, tends to be: Noth-
ing that more technology can’t eventnally restore a hundredfold! So it is
not surprising that, to date, the humanization of technology movement
has done more for certain corporate images {skilifully advertised) than it
has for people. Yet in the very process of co-opting the concept of
humanizing technology, the corporate interests in question have inadver-
tently called attention to at least one affirmative answer to our basic
question: Technology can and does deprive human beings of personal and
professional responsibility, and it is poorly equipped to restore it.

It is, of course, by no means obvious that any such charge is justified
or, if justified, is rightly laid at the door of technology. For, to begin with,
not everyone’s ox is ordinarily gored at the same time or in the same
manner. So as a result, what Garrett Hardin has called ‘““the tragedy of the
commons’’ may strike not collectively but only selectively.? And accord-
ingly, so long as there are prophets available to say that this may reason-
ably be hoped, the old Malthusian zero-sum game will undoubtedly con-
tinue to be played by players who seek to prove their fitness by surviving.
In other words, so long as man’s ego feeds on symbols of superiority over
other men, it seems unlikely that ‘“To the victor belong the spoils™ will be
replaced in human consciousness by stern warnings to the effect that
pride may precede a fall. For, even the gentleman who had just completed
haif the distance of his fall from a tall building was reportedly then of the
opinion that everything was just fine—so far!

What follows from these seeming jeremiads is not doomsday minus a
lifetime or two, but rather a suggestion that technology, like fate, does not
treat everyone alike. And accordingly, no individual group, however
perspicacious in its own eyes, is in a position to declare that technology
has been humanized, even, I dare say, in its own regard.? So, as a start,
one might honestly recognize that some people’s lives are negatively af-
fected by machines, and that for just that reason they may not appreciate
the subtleties of scholarly rationalizations to the contrary.* But in order to
come around to any such uncommon insight, one must further learn that
there is more to ‘*assessing’’ technology than merely testing a machine or
attempting to estimate how long it will take people to accept what the
machine will produce. The “‘more’” that is here at issue, furthermore, is
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not encompassed by any merely quantitative systems approach, however
subtle and sophisticated that may be. Nothing less than responsible con-
cern for all reasonably possible consequences will suffice, whether such is
presently deemed feasible or not.? In either case, this is an ideal toward
which assessment, or evaluation, of technology must consciously, and
conscientiously, move.® This being done, a systematic appreciation of
human needs, including a need for responsibility, would be incorporated
into one’s analysis and, indeed, would be made in some fashion control-
ling. To show that this is eminently reasonable requires an adequate ac-
count both of (1) the teleology of man-machine relations and of (2) the
ethical considerations implicit therein. With regard to the first, it must be
recognized that man-machine teleology is not confined to the level of
machine design and operation but necessarily includes that of organiza-
tional policy and planning. With regard to the second, it must be shown
that ethical considerations are engendered on both levels, especially the
latter. What follows is, essentially, an attempt to support these claims.

1. BEYOND “HUMAN FACTORS"”

That man-machine teleology includes the level of organizational policy
and planning would seem obvious from the viewpoint of management
science and of the economics of technology.” But to the engineer con-
cerned with system design, human goals and purposes tend to be relevant
only insofar as human factors have an effect, especially a negative one, on
a system’s efficiency. Thus, the propaedentic task of opening the way to
an ethics of technology involves showing that considerations of design are
subservient to and dependent upon those of management goals. Much of
this work has in effect already been undertaken by such scholars as Lewis
Mumford, Jacques Ellul, Victor Ferkiss, Nobert Wiener, and many
others.? Here it will suffice to restate the basic thrust of their conclusions
schematically by way of a kind of phenomenological comparison between
the concepts of cyborg and prosthesis.

As will be seen, these concepts are models of the man-machine rela-
tionship in the sense that each is *‘an ordered set of assumptions about a
complex system.”® But included in the assumptions of each model are
conflicting interpretations as to whether the requirements of machine or
those of man are controlling. Given this conflict of interpretation, it will
be argued that neither model can be adequately tested without reference
to management goals.

Consider, as a point of departure, what an assembly-line worker is
reported to have said about his job on the line:
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I don’t like to work on the line. . . . You can't beat the machine. Sure, maybe I can
keep it up for an hour, but it's rugged doing it eight hours a day, every day in the week,
all year long. 1t’s easy for the time-study fellow to come down there with a stop watch
and figure out just how much you can do in a minute and fifty-two seconds. . . . But
they can’t clock how a man feels. . . . I like & job where you feel like you're ac-
complishing something and daing it right. When everything’s laid out for you and the
parts are all alike, there's not much you feel you accomplish. The big thing is that
steady push of the conveyor—a gigantic machine which I can’t control,!®

‘The *‘time-study fellow™ here referred to has since learned to talk about
employee responsibility in the form of *‘job enrichment’’ and the like. But
for the most part he, or what is now in fact a variety of specialists on
man-machine relations, attempts with his particular set of tools to
evaluate how effectively any given man-machine system is doing or would
do whatever job is assigned to it. This evaluation might take the classic
form of comparing present, ongoing man-machine performance against
some desired standard, productivity or whatever, as is done by means of
the various time-study techniques which may ail be subsumed under the
title of Taylorism."" Other, more recently developed approaches study
animals for clues to making better machines (bionics), study machines for
clues to making better men (cybernetics), or study men’s use of machines
in order better to coordinate the work of man and machine together (er-
gonomics).'? Each of these and other related approaches takes it for
granted that machines will play an increasingly important role in human
endeavors, and so strive to render the relationship between man and
machine as palatable and especially as productive as possible. They also
have in common, by way of corollary, a kind of professional indifference
to such broad normative questions as whether, to what extent, and under
what circumstances it is desirable for human beings to be conjoined with
machines. Thus, to the extent that man-machine specialists even bother to
speculate beyond their carefully circumscribed programs of research,
they tend simply to assume that in the future men and machines will and
should be getting together even more than they already are today.™

This widely held version of the doctrine that more is better thrives best
in minds that see no need to seek alternatives and hence would not ap-
preciate the Socratic dictum that the unexamined life is not worth living.
But there are alternatives—indeed, to use Robert Theobald’s expression,
alternative futures—which are in fact latent in the alternative ways in
which futurists tend to speak about an evolving merger between man and
machine. This postulated merger, or symbiosis, can look very different
depending on whether the human being is thought of as a component of a
machine system or the machine as a component of a human system. Any
such model that gives the machine priority I call a cyborg, and one that
gives the human being priority I call a prosthesis.
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Each of these concepts has a fairly well-established meaning within one
and the same circumscribed field of discourse, namely, that of bioen-
gineering. But the concept of cyborg encapsulates the perspective of the
engineer; that of prosthesis, the perspective of medical specialists. Each
may be a synonym of the other with regard to the explicandum, but not
with regard to the explication. And in this difference there is, so to speak,
all the difference in the world.

The notion of a cyborg, in the first instance, refers to a system of human
and machine components combined and coordinated in such a way as to
utilize the capabilities of each toward the accomplishment of what neither
can do alone. The word *‘cyborg” itself was coined by combining the two
words, “*cybernetic’’ and “‘organism,”’ and abbreviating them to the two
syllables, cyb and org.'* The word “‘cybernetic’” comes from a Greek
word meaning to control or govern; and, as used today, it refers to a
science that combines engineering and neurology to study ways of au-
tomatically controlling or regulating process both in machines and in
human beings. A cyborg, then, is a kind of inevitable side effect of the
cybernetic endeavor in that it involves a system consisting of both human
and machine components, ail of which are coordinated and controlled
toward the accomplishment of a pre-set task. In this sense, a semi-
automated assembly line might be thought of as a cyborg. A more obvious
example would be that of an astronaut ensconced in his space suit and
meticulously plugged into the artificial environment of his space capsule,
all of which is elaborately regutated and controlled on earth by an even
more complex system of interrelated men and machines.?® In the broadest
sense, then, any system of machinery the design and proper functioning of
which calls for some continuing human input (what engineers call *'man-
in-the-loop’’) may be thought of as a cyborg.

The concept of a prosthesis, in the first instance, refers now as it has for
centuries to a device or instrument whereby some function of the human
organism that has been impaired is at least partially restored. In this
sense, a cane, a pair of eyeglasses; a brace, support or corset; a hearing
aid are all examples of prostheses or, as they are also called, prosthetic
devices. Also appropriately included under the heading of prostheses are
such sophisticated artificial devices as joints, arteries, pacemakers,
hands, feet, arms, legs and so on.'® By way of extension, one may also
speak of any medical apparatus whatever as being a prosthesis in relation
to man, however momentarily it is actually in contact with, or a compo-
nent of, the human biological system. In this sense, the heart-lung
machine, the renal dialysis machine, the encephalograph, the cardio-
graph, and countless others may all be thought of as prosthetic devices,
inasmuch as they all have as their common function to contribute in some
way to the well-being of the human organism. Still more broadly, one may
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think of an entire hospital complex, with all of its staff and facilities, or,
for that matter, of the entire health care delivery system of a given nation
or even of the world as a whole, as being prosthetic. In the widest sense of
all, one may say that any machine or set of machines, whether medically
related or not, is prosthetic if and to the extent that it supplies for some
inadequacy of one or more human organisms.

As may be noted from this brief explication of terms, *‘cyborg” and
“‘prosthesis” represent markedly different models of the man-machine
relationship. ““‘Cyborg’’ stresses man'’s inferiority to the machine; *‘pros-
thesis,”” the subservience of the machine to man. **Cyborg” orients a
relatively undifferentiated human being or group of human beings to the
otherwise unattainable requirements of a machine system; *‘prosthesis™
directs the capabilities of certain machines to the limitations or handicap
of an otherwise independently valuable human being. Thus, at least to the
extent that language is revelatory of reality, the cyborg model tends to
give priority to the needs of a machine; the prosthesis model, to the needs
of a human being. And thus, the former may be said to ‘‘dehumanize’
human beings, the latter to ‘*humanize’’ machines.

In summary, then, in the case of a prosthetic relationship the machine
compensates for a deficiency in the human organism, whereas in the case
of a cyborg relationship the human organism compensates for a deficiency
in the machine. As a sign of the former, if the organism could function
well on its own, there would be no need for the prosthesis. As a sign of the
latter, if the machine could function well on its own, there would be no
need for the human component.

Implicit in these remarks is a suggestion that we are dealing with two
incompatible ways of thinking of the goal-directedness of a man-machine
system. But such is not necessarily the case. When viewed as a pros-
thesis, the end or goal of a man-machine system is presumed to be given
(call it human well-being) and the means are determined accordingly.
When viewed as a cyborg, means are also sclected with a view to an end;
but the end itself is comparatively arbitrary, and, though determinate
once selected, remains at least in principle subject to change. Thus, as a
direct consequence of the higher degree of freedom attributed to a cyborg,
it is possible to view the cyborg as itself having a prosthetic goal.'” It may
therefore be contended that, though the prosthesis is by definition di-
rected toward human well-being, the cyborg may be so directed by
choice.

It is, then, precisely at this point that mere phenomenology must give
way to the reality principle. For, as more than one advertising agency has
discovered for its corporate client, there is no point in suggesting that
one’s favorite technology is arguably dehumanizing when it is possible to
portray it instead as being a notably humanizing factor in society. This
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may be, and indeed has been, done in various ways, such as by focusing
attention either on some great benefit allegedly to be derived from a
suspect technology, or on the absence of notable harm therefrom, or, still
more irrelevantly, on some wholesome, altruistic human beings who just
happen to be associated with that technology. What is left unattended by
such diversionary public relations is, of course, the whole range of basic
guestions that might arise out of a thorough cost-benefit analysis, espe-
cially where such analysis is carefully honed to determine whether those
who bear most of the costs are even approximately the same as those who
reap most of the benefits.** But any such course of investigation might
well lead, on occasion, to the embarrassing discovery that the Emperor’s
new clothes are only original equipment that comes with the model. And,
what could be even more embarrassing, the Emperor in question might
even be one who has written over the entrance to his palace: ““Let no one
ignorant of prosthetics enter here.”’

The point here, as Aristotle saw after only thirty years under Plato, is
that there are more things in the world than definitions dream of. In
particular, not even an enterprise such as the health care industry is
necessarily directed to human well-being merely because it describes it-
sclf as being dedicated to what I have associated with prosthesis. For, as
numerous analysts of health care delivery in the United States have con-
cluded, in effect, there might be far more similarities between a hospital
patient and our unhappy assembly-line worker than any neat distinction
between teleological models would allow.*® Nor will the discrepancies in
question be eliminated by simply improving the systematization of the
system.?® For, what is essentially being contested in the ongoing debate
over health care in America is whether patients or professionals are in-
tended to be the principal beneficiaries of the system.”

In other words, the weakness of some human beings may be exploited
to increase the power of others. And in the process of selecting means to
that end, be it called human well-being or whatever, those to be exploited
will be evaluated as would any other proposed tool on the basis of effi-
ciency, accessibility, durability, cost, and other related factors.* Thus,
for example, one who wanted to build a pyramid in a labor-intensive
economy may well have estimated a need for w soldiers, x whips, ¥y
slaves, and z blocks of stone. This comparatively primitive approach to
industrial ptanning, involving what Lewis Mumford calls a megamachine,
has given way of late to considerably more mechanized approaches.”
And in the new and essentially different context of automation, the power-
less human being is finding more and more frequently that he does not
even qualify, in Kantian terms, to be used as a means to an end, 1o say
nothing of being the end toward which the means chosen are directed.

As the foregoing is intended to illustrate, then, one and the same man-
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machine system may be evaluated very differently depending upon how
::.w teleology thereof is construed. On a broader scale, the same can be
said about any technology, since a technology, at least when viewed as a
system, inescapably involves man-machine relations. What tips the nor-
mative scale in either direction is the dimensions of one’s teleology. It
may be assumed that any operator of a machine can ordinarily do more
with than without the machine, whether the latter be viewed as correcting
a deficiency or augmenting a capability. What really matters, however, is
not the internal ends designed into the man-machine system but the exter-
nally intended ends toward the attainment of which such a system is
meant to contribute.® It is these external ends, in turn, which are usually
appealed to to determine the value of the component system.

The importance of external ends in evalvuating technology is perhaps
most o._aE.E exemplified by the quasi-sectarian rhetoric of military
budgeting, whose proponents have given more weight to such concepts as
“*balanced forces,” ‘‘counterforce” and ‘‘deterrence’ than to the hard
realities of performance capability.?* But analogous and, to some extent,
oé.&mwwm:m considerations are common to the marketplace, where com-
petitive strategy not infrequently tends to determine product selection and
design.?® From the viewpoint of the potential consumer, in turn, a given
technology is seldom evaluated (except in the case of “‘impulse buying’*)
just on the basis of technical performance. Rather, a given technology is
evaluated in terms of its overall impact upon the techno-social system into
‘.&Eo_‘_ it would have to be inserted. Such evaluation could be, and in some
instances has been, disastrously short-sighted, especially with regard to a
technology which is unquestionably effective in and of itself though not
necessarily in relation to any particular use to which it might be put. But
to the extent that no consideration peripheral to a system’s maintenance
ﬁo.m.., novelty, prestige, pressure from competitors) is allowed to be con-
ﬁo:Sm, people generally get the kind of technology they want, especially
if the people in question happen to be in positions of power.

, To this extent, at least, people do tend to evaluate a technology not just
in terms of what it can do, but in terms of what it can, or is likely to, do for
them; thus, they favor the technology that complements or, better, aug-
ments their interests; they do not favor the technology that threatens their
interests. This being the case, they can usually be counted on to manifest
<mwlo:m sorts of discretion and selectivity. At the extremes, they may
either reject out of hand or openly welcome a new technology for no
_u.mzm_. reason than that it is new. But choice of technology is not usnally so
simple and straightforward, except in perhaps metaphysical and hortatory
statements for or against technology in general. What is far more often the
case is that a proposed technology is viewed somewhat ambivalently, by
virtue of such considerations as the following: on balance, its advantages
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do not clearly outweigh its disadvantages; projected costs threaten to
exceed benefits; alternative technologies are available and none can be
shown to be clearly preferable to any other; undesirable consequences of
atilization can be anticipated and are seemingly inevitable. This ambiva-
lence toward technology may be said to constitute a fundamental charac-
teristic of our times, especially where undesirable consequences are
discerned. Indeed, this ambivalence may even be identified as the one
central moral question of our technological age: to approve or not to
approve, to have or not to have, to use or not to use an available or
attainable technology.

What a question such as this asks us to determine is, essentiafly, how to
decide when, where, and under what conditions a technological develop-
ment may be considered an asset rather than a liability.*” Many subsidiary
guestions are, of course, involved in this one basic, though complex,
question. But the most important of these, I think, is this: Is the present or
proposed technological development aimed primarily at satisfying (1} spe-
cial (e.g., vested economic or political) interests, or (2} clearly demonstra-
ble human needs? It has, of course, been customary for centuries in
marketing circles to foster ‘‘needs” that correspond with products that
one is prepared to manufacture and distribute. But this mercantile ap-
proach to a definition of need proves not to be persuasive when technol-
ogy on which many people have become dependent shows unmistakable
signs of being obsolescent. This broad-ranging problematique involves
many different kinds of technology, if not all sooner or later, but the
general nature of the problem seems especially well illustrated in our
times by the example of the American petroleum industry’s response to
the “‘energy crisis.’ 2

As described by industry advertising in the United States, the essence
of the crisis is really very simple: America needs more petroleum, what-
ever the cost; so the industry is responding by an all-out effort to produce
it. What this means in terms of technology, of course, is increased em-
phasis on equipment to get more oil out of older fields, to find and exploit
new fields which were heretofore comparatively inaccessible in terms of
technology, cost or politics, and to expedite importation of foreign oil.*
As a result of this assessment of the problem, we find the once stalled
Alaskan pipeline now well underway, many heretofore taboo
government-owned lands now available for exploration and exploitation,
and a marked increase in support for both offshore exploration and con-
struction of coastal superports for tankers. Complementing these de-
velopments in the political arena is a campaign to offset increased costs by
way of deregulation of natural gas, increase in the price of gasoline to the
consumer, modification of emission standards, and sufficiently competi-
tive improvements in automobile fuel economy (why only now, and so
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easy to do?) to challenge fuel-economizing foreign cars and to forestall
introduction of alternatives to the gasoline-consuming motor vehicle.
Moreover, this campaign almost succeeded in persuading Congress to
approve increased federal taxes on gasoline to fund research and de-
velopment of alternative energy technology. This latter would undoub-
tedly continue to be concentrated in the areas of coal and nuclear power,
since these have come to be increasingly under the control of the same oil
industry that has in the past controlied most aspects of our energy policy,
including that of research and development.3°

These reactions to OPEC’s success at establishing a pricing cartel are,
of course, well understood by the OPEC leaders themselves. Indeed, it is
even more likely that their currently posted price for a barrel of oil is
determined by the known current cost of producing a barrel alternatively
from shale. It may therefore be assumed that, when the cost of such an
alternative approximates that of OPEC petroleum, the latter’s price will
be adjusted accordingly. In the meantime, analysts are attempting to as-
sess the staying power of the OPEC cartel in light of such divergent
interests as those of an OPEC country like Venezuela, whose oil reserves
are near exhaustion, and one like Saudi Arabia, which still has abundant
reserves.®

In the meantime, what remains peripheral to these high-level calculated
risks, of course, is any marked interest, at least for the time being, in a
serious effort at developing energy technologies that are in no way depen-
dent upon, or even under the control of, the petroleum industry.® Indi-
vidual and even many corporate interests would seem at first glance to
have everything to gain from such research and development, which have
already been effectively stalled for at least several decades too long. But,
thanks in large measure to the efforts of the petroleum industry itself,
dependency on petroleum and petroleum-fueled technology has come to
pervade almost the entire network of America’s economic life and life-
style, from the wrapper for my lunch to the suburb from which I carry it to
work in my gasoline-powered automobile on a concrete-and-steel ex-
pressway.

Lest this point still not be obvious, consider how extensive has been
this American dependence on petroleum. Natural gas has become the
principal source of space, especially residential heating. Derivatives of oil
(petrochemicals) are used in the manufacture of numerous synthetic
materials, such as nylon, which, for all its advantages, requires high-
energy consumption for its production and is a nonbiodegradable substi-
tute for such biodegradable natural products as cotton, silk and wool,3
DDTY and other chemically related biocides, which are by-products of
American petroleum research, have created as many problems as they
ever solved. It is well known how Rachel Carson's The Silent Spring, and
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then in time both state and federal government agencies, came to recog-
nize the harmful consequences of using these products in our own coun-
try.* Now similar concerns are being articulated, with inqmmm.im.:a_.m-
tence, in the Third World as well, especially among younger scientists in
the developing nations, who recognize, as their leaders have not, that
education and socio-economic improvement are far more reliable ap-
proaches to the elimination of malaria, as has been proven in .E,mnmno in
Israel, Malaysia, Taiwan and California.*® Then, too, America’s enor-
mous military consumption of petroleum, not only as fuel but in the mom_.:
of napalm, herbicides and other destructive agents, supports So. claim
that our government has even come to think of petroleum as an instru-
ment of international problem-solving.®
Most oil consumed by Americans, however, is still in the form &.
gasoline; and nine-tenths of all gasoline consumed in the United States 1s
consumed as fuel in motor vehicles, where it produces not only horse-
power but also noxious emissions which still defy even dedicated efforts
at neutralization. In addition to the increasingly serious health problems
which follow from concentrating both people and oversized automobiles
in urban areas whose modernity is tainted by the absence of adequate
mass transportation, the petroleum complex is responsible for excessive
misallocation of resources. Motor vehicles (over a hundred million of
them already in 1968) require one-fifth of all the steel and two-thirds of all
the rubber consumed in the United States, along with large amounts of
such other materials as glass, chrome, mercury, copper and sulfur.®?
Thus has the American petroleum industry locked us into excessive
dependence on the production, refinement, distribution, and oozm:m:wmo.:
of a substance which is both nonrenewable and increasingly __B.;on._ in
supply. Versatile investors, no doubt, will *‘get out” of no:.o_wca in time
for the next energy era. But in the meantime this disproportionate con-
centration shall have been the direct or indirect cause of countless del-
eterious effects, especially in the automotive industry and its many satel-
lites. The United States, accordingly, cannot continue to develop m.o_o;
or even primarily on the basis of a petroleum-fueled anr:cwom«. So it will
either change over to a different energy technology or it will vmmm.: to
break down. In either case, those whose livelihoods are directly or indi-
rectly dependent upon the petroleum industry—and that w:o_cnmm most
Americans, to some degree—may well experience professional and per-
sonal breakdowns of their own. .
In a word, human beings will be affected negatively by virtue of .So:.
particular relationship to a complex technology. Yet there is nothing in all
of this that human factors analysis, or anything like it, would even be
prepared to consider, to say nothing of doing anything mcoE. Thus are we
driven by the very seriousness of the present crisis—which, of course,
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mmﬁwmam far beyond the borders of the United States—to begin to recog-
nize mr__OmovEnm:w as well as institutionally that the teleology of man-
machine relations is preeminently a question of managerial responsibility.

II. TOWARD HUMAN RESPONSIBILITY

The foregoing considerations notwithstanding, it hardly needs mentioning
that, except for the symbolic ritual of electoral politics, the concept of
managerial responsibility has traditionally been given a very narrow, if
not altogether meaningless, interpretation. For, in spite of numerous
laws, in this country and abroad, that are aimed at regulating business and
industry, a corporate executive who is not prone to fraud or embezzle-
ment is rarely held personally responsible for anything except satisfactory
aggrandizement of corporate profits.® Such, at least, would seem to be a
legitimate interpretation of John Kenneth Galbraith’s account of the cor-
porate ‘‘technostructure,” which tends to prevail over such alternative
accounts as Ferdinand Lundberg’s finger-pointing at “‘the rich and the
super-rich.”’* Nor would one yet be likely to find very wide support for
the proposal now being explored to introduce ethical considerations into
investment decisions.” Maintaining the kind of respect for white collars
that was manifest throughout the post-trial Watergate sentencing, our
decision-makers prefer to find scapegoats on the man-machine level of the
laborer. In short, our ethics of technology tends to be confined to the
operational, or first-order, teleclogy of short-run goals, and seldom en-
compasses the managerial, or second-order, teleology of long-run goals.**

So accustomed have we become to this pre-system approach to allocat-
ing responsibility that we seldom even notice that it is inadequate and,
arguably, unjust except when, as in the case of America’s energy prob-
lem, we are abruptly confronted with a “‘glitch’’ that is so glaring as to
force us to reconsider not simply a systém-component but the system as a
whole. This, in turn, suggests a need to distinguish between operational
and managerial glitches. (The operational glitch usuaily points to no more
than a flaw in first-order design which may be corrected by repair, im-
provement or replacement of some particular subsystem. But the manage-
rial glitch points to a flaw in the second order design which may be
corrected only by repairing, improving or replacing the entire system to
the ends of which the subsystem contributes,) But such distinctions not-
withstanding, people—like the semiconscious characters in a Chekhov
play—tend if at all possible to limit their remodeling instincts to first-order
considerations rather than acknowledge the need for a new second-order
system.

In other words, what is especially noteworthy about America’'s energy
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problem is only the dimensions of its possible consequences, not its
uniqueness. Such technological overdevelopment is a common and weli-
known characteristic of the evolutionary process, and has resulted in the
extinction of innumerable species whose particular set of endogenous
tools proved inadequate when the environment to which they were
adapted changed.®® Thus any species, once evolved, has a vested interest
in the maintenance of the kind of environment in which it has been
successful——a principle, in other words, of stability, conservatism, syn-
chrony, system maintenance.

In historical times, and on the cultural level, the vested interests of
some human beings have often led to a technological overdevelopment for
the sake of system maintenance. And on occasion such overdevelopment
may result in a glitch of some notoriety and seriousness, as was the case,
for example, when an American pilot of a high-flying reconnaissance
plane was shot down over the Soviet Union and placed on trial. So also in
the case of the Cuban Missile Crisis, of various disasters associated with
storage and shipment of poison gases, or with the premature distribution
of an inadequately tested drug such as thalidomide, or with the malfunc-
tion of an inadequately tested system during a manned or unmanned space
flight, and, most recently, all the electronic skullduggery referred to for
short as *‘Watergate,”’ not to mention the demise of American influence in
southeast Asia in spite of considerable technological efforts to achieve the
contrary.

What such notorious glitches tell us about technology is, first of all, that
human beings learn how to use an available technology far more quickly
than they learn how to decide whether, to what extent, and for how long
that technology ought to be used at all. Said glitches would seem to
suggest the insurmountable inadequacy of the purely ‘‘technological fix.”
But, if so, they have not notably discouraged men from entrusting the
achievement of their ambitions to yet other technological devices. For
example, during America’s recent involvement in southeast Asia we came
to see communications technology, among others, made the basis for
what has all too appropriately been entitled an *‘clectronic battlefield.’ "4
Indeed, it is in large measure due to confidence in a fully implemented
electronic battlefield that the Nixon administration believed it could with-
draw American ground forces from Vietnam without significantly di-
minishing the efficacy of our country’s military ““presence’’ there. But, as
subsequent events have shown, the American approach to problem-
solving in southeast Asia may well go down in history as a prime example
of a glitch in the doctrine of technological fixing.®

To be learned from all of this, secondly, is that people tend to pass
judgment on any given technological quest for power largely on the basis
of their views about the goals thereby to be pursued. For proponents of



162 EDMUND BYRNE

those goals, for example, the end does tend to justify the means, however
noxious those means may be. Thus, if there is or is ever to be anything
like an ethics of technology, its greatest challenge is to learn how to
surmount the bias of those who may deign to speak for it.

1t is perhaps in order to evade “*humanizing’’ considerations such as the
above that the all-systems-go technophile chooses to canonize the cliche
that technology (like science) is in and of itself ‘*value-neutral,”’ and just
happens to get used for ends that are deemed either good or evil. The
obvious (and, for technocrats, convenient) corollary to this cliché is that,
when an embarrassing if not catastrophic glitch happens to surface, one
may call for stricter regulation of the consumers rather than the purveyors
of technology. Such a view suggests either insufficient consideration or
willful disregard of the social, political and economic realities that deter-
mine the context and orientation of technological endeavors. For, in a
word, it is not generally the case that technology is just incidentally de-
veloped and then fortuitously used, after the fact, in support of power; far
more commonly, power tends to mandate the development of whatever
technology it deems can contribute to its own maintenance, if not aggran-
dizement, and to discourage whatever may not.*

To the extent that this statement of the relationship between technology
and power is correct, it is perhaps unnecessary even to ask what moti-
vates power to technologize. For, on this reading, power need not have
any reason to technologize beyond itself, beyond its own maintenance
and expansion. But people on occasion do tend to have alternative aspira-
tions; so the power motive is generally reconciled with people’s aspira-
tions, insofar as possible, by way of ideology. It has been claimed in
recent years, especially by one of the most ideological of technocrats, that
ideologies are extinct, at least in developed countries,* But this claim of
being free of ideology is but a special form of the general tendency on the
part of people of whatever persuasion to think of their own ideas as being
wholesome, benevolent, constructive, and of those of others as being
somehow sinister, deleterious, destructive. From a more epistemological
point of view, an in-group tends simply to think of its own views as
representing truth, or the truth, and of others’ as being, at best, ideologies
or, if malevolence is suspected, even conspiracies. Such cultural bias
{which, to be sure, might take the form of an inverse cultural bias) does
not provide a very solid basis for distinguishing between “‘good” and
*‘had’’ technologization of power. A more adequate basis, it seems to me,
is the philosophy of man which a given technologization presupposes.

There are, with respect to technologization, two basic kinds of
philosophy of man: one defensive, the other supportive. By a defensive
philosophy of man 1 mean one which thinks of man primarily as a hostile
and destructive being that must be carefully watched and vigilantly
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guarded against. By a supportive philosophy of man I mean one which
tends rather to think of man primarily as the earth’s most valuable
resource—one which, if properly supported, cannot help but increase and
multiply the amount of good in our midst. When made the basis for
technologization, the former produces a technologization of despair, the
latter, a technologization of hope.

A technologization of despair is one which is based on the cyborgean
belief that human beings in and of themselves are capable of making only
minimal if not counterproductive contributions to goals deemed worthy of
attainment. Such technologization accordingly aims at maximum
mechanization of all means to the ends pursued, including the control and,
if necessary, the suppression of attempts at human intervention. A
technologization of hope is one which is based on the belief that it is only
or at least primarily in and through the contributions of human beings that
any really worthwhile and lasting good can be accomplished. Such
technologization accordingly aims at mechanizing only the processes
which can supplement and complement human pursuit of humanly desir-
able goals, the most comprehensive of which is the prosthetic goal of
human well-being as such,

Although no rigorous mapping seems possible in these matters, there is
good reason for suggesting that one’s approach to technologization de-
pends very much upon such psycho-social factors as the following: (1) the
degree of well-being desired for one’s most preferred interest group; (2)
the degree of commitment to that desire; (3) the extent to which that
desire is being or is deemed capable of being fulfilled; and (4) the serious-
ness of threats (real or imagined) to such fulfillment.

The interest group in question may be a single individual, a family
(nuclear or extended), a community (clan, tribe, village, ethnic or racial
group, commune or whatever), a corporation, a society or nation-state, a
particular geographic region or continent, or even mankind as a whole.
Each of the four factors calls for a subjective e¢stimate, which, however,
may be based on whatever objective information is or is adjudged to be
pertinent. Depending on which of the factors are given greatest emphasis,
one’s attitude toward technologization may be favorable either to a
technologization of despair (e.g., an emphasis on the first and fourth

_factors) or to a technologization of hope (e.g., an emphasis on the first and

third).

As the foregoing suggests, the primordial policy goal that should be
implicit in ail planning is to identify genuine human needs and try to figure
out how they might be given priority among human interests. This being
stated, what can we identify as a genuine human need?

It seems obvious that nutrition is a universal need among human beings,
and as such a human need. But perhaps neither sexual pleasure not evena
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minimum of sleep is a universal need. What, then, of shelter? Artificial as
distinguished from organic means of transportation? Membership in some
sort of cultural group? Membership in a country club? As these questions
are meant to suggest, as soon as one moves beyond the obviously physical
or organic on to the psychosocial and cultural level, universality seems to
give way rapidly to selectivity. It would, for example, be foolish to say
that everyone needs to participate in a fertility rite; but it would be just as
foolish to claim that everyone needs a raincoat and an umbrella.

In other words, it is perhaps where needs leave off, at the edge of the
physical or organic, that culturally determined interests begin. But some
interests may very properly be designated common interests, in the sense
that they are in some fashion common to all human beings. Primordial
among these common interests are undoubtedly what Abraham Maslow
identified as constituting a hierarchy of *‘needs.””*® Developed to account
for certain unexpected data in industrial psychology and now being
applied rather broadly, Maslow’s theory amounts to a claim that humans
take an interest in their needs sequentially, beginning with that which is
most basic, namely, survival, and rising to that of self-actualization.
Whether all this applies universally, outside of the industrial setting, is a
question that need not be resolved here. For, even allowing for the possi-
bility of discrepancies both between and within groups, it does seem
reasonable to say, with Maslow, that above and beyond the basic needs
for survival and security, human beings need esteem and self-
actualization, or what I prefer to identify, respectively, as professional
and personal responsibility. So, even granting that there are surely cultur-
ally determined ways of ascertaining whether and to what extent one’s
needs or interests in this regard have been satisfied, they remain for all
that transcultural.

With thoughts such as these in mind, I assume (1} that every need
contributes to or brings forth an interest (necessity the mother of inven-
tion); and (2) that every interest manifests or contributes toa need (inven-
tion the mother of necessity). Telescoping these two assertions into one, it
may be claimed that, phenomenologically speaking, an interest is a pre-
sumptive need. Beyond the phenomenological, however, there remains
the gnawing problem of ascertaining whether and to what extent any
alleged need is in accord with human nature. This problem, once deemed
very simple, has now become almost insoluble, largely because of the way
in which the theory of evolution has come to dominate considerations of
human nature in general and of human use of technology in particular.*

For centuries man’s understanding of and expectations for himself have
been conditioned by one or another absolutist notion of human nature.
Whether contrasted with superhuman, even divine, natures (as was rather
customary early in the game) or with subhuman natures, as the present
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generation seems to prefer, human nature is a theoretical construct which
serves to separate and even isolate man from his environment. Even when
thought of evaluatively, as in the expression “‘just human nature’’ or as in
Hobbes’s view of ““‘man a wolf to his fellow man’ or as in Nietzsche's
“human, all too human,”” the assumption has been that there exists some-
how a distinct and describable entity that is both causal and constrictive
with regard to human behavior.

Curiously enough, human nature is seldom thought of as being adequate
to the demands that are placed upon human beings. Rather must it (human
nature) be saved or redeemed in some fashion, whether by drawing upon
divine grace or the forces of the cosmos, by finding a charismatic leader,
or by building a machine or two. In any event, human nature, precisely
inasmuch as it is deemed to be definable, suggests, or indeed constitutes,
bounds to what a human being is capable of without external support of
some kind from somewhere. What these bounds may be is quite diversely
articulated. But differences of detail aside, the very common effort to
distinguish, i.e., single out, man from everything clse simply points to the
still more basic truth that human beings are inseparably connected to a
greater and richer world within and beyond themselves.

Some people, of course, have been so taken with the chemistry of
consciousness that they attempt to locate the greater and richer world ina
realm beneath ordinary experience. Others, usually thought of as mystics,
have pointed beyond the ordinary. But all these **heads,”’ be they
psychedelic or monastic, eventually get around to telling us that the world
they see is the world we all see, only they see it better. Generally speak-
ing, they claim to like our world better as they imagine it to have been
before humans came along to modify it, at times almost beyond recogni-
tion. And whether one thinks of them, in this regard, as ‘‘wilderness
nuts”” or whatever, it would be folly indeed to disregard the particular
message which they in their own way help to keep alive in the world,
namely, that we are tied to and totally dependent upon the natural envi-
ronment which not only bore the first of our species but bears each of us
as well.®®

That there are unbreakable ties between things *‘in nature” and man
has been noted by the most primitive of peoples as well as by the an-
thropologists who chose to interpret such ‘‘savage thinking’’ as to-
temism.*! Sophisticated theories aside, there is something hauntingly im-
portant about the primitive’s sense of at least selective oneness with
nature. For, unless you take very seriously the sports world custom of
selecting a team mascot, modern man has lost not only this, but just about
any other, sense of belonging to nature. On occasion, to be sure, lava still
flows too far, mine walls still collapse on miners, dams still fail to hold
back impounded water, or the deteriorating carcass of some strange form
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of marine life is washed ashore to detract from one’s early-moming swim.
But, such distractions aside, modern man has been encouraged to believe
the lethal myth that he is as free of nature’s humbling constraints as is the
butterfly of its once imprisoning chrysalis. That this freedom, like that of
the butterfly, is attributed to our advanced technology only serves to
thicken the plot. For, it is not unheard of that even mighty flying
machines, like Icarus, fall out of the sky, or that whole cities, like Atlan-
tis, are suddenly reclaimed by the earth. Indeed, it is at least conceivable
that still mightier machines may be coming to supplant us, as Samuel
Butler before and many science fiction writers since have forebodingly
fantasized.® But in the meantime we **run’’ our machines, not altogether
unlike the nature-doomed innocents on the supposedly unsinkable
Titanic, or the sociopolitically preoccupied passengers on Katherine Anne
Porter’s Ship of Fools. Discounting such signs of vulnerability in machines
as well as in man, technocrats and technophiles see very positive images
of themselves in their machines; and so they feel free to discount as

_shortsighted the sort of fear for man’s good image that burdened William
Jennings Bryan in the so-cailed *‘monkey trial” of a teacher named
Scopes and, incidentally, of another named Darwin.®®* Momentary
glitches aside, so the tacit argument would claim, we makers and manip-
ulators of machines are eating the pudding that proves, so the burden of
proof must be on the nay-sayers and second-guessers. These latter
curiosities, it is expected, will eventually disappear once and for all, just
as surely as has the whooping crane and the Inca and all other weak-
lings weeded out in the unemotional struggle that ever sees the fittest
survive to glory in their ordeal-proven fitness.

Such, in brief, is the legacy of social Darwinism, which transformed
Darwin’s meticulous study of our animal origins and heritage into a bra-
zenly antibiological and at least tacitly antihuman ideology to legitimate
the industrial will to power.* By no means defunct, this ideologization
and ultimate mechanization of the evolutionary view of things is perhaps
most brazenly propounded by Richard R. Landers in his guided tour
through the ‘“dybosphere.”’® It is rather cleverly argued by Bruce Maz-
lish, who claims that neither Sigmund Freud nor Jerome Bruner went far
enough when they pointed out how human beings have learned to
acknowledge their oneness with nature, with animals, and with one
another, They must learn to acknowledge, as indeed they are doing, their
oneness with machines. For, as Mazlish has it, it is no longer possible
even to think of man apart from machines.?

One must admire the epistemological daring of such a claim, for it is
patently false at least on the level of overt awareness. But it illustrates
very well indeed the increasingly common device of interpreting all
man-machine relations as being prosthetic, by simply accentuating the
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beneficial aspects of the machinery in question.”” But, as at least one
science-fiction writer has suggested, even prosthetized man may use his
supplementary capabilities for other than universally edifying purposes.s
Which is to say, in effect, that however mechanized man may become, if a
mechanized man is to remain recognizably human, he shall have to make
an independent choice or two along the way.*® And however such choices
come to be made, and whatever problem they may concern, the underly-
ing issue will ever remain whether human beings wish to continue being
human. What this means in practice is known to anyone who has ever
seen a terminal patient refuse to be *‘helped” by exotic biomedical
technology .t Its broader ramifications may be suggested by way of some
concluding reflections on the ethical and legal import of certain seminal
ideas of two biologists, René Dubos and Garrett Hardin.

Dubos asserts in his So Human an Animal that *‘in practice people need
what they want’’ and that what they want depends less on biological than
on social requirements.5' The major thrust of his argument is to the effect
that if human beings are to survive they must rediscover the importance of
satisfying inherited biological needs even at the cost of transforming or, if
necessary, doing away with cultural demands that are antibiological. This
may be done, thinks Dubos, with the help of scientific information, pro-
vided that science can be directed to formulating and resolving basic
questions about who we are and where we are going. In this way, he
anticipates, we may move beyond biologically harmful technological
“cultures’™ to a universal ‘‘civilization” that will somehow perpetuate
primitive oneness with nature by means of scientifically legitimated in-
stitutions.

Implicit in this view is the assumption that human beings are capable of
creating—or, in Gabor’s expression, inventing—their own future, regard-
less of the cultural conditions and resulting cultural bias to which they are
inevitably subject in the present. In short, Dubos assumes with Gardner
Murphy that human beings are free—that, in addition to their biologically
inherited “*first nature’” and their socioculturally imposed ‘‘second na-
ture,”” they have also at their disposal a kind of “‘third nature™ of spon-
taneity, ingenuity and creativity.®* Unfortunately, there is much in history
that might better not have happened at all, however creative may have
been the historical agents that brought it about. Michaelangelo may in-
deed have enriched us with his ingenuity; but then there were Genghis
Khan, and Adolf Hitler, and possibly the man next door. Similarly, one
technological development might increase food production; but another
might take arable land out of cultivation indefinitely. The same invention
might help either to maintain or to destroy a culture. Thus does the mixed
impact of technology lead us to the suspicion that the freedom to choose is
more a burden than a blessing, especially when the kinds of choices that
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o:w.E:mH make almost certainly will have consequences beyond anyone’s
ability adequately to predict or control. But existential anguish alone is no
substitute for adequate safeguards. Nor, at the other extreme, is the ex-
culpatory determinism of one who claims impotence in the face of events
which he has not single-handedly set in motion.

ﬂ:o ﬁi:.omc_mm elaborated at Nuremberg with regard to medical ex-
perimentation on human beings are applicable always, not only to war
crimes as such but to any situation where human beings may be harmed
without their informed consent.®® Such, at least, is the standard which has
evolved in most courts of law as well as in agencies such as the NIH
uzrmor regulate funded medical experimentation requiring human sub-
jects.®™ This doctrine of informed consent is by no means a panacea for
every possible abuse of the laudable desire to advance human knowledge;
but at least it is available, and it does provide a court with an o::ﬁo;w
appropriate basis for awarding damages demonstrably undergone.
Analogously, causes of action lie for damages to an individual resulting
from faulty products, by virtue of such legal theories as that of implied
warranty. And, of course, our courts have been finding for plaintiffs in
numerous cases involving proven and causally determinable damage to
E..w environment.* It seems clear, however, that a procedure such as
_Emm._:o: for damage already done is a minimally effective instrument for
dealing with the kinds of problems that can conceivably arise from almost
any technology if it is not adequately monitored,

Thus the need not only for prior review and regulation but also for the
elaboration of policy on the basis of which such review and regulation
shall be carried out. Prior review and regulation can be handled in part by
means of such legal remedies as declaratory judgments, injunctions and
Bmc.m_sm:m orders. Policy considerations are better arrived at, at least in
principle, by way of a balanced mixture of legislative enactment and
appellate review. As regards evaluation of technology, this ongoing pro-
cess ought to have as its principal goal to enable society to assure itself
that any creative endeavor supported in its behalf is fully responsible.

That n.:.mmaig must be made responsible does not mean, in case this is
not obvious, that those who create (or invent) should have responsibility
mzzc.:aa to them arbitrarily by anyone in need of a scapegoat. Intended
here is what Garrett Hardin has appropriately called the cybernetic con-
cept of responsibility, which he associates with Charles Frankel's pro-
posal that *‘a decision is responsible when the man or group that makes it
vmm to answer for it to those who are directly or indirectly affected by
it.”’%8 On the basis of this definition of responsibility Hardin elaborates
what amounts to two axioms for a systems approach to the evaluation of
technology:
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|. that *'the morality of an act is a function of the state of the system at the time the

act is performed . . ."";
2. that *[w]henever the state of a system needs to be taken into account before an
act can be approved or disapproved, an administrative agency is needed.”?”

This line of reasoning, as Hardin himself notes, can readily end in a
cul-de-sac if the administrative agency in question cannot itself be held
responsible; and in the absence of adequate information about how, and
with regard to which, that agency makes decisions, quality control by way
of overseeing will be ineffective at best.% Many, if not most, regulatory
agencies of our federal (to say nothing of state) government such as the
FCC, the FTC, the AEC, and perhaps already even the EPA, are often
indistinguishable, in terms of personnel as well as results, from the vested
interests which they have been established to regulate.® But an agency
such as the FDA, for all of its inadequacies, does manage to give some
meaning to its charge to keep us from ingesting what is not both safe and
effective.™ Much more is required, however—not necessarily in the form
either of more laws or of more regulatory agencies, but in the form of
more citizen involvement in the process whereby existing agencies decide
what is in our best interest.

Citizen involvement in and of itself, of course, in the absence of en-
lightened appreciation of what is truly at stake in a given case, can do as
much harm through zeal as might an ineffectual regulatory agency through
neglect. Accordingly, it is absolutely essential to the humanization of
technology, as here understood, that appropriate governmental and citi-
zen interests be adequately complemented with duly issue-oriented pro-
fessional responsibility on the part of scientists and engineers. Such, it
would seem, is one of the principal conclusions arrived at by geneticists at
the recent Asilomar Conference, who in effect chose to take seriously a
cybernetic concept of responsibility on the level of peer evaluation,™

What remains to be seen is whether professional self-regulation of the
sort agreed to at Asilomar will encourage others in analogous situations
also to take responsibility even for unintended consequences that enter
only peripherally into their planning for circumscribed goals.” For, one of
the most prevalent conseguences of modern industry-subservient
technology is frustration of those most human of ali human values, per-
sonal and professional responsibility. If these are ever effectively de-
stroyed, then technology will indeed have become an end in itself and
Cyborg will be its name. But if we do in fact learn how to require of
ourselves and of others rational yet adequate responsibility for the
foreseeable consequences of our actions, it may yet be possible to take
Marshall McLuhan’s dictum that our environment is a ‘‘programmed hap-
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pening’’ not as a warning but prosthetically.” To settle for any less will be
in effect to say to posterity that in our time the humanization of technol-
ogy was mainly a manipulated slogan, not an ethical imperative.
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