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PART TWO

USE OF THE COMPUTER IN■POLICY-MAKING AND MANAGEMENT PROCESSES-^

A. Introduction

1. This part of the report is concerned with the impact on human rights of the 
use of the computer in policy-making and management processes (losely referred to 
as "decision making"). This application of the computer is still largely in its 
infancy, compared to its potential, and the various ways in which it may affect 
h m a n  rights, he it positively or negatively, may therefore not yet he fully 
apparent. Even at the present stage, however, some basic issues stand out and it 
may he useful to keep them in mind in watching a rapidly evolving area of computer 
application.

2. There is little need to dwell in this paper on the enormous impact that the 
computer has had on working methods in all the areas of activity into which it has 
heen introduced, governmental and non-govemmental, be it industrial production, 
commercial transactions, transportation, administration, planning or scientific 
research. Even non-experts are becoming aware of, if not familiar with, such 
concepts as systems analysis, systems design, and planning/programming/hudgeting 
and equivalent techniques and of the massive accumulation of information on a vast 
array of subjects in computerized data hanks.

3. The literature on electronic data processing is unanimous in stressing that 
computerization involves not only the introduction of mechanized operations but, 
first of all, the application of a specific, analytical, "goal-oriented" kind of 
thinking. 3 - V  This does not mean, of course, that non-computerized analysis may

1/ Little information on this subject was contained in the replies received 
from Governments, specialized agencies and non-governmental organizations referred 
to in paragraphs 13 to 20 of document E/CN.k/llk2. This part of the report is 
therefore hased to a large extent on published literature available to the 
Secretary-General.

£/ Studies are being made which aim at isolating the physiological and 
psychological elements in decision making by human beings. One purpose of these
studies is to aid in understanding the interaction between humans and computers
in the decision-making process (see, e.g.. United States, National Aeronautics 
and Space Administration, Scientific and TechnicaúL Information Division, Applications 
of Research on Himan Decisionmaking, NASA SP-209 (Washington, D.C., 1970). Another 
purpose is to facilitate the simulation and ultimate duplication of physiological or 
psychological elements through the use of the computer. These types of experiments
are, however, outside the scope of the present paper.

3-k/ Cf., e.g., D. N. Michael, Cybernation; The Silent Conquest (Santa 
Barbara, Cal., Center for the Study of Democratic Institutions, 11th printing,
1970), p. 5.
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not also he "goal-oriented". It does mean that an operation cannot he properly 
analysed and organized for computerization unless this is done with a specific 
goal or goals in mind; it also means, conversely, that once an operation has heen 
computerized, it has heen analysed in accordance with a specific set of premises 
and pre-selected criteria and that all additional data must he analysed according 
to. the same premises and criteria unless a change is made in the entire operation.

4. It should he kept in mind that in any given area of activity or interest 
the introduction of electronic data processing, to be effective, must be preceded 
by a wide-ranging analysis of all aspects having a bearing on that area - an 
analysis that clarifies the goals, breaks down the total situation into its 
component factors and brings out the chain of relationships among those factors. 
This, broadly speaking, is the process referred to as "systems analysis", which 
is distinct from, and precedes, computerization. The results of this analysis, 
among other things, form the basis of the classifications ultimately used in 
processing the data by computer. 5/

5. Factors that cannot be quantified are not left out of a competent systems 
analysis. To be usable for processing by computer, however, a factor must be 
susceptible to expression in quantitative terms; factors that defy quantification 
altogether cannot be taken into account in a computerized project.

6. The basic steps involved in electronic data processing, which are applicable 
to the computerization of personal data as well as any other kind of data, have 
heen mentioned in part one (E/CN.4/1142). In this connexion, it should he pointed 
out that the selective retrieval of computerized data in accordance with set 
criteria of varying degrees of sophistication and complexity may itself serve as
a valuable aid to "decision making". Certain such operations involving 
calculation and retrieval produce, moreover, what some tend to regard as automatic 
"decisions". An example that has heen given is the establishment hy computer of 
eligibility for promotion of personnel, where such eligibility is based only on 
seniority plus perhaps some other fully quantifiable factors. 7] Many more 
computer decisions of this kind are made in areas that concern human rights only 
indirectly, if at all, involving, for example, the use of computerized registers 
of cars or buildings; data on land use, on roads or on foreign trade; agricultural, 
commercial or military inventories ; comprehensive local or national statistics ; 
or accounting procedures.

¿/ See, e.g.. What the Manager Should Know About the Computer, The Dun and 
Bradstreet Business Series, Wo. T (Wew York, Dun and Bradstreet, Inc., Education 
Division, 1970), pp. 165-I68.

6/ See, e.g., A. Westin, ed., Information Technology in a Democracy 
(Cambridge, Mass., Harvard Univ. Press, 1971), p. 8З (hereafter cited as:
Westin, Information Technology).

7j Cf. Guy Braibant, "La protection des droits individuels au regard du 
développement de l'informatique". Revue internationale de droit comparée, vol. 23, 
Wo. 4, pp, 81З-814, forwarded by the Government of France on 5 February 1973 
(hereafter referred to as Braibant, "La protection").
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7. There are, however, other and more complex situations in which the computer 
can he used to assist in "decision making". The large amounts of information 
which a computer can speedily supply are, of course, themselves aids to decision 
making. Moreover, many of the considerations referred to later in this part of 
the report apply also to systems design and to such procedures as planning/ 
programming/budgeting, which are intended as aids in the decision-making process, 
A qualitative change occurs, however, in that process where the computer is used 
not simply to present information but, for example, to forecast or to calculate a 
range of probabilities concerning consequences of various actions. While the 
ultimate decision on which, if any, of these configurations to accept remains 
with the individual, he is in fact presented with a narrow choice of favoured 
alternatives and conceivably (although in practice rarely) with only one. The 
principal techniques currently,used for such purposes may, for convenience's sake, 
he referred to as "model building" and "direct monitorin'g".

8. In view of the uses to which these techniques may he put, they are in many 
quarters considered capable of profoundly affecting the rights of the individual 
for better or for worse. It is the purpose of this part of the report to survey 
briefly the principal areas in which they are being applied and the benefits 
derived from their use; the areas of application concerning which apprehensions 
have been voiced as to their impact on human rights and the reasons therefor; 
and tke directions in which safeguards for the rights of the individual might be 
sought.

B. Principal areas of application and benefits derived from 
the techniques in question

1. Model building

9. Utilizing an adequate accumulation of processed data, it is possible in many 
cases to construct on the Computer a model of a given situation, which can then he 
subjected to various exercises to assist the policy-making and management 
processes. ^/ Models may be constructed on analog computers as well as on 
digital computers, though the techniques used differ accordingly.

10. Models have long been used in the physical and biological sciences and for 
some time now have also been constructed in respect of matters that come within 
the realm of the social sciences. Models, which existed long before computers, 
may be iconic, i.e., physical representations of the objects or situations to be 
tested, or symbolic, i.e. , abstractions. The latter may consist of numerals, 
symbols or mathematical notations. One example of a symbolic model would be an 
economic demand curve reflecting the behaviour of consumers at different price 
levels in respect of a given product. The computer models in question here 
usually consist, however, of mathematical equations or nximerical representations

^/ Cf., e.g., R. L. Rajeckas, Intêgrirovannaia sistema planitovaniia 
narodnogo khoziaistva soiuznoi respubliki (integrated Planning System for the 
National Economy of a Union Republic) (Vilnius, "Mintis", 1972), pp. 1б-б2.
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in the case of digital computers (which carry out their operations, basically, 
by counting) and of symbolic representations of mmbers or physical phenomena 
in the case of analog computers (which measure rather than count). 9/

11. This is not the place to go into the manner in which the models themselves 
are constructed. Attention may, however, be drawn to the fact that professional 
literatiire stresses the importance of testing a model before making use of it, in 
order to verify its validity and make any modifications that may be required.
There are difficulties in testing a model, depending on the type of situation it 
is intended to represent, and particular difficulties in verifying models intended 
to represent situations with many independent variables, e.g., a business or an 
economic system. 10/ Nevertheless, work based on computer models has proved to
be of great use in making decisions in many different fields.

12. The principal techniques utilizing models to assist in decision making are 
projection and simulation. Both types of operations coiold, theoretically speaking, 
be carried out by human beings without the aid of a computer. The computer's 
accuracy of calculation and its fantastic speed (operations are measured in 
millionths of a second (microseconds) in the case of the so-called second- 
generation computers and in billionths of a second (nanoseconds) in third- 
generation computers) 11/ make it possible, however, to obtain within hours 
projections or simulations which, if done by human beings, even with the 
assistance of machine calculators, might take weeks, months or years to do and 
would thus be either totally impractical or available too late to be of use for 
the purpose for which they were desired. 12/ Both tjrpes of operation are based
on data previously stored in the computer by electronic data processing operations, 
that is to say, requiring manual preparation, more particularly the coding of the 
data by pre-selected cri^ria.

9/ See, e.g., F. W. Horton, Jr., Reference Guide to Advanced Management 
Methods (New York, American Management Association, Inc., 1972), pp. l82-l85 
(hereafter referred to as Horton, Reference Guide); and W. R. Corliss, Computers, 
(U.S. Atomic Energy Commission, Division of Technical Information, 19б7 (Rev.)), 
pp. 42-46.

10/ See, e.g., Thomas H. Naylor et al., Computer Simulation Techniques 
(New York, London, Sydney, John Wiley and Sons, 1966), pp. 310-319; and 
John Smith, Computer Simulation Models (New York, Hafner, I968), pp. 97-104.

1 1/ A. N. Feldzamen, The Intelligent Man's Easy Guide to Computers (New 
York, McKay, 1971К  PP* 7-8 (hereafter cited as : Feldzamen, Easy Guide).

12/ See, e.g.. Smith, op. cit. , pp. 5-6.
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E/CN.k/llk2/Add.l
English
Page 7

(a) Projections

13. Projections are undertaken to determine current or future conditions in a 
given field on the basis of data from past conditions. Previous patterns of data, 
most often of a statistical nature, can provide reasonable estimates of present or 
future situations.

ik. Linear extrapolation is the simplest form of projection. This method is used 
where the previous data indicate the amount of change taking place between data 
points to he constant. (Data points are the points between intervals at which 
data are being measured or computed.) Plotting the known data thus produces a 
straight line. Extending the line beyond the data indicates points of projection.

1 5 . Although common, linear extrapolation is only one of many forms of projection. 
Exponential extrapolation is often used when, rather than the change between 
progressive points of data being constant, there is a constant multiplier effect
so that, for example, a second data point has 10 times the value of the first, a 
third point 10 times the value of the second, and so on. This type of projection 
is also known as a logarithmic projection, since the basis of logarithms are 
exponents. Plotting this form of projection on logarithm paper woiiLd form a 
straight line.

1 6. Statistical and distribution techniques are the bases of appropriate 
extrapolation. Usually, the more abundant the previous data, the more accurate 
the projection that may he prepared. Abundance of data in^lies not only a large 
number of data points, however, hut data points which are not clustered in a 
particular area of the distribution. If the data are spread out, e.g., covering 
a long period or a long distance, the choice of technique to apply for the 
projection is made easier because statistical tests can he applied more readily.
The method used in preparing the projections often influences the results 
obtained.

1 7 . Computer projections are used in a multitude of ways: among others, for
estimating the demographic composition of the population or data on national income 
or the national economy as a whole, as well as for projecting requirements which, 
in their turn, depend on such estimates, e.g., current or future needs for 
classrooms and teachers or housing or transportation, or prospective requirements 
for, or production of, various foods or particular industrial products, or 
prospective demand for persons trained in different skills and professions. 13/ 
Projections are also utilized in connexion with simulation models.

1 8. Examples of uses of projections may be found in, inter alia, various 
publications issued hy the United Nations or its specialized agencies, such as 
Studies in Long-Term Economic Projections for the World Есопощу (United Nations 
publication. Sales No. 6k.II.C.2)- General Principles for National Programmes of 
Population Projections as Aids to Development Planning (United Nations publication.

1 3/ E.g., Rajeckas, op. cit., pp. 107-lk3.

/.
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Sales No. 6 5.XIII.2); World Population Prospects as Assessed in I968 (United 
Nations publication. Sales No, 72.XIII.4); United Nations Economic Commission for 
Asia and the Far East (ECAFE), Feasible Growth and Trade Gap Projections in the 
ECAFE Region, Development Programming Techniques, No. 7 (United Nations publication. 
Sales No. 69.II.F,8), 254 pp.; United Nations Economic Commission for Егдгоре (ECE), 
Housing Requirements and Demand: Current Methods of Assessment and Problems of
Estimation (United Nations publication. Sales No. 73.II.E.3); Harold Goldstein, 
"Methods of long-term projection of requirements for and supply of qualified 
manpower", UNESCO, Statistical Reports and Studies (Paris, UNESCO, I967); Food and 
Agric-ulture Organization of the United Nations (FAO), Agricxiltural Commodity 
Projections, 1970-1980 (Rome, FAO, 1971), 2 vols.

(b) Simulations

1 9. Simulations are used to determine the most likely effects of several 
alternative actions under varying conditions and thus that combination of variables 
which will produce the most efficient solution of the particular problem 
formulated.

20. In the case of digital computers, simulations consist basically of a series 
of mathematical equations or numerical representations, which can be varied to 
indicate (predict) the results of a particular series of assumptions. Л/ Tn the 
case of analog computers, the variables are represented by physical or electrical 
quantities (e.g., rotations or voltages). 15/ For the purposes under discussion 
here, digital computers are most frequently used.

21. Simulations are usually designed where the alternatives are too complex and 
too costly to change once the final system has been installed. The model is 
generally a simplified version of the real-life system being simulated but complex 
enough to contain all the variables considered as being important. It is usually 
designed to cover a certain period of simulated time. During this time-frame,
a series of pre-planned "events" is introduced into the simulation. Each event 
affects the simulated system in a manner selected by the modeller by changing the 
status of critical factors within the simulation.

22. Where a computer is used to operate a simulation, its purpose is to keep track 
of simulated time, maintain a list of all future events to be executed, carry out 
the necessary mathematical operations (measxiring operations, in the case of the 
analog computer) in chronological order, change the status of the simulated system 
appropriately as each event is processed, and report on conditions of the system
at different times during the simulation.

l4/ Cf., e.g., S. Rothman and Ch. Mosman, Computers and Society: The
Technology and Its Social Implications (Chicago, Toronto, Sydney, Science 
Research Associates, Inc., 1972), pp. 121-122.
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23. Simulations may he hased on projected or actual data. To get a realistic 
selection of alternatives, use is m_ade of "random" numbers, representing 
possibilities. These possihiliuies are generally hased on a statistical 
distribution curve and represent different types of events occurring at 
frequencies that adhere to that curve.

2k. As explained in one of the hooks on computer simulation models:

"Many systems of interest in real life cannot he described in 
completely deterministic terms: their future course of development is
influenced hy factors whose effect cannot he foreseen exactly. In many 
of these situations we can, however, describe the relationship between 
cause and effect in terms of probabilities. For each cause we can 
define a range of possible effects or outcomes and associate with each a 
certain level of probability. We can then simulate the effect caused hy 
the action of a factor hy sampling at random from the known probability 
distribution of its outcomes. When repeated many times in the course of 
a simulation run, this procedure correctly reproduces the average effect 
of the factor in the conditions assi+med. From a purely statistical point 
of view the simulation calculation can then he regarded as a complex 
sampling exercise, the object of which is to combine certain given 
probability distributions, but where, because of the complex interactions 
between the model variables, it is necessary to play out the events of 
the system in realistic time-sequence in order to obtain the correct 
combinatorial probabilities.

"This, however, is a somewhat limited view of the purpose of a 
simulation calculation. On a broader view, simulation is seen as a 
tool for studying the dynamic properties of systems to gain some insight 
into how they work." l6/

25. Not all simulations are successful. Because validation of the model always 
poses a problem, care must he taken to assure that all statistical distributions 
generated for the model are appropriate for the particular simulation. The 
modeller must also he certain that all the variables he has chosen for the model 
are significant, and that the input data which the model uses are correct. 
Otherwise, the simulation might provide erroneous information, and a decision hased 
on such a simulation might indeed he disastrous. Alternatively, valid simulations 
can produce a plethora of significant information on which to hase effective 
decisions.

26. Simulations are utilized in decision making in a wide variety of fields 
spanning pure research, applied research, planning and administration, for both 
civilian and military purposes. The techniques are being used hy governmental 
authorities at various levels of administration as well as hy non-governmental 
organisms and private individuals.
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27- Like projections, simulations are widely utilized in areas that involve human 
rights only indirectly, such as weather forecasting, engineering problems and the 
rationalization of various phases of factory production or of the transportation 
of goods and persons. To cite a few examples, computer simulations are used in 
designing car shock absorbers by simulating response to typical road conditions ; 
or in establishing the most advantageous scheduling of effort and resources as 
between different phases of production in a particular enterprise; or to determine 
the conditions producing the smoothest traffic flow in a particular area; or to 
plan transportation systems for a large territorial unit or the operations of a 
port; or to explore alternative courses of action in an individual business, such 
as pricing decisions. Simiilation models of industry and residential movement are 
used to help in estimating power requirements. 17/

28. To the extent that such computer-based decisions make possible, for instance, 
improved or cheaper housing, a reduction in the price of a needed or useful 
product, a more equitable distribution of food supplies throughout a region or 
easier access to jobs, they can be said to facilitate implementation of the right 
to a standard of living adequate for health and well-being including, e.g., food, 
clothing and housing (article 25, paragraph (l), of the Universal Declaration
of Human Rights).

29. Computer simulations are, however, increasingly used to assist in decision 
making in areas that involve human rights in a different manner. These include, 
for example, economics, where simialations are used to try out the effect of 
different policies on entire industries or on the national econony as a whole; 
various aspects of urban planning and management (based on systems analysis) 
that have social or economic implications, such as the location of fire stations, 
schools or hospitals, and certain aspects of law enforcement affected hy analyses 
of criminal patterns in a given area or locality. 18/

17/ See, e.g.. United Nations, The Application of Computer Technology to 
Development (United Nations publication. Sales No. 71.II.A.l), pp. 86-87 (hereafter 
cited as United Nations, Application); Smith, op. cit., pp. 5, 87-96; "System 
Development Corporation", in Westin, Information Technology, pp. 121-123;
R. H. Brady, "Computers in top-level decision making". Harvard Business Review 
(Boston, Mass.), vol. 45, No. 4 (July-August 19б7), p. 75; Rothman and Mosman., 
op. cit., p . 190.

18/ See, e.g., Naylor et al, op. cit. , pp. 186-233; Smith, op. cit., 
pp. 30-32; M. E. Weiner, "Trends and directions for urban information systems", 
in Westin, Information Technology, pp. 346-351; H. R. Blanchard, "Some social 
and individual implications of augmented man", in R. L. Chartrand, ed.,
Computers in the Service of Society (New York, Toronto, Pergamon Press, 1972), 
p. 78; United Nations, Application, p. 87; F. B. Morse, "Private responsibility 
for public management". Harvard Business Review, vol. 45, No. 2 (March-April 1967)j 
p. 10; Vaclav Havlin, "The use of computers in economic planning", in United 
Nations Interregional Seminar on Electronic Data Processing in Government 
(Bratislava, Czechoslovakia, 22-30 November 1971), vol. II, Papers submitted by 
Participants (United Nations publication. Sales No. 72.II.H.4), pp. 186-194; 
Rajeckas, op. cit. , pp. l44-l62.
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30. Research projects are reported to be imder way concerning the use of 
macro-economic models intended as tools for the policy maker. The models are 
to enable the user to simulate and forecast the effects of political decisions; 
measure the financial and social cost of reaching a given target; determine what 
instruments should be used to achieve a given result; measure the sensitivity of 
the economic system to changes in its constraints ; and choose among alternative 
ways of reaching the same target. 19/

31. Computer simulations are also used in psychological research, for the purpose, 
among others, of developing a computer programme which causes the computer to 
perform an information-processing task the same way people do. The improved 
understanding of the human learning process gained thereby, it is thought, may
be applied to obtain greater efficiency in the educational system. 20/

32. Social scientists have also simulated such processes as "the electorate and 
how it makes up its mind" and campaign strategies for a presidential election. 21/

2. Direct monitoring by on-line ccmputing

33. The kinds of decision discussed in section 1 above are based on projections 
or simulations of real life situations obtained by manipxilating a computer model 
of such a situation. By contrast, in direct monitoring, data relating to real 
life situations are fed into the computer for evaluation directly as the events 
occur and without this new information having to be manually transcribed onto 
coded cards for computer use. The computer measures the new data against other 
information previously stored.

34. The live data input need not take place at the location where the compüter 
is situated but may be relayed by telemetry. The data source may, in fact, be 
thousands or even millions of miles removed from the computer.

35. Not all "on-line, real-time" computer use involves immediate decision 
making; much of it is aimed at supplying up-to-date, current information (such 
as current information on funds conmitted by a city government for various 
expenditures or systems intended to enable police headquarters to know where 
each patrol car is at a given time). The dividing line between such systems 
and systems clearly used for immediate decision making may, however, be blurred 
in some instances.

19/ P. Corsi and A. Stajano, "An interactive programming system to solve 
econometric non-linear models". Intergovernmental Bureau for Informatics, IBI-ICC, 
Papers of the First World Conference on Infonnatics in Government, held 
16-20 October 1972 in Florence, Italy (hereafter cited as IBI-ICC Papers), 
part 1, p. 219.

20/ P. Armer, "Computer applications in industry and services", in I. Taviss, 
The Computer Impact (Englewood Cliffs, N.J., Prentice-Hall, 1970), pp. 57-58.

21/ I. de Sola Pool, S. McIntosh and D. Griffel, "Information systems and 
social knowledge", in Westin, Information Technology, p. 245; I. de Sola Pool,
"The social sciences", in Travis, op. cit., p. 248.
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36. Direct monitoring is used in decision making in various fields, including 
the monitoring of items on the production line for quality control, 22/ medical 
diagnosis and the somewhat related use of modern medical "intensive care" units ; 
certain kinds of police monitoring; 23/ and such applications as computerized 
reservations for aeroplanes.

37- As regards their impact on human rights, the medical applications of direct 
monitoring techniques may he considered as potentially among the most 
significant. 2k/ This field received much of its impetus from space medicine.
The techniques developed in that connexion have been adapted to ordinary medical 
needs and research is continuing to elaborate such uses.

38. Computer-based screening systems have heen developed, capable of detecting 
the danger signals of a number of chronic diseases and reporting the presence 
of others. "Data generated hy a medical history questionnaire and a series of 
laboratory procedures including hlood tests, urinalysis, electrocardiogram and 
chest X-rays are compared hy the computer with normal ranges and indications of 
the possible presence of disease are reported"; 25/ such computer-assisted health 
check-ups are stated to he considerably less expensive than ordinary hospital 
procedures and can he done in mobile units hy morses or para-medical workers. 
Computer-assisted diagnosis (as distinct from check-ups) has heen introduced at a 
number of medical centres. 26/

39. Electrocardiograms can he fed into computers for analysis hy telephone 27/ 
and even hy communications satellite. 28/

22/ See, e.g., T. H. Crowley, "Methods and use", in Taviss, op. cit. , p. 27.
23/ "TRW Systems", in Westin, Information Technology, p. 130.
2k/ In accordance with General Assembly resolution 2k50 (XXIII), paragraph 

1 (b), the study of human rights and scientific and technological developments is 
to include a report on the "Protection of the human personality and its physical 
and intellectual integrity, in the light of advances in biology, medicine and 
hiochemistiy", which has heen scheduled for preparation subsequently to the 
present report. The references to medical matters in the present chapter are 
dealt with exclusively in the context of the use of the computer in decision
making processes.

25/ A. Kaltman, "Computer operations in American State Government",
IBI-ICC Papers, part 2, p. klk.

26/ Cf. Privacy and Computers, Report of a Task Force established jointly hy 
the Department of Communications and the Department of Justice of Canada (1972), 
p. 7k (hereafter referred to as Privacy and Computers).

27/ R. A. Schaffer, "Computers play an increasing role in diagnosing and 
recommending treatment of medical problems. The Wall Street Journal, 9 July 1973.

28/ R. N. Freed, "Legal aspects of computer use in medicine", in R. N. Freed, 
Materials and Cases on Computers and Law (available through Boston University 
Bookstore, Boston, Mass.; 2nd ed., revised October I969), p. 67k.
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40. Computers are reported to be used in social rehabilitation work, for analysing 
emotional as well as physical capacities; and the computer has reportedly been used 
as a tool for the diagnosis of mental illness. 29/

41. In modern "intensive care" units, computers are used to monitor such critical 
functions of gravely ill patients as blood pressure, heart function and 
temperature, to provide immediate warning of abnormal developments.

42. Current literature tends to stress that, although new developments continue 
in this area, at least for the present the trend is towards computer-assisted 
interpretation rather than computer interpretation; that is to say, the computer 
is not intended to take the place of the judgement of the physician but to help 
him in arriving at a diagnosis. 30/

3. Other modes of operation relevant to decision making

43. Work is also being done on computers that can programme themselves and are 
able to "learn by experience" (heuristic problem solving). This application is 
still largely in the experimental stage. 31/ While it may be too early for a 
full appraisal of benefits and problems arising in this context, the problems 
of the uses to which this "artificial intelligence" may be put and of the 
personal responsibility of the person "training" the computer are similar to those 
discussed in paragraphs 57-63 below.

C. Problems concerning human rights arising in connexion with 
these techniques

44. Despite the widespread acceptance of the practical advantages of using 
computers in policy-making and management processes certain fears and misgivings 
continue to be expressed as to the possible impact of these techniques on hiiman 
rights. Although the promotion and protection of human rights is dependent, in 
the- last analysis, on the commitment to that cause by Governments and individuals 
alike and computers are only tools for doing what, without them, might be attempted 
anyway, there exists a certain uneasiness that the very speed and efficiency of the 
computer might vastly magnify the effects of incidental infringements of human 
rights and even facilitate their deliberate violation, if this were to be

29/ A. Kaltman, loc. cit.
30/ L. E. Rozovsky, "Legal aspects of computerization in the health care 

system", paper presented at the Third World Congress on Medical Law (Ghent, 
Belgium, 19-23 August 1973); P. Armer, "Computer applications in industry and
services", in Taviss, op. cit., p. 54.

31/ H. A. Simon, "Management and decision-making", in Taviss, op. cit. ,
pp. 60-6l; Horton, Reference Guide, p. 6 7.
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attempted, and that the complicated nature of the techniques employed in 
computer-based decision making may bar any timely understanding by the public 
of the implications of such decisions.

4 5. The expression of these fears and misgivings may seem as yet inchoate if
compared to the quite specific technical and legal criteria that have by now been 
developed for judging, for example, the impact on hximan rights of computerized 
personal data systems. Nevertheless, a beginning has been made in isolating the 
basic areas of concern and the directions in which safeguards and remedies might 
be sought in a field of continuing rapid technological change and scientific 
advance.

46. Concern has been expressed that, inter alia, the utilization of computers
in policy-making and managerial processes, in or out of government, may in effect 
exert an influence on the kinds of solution found, not only in respect of purely 
technological or commercial problems but in respect of problems involving human 
rights as proclaimed in the Universal Declaration of Human Rights; that there 
may be an abdication of moral and legal responsibility in the face of computer- 
based decisions ; and that computer-based decision making may be manipulated 
deliberately for purposes that violate fundamental human rights or for outright 
anti-social purposes. Serious concern has been expressed, moreover, that
utilization of the new techniques in government administration may lead to a loss
of control by the people over public affairs, more specifically to a loss of 
power by the legislative organs to the executive or administrative authorities 
and, generally speaking, to a concentration of power in the hands of a 
"technocracy". The first three of these points may affect almost any of the 
ri^ts proclaimed in the Universal Declaration; the last relates more 
partic+olarly to the rights proclaimed in article 21 of that instrximent.

4 7. Before considering the question of the effects which techniques may have on 
solutions, it may be useful to recall a preliminary question that keeps recurring 
in the literature on this subject, namely, whether the construction and 
manipulation of abstract models, which have proved invaluable in solving problems 
and reaching decisions in the physical and biological sciences, can produce valid 
answers as concerns problems and decisions that pertain, broadly speaking, to the 
realm of the social sciences. (This consideration is additional to the issue
of quantification in electronic data processing, which was touched upon in 
paragraph 5 above, and of the quality of the data and suitability of the coding 
criteria utilized in the basic processing operations that produced the accumulated 
data upon which the modeller relies for factual information.)

48. The answers given to this question vary to some extent. It is generally 
admitted that both the science of model building and computer technology are 
continuing to develop and that what may not be practicable or successful today 
may possibly become so tomorrow. Opinions are divided as to whether the

32/ Cf. Horton, Reference Guide, p. l83. See also paragraph 11 above.
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countless independent variables involved in a broadly-phrased question concerning 
economic or social matters could ever he accommodated in a valid model and 
whether, moreover, computers could he devised to handle them.

k9. As has heen pointed out in a handbook on computers:

"... as the world increases in complexity and interconnexion, the number 
of variables grows faster, too fast... to he manageable, even hy the most 
elaborate computerization... These limitations on the potentiality of 
rational prediction ~ too many variables, the difficulty of handling small 
causes that may not he insignificant - indicate that a world in which 
computers have taken the place of crystal halls or tea leaves may not he 
much better off when it comes to prophecy, as indeed the record shows." 33/

50. Another author points out :

"Like any other model, the computer model will not predict correct 
results unless it corresponds to the actual operation in all important 
respects... Unless realism is built into the details of the program 
and unless the whole simulation is checked for normal behaviour, the 
computer model is only a complicated and impressive way of making an 
unverified guess." 3k/

51. Nevertheless, many authors feel that these techniques have a considerable 
potential:

"This is not to say that all computer simulation models are capable 
of yielding accurate forecasts about the future. In fact, at the present 
time the number of computer simulation studies that can claim even a 
modicum of success in predicting the behaviour of some economic system are 
meager indeed. However, we do not feel that the limited success achieved 
thus far hy computer simulation models in terms of forecasting ability 
reflects some fundamental underlying deficiency in the technique itself. 
Rather, we strongly suspect the principal difficulty stems from the 
limited experience that has heen accumulated hy researchers using this 
technique. There is also the further limitation imposed hy the speed 
and memory capacity of existing computer hardware. However, we remain 
optimistic on both of these points, conjecturing that these are short-run 
problems that man is capable of dealing with in due time." 35/

33/ Feldzamen, Easy Guide, pp. 250-251.
3k/ Philip Morse, "Putting operations research to work", in Westin, 

Information Technology, p. 89; see also A. G. Oettinger, "Compunications in the 
national decision-making process", in M. Greenherger, ed., Computers, 
Communications and the National Interest (Baltimore, Md., and London, The John 
Hopkins Press, 1971)э p. 78.

35/ Naylor et al., op. cit., p. 3l8,
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52. Assuming here that the techniques under discussion are being applied to 
problems for which they are at present suited, there remains, as indicated in 
paragraph 46 above, the question of the effect the computer techniques themselves 
may have on analysis and thus on the kind of decision reached. As eзфlained by 
one author in a different context, if, for example, the building trades were to be 
automated, it would not mean inventing machines to do the various tasks now done 
by men; rather, hiiildings would he redesigned so that they could be built by 
machines. З6/ The problem has been sixmmarized in the following example:

"In general, the influence of computers will continue to be enhanced if 
those who use them attend chiefly to those components of reality which 
can be put into a computer and processed by it, and the important values 
will become those which are compatible with this approach to analysing 
and manipulating the world. For example, the influence of computers has 
already been sufficiently strong to seduce military planners and civil 
defense planners away from those aspects of their problems which are not 
now subject to data processing. Most of the planning for survival following 
nuclear attack has to do with those parts of the situation which can be 
studied by computers. Crucial aspects of psychological and social 
reorganization have been pushed into the background simply because they 
cannot be handled statistically with convenience or with the demonstrated 
'expertness’ of the specialist in computers." 37/

53. One author, discussing the possibility of decisions based on computerized 
"urban information systems", points out that given the complex problems facing 
urban governments, policy-makers are tempted to grasp at "measurable" dimensions 
as representing an underlying reality, whereas that reality has both measurable 
and immeasurable components. З8/

54. Another author, in discussing the advantages of applying computer analysis 
to urban problems, states :

"One qualification needs to be made about systems management, to 
insure that its potential is not overestimated. A systems analysis of 
a city and its problems will be more precise in regard to technical 
factors than social factors. As yet, there is no high-confidence 
technique for measuring the most deeply felt needs of human beings nor 
the manner in which masses of people will react in dynamic urban

36/ Michael, Cybernation, p. 5. Of* also Feldzamen, Easy Guide, p. 248; 
Feldzamen, dismissing the spectre that computers will somehow come to "control" 
people, considers that the danger is rather that man will willingly alter 
himself and his social institutions to serve the machine.

37/ Michael, Cybernation, p. 37*
38/ K. L. Kraemer, "A model for urban information systems", in Westin, 

Information Technology, p. 334.
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situations. Much progress is being made in sociometrics, however, and a 
great deal of useful and reliable data on human factors can he made
available for inclusion in city systems plans." 39/

The same comment applies to computer simxilations of such problems.

55. The point has further been made that not only may the computer techniques in 
question have an influence on the kinds of solution reached, but the availability 
of these techniques can at times influence the values and goals towards which 
planners, administrators and research workers direct their efforts. 4o/ One 
author warns specifically that "misapplication" of computer technology, for instance 
in the area of socio-economic problems, may further aggravate situations they 
presinne to cure, "particularly if the ability of the computer to act with maximum 
efficiency in carrying out an immediate task is regarded as more important than ... 
our fundamental values". 4a/ While conflicts between what was considered efficient 
in terms of immediate results and what was considered desirable in terms of 
accepted standards of hxunan rights certainly existed long before the invention of 
the computer, the computer's tremendous prestige and supposed objectivity, some 
fear, may weaken the arguments of those who in case of such a conflict would assign 
primacy to the protection of human rights.

56. There is also the related issue of the possible influence exerted, in the
matter of methods and goals, hy the educational background of the persons who are 
equipped to construct computer models, carry out projections and simxilations and 
interpret the results. Attention has been drawn to the fact that administrators 
and social scientists - other than some economists - frequently do not have the 
training to design their own computer programmes or construct their own models; 
and that the persons who do have such training are mostly scientists and engineers, 
whose way of thinking, when applied, for example, in business or government, might 
lead to changes in prevailing attitudes and possibly to changes in values. As 
expressed by one author:

"For reasons of personality as well as professional perspective, many 
operations researchers and systems analysts have great difficulty in coping 
with the more ambiguous and less 'logical' aspects of society. Their 
temperaments, training, and sympathies may not incline them to indxilge 
the slow, ponderous, illogical, and emotional tendencies of democratic 
processes. Or they may ignore the extra-logical nature of man." 42/

39/ B. A. Schriever, "Management, technology and urban problems", in 
R. L. Chartrand, ed., Computers in the Service of Society (New York, Toronto,
Oxford, Pergamon Press /197^/), p. 55»

40/ E.g., Michael, Cybernation, p. 37.
41/ C. E. Gallagher, "Computing power in real time", in Westin, Information

Technology, p. 2 1 6, quoting Robert Theobald.
42/ Michael, Cybernation, p. З6.
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The author adds that there is no necessary correlation between the desire to apply 
scientific logic to problems and the desire "to apply democratic principles to 
daily, or even to professional scientific, life". кЗ/

57. Concerning the issue of moral responsibility, literature on computer-based 
decisions frequently emphasizes that the final decision as to which, if any, 
computer option to accept lies with the person in charge of the project in 
question:

"As a Governor, 1 do not expect magic cures from the systems approach.
Nor do 1 anticipate abdicating my responsibility for public policy to a 
hank of computers. Our pilot studies have been very clear on this point.
The models - the computer simiilators - can give us factual comparisons of 
the results we can expect from various approaches to problems. But, to 
re-emphasize a fundamental, they cannot make decisions. What the systems 
engineers can do is to construct a set of facts without bias or prejudgment 
of the results." kk/

58. Nevertheless, the question of a possible abdication of moral responsibility 
in the face of computer-based decisions has heen raised repeatedly. One reason 
given is that many such decisions are in fact made jointly hy interaction of man 
and computer, thus reducing the sense of individual responsibility for a given 
decision. k5/ It has also heen pointed out that abdication of moral responsibility 
may result, precisely, from the computer's demonstrated ability to assemble and 
collate large quantities of information relevant to a given subject, and that this 
knowledge may "debilitate the willingness of decision makers to return to the 
original information source to seek out more or better data". Although it is 
often stated that the computer's utility is necessarily limited hy the quality of 
the input, "the hypnotic effect of being able to manipulate enormous data bases 
with the press of the proverbial button makes it questionable whether human 
evaluations always will provide a final check on the application of the computer's 
output". ^ /

W  Ihid.
kk/ E. Brown, "California hires the aerospace companies", in Westin, 

Information Technology, p. ikk. See also G. Braihant, "Informatique et 
administration", IBI-ICC Papers, part I, p. 127.

k5/ G. Selfridge, "Social responsibility and computers", in J. M. Beshers, 
ed., Computer Methods in the Analysis of Large-Scale Social Systems, 2nd ed. 
(Cambridge, Mass., and London, England, M.I.T. Press, I968), pp. 216-217; D. and 
F. Peccoud, "Banques de données - techniques et conflits". Proj et (Paris),
December 1973, at p. II76.

кб/ A. R. Miller, "Personal privacy in the computer age: the challenge of a
new technology in an information-oriented society", Michigan Law Review (Ann Arbor, 
Mich.), vol. 67 (1968-1969), p. 1 1 1 8. While this citation relates to information 
obtained from personal data systems, the problem applies equally to any other kind 
of computerized data.
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59. The issue has heen put in the following terms;

"However dreadful the consequences of theÿ: decisions may he, /persons 
relying on computer-based decision making/ need not have qualms about 
the rightness and legitimacy of the method by which they arrived at their 
decision... some may even be tragic figures who cannot act differently, 
because they see no other way of being certain that they do the best they 
can." ^ /

60. Problems relating to the question of legal responsibility have been mentioned 
in particular in connexion with computer-based decisions in medical diagnosis, 
testing and treatment. It has been pointed out, for example, that a machine system 
for medical diagnosis will be no better, as regards the technical information it 
contains, than the persons contributing that information are proficient in their 
special fields (although it may he superior at least in part in the way it functions 
because of its ability to assimilate more data at one time). 48/ The question ha» 
been raised whether anybody would be liable -- and, if so, who - should a paclout le 
hurt by a computer-based decision that turned cut to be wrong. Among the issues 
that arise are the physician's liability in malpractice suits brought in connexion 
with computer-based diagnosis or treatment, both where he has availed himself of 
the computer's services and where he has omitted to do so; liability on the part
of the institution operating a computer system for clinical laboratory tests, 
for instance, where it should have known of deficiencies in information content 
or machine operation; and liability of the system manufacturer for what may be 
considered, in effect, a defective product. 49/

61. Some attention is also being paid to the problem of legal liability for 
computer-based decisions in fields other than medicine, particularly in the 
area of government administration. This matter will be touched upon in 
paragraphs 8o and 8l below.

62. The possibility cannot be dismissed that computer-based decision making may 
be utilized for purposes that infringe upon basic human rights not by inadvertence 
or as a byproduct but by design. The following example may serve to illustrate 
the point; A simulation intended to help decide the most suitable location for 
fire stations in a certain city took into account not only factors of time and 
distance but the probability of fires breaking out based on past history and the 
concentration of people in different parts of the city, thereby producing a ranking 
of selected locations for the fire stations; the number of "people endangered" was

47/ Gallagher, loc. cit., quoting Erich Fromm.
48/ Freed, op. cit., pp. 679-680.
49/ Freed, op. cit., pp. 681-697 (the author considers (p. 689) that the

computer programme and not only the "hardware" might be included in
manufacturer's liability); L. E. Rozovsky, loc. cit.

/.
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taken as the most critical among the factors in the weighted system to he used in 
determining the future location of stations. 50/ In this case the criteria 
selected gave precedence, in effect, to rights proclaimed in articles 3 and 2 of 
the Universal Declaration of Human Rights, which provide, respectively, that 
everyone has the right to life and that everyone is entitled to all the rights and 
freedoms set forth in the Declaration, without distinction of any kind. 
Conceivably, however, the dominant criterion chosen in such a simulation could be 
the value of the property endangered or else the race, the religion or the social 
origin of the inhabitants of different parts of the city.

63. Concern has been expressed that the knowledge derived from sophisticated uses 
of the computer, such as projection and simulation, can be used by private 
individuals in the furtherance of anti-social activities, such as breaking the 
code combination providing entrance to a safe.

64. As indicated above, serious concern has also been expressed that the 
widespread use of computerized working methods and computer-based decision making 
in government administration may have an unfavoxirable impact on the legislative 
and electoral processes implicit in the rights proclaimed in article 21 of the 
Universal Declaration of Hximan Rights. 51/ Article 21 reads as follows :

"1. Everyone has the right to take part in the government of his 
country, directly or through freely chosen representatives.

"2. Everyone has the right of equal access to public service in 
his country.

"3. The will of the people shall be the basis of the authority of 
government; this will shall be expressed in periodic and genuine elections 
which shall be by universal and equal suffrage and shall be held by secret 
vote or by equivalent free voting procedures." 52/

50/ G. M. Conlisk, "Systems analysis in East Lansing", in Westin,
Information Technology, pp. 76-77-

51/ D. N. Michael, "Democratic participation and technological planning", in 
Westin, Information Technology, pp. 291-300; Oettinger, loc. cit. , p. 74.

52/ The equivalent provisions of the International Covenant on Civil and 
Political Rights, contained in article 25 of that instrument, read as follows:

"Every citizen shall have the right and the opportunity without any 
of the distinctions mentioned in article 2 and without unreasonable 
restrictions :

"(a) To take part in the conduct of public affairs, directly or through 
freely chosen representatives;

"(b) To vote and to be elected at genixine periodic elections which shall 
be by ixniversal and equal suffrage and shall be held by secret ballot, 
guaranteeing the free expression of the will of the electors ;

"(c) To have access, on general terms of equality, to public service in 
his country."
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65. Some of the problems involved in this issue were summed up in general terms 
in the following statement, published in I967;

"What is going to happen to hi+man rights in a world which is becoming 
so complicated that more and more important decisions have to depend on 
computers and other machines? There is a grave danger that actual decision
making will he no longer in the hands of duly elected representatives of the 
people hut instead in the hands of those who feed the data to the computers 
on which decisions are based and who are the interpreters and implementors 
of the answers given hy the computers. New arrangements will have to he 
devised to control the precious few who know how to run the machines, and on 
whose wisdom and impartiality the fate of mankind may depend. Many military 
decisions already depend on answers given hy computers, and many experts are 
working hard on programming computers for work in many crucial areas where 
decisions might directly irpinge on the well-being of vast groups of 
individuals. Before they go too far, new safeguards need to he developed to 
protect the rights ĉf individuals and of their elected representatives.*’ 53/

66. Concern has heen expressed, in particular, that the legislators’ basic role 
may be eroded where the executive or administrative authorities have at their 
disposal a vast reservoir of computerized data on a given subject and sophisticated 
projection and simulation techniques which the legislators are unable to utilize 
owing either to lack of access to such facilities or to lack of understanding of 
the processes involved. 5k/

6 7. The question of expertise has had important implications for the exercise of 
the "right of everyone to take part in the government of his country, directly or 
through freely chosen representatives" long before the advent of the computer; 
many legislatures, national or local, have tried to overcome that problem hy 
establishing their own commissions on various specialized topics, ranging from 
taxation to education, to agriculture, to defence. Situations may now arise, 
however, where the working tools available to the legislature are no longer 
comparable to those of the executive or administrative authorities if the latter 
alone are able to utilize the new technology.

68. Access to computers can he important, since the value of projection- and 
simulation-aided decision making lies precisely in the user’s being able to vary 
individual assumptions utilized in the model in question, so as to compare the 
likely effects of different alternatives proposed. An understanding of how the 
model itself was constructed and a knowledge of the assumptions involved in the

53/ The United Nations and Human Rights (New York, Commission to Study the 
Organization of the Peace, August I967), p. kl.

5k/ Cf., e.g., U. Thomas, Computer Data Banks in Public Administration, 
Organisation for Economic Co-operation and Development, Informatics Studies No. 1 
(Paris, 1 9 7 1), pp. 18-20.
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projections and simulations are required, moreover, to judge the basic validity of 
these manipulations. Situations where the legislature is frequently asked to approve 
proposals evolved by administrative or executive authorities with the help of 
advanced computer techniques inaccessible or incomprehensible to the legislators 
may, it is feared by some, reduce the legislature to a rubber stamp, unable to 
fulfil its basic purpose of enabling all citizens to take part, directly or through 
their freely chosen representatives, in the government of their country. 55/ The 
problems faced hy the legislators are faced equally, if not to a greater extent, hy 
the electorate. 56/

6 9. Accordingly, apprehension has heen expressed that the use of these complex 
computer techniques may lead to a shift in power from the legislatures to the 
executive or administrative authorities and, within the administration, to the 
computer experts, thus ultimately concentrating actual, or even formal, power in 
the hands of a "technocracy", which would rely upon computer-based decisions taken 
in the name of efficiency. Though the view has been expre_ssed by some tha^ the 
"politicians and decision-makers simply call upon those /technical experts/ who will 
render technical opinions to support positions they have already taken", 57/ many 
authors stress that a shift of power to the technicians is a real possibility. As 
stated in one report :

"Technocrats derive their power when politicians and decision-makers 
do not have the expertise to question their conclusions which are based 
on highly technical arguments." 58/

7 0. In this connexion it is also often pointed out that technically trained and 
oriented personnel are generally not educated in the law or the humanities, which 
may tend to affect their point of view as to what constitutes a desirable decision 
in situations directly or indirectly affecting himian rights ; 59/ that it is possible 
for technicians, deliberately or inadvertently, to slant the computer input in a way 
that will influence the replies obtained from the computer; ^ /  and that 
"technocrats" are not responsible to any electorate. 61/

55/ See, e.g., D. N. Weisstub and C. C. Gotlieb,, The Nature of Privacy, a 
Study by the Privacy and Computer Task Force (/Ottawa/, Department of 
Communications and Department of Justice), pp, 75-77.

56/ Michael, "Democratic participation and technological planning", loc. cit., 
pp. 293-294.

57/ Cf. Weisstub and Gotlieb, op. cit. , p. 78.
58/ Ibid., pp. 75-7 8.
59/ Ibid., p. 75. See also paragraph 56 above.
60/ G. Braibant, "Informatique et administration", IBI-ICC Papers, part I, 

p. 127; P. Juvigny, "Informatique et droits de l'homme", paper submitted to the 
ninth Congress of the International Association of Democratic Lawyers (Helsinki, 
15-19 July 1 9 70), p. 1 6; forwarded by the Association on 30 May 1972.

61/ Weisstub and Gotlieb, op. cit. , p. 76.
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71. It has also heen pointed out that effective decision making in the political 
sphere involves more than producing the solution that would he the most effective 
from a technical or logical point of view. Rather, such a proposed solution, it 
has heen argued, frequently needs to he adjusted to take into account important 
non-technical considerations, for example, the values of the community in question 
or regional conditions or minority opinions. 62/

72. Though the new computer technology has heen considered, in private enterprise 
countries, to afford an opportunity for fruitful co-operation in problem solving 
between government and the private sector, 63/ some concern has heen expressed 
that the administrative authorities themselves may become to some extent dependent 
in their planning activities upon outside technicians, in situations where much of 
their projection or simulation work is contracted out to non-governmental research 
institutes, industrial corporations or computer facilities. 64/

72a. Opinion is as yet divided as to whether the use of the computer in policy
making and management processes necessarily leads to a centralization of decision 
making. 64a/

73. As for the impact of the new techniques on the electoral process itself, 
attention has been drawn to the effect that computer-based projections may have 
on the outcome of elections. In some countries, partial election retiirns used 
to be broadcast on polling days as a matter of routine and a certain amount of 
speculation or calculation concerning the final results xras cusr.omary. A new 
element was introduced, however, by the use of high-speed computers which rapidly 
forecast election results by means of projections, basing their calculations for 
various regional, ethnic or other units largely on the relation that in previous 
elections partial returns at a given time or percentage of the vote hore to final 
returns. Instances occurred where the speed and presumed authoritativeness of 
these computer-based predictions, broadcast while the polling was still in progress, 
were believed to have influenced the final outcome of electoral contests. 65/

62/ See, e.g., H. Exilau, "Some potential effects of the information utility 
on political decision-makers and the role of the representative", in H. Sackman 
and N. Nie, eds.. The Information Utility and Social Choice (Montvale, N.J.,
AFIPS Press, 1 9 70), pp. 18 7-199.

63/ See, e.g., F. B. Morse, loc. cit. , pp. 7-21, 178.
64/ See, e.g., Michael, Cybernation, pp. 38-39; E. Fromm, "Hximanizing a 

technological society", in Westin, Information Technology, pp. 201-202.
64a/ Cf., e.g., H. A. Simon, loc. cit. , pp. 65-6 8; Feldzamen, Easy Guide, 

p. 233; Weisstub and Gottlieb, op. cit. , p. 74.
65/ Cf. Feldzamen, Easy Guide, pp. 252-253. Opinions as to the effects of 

such projections are, however, divided, some writers pointing to the fact that 
the electorate's complex responses may defy the computer (Taviss, op. cit.,
p. 1 1 7).
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D. Protection of human rights in the light of the new techniques

7k. As pointed out in paragraph 1 above, the use of the computer in policy-making
and management processes ("decision making") is a relatively new and constantly 
developing field of application and its impact on human rights, he it positive or 
negative, may not as yet he fully apparent. A пглпЪег of principles are, however, 
being increasingly felt to he basic to the protection of human rights in that field. 
Some of them are slowly being translated into legal norms hy means of new legislation 
or hy interpretation of existing law, though this process may he said to have only 
just begun and judicial decisions in this area still appear to he few. Some of the 
protective measures discussed in connexion with the use of computerized personal 
data systems (see part one, section D. 1-3, in E/CW.k/llk2) are also relevant in 
respect of the computer applications under discussion here, in particular, measures 
relating to physical and technical safeguards and some aspects of the professional 
safeguards referred to.

75. The underlying premise is that the promotion and protection of human rights is
a principle goal in economic and social development as well as in the
administrative activities of government and that computer-based decision making 
should he viewed as a tool to help in the attainment of that goal; and that, 
accordingly, care should he exerted to ensure that computer-based decisions do not 
infringe upon Ьгжап ri^ts and freedoms enunciated in the Universal Declaration of 
Human Rights and the International Covenants on Human Rights, either deliberately, 
e.g., for reasons of efficiency, or inadvertently, as an unforeseen Ъзфroduct of 
such a decision.

1. Safeguards

(a ) Moral and legal responsihi.lity

76. The first of the principles referred to above is that the moral responsibility
and, where there is legal respo¡nsihility, the legal responsibility for any decision
made rests with a person (natural or legal) and not with a computer. This has heen
stressed many times, as in the passage helow, which relates to computer simulation 
techniques :

"The machine may ... produce; proposals for decisions or make it possible to 
test a number of choices hut it cannot make the decision or exercise a 
choice in place of the competent authority. It is important that the latter 
should be well aware of this and should never consider itself hound by such 
proposals (projets) or texts and never shift to the computer the responsibility 
for its own errors." 66/

77. A distinction is made between responsibility for the proper functioning and 
competent operation of the computer, on the one hand, and the propriety of the

66/ Braihant, "Informatique; et administration", loc. cit. , p. 127.
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decision adopted by the ultimate user who, in many if not most cases, is not the 
same person as the one carrying out the computer operations.

7 8. Thus responsibility for the soundness of the computer programme, the accuracy 
of the calculations, the validity of the model constructed or the interpretation 
of the results obtained rests with a technical manager. Final responsibility for 
the use he makes of the computer findings rests with the ultimate user. The final 
responsibility for the quality of the data input may also be said to rest with the 
ultimate user in the sense that he himself has either supplied the data or else has 
accepted, for his purposes, a data hase accumulated by others.

79<■ Some of these considerations have found expression in, for example, the
1971 Code of Conduct of the British Computer Society, which stipulates that, e.g.,
a consultant who is a senior executive in charge of a major computer application
or computer project is responsible for the accuracy of the information produced by
the installation and for

"ensuring that those for whom it is prepared are fully aware of its
limitations in relation to the purpose for which they intend to use it;
he cannot, however, be held responsible if it is used for a purpose of
which he is unaware or for which it was not intended." 67/

Not much information is available as yet on the issue of legal responsibility 
in the area of computer-based decision making. As indicated in paragraph 6C, 
above, however, where computerized direct-monitoring systems are involved in the 
field of medicine, it may be possible in case of injury for a patient to bring, 
among others, a malpractice suit against the physician or a suit for negligence 
against the physician, the operator of a computerized laboratory service or even 
the systems manufacturer or the systems designer or programmer. Systems 
operators or systems manufacturers may also be subject to strict liability. 68/

80. As regards recourse against other types of computer-based decisions, for 
example administrative decisions, it has heen pointed out that the judicial 
authorities should be able to examine and verify the validity not only of the 
actual decision but also of the computer programme and the data input leading to 
the decision. The examples given relate to decisions concerning individuals. 69/

67/ The British Computer Society Code of Conduct (approved by the Council 
of that organization on 17 February 1971), sect. Ill, point 1.9; appendix N of 
Report of the Committee on Privacy (Cmnd. 5012), forwarded hy the Government of 
the United Kingdom on 26 July 1972.

68/ Freed, op. cit., pp. 674-697.
69/ Braibant, "Informatique et administration", loc. cit.,— --. 128-129,
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8 1. Penal provisions relating to abuse of power and negligence on the part of 
government officials have heen reported to cover official duties related to 
computer techniques. TO/

(h) Transparency of techniques

82. A second principle is that referred to as "transparency". One of the 
prerequisites for judging the validity of a computer-based decision, or 
understanding the choices presented hy the computer for a decision, is an 
awareness of the basic assumptions used in the computer operation in question.
This knowledge is indispensable for the ultimate user of a computer analysis if 
he is to make a responsible decision, for legislators to consider in an informed 
manner administration proposals prepared on the basis of such analyses, or for 
the citizen to participate intelligently in public affairs where, for example, 
policy plans hased on computer analysis are under consideration. Т1/

8 3. The kind of information required for these purposes includes the nature and 
extent of the sampling or other procedures used to obtain the "raw" data, the 
nature of the conceptual model i+sed, and the variables employed in a simulation. Т2/ 
It has heen emphasized that information on these and other relevant points is 
required at the time the project is being planned and not only after it has heen 
completed and that, for example, "in administrative matters, participating bodies 
must he associated with the elaboration of instructions and the choice of criteria 
before the computer stage, and not simply with the final decisions, which follow 
it". ТЗ/

8k. The Supreme Court in one country has ruled that, under existing legislation, 
computer programmes for digital computers that consist basically of ideas cannot 
be patented. T V

TO/ Articles ITO and 172 of the Penal Code of the Russian SPSR and 
corresponding articles in the Penal Codes of other Union Republics (information 
forwarded hy the Government of the USSR on 2 March 1973); articles I65 and I67 
of the Penal Code of the Ukrainian SSR (information forwarded by the Government 
of the Ukrainian SSR on I8 May 1973).

71/ Braihant, "La protection", p. 810.
72/ Cf. D. U. Michael, "Democratic participation and technological planning", 

in Westin, Information Technology, pp. 295-299.
73/ Braibant, "Informatique et administration", loc. cit., p. 127.
7k/ Gottschaltk, Acting Commissioner of Patents v. Benson et al., k09 U.S. 6З 

(decided 20 November 1972), preliminary print.

/...

Digitized by UN Library Geneva



(c) Access to computer techniques

8 5. In view OÍ „he considerable power deriving from the ability to use computer 
techniques for information purposes and in policy-making and management processes 
it is important, with a view to an equitable distribution of power within a 
society, that access to these computer techniques should be widely available.
In particular, legislatures, both national and suhnational, are starting to utilize 
computer facilities of various kinds, including systems for following the status 
of legislative drafts in the preparatory stages. 75/ Little information is 
available, however, as to whether legislative bodies have access to computers to 
run, for example, their own computer projections or simulations. The view has 
been expressed that legislatures as well as executives and executive agencies 
need to use systems analysis, not only to keep pace with modern developments but 
to preserve effective separation of powers. 76/

86. In the State of Hessen of the Federal Republic of Germany, legislation has 
been adopted providing for a "data protection commissioner", to be appointed by 
the legislature upon nomination of the government. One of his tasks is to 
"observe the effects of automatic data processing on the operation and powers 
of decision" of the state authorities and the public corporations, institutions 
and establishments under the jurisdiction of the State and note "whether they 
lead to any displacement in the distribution of powers" among the State's 
constitutional bodies, among local administrations and as between state and local 
administration. The Commissioner is entitled to initiate any measures he sees 
fit to prevent such effects. 77/

8 7. Another government has indicated that the problem of a possible shifting of 
the balance of power through computerization would probably be discxissed by a 
commission which had been set up to study co-ordination in the field of 
computers. 78/

88-8 9. As for access to computers by private citizens, the concept of a "computer 
utility" has been discussed in different quarters; such a "utility" would enable 
various organizations and the public at large to have computer operations carried 
out upon request and at moderate fees or, in some cases, free of charge. Certain

75/ See, e.g., "System for legislative procedure and case law", information 
forwarded on 21 August 1973 by the Government of Sweden; Kaltman, loc. cit., 
p. U1 6 ; R. P. Bigelow, ed., Computers and the Law, an Introductory Handbook,
2nd ed., publication of American Bar Association, Standing Committee on Law and 
Technology (New York, Commerce Clearing House, I969), p. 59*

76/ Cf. Westin, Information Technology, p. 29; Braibant, "La protection",
p. 810.

77/ Data Protection Act of 7 October 1970 of the State of Hessen, Federal 
Republic of Germany (pt. I, sect. 1, and pt. II, sect. 10 (2)); unofficial English 
translation in International Commission of Jurists, "The protection of privacy". 
International Social Science Journal (Paris, UNESCO), vol. XXIV, Wo. 3, 1972, 
pp. 580 and 582.

78/ "Computers and privacy", information forwarded by the Government of 
Sweden on 21 August 1973.

/ • • •
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guidelines would, however, he required, it is assumed, to prevent such a system 
from being overloaded or abused. 79-80/

(d) Other safeguards

90. In view of the increasing use of electronic data processing and of computer- 
based decision making in government administration and the economic field, the 
question of the educational background and training of the persons engaged in these 
activities is assuming considerable importance. To facilitate the observance of 
human rights standards, it would seem imperative for computer experts to have some 
training in human rights concepts and in certain aspects of law; and for lawyers, 
economists, sociologists and psychologists, both in and out of government service, 
presumably trained in the basic concepts of human rights, to acquire some knowledge 
of computer techniques. 81/ At the same time it is important that members of 
legislatures should acquire a grasp of these techniques. 82/

9 1. Attention has also heen drawn to the need to give the ordinary citizen an 
understanding of computer methods :

"The general education system will have to contain at least the elements 
of information about computers and programming, about their effects upon 
society and about the mechanics of computer operation, so that persons 
educated in many fields - accountants, scientists and social workers - 
understand enough about such things not to he at the mercy of the expert 
practitioners when they have to make judgements about computers or about 
the results obtained from them. 8З/

2. Points for possible inclusion in draft international 
standards concerning uses of electronics which may 
affect the rights of the person

92. International standards concerning the uses of electronics might include 
the following points :

(i) In computer-based decision making, the computer user should hear in mind 
the need to protect and promote the rights of the individual enunciated 
in the Universal Declaration of Human Rights and the International 
Covenants on Human Bights.

79-80/ Cf. Braibant, "La protection", pp. 8IO-8II; P. Baran, "The future 
computer utility", in Taviss, op. cit. , pp. 81-92.

81/ Cf. Selfridge, loc. cit. , p. 217.
82/ Cf, R. L. Chartrand, "Congress needs the systems approach", in Westin, 

Information Technology, pp, 99-104.
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(ii) Moral and legal responsibility for a computer-based decision rests with 
a person (natural or legal) and should never be attributed to the 
computer.

(iii) States should adopt legislation (a) clarifying the areas of responsibility 
of users, operators, dealers and manufacturers and (b) requiring the 
designation of individuals responsible for the technical and the 
substantive aspects of computer-based decisions. In the area of civil 
law such legislation should enable the user who is the victim of a fault 
to obtain redress from the person with whom he has heen in direct contact; 
the latter, in turn, should he enabled, where applicable, to obtain 
redress from the person actually responsible.

(iv) Provision should he made for the factual data and programme elements
involved in programmed computer-based decisions to he notified to the 
users together with the decision, so they can avail themselves of this 
information, where necessary, in connexion with recourse procedures.

(v) The data and programme elements involved in computer-based decisions in 
the area of public policy should be made available in an understandable 
form at the time such decisions are submitted for public discussion.

(vi) Provision should he made for teaching the basic concepts of electronic 
data processing and computer manipulations in public educational 
institutions above the elementary level. Provision should also he made 
for teaching, in institutions offering specialized instruction in 
computer methods, basic concepts of human rights and basic aspects of 
law pertaining to the protection of human rights.

(vii) Provision should be made for computer facilities that are accessible
to the general public at a reasonable fee.
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PART THREE 

ELECTRONIC AUTOMATION

93. Automation is not necessarily based on electronics, but it has received an 
enormoxis impetus from the invention and development of the electronic computer.
In general, the intended purpose of electronic automation techniques is the 
achievement of a socially useful goal such as greater economy or efficiency, and 
in many cases benefits have accrued from the point of view of human rights. The 
human rights problems discussed in this part of the report have been caused mainly 
by the promotion of automation by the advent of electronic devices, though some 
may have originated in the earlier days of automation.

A. Beneficial applications from the point of view 
of human rights

9 4. The development of automation has benefited hvman rights in many ways, some of 
which have been noted in preliminary reports produced as part of the study of human 
rights and technological developments carried out in accordance with General Assembly 
resolution 2450 (XXIIl) and Commission resolution 10 (XXVIl).

95. Thus, techniques of the industrial tjrpe have been developed for many areas of 
agricxiltural production. 1/ The greater availability of clothing at reduced cost 
has come about partly by technological innovations in textile manufacturing, 
including automation as applied, for instance, to the cutting of patterns.
Although modem technology may displace some workers, it has been said that 
technological change eliminates jobs, not work. The introduction of automation 
has produced many new job opportmities and in some cases new professions and has 
generated new consumer demands with resultant benefits in the area of employment.
An increase in remuneration for workers dealing with automated equipment frequently 
results from technological advances. Nor are the benefits of such advances confined 
to this one group, for, as a firm makes more profit, it is able to raise the level 
of remxineration of its entire work force. V  Since in automated undertakings there 
is often no way of measuring a worker's productivity, there is an increasing 
tendency to pay blue-collar workers on the same basis as white-collar workers. 5/ 
Women are the xmderprivileged group of workers which has perhaps benefited most

1/ See Е/СЫ.4/1084, para. 21. 
2/ Ibid., paras. б1-бЗ.
3/ Е/ON.4/1115, paras. 18-2 1. 
kj Ibid., para. Тб.
¿/ Ibid., para. 7 8.
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from scientific and technological advances. Many tasks which in the past required 
physical strength beyond the capacity of women are now accessible to them.

96. The application of computer automation has beneficial effects for blind 
people :

"Translating books into Braille for blind readers provides an example 
of another type of computer-system application. Braille printing consists 
of raised or embossed dots. These are read by feeling them with the fingertips. 
Ordinarily it takes a couple of years to learn to translate English into 
Braille.

"The American Printing House for the Blind, which prints Braille 
translations of books for the 350,000 sightless people in the U.S., is 
now using a computer system to do it. First, a girl who does not need 
to know Braille simply copies the original book on a key-punch machine, 
as if she were making a type-written copy. The system then takes over 
completely. It translates the punched information into contracted 
Braille and feeds it into a specially designed device which automatically 
embosses the metal plates for printing the book.

"The system itself can translate and make the plates for a 
300-page book in an hour. It takes longer than that, of course, for the 
girl to copy the book which the machine ti-anslates and embosses. One 
system can keep ahead of half a dozen girls." ij

9 7. In general, it has been said that:

"... it has become possible to develop integrated, self-regulating systems 
that can perform extremely complicated operations with little or no human 
assistance. Further, these cybernated systems perform with a precision and 
a rapidity that cannot be matched by humans. They also perform in ways that 
would be impossible or impractical for humans to duplicate.

"In short, the advent of electronic control and computation has added 
one more stage of refinement in meeting the age-old objective of transferring 
burdensome and repetitious manual and mental tasks to machines."

B. Threats and problems from the point of view of human rights

98. Automation usually leads to a decline in the demand for non-skilled workers 
and is accompanied hy regional shifts in the distribution of resources, obsolescence 
of skills, dislocation of the labour force and a need for retraining and similar

Ibid., para. 93.
7j Donald A. Laird and Eleanor C. Laird, How to get Along with Automation

(New York, McGraw-Hill Book Company, 1964), p. 52.
R. R. Arnold, H. C. Hill and A. V. Nicholls, Modern Data Processing

(New York, John Wiley and Sons, Inc., I969), p. 333.
! . . .
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adjustments, 9/ The conclusion has heen drawn that the introduction of automation 
into a full-employment economy raises problems mainly of redeployment and 
retraining of the labour force, though in developing countries with high 
unemployment the employment aspects are of primary concern. 10/ The changed 
working methods and skill requirements brought about by automation necessitate 
new and high educational qualifications. In the industrial State, education 
becomes essential for those seeking employment. At the same time, knowledge is 
constantly expanding and the modern worker must strive to keep abreast of 
developments in his field. Thus education becomes a life-long process with a 
constant need for retraining. Skills and occupations rapidly become obsolete. 11/

99. Although working conditions have improved in many important aspects, the 
advance of technology has heen acconipanied hy certain disadvantages. From the 
point of view of the individual worker, a common complaint is nervous tension 
brought about hy the faster pace of work and lack of control over it, exposure 
to noise, the need for constant concentration and alertness on the job, and 
increased responsibility. Other frequent problems are boredom, which can result 
from the performance of monotonous repetitive tasks, the injurious effect on 
professional pride of the decline of craft skills, and the feeling of isolation 
among a mass of machines. The physical adjustments the worker has to make to 
adapt to automated industry are also a source of stress. Workers have little, if 
any, physical exercise and lack the rhythm of muscular work associated with 
non-automated processes. 12/ Furthermore, because of the high cost of 
sophisticated modern machinery and the consequent need to maintain production on
a round-the-clock basis, there has heen an increase in shift work. Concern at the 
possible ill effects of such work on sleeping and eating patterns and upon family 
and social life have heen expressed. 13/

100. Attention has heen drawn to the difficulty in according a just and favourable 
remuneration to each individual worker under conditions in which output and 
quality of production are largely dictated hy the machines used.

C. Existing and proposed safeguards

101. The International Labour Conference at its fifty-seventh session adopted, on 
26 June 1972, a resolution on labour and social implications of automation and 
other technological developments, excerpts from which follow:

9/ E/CN.k/1115, paras,
10/ Ihid, , para. 29A.
11/ Ihid., para. kk.
12/ Ibid. , paras. б2-бк.
13/ Ihid., para. 66.
iV Ihid., paras . 81-83.
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"The General Conference of the International Labour Organisation,

"A. Declares that the following principles and programmes should guide 
governments, employers and workers and their organisations, in dealing with 
the labour and social implications of automation and other technological 
developments :

"II. FULL EMPLOYMENT

"5. Efforts to achieve and maintain full, productive and freely chosen 
employment - whether through planning, goal-setting or fiscal, monetary and 
manpower policies - are essential in order to provide a favourable economic 
climate for the satisfactory solution of displacement problems arising from 
the introduction of new technology.

"8. In situations of widespread unemployment, as found particxilarly in 
developing countries, the employment effects of using advanced technology 
must be considered together with its role in economic development. Special 
consideration should be given to the development and utilisation of technology 
appropriate to the labour and capital resources of such countries, taking into 
account the need to meet international competition, particularly in export 
industries. Whenever a choice of technology is available, developing 
countries should seek to raise the level of employment hy ensuring that 
capital-intensive technology is confined to uses in which it is clearly 
cheaper in real terms and more efficient.

"III. PREVENTING OR MINIMISING JOB LOSS

"9. VThen introducing new technology, employers should undertake a 
maximum effort to ensure that there be no resultant loss in employment 
for any member of the work force. If it is unavoidable that some workers 
lose their employment, management has the responsibility to give workers 
and their representatives and, when appropriate, government manpower 
authorities, advance indication as soon as possible. If the subsequent 
consultation and negotiation among the parties is to be effective, the 
period of notice must allow sufficient time to decide upon and implement 
the necessary manpower adjustments.

"1 2, Workers who are transferred to other johs within an undertaking 
following structural or technological changes should receive their former 
pay during any retraining period, subject to national practice. To the 
greatest extent possible, the new Job should be equivalent, involving no loss 
in pay or promotion opportunities.
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"13. If the introduction of technological change results in the 
displacement of a worker and he is transferred to another plant of the same 
undertaking, then he should he given certain fundamentsil assistance which 
should include, for example -

"(a) provision for the reimbursement of reasonable expenses incurred 
where a change of residence is necessary;

"(b) aid in ensuring the worker's assimilation and acceptance into the 
new community;

"(O assistance in solving the problem of housing;

"(d) temporaiy allowance for additional costs at the new location 
either because of living away from the family, or the possible increase in 
the cost of daily travel to and from work;

"(e_) payment of an appropriate wage or salary and maintenance of 
acquired service benefits, so that the worker does not suffer a noticeable 
downgrading in his standard of living; and

"(f) training as required, at the new location within the -undertaking, 
■without cost to the worker.

"l6. Governments also have responsibilities in regard to the prevention 
of job loss. Depending on the specific circimistances, these should include 
assistance to employers and unions in planning for technological change, 
legal protection for handicapped workers, and other manpower services.

"IV. ASSISTANCE FOR WORKERS WHO LOSE THEIR EMPLOYMENT

"1 8 . Governments should provide, in co-operation with employers' and 
workers' organisations, an employment service adequately organised and financed 
for the purpose of matching indi-vidual job applications and vacancies. ...

"1 9 . Sufficient advance notice on the manpower effects of planned 
substantial technological changes should be supplied by employers to this 
ser-vice, and the workers concerned should be given every facility to avail 
themselves freely of its counsel and help in finding suitable alternative 
enç)loyment, including that invol-ving a change of occupation or of residence.

"20. The employment service, within the limits of its competence and 
in relation with the competent authorities, should make efforts to remove 
economic obstacles to geographical mobili-ty by pro-viding financial relocation 
assistance, and adequate ho-using and community facilities where there are 
job vacancies.
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"21. Training programmes, including selection and joh counselling, 
should he established hy the competent authorities for workers, in 
co-operation with the employment service and, if possible, with prospective 
employers. Such programmes should cover trades and occupations with good 
employment prospects. The main responsibility for retraining of workers 
to he transferred within the imdertaking rests with the employer, hut 
appropriate assistance should he provided hy governments or other competent 
bodies.

"V. PREPARATION FOR NEW OCCUPATIONAL REQUIREMENTS

"22. Covemments, employers , workers, and their organisations share 
responsibility for co-operating in the adaptation of the labour force to the 
rapidly changing skill requirements of modern technology, this co-operation 
being especially important with regard to all actions envisaged in this 
section.

"VI. HEALTH AND SAFETY AND SOME OTHER CONDITIONS OF WORK

"31. One ohjective of the use of modem technology should be an 
improvement of the safety and health of workers. To deal with those aspects
of technical change which may be harmful to safety and health, the following
measures are recommended;

"(a) testing of new technological equipment hy a competent service 
or body where it is necessary to evaluate potential risks;

"(h) periodic revisions of safety and health regulations and inspection
systems in order to adapt them to the conditions of technological change;

"(V providing detailed instruction on the use of new machinery or 
methods to affected workers when technological changes are introduced, or 
if possible prior to such introduction, in order to avoid endangering the 
health or safety of the operators and their fellow workers ;

"(d) including safety and health issues arising from technical change 
in the curriculum of vocational training courses.

"32. The rising costs of modem machinery and the spread of continuous 
processes may lead to an increasing use of shift work; any disadvantages 
should he limited whenever possible. Determination of an appropriate 
compensation for shift work and of methods to share its burden equitably 
are matters for collective bargaining, or other methods of negotiation 
according to national practice. The importance of shift rotation, where 
possible, should he carefully considered.
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"3 3. When necessary to compensate for special strain resulting from 
new technology, consideration should he given to reduced hours (for example, 
more frequent breaks or a shortened workday) with no loss of pay. Modem 
technology should lead, among other advantages, to a gradual reduction of 
hours of work to the extent that economic conditions permit.

"3 4. The characteristics of the new jobs are likely to involve shifts 
in the importance of such job evaluation factors as responsibility for 
equipment, skill, initiative, working conditions and attentiveness. To 
the extent that this takes place, job evaluation plans will have to be 
reviewed and adjusted to accoxmt for these factors. If this process 
results in a downgrading for any Jobs, workers performing those Jobs should 
not suffer a reduction from their previous wage level as long as they remain 
in the job. The setting of the wages for new jobs should be the subject of 
negotiation in accordance with appropriate methods.

"3 5. It should be an accepted principle to give all employees of the 
xmdertaking a fair share of the benefits resulting from the increased 
productivity which accompanies technological change. The extent to which 
benefits resulting from the increased productivity which accompanies 
technological change accrue to the plant's eiiçloyees should be the subject 
of negotiations, bearing in mind the conditions prevailing in the econony 
and governmental policies.

"C. Urges governments, together with employers' and workers' 
organisations, to adopt and inclement, by legislative action or otherwise 
according to national custom and practice, programmes to implement the 
principles and programmes set forth in the preceding section A." 15/

D. Suggested international standards

102. The Secretary-General draws attention to the above-mentioned resolution of 
the International Labour Conference as a possible basis for international standards 
on the impact of electronic automation on human rights (apart from the questions 
raised above in connexion with computerized personal data systems) and notes that 
the resolution in its section E requests the Governing Body of the International 
Labour Office "to put the question of the social effects of technological change 
on the agenda of the future session of the International Laboxir Conference, with 
a view to the adoption of international instruments". It shoxild be added that 
any future action by the ILO with a view to the adoption of international 
instruments concerning the social effects of technological change is not likely 
to be limited to electronic automation, since the resolution refers to automation 
and technological developments generally.

1 5/ International Labour Conference, Fifty-seventh Session, Geneva, 1972, 
Record of Proceedings, Geneva, International Labour Office, 1972, pp. 708-Tl4.
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