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Science and the Human Factor. 

I N the present industrial depression there are 
many who regard rationalisation as on trial, 

and question the value of large industrial combina
tions. It is suggested that such combinations are 
themselves partly responsible for the increase in 
the volume of unemployment, and that they tend 
to ignore the human factor. While, however, it is 
freely admitted that rationalisation may and often 
does involve a _temporary displacement of workers, 
the expansion in new directions which takes place 
as a direct result of more efficient management soon 
tends to absorb more than the number of workers 
displaced. 

The issue is partly obscured by the tendency in 
some quarters to confuse rationalisation with mere 
industrial amalgamation and cartels. Scientific 
management is, however, a larger question even 
than rationalisation, in that it is of importance to 
industrial undertakings of every size ; although, in 
theory at least, scientific management would itself 
initiate a policy of rationalisation if the facts in 
particular cases warranted it. The importance of 
scientific management under modern industrial 
conditions is, however, undisputed; and valuable 
work is being done in this field both by the Inter
national Management Institute and by the Insti
tute of Industrial Administration. 

Labour has now come to realise, to some extent, 
not only that science is much more than mechanical 
invention, and that scientific research is continually 
responsible for creating new industries and fresh 
employment, but also that under modern con
ditions the application of scientific methods of 
thought to the control of industry is of the utmost 
importance. In spite of the fact, however, that 
applied science has eliminated from certain of our 
industries some of the grosser forms of labour 
which were formerly accepted as a matter of course, 
and that, contrary to prediction, hours of work have 
been decreased and not increased, the essentially 
humanising influence of scientific thought and 
method in industry is still far from being appreci
ated. It is noteworthy, therefore, that in the 
scientific studies of management problems which 
are being carried out by the International Manage
ment Institute, the main object is to safeguard the 
human factor and, instead of viewing man as a 
piece of mechanism, as in Taylor's system, to adapt 
the machine to the man. The selected subjects for 
research have included, for example, welfare devices, 
the selection and training of workers, and accident 
prevention. Efficient business management to-day 
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and any true rationalisation policy are invariably 
characterised by a careful study of the human 
factors, which are, indeed, regarded as of supreme 
importance. It is now widely realised that in
dustrial efficiency cannot be attained unless the 
conditions of work are such as to secure the health 
and intelligent interest and co-operation of the 
workers to the maximum extent. 

The part played by science in securing improved 
and safer conditions of labour is often overlooked, 
but the work of the Industrial Health Research 
Board alone would demonstrate the importance of 
scientific research in this field. Industrial physio
logy, of course, is only one section of the field of 
scientific management, but it is the section in which 
the most important modern developments have 
occurred. During recent years, the study of in
dustrial physiology and psychology has elaborated 
methods of preventing strikes and of promoting 
co-operation between the different organisations of 
production, which are to-day part of the scientific 
organisation of labour in America. These re
searches have the same object as the strict applica
tion of Taylor's principles in factory and workshops. 
The success of such work is demonstrated by the 
changed attitude of the workers, who recognise that 
attempts made to increase production have become 
more humane and devote more attention to the 
human side and the health of the operators. 

Much of the work of the Industrial Health Re
search Board is only preparatory, but conclusions 
have already been reached which involve no re
volutionary changes and, indeed, only place on a 
scientific and statistical basis the empirical prac
tices of progressive firms. The value of such re
sults is demonstrated by the fact that they have 
already been adopted in certain branches of in
dustry, and more widespread acceptance would 
greatly increase their utility. For example, the 
American Bedaux system, which has already been 
introduced by a number of important firms in 
Great Britain, essentially incorporates the rest
pause, the value of which has been so conclusively 
demonstrated by the work of the Board, and settles 
the wage of the operative on the basis of the work 
he does and the compensatory rest period which 
should follow. 

In spite of the complexity of the problem pre
sented by industrial physiology, there is no reason 
to be dissatisfied with the rate of progress. On the 
contrary, the Industrial Co-ordination Committee 
appointed by the British Association at Bristol last 
year has drawn up a programme for the centenary 
celebrations in September which is designed to 
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facilitate and co-ordinate the contribution of science 
to industry and its management. The programme 
includes five citizens' lectures and a series of meet
ings to discuss such subjects as research into 
management problems, the training of managers, 
physique, posture and environment in relation to 
work, and the contributions of science to economy 
and safety in transport. 

This work on industrial health and conditions 
of work has a definite relation to the movement 
towards industrial Rafcty which received so large a 
Rtimulus from the Conferences of the International 
Labour Organisation in 1928 and 1929, and par
ticularly from the Industrial Safety Convention 
adopted at the latter Conference. Industrial health 
is not simply a matter of securing that adequate 
precautions are taken in the handling of toxic 
materials or of dangerous machinery. Science can 
do much to eliminate such risks, and it is well 
known that the accident rate in works where ex
plosive or highly toxic substances are handled 
under pressures of hundreds of atmospheres or 
at very high temperatures is frequently below the 
average in industry. Indeed, for every case of 
poisoning by gases or fumes in the chemical in
dustry, there are twenty-five accidents caused by 
falls or slips. 

Statistics reveal that ninety per cent of industrial 
accidents arc due to failure of the human element. 
Such failure mny be manifested in two ways. In the 
first place, it is frequently due to ignorance of the 
existing dangers or of the precautions required. The 
cleaning and repair of containers, to which a session 
was devoted during the recent National Safety 
Week in Leeds, is a pertinent example. While the 
precautionR to be observed in the handling of con
tainers used for the storage and transport of such 
organic solvents as carbon disulphide, ether, ben
zene, and naphtha are comparatively well known in 
chemical industry, largely owing to its relatively 
high percentage of scientific personnel, they arc far 
from being adequately known in the large number of 
other industries in which such solvents are widely 
used. The large number of trade or fancy names 
under which solvents are sold is an added danger 
and is frequently responsible for the omission of pre
cautions. Even in thechemicalindustryitself, while 
the toxic and fire risks are well known, the danger 
of fire or explosion from the generation and accumu
lation of static electric charges by the flow of such 
solvents through pipe lines, etc., is frequently over
looked. One of the most important problems of 
industrial safety is the handling of the mass of vital 
information scattered through general scientific 
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literature and its presentation in a convenient form 
for use by those concerned. 

A disaster like that at the chemical works at 
Castleford a year ago is fully investigated, but 
as many lives may be lost in a sequence of 
accidents during a year owing to a repetition of 
avoidable circumstances, without adequate pub
licity or investigation. Through lack of informa
tion as to the causes of such minor explosions or 
accidents, casualties may occur year after year in 
different countries before effective means of pre
vention are discovered. The publication, abstract
ing, and indexing of safety information is a formid
able problem and awaits an organised attack by 
scientific workers, before the results of their re
searches can become freely available for the develop
ment of adequate safety measures in industries 
that are not static but continually expanding and 
changing as a result of scientific research. 

Such important contributions of science cannot 
entirely eliminate the human factor in accidents. 
Not only is some slight failure of the human 
element-momentary neglect or carelessness-re
sponsible for ninety per cent of industrial accidents, 
but also accidents are always unduly prevalent 
among a comparatively small number of workers. 
The evidence shows that absenteeism due to sickness 
is usually abnormally high among the same persons, 
and that on an average they are also less skilled 
at their work. Generally it may be said that those 
who are most suited to their work or environment 
react the most healthily to their environment, 
whether we measure the reaction by working 
efficiency or skill, tendency to sickness, or proneness 
to accidents. 

It is thus evident that vocational selection is of 
outstanding importance as much from the point of 
view of industrial safety as from that of industrial 
efficiency. No more valuable work is being done 
by the National Institute of Industrial Psychology 
than that which it is carrying out in this field, 
and as a result of the application of scientific 
methods remarkable progress has already been made. 
In spite of the cramping influence of unemployment 
on the application of some of the newer methods of 
vocational selection and guidance which have been 
elaborated, it has been demonstrated that we can 
at any rate avoid placing in dangerous positions 
those peculiarly liable to accidents, and the policy 
of eliminating the unfit before and not as a sequence 
to accidents is not utopian. A classification into 
risk classes according to personal characteristics 
has already been indicated as possible. 

During the last century, therefore, it may be said 
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with confidence that the whole tendency of science 
has been towards the amelioration of conditions of 
work. Grosser forms of labour have been elimin
ated or transformed. Scientific measures of pro
tection have been elaborated which have rendered 
innocuous industrial processes which would :have 
seemed incredible a generation or two ago. Scien
tific research in industrial physiology and psycho
logy is continually improving conditions of work 
so that both the health and efficiency of the worker 
are improved, and is now being applied to ensure 
that, so far as possible, young persons entering in
dustry are fitted into occupations for which they 
are temperamentally suited. 

Such progress has inevitably improved the re
lations between science and labour, and those 
relations would become more intimate if scientific 
workers addressed themselves more whole-heartedly 
to the work of education. Upon their efforts 

· the increasing expansion and application of the 
investigations of the Industrial Health Research 
Board and of the National Institute of Industrial 
Psychology largely depend. The success of indus
trial safety work depends fundamentally upon the 
co-operation and enthusiasm of the scientific and 
management staff in industry. Nor can the human 
aspects of rationalisation and its insistence on co
operation be more effectively served and fully in
fluence industrial developments than through the 
power which scientific workers can exert through 
their privileged position in industry and their 
devotion to that ideal of service to which the spirit 
of science is kin. 

The Problem of Butterfly Migration. 
The Migration of Butterflies. By C. B. Williams. 

(Biological Monographs and Manuals.) Pp. 
xi+473. (Edinburgh and London: Oliver and 
Boyd, 1930.) 2ls. net. 

F OR many years naturalists have known that 
the author was collecting material for this 

work, and have looked forward with great interest 
to its appearance. His own experiences have been 
prolonged and varied-gathered during consider
able periods of residence in Trinidad, Egypt, and 
the north-eastern area of Tanganyika Territory. 
He has thus been able to compare the phenomena 
of migration presented by different butterflies in 
different parts of the world, as well as those pre
sented by the same species during successive seasons 
in the same area. He has also diligently collected 
records of migration wherever they could be found. 
The difficulty in tracing the numberless references 
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