
CULTURE AND TECHNIQUE
By RAOUL DAUTRY'

FIFTEEN years ago, while I was
engaged in constructing the Garden
Cities of the Northern Railway

System {Reseau du Nord) and the
hundred classrooms of which their
schools consist, I had an unrivaled
opportunity to gain a thorough knowl-
edge of the education given there. I
worked in collaboration with the di-
rectors and teachers, both men and
women, to establish schools of manual
training {debrouillage), home economics
and post-graduate courses; and at the
same time I collaborated with the
engineers in organizing schools for
apprentices, involving the technical
education of many special types of
employees and the choice and final
training of men to fill widely varied
positions.

Thus, in the course of my work with
the Northern Railway I saw, just as
I now see in the State Railway {Reseau
de l'£tat) and also in the Cie. Generate
Transatlantique and the Cie. AeropostaU,
many men of different degrees of cul-
ture and technical training, and ful-
filling different functions; and as I have
had occasion to make use of my knowl-
edge of such men, I have come to
appreciate the importance and add to
the extent of this knowledge.

These circumstances, which I recall
in order to justify myself in giving an
opinion on educational questions, led
friends to ask me what is expected from
elementary and professional education
by the transportation industries, which
employ more than 400,000 men in
France and thus provide a livelihood
for some 2 million people.

' Translated from the French by R. M. Hower.

Humanism and Technical Education

In the first place, I should like to say
that I consider their programs, methods
and results to be excellent, and that I
do not set "culture" and "technique"
in opposition to each other, as some
people see fit to do.

"Form brains, ind furnish them with
ideas of a general nature," say those
to whom every well-formed or well-
stocked brain seems receptive to every
kind of technical knowledge, to whom
every hand appears fitted to learn
quickly and well the performance of
any task which may be assigned to it.
To listen to them, one might suppose
that a course in Humanism, exclusive
of everything else, would be the only
chance for a twentieth-century man to
temper the fury of the machine age and
avoid the erection around himself of a
wall of intellectual solitude.

"Let general, aimless culture give
place to technical education," say oth-
ers, to whom the practical man, well
versed in his technical processes and
skilled in the invention and use of
machinery, seems assured of becoming
a man in the fullest sense, one of the
elect among citizens. And they go on
to add, of their own accord, "technical
education will prove the salvation of
the mind."

These oversimplified statements seem
to me to be actually disproved by my
own experience. Although I know uni-
versity professors who have high au-
thority in the control of important
industrial and commercial affairs, I
also know of an industrialist who has

407



HARVARD BUSINESS REVIEW

tried, without much success, however,
to employ college men in a machine
shop, with the idea of providing him-
self with a leadership of high quality.
It has not been established that a good
workman in a special line will become
ipso facto a good foreman, or that a
good foreman will make a good shop
superintendent, or that a good shop
superintendent, any more than a gradu-
ate of the most famous schools, will
make a good chief engineer.

I put aside, therefore, these two
catch-phrases, "culture before all" and
"technique before all," disregarding
those who would tell us that one of
these, to the exclusion of the other, will
point the way by which men may real-
ize their highest destiny; and I ask
leave to study, first, certain data per-
tinent to that destiny, and, second, to
consider what it is that men must set
out to do.

Scientific vs. Social Problems

I do not want (although I ought) to
go into the spiritual and moral prob-
lems which arise. I shall follow the
custom of our time, which leaves these
in the darkness and concentrates the
brilliant light on economic problems.
Moreover, in an age of democracy, it is
on economic problems that one is more
frequently called upon to pronounce
an opinion—every four to six years at
the lea?t'

Is it a question of free trade or
protection ? The most sincere and en-
lightened minds profess diametrically
opposite views. By encouraging foreign
trade, by throwing open the ports of
our country to imports, nations of
potential customers may be enriched;
by clinging to protection, although ex-
porting becomes impossible, we are
certain of being able to support life.

Is it a question of confining industries,
progressively perhaps, to those coun-
tries or to those sections of each country
which are best suited to them.'' Here
we find high hopes of a lower cost of
production, but also gloomy fears of
migration of population and the possi-
ble disorganization of lives.

There is no more agreement, no
greater certainty, on financial, mone-
tary, political, social or international
problems. Hence it comes about that
every man who wishes to exercise his
hard-won right to take part in the
regulation of his own destiny must of
necessity hold an opinion on subjects
as numerous as they are difficult; or at
least he must have sufficient knowledge
of these subjects to choose between the
different views suggested to him.

For example, in England, that strong-
hold of individualism, of free trade
both in imports and in exports, we find,
in the course of three years, the triumph
of planned economy, the rationaliza-
tion of production and of distribution.
The Socialist "Marketing Act" of 1931
was completed and extended by the
Conservative "Marketing Bill" of 1933,
which regulates domestic agricultural
production, in compliance with the
demands of three-fourths of the pro-
ducers of each agricultural commodity.
What will the French peasant think and
do tomorrow.''

Again, in the United States, another
stronghold of private enterprise, where
economy, in contrast with that of
England, is entirely based on the de-
velopment of internal markets, and
where social legislation is the least"
progressive of all the great nations.
President Roosevelt intends to put into
practice a regime of planned economy
and is conducting a colossal campaign
of order against disorder, of organiza-
tion against anarchy. For the moment,
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he is requesting rather than command-
ing, and declares that he "puts his
whole trust in the force of the common
interest, in the force of the united
action of the American people." He
appeals to their intelligence to under-
stand, and to their will to accept, the
control of production. What of the
understanding, what of the will, of the
French laborer, artisan and petty trades-
man of tomorrow ?

We are no longer guided by the
invincible force of the opinions and
judgments of a few great popular
leaders; the authority of tradition has
lost its power over us. It is the law
which decides, and the law changes
with the parliamentary majorities which
represent the opinion of the citizens for
the time being. Thus we see that the
essential characteristic of political, eco-
nomic, and social problems is that they
can never be solved in the same way as
scientific problems. The solution of a
question of mathematics or physics is
"perfect" as soon as one single man has
discovered it, and its inflexibility leaves
other men no power of refusing to
accept it. But the solutions of these
other problems are different in kind, so
that a man who had them in his mind
could scarcely be said to have anything
real, since even the degree of their
truth depends on an assumption of the
reception which will be accorded them.
And in order to remove this uncer-
tainty, it is necessary that a great
number of men shall have helped to
discover such solutions, and played
their part indiscriminately in inspiring
them, approving them, and imposing
them on others. The genius of a single
Newton was enough to bring to fruition
the observations of Kepler, but the
con8en8us of public opinion alone makes
a living reality of the scientifically

correct solution of a political, economic
or social question.

This is why it has become so in-
dispensable, so vital, in the realm of
opinions, to give to all some "means of
appreciation," that is to say, "culture."

Thus manual and professional train-
ing are not enough for the modern
citizen. He must have something more.
He needs that culture which has been de-
scribed in unusually appropriate words
by M. Dumontier, representing the
Confederation Generate du Travail at
the Congres de I'Enseignement Technique
at Brussels:

Culture is not the adaptation of man to
a certain number of mechanical functions
of the brain—reading, counting, drawing,
etc.—but the formation of the human intei-
lett; it i8 the ability of one who has received
it, to adjust himself immediately in time
and space, to understand without effort
the various problems born of human
activity, to adapt himself instantly to all
situations, neve)- to feel himself a complete
stranger to any problem, whatever it may
be, never to admit his inability to under-
stand, never to accept a line of reasoning
which he knows to be false, but which he
feels himself powerless to oppose. It is
to have a personality which is at once the
issue of his own habit of mind and of his
knowledge of the universality of human
effort, and to be no longer condemned to
be nothing more than the shadow of
another personality.

Monsieur Herriot has described cul-
ture, in different words, but with no
less felicity, as "that which remains
when all has been forgotten."* It is,
in truth, from the ashes that new life
springs.

Man has no longer many enemies on
earth, since he has learned to conquer
cold, heat, darkness and distance, to
check disease, and to keep death at bay.
There can be no doubt that if he wishes

'Editor's Note: Tbis was Charles W. Eliot's
definition of "an education"!
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to fight against the ills from which he
suffers, ills for which, to tell the truth,
he must bear the responsibility but not
the blame, he must have a guiding
beacon; and it is education which ought
to furnish it to him—elementary educa-
tion, of course, for the great majority.
This education must last long enough
to give, in addition to the perfect use of
the technical and fundamental accom-
plishments which the intellect will
need (reading, writing, arithmetic, draw-
ing, etc.) the critical study of the past,
the sincere and vital study of the pres-
ent, the development of the powers of
observation, the cultivation of flexibility
of thought, the discipline of the judg-
ment. Little is needed in France—
sometimes a few opportune hints are
enough—to give to minds in process of
formation a taste for independent re-
search, a realization that formulae can
rarely solve human problems whose
subtle solutions must evolve in the
course of time, admiration for great
characters, a feeling'for collaboration
and discipline.

Can we say that all French people
ought to go to college in order to become
good citizens ? It would be absurd to
claim this, and vain to hope it. But the
culture which I think desirable for all,
the culture which ought to provide, in
a nation (and later, let us hope, in the
world as a whole) an element of harmony
through the sense of proportion which
it brings, can have its foundations laid
in the elementary school, and it can
then be carried on in the professional
school, and prolonged thereafter by
every possible means.

In a lesson on literature, history,
pure or applied science, the master
must seize every opportunity to show
the children or young people, even in
the face of their opposition, the beauty
of the great trends by which mankind

is swayed. What remains to us of the
past is the spectacle of a world full of
inequalities, to which certain intellects
and certain characters gave their con-
tribution more fully perhaps than would
be possible today; perhaps we are mov-
ing towards a world in which the differ-
ence between men will be less marked,
where their lot will undoubtedly hold
less of the unforeseen, and probably
also less suffering. But in describing
and interpreting one or another of
these trends, it is desirable and easy to
create the feeling of the grandeur and
beauty—the misery also—rooted in the
past, continued through the present,
and potential in the future; to beget
enthusiasms, to encourage admiration.
The radiance which is shed by the lives
of great men, by great schemes and by
great events cannot fail to help us to
walk in the more diffuse light through
which modern societies have to pick
their way.

The Problem of Livelihood

But man is not limited in his activities
to the role of citizen. He must earn a
livelihood for himself and for his family.
For a long time—if not forever—in the
centuries to come, the functions which
the majority of men will have to per-
form will be humble, rough and gross.
Many will be barred from all other
functions by intellectual deficiencies;
the progress of some will be retarded
by material circumstances. Men hustle
and press on toward positions of leader-
ship, but the roads which lead to them
are neither straight nor empty. A
dominant and broad technical educa-
tion should come to the rescue here, by
removing the material obstacles from
the path of those who are endowed with
intelligence but to whom fate has
refused the opportunity of prolonged
study, by opening another highway for
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those who are endowed with manual
skill or mechanical imagination, by
contriving a series of paths easier than
the overgrown slopes. But further, on
these new roads, it is essential to con-
trive points of lookout for those whose
vision carries far, and it is important to
see that those whose muscles are stout
and whose minds are alert shall be led
by a swift advance to the mountain
tops.

A man of worth always cherishes
ambitions, and he must be able to
retain the hope and possess the means
of realizing them. Bowed under the
hardest or most humble material tasks,
he foresees the power which would
accrue to him from a solid technical
education; and he is entitled to the
rapture which would be afforded him by
scientific, literary, or artistic knowledge,
for it is not enough for him to resolve
the material difficulties of the moment.
He seeks doggedly to escape these
difficulties, to oppose his dream to the
banality and falsehood of life, to raise
himself above "the dust of things
ephemeral." At all times and in almost
all places humanity has suffered nos-
talgia for something less vulgar than
the utilitarian life, for larger horizons,
for a world of poetry and art to make it
forget that other world where it toils,
strives and suffers. And the evidence
of the press and of the American novel
shows us the blemishes, the miseries
and the emptiness of lives cramped by
the unrelieved quest after material
well-being, and the flatness of a strictly
utilitarian culture.

In Ilya Ehrembourg's, The Second
Day of Creation, Kolka, who toils in
the mud to build, hears one day
"strange, extraordinary words, which
he already knew and indeed had often
heard: road, soul, dust, sorrow—words
which, joined together so beautifully

and so unexpectedly, made as it were
another language. He opened his ears
to the sound of them, and understood
that in many things there are more
words, and that words live with a life
apart. The world, which already inter-
ested him, expanded for him from that
hour on. Besides the knowledge which
he wanted to acquire in quickened
time, he understood that there existed
something else; sounds, a sadness with-
out reason, and a boundless and in-
communicable joy."

Who can doubt that this thirst for
knowledge which has been observed in
Russia, that this discovery of beauty
so moving in a poor moujik, are fre-
quently to be found in France? All
those who approach the French work-
man meet these qualities every day,
but there is something more; the
Frenchman is not satisfied to feel him-
self a man, but aspires to be a leader;
for his children he dreams of vaster
knowledge, of a nobler vocation, of a
wider field of action. Is it not in
compliance with his wishes that the
Conservateur des Arts et Metiers of Paris
has been able, by an educational system
of great value, to reach the humblest
elements among the people, to nourish
the deepest roots of the nation, to
enrich her gallant workers with a
general scientific education and to
furnish them with precious weapons
for the battle of life.?

Technical education, no less than
other kinds of education, must make
every effort to encourage all these
ambitions. Of course, the first thing
to do is to train workers of high quality,
thus raising the standard of industrial
and agricultural production and secur-
ing easier circumstances for the worker's
family; but we must also facilitate the
advance of those who are worthy of
such help.
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The admirable Directeur Giniral de
rEnseignement Technique, M. L'Abbe,
understands this perfectly. He has
not confined technical education within
the limits of the mere pursuit of the
calling, nor has he reduced it to a mere
apprenticeship for a single trade nor
isolated it from general education.
Side by side with each phase of the
latter, he has placed a phase of profes-
sional education. The combination of
the two systems offers to all men, in
some degree, that solid foundation of
humanitks primaires on which in the
future the edifice of their lives may rise
to greater heights, and through which
legitimate ambitions may be realized
more easily and the pleasures of the
intellect may be more extensively en-
joyed. These humanith primaires will
encourage the necessary reaction against
reality as well as action in reality, and
open the road to spiritual and moral
truth, running parallel with the road
which leads towards greater well-being.

The Spirit of the Railroad Man
I should like to cite an example,

drawn from a calling with which I am
familiar, by way of illustrating the
possibilities offered by the development
simultaneously or alternately, but in
any case long and steadfastly pursued,
of the two types of education.

For several years, the French rail-
ways have not been content with mak-
ing great progress solely in the perfection
of their organization and equipment.
The results which they have already
attained by devoting themselves to the
completion of the technical and general
knowledge of their personnel have given
rise to a further an^bition. They hope
that they will soon be able, by careful
selection based on intelligence, profes-
sional qualities, and qualities of leader-
ship, to raise to important positions a

much greater number of employees of
no more than ordinary education.

I emphasize the fact that the railways
employ directly more than 400,000 men,
providing a livelihood for more than
2 million men, women and children;
that 60% of the expenses of the rail-
ways, which reach a total of 14 billion
francs a year, are personnel expenses;
and that their technical training in-
cludes civil and mechanical engineer-
ing, electricity, metallurgy, commerce,
accounting, statistics and finance. Con-
sider the scope of the natural bents and
the branches of technical knowledge
which a railway system uses in its
everyday life; consider the importance
of the interests which depend upon its
condition; and as the greater number of
railway employees have received an
education which is mainly technical,
but not exclusively so, we may also see
the importance which may attach in
this case to conclusions based on a
fairly wide experience of men.

Undoubtedly, it is more essential
that each railway employee should be
equipped with some branch of technical
knowledge than that he should have a
sound general culture. However, a
supple mind and an extensive education
supplementing a perfect and varied
technical knowledge are of inestimable
value in a railway, since the work of the
railway man is not solitary, like that of
the shepard or ploughman; it is the
work of a team, and each member of
the team must know the work of his
teammates so as to facilitate it and, if
necessary, to correct it.

The advantage of the railway man's
vocation is twofold. It lies in the
collaboration which almost every act of
transportation requires from those who
find themselves involved in it. If the
fireman, or the plate-layer, or the
electrician, or the switchman, or the
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road-crossing keeper, or the station
workman, if a single one of these fails
in his duty toward the engineer, the
life of the latter, or at the very least the
punctuality of his train (an essential
condition of the safety of the driver
following him) is directly threatened.
And, of course, a great number of these
links are reciprocal. Hence comes that
feeling of solidarity, of team spirit,
which forms the living bond between
railway men, the basis of the action of
men of all ranks; this in turn accounts
for that "love of the railway" which
every true railway man has at heart,
and which makes the station master
cast a glance of regret on the empty
train, and rejoice when a train is on
time or the trucks run smoothly in a
shunting yard. Where each employee
has an interest in the work of his
comrades—work which goes on under
his eyes and is well known to him (a
rare thing in other industries)—he
tends to appreciate the need for a
perfect technique, realizes its grandeur,
wishes to perfect his own technique and
sees the work as vital and attractive; in
short, he performs better service.

But there is another advantage in
the work of the railway man, namely
the opportunity afforded to all of attain-
ing better positions and, even without
promotion stripes, of taking part in the
whole life of the railway. Various
elected delegations, indeed, have access
to the heads of divisions, to the heads
of departments and to the general
manager. No doubt they were origi-
nally, and in many cases still are, con-
cerned solely with material redress;
but with the passage of time, as
employers and employees learn to know
one another better and as a more
confident cooperation is established
between them, important professional
questions are dealt with in these peri-

odical meetings; and I may say that, so
far as I am concerned, there is no
important problem presented to the
railway which I do not bring up in the
presence of my twenty delegates, who
represent all classes of the personnel
from the unskilled laborers up to the
inspectors. I flatter myself that they
take a deep interest in these questions
and pass sound judgments on them.
Can it be supposed that this would
easily be accomplished either without
a mastery of technical knowledge or
the will to transcend it ? I will go even
further, and say that, with rare excep-
tions (and where are there no excep-
tions ?), the delegates are generally
chosen by their colleagues for their
worth as men and for their general
knowledge, as much as for their power
of obtaining redress, and that this
human value is so great that the advice
of those who are finally chosen as
representatives on the Council of the
railway is heard on equal terms with
that of the high officials, the important
agriculturists and industrialists and the
big business men who form the Council.

Educating the Railroad Man
We want to encourage this taste for

accurate reasoning, this desire to base
all conclusions on correct information;
we want to broaden the minds of our
employees, to reinforce the living bonds
of comradeship and team spirit, to
make possible for them an intellectual
sympathy with their superiors, so that
they may come to an understanding of
executive problems and their exigencies;
we want to provide ourselves, not only
with technicians, but also with well
informed delegates and administrators.
Therefore, in all departments of the
State Railway we are making every
effort to extend the general culture of
all our employees, at the same time



414 HARVARD BUSINESS REVIEW

that we are developing their technical
training. For the mind, as well as for
the muscles, the essential thing is to
find opportunities of keeping it supple
and trying its strength.

In our schools of apprenticeship, and
in the professional schools of technical
education which feed them in many
towns, we give 600 children a three
years' course, consisting of a technical
education supplemented by some ele-
ments of a general education (French
language, general knowledge of history
and geography, scientific subjects, social
ethics).

In our schools of advanced technical
training for our personnel, whether
employed in the traffic division, in the
locomotive division, in the shops, or on
the track, several hundred fully trained
men attend our classes for one, two,
three or four months to refresh their
memories of their school work, to en-
large their technical knowledge in their
own special fields, and at the same
time to learn sometlring about related
branches of technique.

Further, every year we choose about
fifteen employees between the ages of
25 and 35, men of all trades, and of the
most lowly functions, who often have
no more than their certificat d'etudes,
but men whom we feel to be capable of
continuing their education, and in whom
we have recognized definite professional
and moral qualities, and a definite
aptitude for leadership. Ihese men
we send to the special School of Public
Works {L'£cole SpeciaU de Travaux
Publiques) for a ten months' course.

We publish every month 6,000 copies
of a bibliographic bulletin containing
brief summaries of articles from peri-
odicals which might prove interesting
or instructive to our employees in the
most varied fields; questions of tech-
nique are touched upon, but also general

questions connected with railways, so-
cial, literary and historical notes, city
planning, organization of labor, pre-
vention of accidents, etc.; and every
month we lend to those who ask for
them, the S,cx)O or 6,ocxj periodicals
and books which have thus aroused the
desire for reading. Our library and
the number of articles asked for are
constantly growing.

Lastly, a monthly review, "UMtat,
notre Reseau," keeps our employees in
touch with important works executed
on the railway, and with innovations
in material, operation and repair, but
less from a descriptive than from an
educational point of view. The articles
in the review are usually prepared by
the employees or the heads of depart-
ments who have been the initial sources
of the ideas; and we try above all to
give our employiees a knowledge of the
existence of technical or human prob-
lems, the difficulty of solving them,
and the reasons for the position we
have taken. A manual of general in-
struction is thus provided, in which we
try to open the minds of our men in the
most widely varied ways, as often as
possible connecting concrete aspects of
economic or technical evolution with
the multiple life of the railway. To
all this, we devote an annual expendi-
ture of 9 million francs, and a great
deal of the time of our best men,
particularly our younger men. These
facts show the extent of our interest in
the enterprise.

But whatever may be the results
which we obtain, and they are very
good, we ought to recognize in all
sincerity—and my readers will share
my recognition—that they would be
still better, and easier of attainment,
if we received from the elementary
and professional schools children, not
more widely taught but more solidly
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grounded, with greater mental curiosity
and in better physical condition. It is
with this observation that I wish to end.

Conclusion
"Culture and technique" or "tech-

nique and culture"—and not "culture
or technique"—this is what we need on
the locomotive, on board ship, in the
airplane, in the business office. And
especially do we need wide culture and
infallible technique for the heads of
departments.

Those who have had a good liberal
education have everything to gain by
knowing the technique of their depart-
ments. Those who have begun in sub-
ordinate technical positions will find it
to their interest to add unremittingly
to their general culture. To the end
that they may not be chained to their
technique, that they may be enabled
to escape it, if the need or the chance
to go beyond it should present itself,
I should like to see them straining after
education, with that ceaseless intel-
lectual effort which is the real, the
only, means of building high and
harmoniously the structure of life.

This implies the perfect assimilation
of the knowledge offered to all French
minds by elementary education. It is
essential that the men who will have to
work, no matter how humble their
position in industry, in commerce, in
agriculture or in government service
shall have profited with life-long results
by the excellent teaching which they
have received in their childhood, and
that all human brains shall be culti-
vated long and earnestly. Since the
machine has come to lessen the sum of
human labor necessary to our life and
since, indeed, it has fostered the plague
of unemployment among adults, we
must profit by this and leave all children

in the elementary schools longer, one
year at least and two if possible, that
they may pursue their intellectual and
physical development without haste,
earnestly and solidly. It is essential
that we should, after they have been
active in industry, call them back to
school by means of numerous, well-
arranged and regularly-followed post-
graduate courses. Finally, we must
improve the physical condition of the
race. It will be expensive, no doubt;
there will be teachers' salaries, schools,
dispensaries and playgrounds; but it is
possible to vote these expenditures
without increasing the total budget.
It is preposterous that in France the
budget of Public Education should
represent only 6% of the total budget,
ahd that from this point of view,
France should be found in the third
class, below nations much less wealthy,
almost on the level of backward coun-
tries. The teaching staffs should be
numerous and of high quality, the
equipment and teaching material per-
fect. Among all the expenses which
countries have to bear, among all those
which a great and rich country such as
ours can afford, is there one whose
return—to look at it from this point
of view alone—could be more profitable
than that of expenditure voted for the
benefit of the children; expenditure on
centers for pre-natal care, on centers
for child-welfare, on schools of mater-
nity, on elementary schools, on courses
in manual training and home economics,
on courses of advanced post-graduate
and post-apprenticeship work, expendi-
ture on games in the open air and
vacation camps ?

Italy, Russia, Germany, Switzerland,
many other countries have realized
this. Is France incapable of following
them ?
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