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National Planning of Science and
Technology in France

France develops a national science policy through
cooperation of government, industry, and scientists.

France is in the midst of an imagina-
tive and dynamic experiment in the
planning of civil science and technology
(S&T) on a national scale. France
has the most formalized structure for
national planning in the Western world,
and many countries expect her to lead
in developing useful new concepts and
techniques for integrating science and
technology into national plans. French
efforts and progress in this regard de-
serve the attention of thoughtful scien-
tists and national policymakers through-
out the world.

Planning: An Orderly Technique

What France is attempting to develop
is an orderly technique for making es-
sential decisions about science and tech-
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nology. Increasingly the nation has real-
ized that there is no major sphere of
national policy which is unaffected by
science and technology. Economic and
fiscal policies must be tailored to the
country’s capacity to compete interna-
tionally and to provide ever higher
domestic living standards. Defense and
foreign policies depend on the country’s
technological and economic strength.
And rational policies for agriculture,
health, welfare, and education must re-
flect the present and future potential of
modern science and technology. Recog-
nizing this, the French are trying to de-
velop organized ways to include “science
in national policy” and to establish “na-
tional policies for science” (7). On the
one hand they are attempting to analyze
the potential effects of science and tech-
nology on various national affairs and to

36. G. C. Griffith, G. Nicholas, Jr., J. D. Asher,
I. Amer. Med. Assoc. 193, 85 (1965), have
now described an additional entity of bone
disease, entitled ‘heparin osteoporosis.” In
the treatment of coronary heart disease,
they found that prolonged dosages of hep-
arin (15,000 to 30,000 units per day for 6
months or more), resulted in softening and
spontaneous pathological fracture of the
patients’ bones (vertebrae and ribs). Prior
to this new clinical finding, it was reported
earlier this year [P. Goldhaber, Science 147,
407 (1965)] that experimental bone resorp-
tion in tissue culture was enhanced when
heparin was added to the substrate of the
culture medium. These observations may
shed new light on the significance of mast
cells as potential sources of endogenous
heparin. In the gingival supporting tissues
of the teeth-—next to which the jawbone is
notoriously prone to pathological resorption—
it has been demonstrated that mast cells are
more abundant than in any other connective
tissues of the human body [G. B. Wislocki
and R. F. Sognnaes, Amer. J. Anat. 87, 239
(1950)1.

provide for scientific advice at proper
levels throughout their policy-formula-
tion structure. On the other, they are
trying: (i) to allocate their limited scien-
tific and technical resources to achieve
maximum support for France’s entire
complex of national goals, and (ii) to
advance the health of their scientific and
technical communities by providing
sufficient resources both for adequate
academic training and for active pursuit
of research and development in areas
of vital national interest.

The alternative to planning scientific
and technical commitments is not, as
many initially believe, to leave S&T
in a wondrously free state, uninvolved
in political or economic affairs, for gov-
ernment and the economic community
must make decisions which are affected
by—or which actively influence—sci-
ence and technology. In France, the
government must build and staff educa-
tional and research institutions. It must
maintain a viable military establishment
to support international goals. Through
its nationalized industries, the govern-
ment must also determine what technol-
ogies will be used for transportation,
energy conversion, and communica-
tions. In most other fields private de-
cisions determine the nation’s technol-
ogy, that is, the nature of its producing
units, the sophistication of its industrial
processes, the variety of its products,
and the raw materials and human skills

The author is Professor of Management at
Amos Tuck School, Dartmouth College, Han-
over, New Hampshire. This article is adapted in
part from a speech before the Industrial Re-
search Institute and Chemical Commercial De-
velopment Association, St. Louis, Missouri, Oc-
tober 1964.
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which will be exploited for economic
purposes. Such decisions must be made
in any modern nation, with or without
national planning. Thus, the true alter-
native to planning in this sphere is to
allow independent decisions simply to
lead wherever they will.

During the postwar period a power-
ful group of intellectuals and political
pragmatists began to believe that France
could not afford the potential conflict
and waste of completely uncoordinated
S&T commitments. The country’s pool
of trained scientific and technical people
was too small (approximately 40,000 sci-
entists and engineers in 1963) and too
vital to national interests to allow for
avoidable wastes. In the late 1950’s the
government unilaterally began a first
step toward more effective use of S&T
resources. It developed an improved
apparatus to analyze and coordinate its
own commitments in order to avoid
waste, duplication, or inadequate sup-
port for specific scientific areas or tech-
nological programs. This amount of
S&T “planning” is the minimum obliga-
tion of any responsible government.

But the French soon realized that the
S&T decisions of the private sector were
intimately intertwined with those of gov-
ernment. Both competed for the
same technical personnel. (Approximate-
ly 17,000—or over 40 percent—of
France’s scientists and engineers were
in industry in 1963.) Agriculture, ser-
vice activities, and industry had to be
kept technologically efficient to provide
a strong economic base for the coun-
try. And private industry had to provide
components, equipment, and raw ma-
terials to permit truly effective develop-
ment of the government’s own S&T
activities.

Consequently, the government set up
a dialogue with the private sector on
scientific and technical affairs. This dia-
logue offers the private sector informa-
tion about the government’s desires and
intentions. Similarly, it provides an or-
ganized means for the private sector to
inform the government about its plans
and needs. As a result of this dialogue
the government hopes that it and indus-
try will be able to make key decisions
on civilian science and technology in a
coordinated, balanced way to support
all major national goals. It is this aspect
of France’s S&T planning which repre-
sents the most radical departure for a
“private enterprise” economy of the
Western world, and it is on this aspect
of French planning that this article will
focus.
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The Planning Philosophy

The inclusion of private S&T in na-
tional planning is completely compatible
with the French concept of “planning
without compulsion.” Those involved in
planning constantly emphasize their in-
tention to avoid “central direction” of
science or of the total economy. The
basic philosophy of French S&T plan-
ning is to bring the proper people
together in an orderly way to help make
the decisions they should probably influ-
ence anyway. The result of the process
is not “direction” of S&T by a central
authority, but an attempt to rationally
allocate limited resources in both private
and public spheres. The chief tech-
nical officer of an international phar-
maceutical company expressed the
French planning philosophy succinctly
as follows:

The Plan does not tell a private re-
search organization what to do. Nor does
it tell a company what it is to sell. On
the other hand, reports from the Plan say,
“If we want to reach particular economic
goals . . . there is need for research on
the following items.” It does not divide up
the specific projects to be accomplished
by different institutions . . . The govern-
ment will not contribute monies to private
companies’ research efforts. And industry
would not follow the Plan in areas which
did not interest it.

However, the government clearly has
incentives it can use to encourage ac-
tions compatible with its policies and
to discourage those conflicting with its
wishes. The government, of course, will
invest directly only in scientific and tech-
nical efforts compatible with its speci-
fic objectives. It can manipulate general
financial and credit policies to support
its ends. It may also use tax credits, con-
cessions, penalties, or subsidies to influ-
ence individual organizations. Licenses
or permits can be made simple or diffi-
cult for individual concerns or economic
sectors to obtain. Similarly, the ease
with which a concern or economic sec-
tor can make sales to the government
may depend upon its general coopera-
tion with certain aspects of national pol-
icy. Yet such incentives and remedies
are no different from those available to
any other elected government. And they
are not necessarily more dangerous with
national planning than without it.

The only authoritarian enforcement

measures now in use are building per-

mits, authorizations to construct new
plants in Paris, permits to open oil re-
fineries, and certain price controls (2).
On the other hand one should recognize

that through nationalization the govern-
ment has obtained substantial direct con-
trol over the important technological
areas of energy, transportation, and tele-
communications, which together ac-
count for a large percentage of France’s
total S&T investment. Some also claim
that the government has used its con-
trol of commercial banks to extend or
withhold credit to individual concerns
on a discriminatory basis. But virtually
all such direct controls are outgrowths
of decisions to nationalize or subsidize
certain industries and not results of na-
tional planning per se.

To effectively develop and allocate
science and technology on a national
basis it was vital that France satisfac-
torily balance its use of sanctions, vol-
untary cooperation, and the totally free
choice of individuals. No one I met
during my study thought that unreason-
able authoritarian sanctions had been
applied, and most thought that better
planning had both strengthened French
science and furthered the application of
technology in the national interest. In-
terestingly, many French industrialists
and scientists believe they are consider-
ably freer from government interference
than their U.S. counterparts. Many also
state that the technical and business
communities benefit substantially from
having government investments, incen-
tives, and sanctions applied within a
carefully conceived overall framework,
rather than as the result of a random
interplay of political power among indi-
vidual concerns, economic sectors, and
government departments. The French
planning process provides a formal
mechanism for presenting and weigh-
ing the views of all competing interests.
Hence it militates against unwise deci-
sions which might draw unwarranted
technical support or investment into cer-
tain politically popular fields despite
overwhelming cost to other more im-
portant sectors.

The organizations which carry out
this “noncoercive planning” concept are
uniquely French. They have been de-
signed to cope with the special prob-
lems currently facing France. They
have been adapted to France’s unique
institutions of government, commerce,
and education. Yet they are not ultimate
solutions. They are constantly evolving
to meet new needs and challenges.
Hence they must not be judged by
their direct transferability to other cul-
tures, but by their success in helping
France deal with its special problems
in a changing world.
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The Interministerial Committee

The three most important bodies in
the formulation and execution of sci-
ence policy for the government sector
were created by decrees on 28 dnd 29
November 1958. Figure 1 shows their
relationship to each other and to other
major scientific and technical planning
groups (3).

The Interministerial Committee for
Scientific and Technical Research con-
sists of those cabinet members responsi-
ble for the principal research-perform-
ing groups within the government (4),
along with the Minister of Finance and
Economic Affairs. This committee, un-
der the direct chairmanship of the
Prime Minister, meets about twice a
year to consider “all measures tending
to develop scientific and technical re-
search” as well as those concerned with
“equipment programs and the apportion-
ment of means and resources, particular-
ly in relation to allocations to be made
in the budgets of the different ministries
concerned.” The concerns of govern-
ment scientific and technical research
are thus brought to the highest possible

political level for policy formulation and

coordination. )

The Consultative Committee

The Consultative Committee for Sci-
entific and Technical Research (popular-
ly called the “Committee of Sages”) con-
sists of 12 scientists chosen for their
particular competence in the physical
sciences, technical research, or social
sciences. They are chosen as individuals
and not as representatives of particular
disciplines, economic sectors, or or-
ganizations. They are appointed for 2-
year terms, although in practice each
man usually serves 4 years, with half
the committee retiring every second
year. This turnover, together with the
relative youth of the committee mem-
bers—none to date has been a member
of the French Academy of Sciences at
the time of his appointment—is intend-
ed to provide a constantly fresh and
objective viewpoint.

The function of the Consultative
Committee is the overall review of re-
search carried out under government
auspices. The committee makes recom-
mendations on total government expen-
ditures for R&D and the overall alloca-
tion of funds to the major government
research organizations. But it does not
try to influence expenditures on specific
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projects within organizations. It also ad-
vises the Interministerial Committee on
scientific policy matters, such as inter-
national scientific cooperation, technical
manpower and training needs, and in-
centives for science and technology.
Major recommendations usually appear
as approved reports or adopted motions.
But the committee meets frequently (ap-
proximately biweekly), and “the govern-
ment is aware of its discussions.” Con-
sequently, the government has an im-
portant mechanism for continuous high-
level scientific advice. This committee
was a new departure for France, inti-
mately and formally involving scientists
in top-level discussions of government
policy formulation for the first time in
French history.

The General Delegation

The focal point for government staff
work associated with technical and sci-
entific planning is the General Delega-
tion for Scientific and Technical Re-
search (5). This body is the common
secretariat for the Interministerial and
Consultative committees and provides
staff analyses for the Secretary of State
for Scientific Research. It is also the
clearinghouse for all scientific and re-
search matters under the aegis of the
General Planning Commissariat and,
specifically, provides the secretariat of
the “horizontal” Commission for Scien-
tific and Technical Research. There are
only about 100 full-time people in the
General Delegation, but their capacities
are vastly extended by the appointment
of consultants and specialized work
groups on particular topics. A member
of the Delegation estimated that about
500 people currently participate directly
in its activities, most cooperating part-
time while employed full-time by private
Oor government organizations.

In the formal review of government
research programs the Interministerial
Committee, Consultative Committee,
and General Delegation operate like
this. The General Delegation discusses
R&D plans with top-level policy formu-
lators and research-performing groups
in the ministries while plans are in early
formulation stages. The ministries then
propose budgets which are consolidated
by the General Delegation and forward-
ed to the Ministry of Finance for review
with respect to the total funds avail-
able, but not for allocation to the indi-
vidual ministries. After this the budgets,
with analyses by the General Delegation,

go to the Consultative Committee, which
advises both on total S&T expenditures
and on the distribution of government
funds to various agencies. Next the
recommended “enveloppe” goes to the
Interministerial Committee, whose re-
sponsibility is to allocate funds by com-
mon criteria to each of the ministries
and to insure that these allocations offer
balanced support to the long-range goals
of France. Normally the Interministe-
rial Committee changes the total funds
and allocations recommended by the
Consultative Committee. The “new en-
veloppe” returns to the Consultative
Committee for review and then goes
back to the Interministerial Committee.
This cycle continues, with further staff
help from the General Delegation, until
the Interministerial Committee is satis-
fied with the overall budgetary balance.
The budgets then go to each minister
for final commentary before submission
to the National Assembly for approval.
At all stages of budget preparation the
General Delegation is said to join in the
“dickering” and “negotiations” which
are an integral part of any such process.
Thus, the General Delegation plays an
important role in coordinating the gov-
ernment’s research commitments.

The General Delegation is also a
key link in coordinating public and pri-
vate R&D. Its National Inventory for
the Means of Research studies French
R&D resources in both the public and
private sectars and analyzes questions
of research organization and documen-
tation. Its Funds for Development of
Scientific and Technical Research sup-
port “concerted actions” which bring to-
gether scientists from different disci-
plines—and often different economic
and social sectors—to work on problems
of national importance. And, most im-
portant, its Planning Service provides all
staff services on scientific and technical
affairs for the General Planning Com-
missariat, advises on appointments to
key planning committees for R&D, and
actually prepares the major coordinating
report on S&T for the French National
Plan—the most important single vehicle
for coordinating public and private re-
search on a national scale.

General Planning Commissariat

The General Planning Commissariat
has actual responsibility for drawing up
these 4-year National Plans, which cover
all aspects of the economy. The Com-
missariat is a small government office
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containing a few hundred people. It has
no authority to enforce cooperation dur-
ing planning or compliance with an ap-
proved Plan. Instead the Plan is based
on voluntary consultation among all sec-
tors through a network of “commis-
sions,” appointed and coordinated by
the Commissariat. Over 3500 people
participate part-time on these planning
commissions.

Central to the planning process are
some 23 “vertical commissions” (6).
Each carries the major burden of draw-
ing up a plan for its “sector,” that is, an
important industry (Energy), economic
area (Agriculture), or major social ques-
tion (Health and Social Investment).
Each vertical commission usually con-
tains representatives of industry, govern-
ment, and labor. Representatives are
selected by the Planning Commissariat
after consultation with appropriate busi-
ness syndicates within the national em-
ployers’ organization (Conseil National
du Patronat Frangais), government ad-
ministrators, labor unions, and so on.
The Commissariat tries to select people
who will work constructively with all
others on their commission and to avoid
those who would bog down the commis-
sion’s activities in endless diatribes or
who would not have the energy and in-
terest to carry the load.

The first three national plans did not
give much specific attention to the im-
pact of science and technology. Some
effort was made to introduce S&T fac-
tors into the Fourth Plan (1961-1964),
but the final plan primarily reflected the
views and needs of government research
and the universities. The Fifth Plan con-
siders S&T as a principal dynamic force
affecting all important sectors. A small
“R&D work group™ has been established
within each appropriate vertical com-
mission. Some of its members are on
the commission; others are called in as
consultants (7). Each work group will
write an R&D section for its vertical
commission’s report. The group will
analyze the goals and technological po-
tentials of its sector and try to outline
the size and nature of the technical man-
power, fiscal, and equipment resources
needed to meet its commission’s goals.
Finally, it will suggest government pol-
icy changes needed to support its com-
mission’s R&D objectives. The R&D
work group thus provides a powerful ve-
hicle for stimulating greater coordination
of scientific research and public policy
in each sector.

But the activities of all sectors need
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coordination to maintain fundamental
economic and social balances. This is
the function of several “horizontal com-
missions” (on economics and finance,
manpower, regional development, pro-
ductivity, and scientific research) (8).
The horizontal commission for Scientif-
ic and Technical Research was estab-
lished in August 1960. This commission
consists of the entire Consultative Com-
mittee plus certain “members by right”
(9). Its primary functions are to over-
see and coordinate the R&D work
groups within the vertical commissions
and to draw up a total national plan
for scientific and technical research. Co-
ordination between work groups is as-
sured, wherever possible, by having at
least one member of the “horizontal
commission” on each vertical commis-
sion’s work group. Unfortunately this
means that France’s key science policy
makers, Consultative Committee mem-
bers, are heavily overburdened. They
generally serve on the Consultative Com-
mittee, the horizontal commission, and
a vertical committee work group, yet
must also carry full-time responsibilities
as scientists or executives in major re-
search laboratories.

After the final plan is drawn up, the
“horizontal commission” for research
will publish its report, “La Recherche
Scientifique et Technique,” for dissemi-
nation by the Planning Commissariat.
During the Fourth Plan this document
was reportedly written by the General
Delegation’s Planning Service. It laid
down only broad philosophical guide-
lines rather than concrete technical
recommendations. But with improved
data and broader participation of the
technical community in the Fifth Plan,
the next report will perhaps be more
explicit and useful.

Public-Private Research Planning

A brief description will help to dem-
onstrate how this complex organization
actually works out a coordinated Na-
tional Plan and its associated science
policy. After thorough statistical anal-
yses and much high-level political dis-
cussion, the government establishes
broad national goals for the forthcoming
4-year period. These are purposely set
a little high to stimulate creative think-
ing and a positive national effort. The
goals finally agreed on for each plan
have varied considerably, but in broad
measure they have been attained or ex-

ceeded. The First Plan (1946, 1952-53)
was essentially aimed at reconstruction
and at bringing basic industry’s produc-
tive capacity up to pre-World War II
levels. The Second Plan’s principal ob-
jectives were to further expand capacity
in basic industries, to improve produc-
tivity in all sectors, and to expand the
gross national product by 25 percent
between 1952 and 1957. The Third
Plan (1958-1961) was primarily to pre-
pare France for entry into the Common
Market. Its “imperative tasks” included:
increasing domestic production by 27
percent and consumption by 24 percent,
restoring the balance of payments, pro-
viding capital equipment for future ex-
pansion, undertaking “social investment”
in housing and education, encouraging
vocational education and research, limit-
ing the growth of Paris and its suburbs,
and providing increased technical assist-
ance to underdeveloped countries. The
primary objectives of the Fourth Plan
(1962-1965) were to: increase GNP by
24 percent, change the energy balance
of France, modernize public transporta-
tion facilities, increase telecommunica-
tion facilities, improve tourism and pub-
lic services, obtain full employment,
create a surplus balance of payments,
place research and development in a
high-priority position contributing to
economic and social goals, and improve
the living standard of less favored na-
tional groups and regions. Each plan
also established more detailed and quan-
titative objectives for each important
sector.

After broad objectives are set, there
begins a process of ‘“elaboration” in
which each vertical commission esti-
mates its potential contributions toward
accomplishing the objectives and fore-
casts the demands its activities will place
on all other sectors. This process is best
illustrated by showing how a specific
commission, for example the Energy
Commission, would operate. Let us as-
sume that the government has set cer-
tain broad targets which directly affect
the energy sector. These might include
a total economic growth of 5% percent
per year, a positive balance of payments,
and the continued development of a
more flexible, lower cost, energy base
for France. These targets are presented
to the Energy Commission along with
a questionnaire concerning the potential
contributions and needs of the energy
sector during the period to be planned.

The Energy Commission, represent-
ing both nationalized units and private
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concerns like the major oil companies,
then analyzes cnergy demand for the
next 4 years on a national scale. The
energy demands of each major market
(such as highway transportation, house-
hold, industry, railroads, aviation, power
stations) are forecast, using both broad
economic indicators and specific demand
data from other commissions (such as
those on transportation or housing).
From this the Energy Commission esti-
mates future demand for each primary
energy source: solid fuels, petroleum,
hydroelectricity, nuclear energy, and
gas. As these forecasts are developed,
the R&D work group counsels on the
expected technical “state of the art,”
outlines the R&D plans of major gov-
ernment laboratories, recommends fields
needing greater (or less) emphasis, esti-
mates the sector’s total technical man-
power needs, and suggests policies help-
ful to the development of required tech-
nologies. The commission’s final fore-
casts are then converted into growth and
productivity objectives and into fiscal
and manpower demands for new
energy capacity, modernization of facil-
ities, development of proved fuel re-
sources, exploration for new resources,
research and development programs,
and so forth.

While such analyses are going on,
the Planning Commissariat and the hori-
zontal commissions constantly see that
common national account data are used
by the vertical commissions, that each
commission is aware of the market de-
mands and supply restrictions imposed
by other commissions, and that all plans
are aligned to meet expressed national
goals. For example, if the horizontal
commission for research saw that the
Energy Commission’s plan to develop
nuclear energy rapidly would draw off
too many physicists from other key
areas, it would try to persuade the En-
ergy Commission to modify its plans.
Similarly the Commissariat would in-
form the Manufacturing, Iron and Steel,
and any other appropriate commissions
about the demands the energy sector
would create for their products and
technologies.

When the physical and financial co-
herence of its plan is finally established
relative to those of other commissions
and national goals, the Energy Com-
mission will write a report establishing
specific objectives for each of its major
components and recommending govern-
mental policies needed for their accom-
plishment. Such policies for R&D might
include the continuation of rapid depre-
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ciation allowances for gas and petroleum
research, de-emphasis of coal research,
and special credits to international com-
panies performing research in France.
Its report will then be synthesized with
those of other commissions, approved
by the government and its highest eco-
nomic and social councils, and sent to
the National Assembly as a “law pro-
gram.”

When accepted by the National As-
sembly, a plan becomes “the law of
the land,” that is, a 4-year commitment
by the French government to help
achieve the objectives it sets forth., Dur-
ing this period, the activities of national-
ized units will be controlled to fulfill
their share of final objectives. The Com-
missariat will also report to the govern-
ment on progress in carrying out the
plan and give the Assembly an analysis
of how each major legislative proposal
will affect accomplishment of the plan.
Private companies will merely use data
from the plan and their sector’s objec-
tives as guidelines. If the objectives are
well formulated and government support
is consistent, companies will tend to sup-
port the plan voluntarily, but little at-
tempt—other than through the use of
broad incentives noted above—will be
made to force individual companies to
comply with the plan in detail. The
French emphasize that the plan must
be flexible to meet new challenges and
that individual initiative and continual
adjustments are necessary in its detailed
execution. But they expect the plan to
provide consistent objectives, data, and
policy guidelines which will lend co-
hesiveness to public and private action
during the period of the plan.

By including private research in the
Fifth Plan the government hopes to (i)
force industry to think ahead about its
R&D commitments and their relation-
ship to the total economy; (ii) relate in-
dustrial R&D activity to that of other
sectors in order to better understand
and balance total national commit-
ments; (iii) obtain guidelines for the
nature and amount of assistance needed
to properly develop each specific sector
of industrial science and technology; and
(iv) establish better priorities for gov-
ernment science and education programs
to meet anticipated industrial needs.
While industry has been willing to co-
operate by informing the government
—ithrough industry-wide syndicates—
about its planned R&D expenditures, it
will not forecast specific new product or
process technologies. Nor will it disclose
strategic plans or proprietary technical

information. Nevertheless, the govern-
ment is better informed about industry’s
technical plans than ever before. And
business-government relationships in this
area seem to be conducted in an atmo-
sphere of increasing mutual confidence.

Other Coordination Groups

Although the plan and the science
policy groups described above achieve
substantial coordination of French re-
search, other organizations play an im-
portant role in this regard.

The Centre National de la Recherche
Scientifique (CNRS) is undoubtedly the
most important single force in French
fundamental research, and it may be the
most centralized establishment of its sort
in the Western world. CNRS supports
virtually all scientific research projects
in the universities and has its own spe-
cialized laboratories in certain fields.

CNRS reports to the Minister of Ed-
ucation in parallel to the universities and
the education-policy hierarchy of the
“grands établissements” (Museum, Col-
lége de France, Ecoles Normales Supé-
rieures des Hautes Etudes). Internally it
is organized into committees represent-
ing the different disciplines within its
total purview (including certain of the
social sciences and humanities). These
committees are made up principally
of professors in the respective fields
and scientists and administrators from
CNRS laboratories. But in an attempt
to better align CNRS research toward
national needs, a decree of 9 December
1959 widened the membership of the
CNRS directorate .and key national
committees to include engineers, scien-
tists, and economists from outside the
Ministry of Education. The committees
of CNRS periodically prepare the “Rap-
port de Conjoncture,” which for each
discipline describes the main lines of
research anticipated and details its
most important facilities and personnel
needs for the succeeding several years.

The degree to which the CNRS com-
mittees and the “Rapport” influence pol-
icy is unclear. Many people claim CNRS
dominates all French research. Yet, de-
spite widespread discontent, for years
CNRS salaries have been low——compa-
rable to those of civil servants instead
of industry or other government scien-
tists—and job security has been mini-
mal. Even after the substantial reforms
effected by the Consultative Committee
in 1959, there is no pension or security
in CNRS until one reaches the fairly
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senior title of Attaché de Recherche.
Many laboratories feel unduly restrict-
ed in obtaining equipment. And acquir-
ing additional personnel, or even trans-
ferring people from one laboratory to
another when this might benefit both the
laboratories and individuals, is extreme-
ly difficult. However, most people I con-
tacted thought the science-planning
process had helped to bring these short-
comings to light and that some reforms
were taking place, though not rapidly
enough to meet the future scientific-
education needs of France.

One of the most serious failings of
CNRS and university science is its isola-
tion from applied research and technol-
ogy. The universities are extremely
proud of their emphasis on research
which lacks pragmatic orientation, and
long resisted even establishing depart-
ments of applied science. Academic
practice and Ministry of Education pol-
icies have militated against fruitful rela-
tionships with science-using groups, par-
ticularly private industry. Professors are
discouraged from acting as consultants
to industry. If a company wants to sup-
port research in a university, its funds
must normally go to CNRS or the uni-
versity. The company rarely can make
a contract with an individual professor
or university research group. Individual
researchers and industrial concerns may
help each other with tests, assays, and
so on, but such relationships are unus-
ual. Publication, not application, has
been the goal of university research.
The result is a schism between univer-
sity research and science-using groups
in industry and government that has yet
to be successfully bridged.

Several recent actions have attempted
to facilitate relationships between the
universities and other technological
groups. A Service of Inventions has
been established in CNRS primarily to
increase exploitation of university re-
search. Inventors submit their ideas to
the Service for screening. Over 10,000
documents are received each year. These
result in some 200 invention dossiers
and eventually in about 50 patents. The
Service can assist the inventor in build-
ing prototypes, developing his patent
position, and contacting potential licen-
sees. If the patent is successfully li-
censed, CNRS and the inventor share
the royalties (usually 25 percent to
CNRS and 75 percent to the inventor).
Whether the Service will extend its sup-
port into development activities, pilot
plant construction, or market develop-
ment—as has the National Research
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Development Corporation of England—
is an open question. But the Service of
Inventions is a significant first step in
improving application of university and
CNRS research results.

Development Funds; “Round Tables”

The Development Funds for Scientif-
ic and Technical Research are a unique
French idea for improving scientific co-
ordination. The Funds provide flexible
supplements to approved R&D budgets.
Although of limited size (290 million
francs, or about $58 million, from
1962-1965) they allow the government
to move quickly between formal budget
periods to support scientific areas which
achieve sudden importance or urgency
relative to national interests. They also
allow the government to “seed” new
areas of research in France, to support
needed facilities in important fields, or
to bring together several specialized sci-
entific groups or individuals to launch
coordinated programs (called “concerted
actions”) on selected problems.

In administering the Funds, the Gen-
eral Delegation seeks advice from
the Consultative Committee and from
“round tables” formed to identify the
specific areas in which “concerted
actions” are needed. The Delegation ap-
points a round table of about 20 mem-
bers from a selected list of about 500
people in industry, government, and uni-
versity laboratories. Each round table
draws up a list of approximately 12 of
the most significant technical problems
within its particular sphere (electronics,
water resources, high-polymer chemis-
try, and so on). This list is submitted
to various knowledgeable organizations,
including appropriate industrial con-
cerns, to suggest priorities among the
problems and to propose specific ap-
proaches for research. A round table
subcommittee then recommends to the
General Delegation which specific proj-
ects should be supported and in which
government or private laboratories.

Round table discussions have been
divided into two basic series. The first
program (1961) of “concerted actions”
was concerned primarily with basic
research and involved discussions of
applications of genetics, cancer and leu-
kemia, molecular biology, energy con-
version, documentation, marine exploi-
tation, neurophysiology and psychophar-
macology, animal and human nutrition,
economics and development problems,
space research, and demographic, eco-

nomic, and social analysis. The second
program (1963) of “new actions,” em-
phasizing applications more than basic
research, has <discussed agriculture,
building and civil engineering, earth sci-
ences, electronics, computers, automa-
tion, high-polymer chemistry, large-ac-
celerator design, and precision mechan-
ical engineering. These are not discrete
groupings, nor is the list of “new ac-
tions” complete. Further discussions are
probably going on at present, and both
the topics and format of the round
tables are constantly evolving to meet
France’s changing needs.

The most significant feature of the
round tables is that for the first time in-
dustrial and university scientists have
been brought together to discuss their
joint roles in providing needed technol-
ogy for the country. For the first time,
the university professor has been asked
to look at the possible technological im-
plications of his science, and industrial-
ists have overcome enough of their sus-
picions to discuss some of their scien-
tific needs with government scientistsand
educators. So strong were the biases of
both groups that it took over a year
just to work out an initial format ac-
ceptable to all parties. But the round
tables represent real progress. As one
member of the General Delegation said,
“Five years ago this kind of relation-
ship would have been impossible. But
the Common Market has finally forced
industrialists, academicians, and govern-
ment people to work together for a
common good.”

One other coordinating mechanism
deserves special mention. A major criti-
cism of planning discussions in the past
was that they were too much oriented
toward short-term problems to provide
useful guidance for long-term commit-
ments such as education and research.
Consequently, for the Fifth Plan the
General Delegation has established a
series of “description groups” to study
the long-term (through 1985) outlook
for each specific scientific discipline, its
most significant and likely contribu-
tions, and its probable training and
facilities needs. These projections are
only to anticipate major trends, not to
stimulate specific current action. But
some members of these “description
groups” will also serve on the R&D
work groups of the vertical commissions
and on the round tables described
above. They thus should bring a longer-
term orientation to other planning
groups. And they should be better able
to see their sciences in the context of
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the long-range resources and needs of
France.

All of these organizations are intend-
ed to develop a sounder, more efficient
scientific and technical base for France.
But have they? What contributions have
they made to date? Is France better off
with or without S&T planning? There
is no question in my mind that France
has gained a great deal from its efforts
to date and should continue to do so in
the future. Although the planning struc-
ture must continue to evolve to meet
new challenges, it has already made
many significant contributions. Three
broad accomplishments are immediately
apparent:

1) For the first time France has be-
gun to develop organized data about its
scientific and technical commitments.
Only in the last two years has the Na-
tional Inventory obtained enough sub-
stantial R&D information from indus-
try to make informed guesses about in-
dustrial research activities. This infor-
mation is still subject to a great amount
of error, and it will take time to work
out problems of definition and report-
ing. But at least French national eco-
nomic, manpower, and political policies
are no longer being made in a void of
scientific and technical data, and the
groundwork is laid for improved infor-
mation in the future.

Further, the coordinated exchange of
information among various economic
sectors gives industries a more adequate
base for forecasting sales levels, tech-
nical potentials, and resource needs. It
provides much data, which would not
otherwise be available, on the plans of
interrelated sectors such as the fuels,
energy, basic metals, and manufacturing
industries. Such data are essential in
order to realistically estimate trained-
manpower requirements, forecast S&T
investment needs, and allocate scarce
human and capital resources.

2) The French government can ob-
tain competent top-level advice on scien-
tific affairs in an orderly, timely fashion
and with thorough staff analysis. The
planning process tempers the effects of
pressure groups or lobbyists and offers
science  policy makers an opportunity
for a more balanced viewpoint than
they might otherwise achieve. Pressure
groups must relate their activities to
common objectives, and all major sec-
tors have an opportunity to influence na-
tional S&T policies. The tendency is to
produce a more consistent government
policy which allows better coordination
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of ministry activities and improved allo-
cation of government and nationalized-
industry investments in S&T.

3) Organized planning has educated
a number of national leaders. It has
intimately involved key industrialists,
academicians, union leaders, and politi-
cal figures in initiating and coping with
technological change. These people’s in-
creased capacity to relate their activities
to total national objectives may well be
the most important single contribution
of the planning process. Major attitude
changes were. essential in industry, un-
ions, and government to permit the
enormous technological changes which
have: (i) made oil and gas, rather than
coal, chief sources of energy in France;
(ii) created independence of political ac-
tion through the “force de frappe”; (iii)
relocated major segments of industry
from Paris into the provinces; (iv) shift-
ed national production from agriculture
and small-scale industrial products to-
ward complex industrial and consumer
goods, while maintaining full employ-
ment and sustained economic growth;
(v) thrown specific industries into in-
creasing direct international competition
both within the European Economic
Community and in non-European mar-
kets; and (vi) brought about enormous
cultural and social changes in regions
relatively unaffected by technology for
centuries past. It is doubtful that this
much change could have been so swiftly
wrought in tradition-laden France with-
out the degree of cooperation and edu-
cation the planning process elicited.

In addition to these broad benefits,
planning activities have stimulated spe-
cific actions of major consequence.

There is an increased emphasis on
science and S&T training throughout
France. The percentage of the gross na-
tional product devoted to S&T activities
has increased steadily in the last several
years to an approximate 1964 level of
1.7 percent (10). This growth has been
especially important in increased em-
phasis on the applied sciences.

For the first time university research
has begun to be related to national
needs. The round tables, vertical com-
missions, and long-term study groups
have forced constructive contact be-
tween the academic, government, and
industrial communities. Decrees have
been proposed which will permit con-
tracts between individual university re-
searchers and industry. And depart-
ments of applied science have been cre-
ated in several provincial universities to

train people who can help bridge the
traditional gap between basic research
in universities and the use of science
in the solution of the nation’s economic
and social problems.

The Consultative Committee’s advice
has effected many reforms in CNRS.
CNRS committees have a wider repre-
sentation from outside the academic
community. Researchers’ salaries have
been improved, as have tenure and re-
tirement privileges. And funds have
been provided to better equip CNRS
laboratories.

The actions of the Consultative Com-
mittee and Funds for Development have
initiated significant scientific activities
in the important areas of space, atomic
energy, microbiology, human health,
agronomy, and computer components.

France has been able to extend its
scientific and technical capacity through
better organization of international
cooperative programs. These include
ORSTROM, (Office de la Recherche
Scientifique et Technique d’Outre-Mer),
European Economic Community groups,
and cooperative ventures such as the
Concorde supersonic aircraft project and
the nuclear center of the FEuropean
Organization for Nuclear Research
(CERN). Such efforts help France
achieve an impact with her S&T re-
sources she could not achieve alone.

National S&T planning is, of course,
not solely responsible for these develop-
ments. But it hgs undoubtedly provided
more rapid coordinated action.

Present Weaknesses

Despite its substantial contributions
to date, the French S&T planning ap-
proach faces many present difficulties
and has yet to cope effectively with some
important science policy problems. Its
most serious present weaknesses are the
complexity of the planning organization
itself, its committee approach, the po-
tential power of the General Delegation,
and the organization’s inability to obtain
significant action on certain questions.
Let us consider each of these briefly.

1) The S&T planning organization is
so complex that even people in key posi-
tions are often unaware of the total ap-
paratus or of the specific activities of
certain groups. For example, members
of the Consultative Committee cannot
always keep up with all of the active
“work committees” in the total organi-
zation. There is such a shortage of com-
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petent scientific and technical people
that a few people are involved in many
different activities. While their simulta-
neous presence on several committees
may provide a consistency of outlook,
it certainly means a lack of full-time
attention to any of the significant prob-
lems they are attacking. And in their
multiple roles many key scientific and
technical people are frequently serving
as the nation’s judges in evaluating the
roles of the very laboratories or special-
ties for which they must be solicitors.
Thus, the people who are responsible for
using government R&D money are actu-
ally judging the adequacy of their own
plans.

2) The committee approach has sev-
eral important drawbacks. A commit-
tee can always be formed to prove any-
thing by proper selection of members.
The objectivity of individual commit-
tees may thus be questioned. For ex-
ample, the Consultative Committee has
always been heavily loaded in favor
of fundamental research. This un-
doubtedly has affected the whole out-
look of research in France, where—
despite its dominant problem of ob-
taining better application of science
and technology—fundamental research
on esoteric problems is still much more
the vogue in government-supported
laboratories.

Committee discussion does not al-
ways bring out the deepest issues or
the most important questions regard-
ing the frontiers of research. Few or-
ganizations will disclose their most
imaginative thinking, and they cer-
tainly will not disclose any proprietary
information. Nor does committee dis~
cussion encourage the risk-taker. Com-
mittee reports tend to be generalized
to obtain a consensus and may not at
all represent the best individual think-
ers in the group. Finally, there tends
to be backscratching within the com-
mittees with an attitude of “don’t hurt
anybody.” Such problems may not
have been too serious to date because
science policy actions have been di-
rected primarily at obtaining higher
support levels for almost all sectors.
It has been unnecessary to “hurt” any-
one. But when hard choices—such as
the decisions of Britain or Sweden to
wipe out or reorganize entire industries
in order to make the whole economy
more effective—face France, the “vol-
untary committee” approach may sim-
ply break down.

3) The General
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Delegation may

wield more power than is desirable.
The all-pervasiveness of the General
Delegation’s  influence  undoubtedly
helps to coordinate all scientific and
technical activities in France. But its
extensive liaison activities, its position
as the sole staff unit for the three most
important science policy groups in
France, its appointment of certain
technical committees, and its control
of the Funds for Development give
the General Delegation enormous in-
fluence in allocating French scientific
resources. ‘Although so much influence
always poses the threat of debilitating
over-centralization and the misdirec-
tion of science, there has been no
apparent misuse of the General Dele-
gation’s powers to date. And there are
significant formal and informal limits
to its influence in both the public and
private spheres.

4) Another problem is the incapac-
ity of the planning apparatus to obtain
meaningful action on certain recom-
mendations. The S&T planning struc-
ture is essentially advisory. The Presi-
dent, Minister of Finance, and a few
other key political figures actually
formulate and enforce significant na-
tional policies. If they are convinced
of the merits of scientific advice they
will follow it. If not, they will decide
as they see fit. Thus, decisions about
defense, atomic research, and space are
often made completely independently
of the scientific policy apparatus. At-
tempts to reform CNRS and to ex-
pand and modernize French science
education have never received the po-
litical force to carry them out. And
measures to increase emphasis on ap-
plied research have often bogged down
in the entrenched educational and re-
search bureaucracy. Unless key offi-
cials convert its recommendations into
action, the structure can become just
an elaborate information exchange
with little policy impact.

These flaws have certainly not out-
weighed the contributions of France’s
science policy apparatus to date. But
they are significant. And they may
prove critical failings as France at-
tempts to cope with its complex future
science policy questions.

Future Problems
Certain problems appear certain to

dominate French S&T planning activi-
ties for the next 5 to 10 years. To-

day’s planning apparatus will either
solve them, mutate, or fail because
of them. One can only conjecture
which will happen. But these are the
critical issues for French S&T plan-
ning:

1) An improved analytical frame-
work for committing S&T resources is
essential. First, better data are needed
on technical education capacities, stu-
dent enrollments and plans, present
R&D activities in all sectors, and fu-
ture requirements for each technical
specialty. Second, there must be anal-
yses of the impact of science and tech-
nology on economic and social affairs.
Third, more objective techniques must
be developed for allocating resources
among sectors and ranking programs
within sectors. Past S&T plans have
been formulated intuitively with in-
adequate knowledge of the human re-
sources involved and even less under-
standing about the potential impact of
allocating these resources in one way
as opposed to another. Such techniques
may have sufficed when France’s prin-
cipal problem was to stimulate more
effort in virtually all areas. But, as
total S&T investments grow and early
research matures into costly develop-
ment alternatives, more systematic
analysis will be essential to avoid gross
misallocations of precious resources.

2) The total education system must
reflect the needs of a modern tech-
nological society. Rapid and effective
technological change depends as much
on competent management, capable en-
gineering, or an adaptable work force
as upon elegant scientific solutions.
Total educational commitments must
be increased and balanced to supply
needed managers, applied researchers,
engineers, technicians, and skilled work-
ers, as well as scientists. Most serious
has been the lack of adequate profes-
sional applied research and managerial
training in France. Such training has
been largely left up to the ad hoc pro-
grams of individual companies and
laboratories.

Further, the whole educational sys-
tem suffers many anachronistic rigidi-
ties. It normally separates the liberal
arts and the physical sciences curricula
at the lycée level and continues the
separation through the universities.
Once started on one educational
“track” in childhood, a person finds
it almost impossible to change to
another. If a young person performs un-
satisfactorily on national examinations

1001



at critical stages in his career, he
tends to be shunted aside in the formal
educational system with little oppor-
tunity to later reenter the system for
professional training. Thus, many “late
bloomers” and people who want to
change careers are lost to science, en-
gineering, and other professions: A dy-
namic, technologically oriented French
society requires a much more flexible
educational system.

3) New mechanisms are needed to
bridge the gap between fundamental
research and technological application.
Fundamental science has traditionally
enjoyed high status, and theorists have
been held in higher regard than prac-
titioners. The best minds have gone
into fundamental research; and open
publication of results, not patentable
devices or useful application, has been
the prestigious end point of excellent
research.  Consequently, discoveries
made in France often were first ex-
ploited in the United States and other
“engineering-oriented countries” with
little direct benefit to France.

The need for increased emphasis on
the application of science has been
recognized and some first steps taken.
But it will take years to provide more
prestige for applied technical work, to
attract and train needed technical peo-
ple, to build stronger industrial re-
search organizations, to encourage im-
proved intellectual contact between
university scientists and the science us-
ing communities of government and
industry, and to break down tradi-
tional rigidities of organization and
compensation in CNRS and the uni-
versities. These problems will be ampli-
fied in developing increased attention
to unglamorous areas of civil tech-
nology where France has particular
needs. Highway engineering, building
research, consumer appliances, and
soft goods industries are perhaps more
important in modernization than so-
phisticated electronics, space, and nu-
clear programs. Yet attracting first-rate
people to these fields will be difficult.

Many French leaders feel strongly
that a device like the U.S. government’s
contract system is their greatest hope
for overcoming educational and indus-
trial inertia. They say contracting
could exert a far more direct and ex-
plicit influence on individual organiza-
tions where change is needed than do
present incentives. They believe con-
tracts could be used to break down
rigidities between government, CNRS,
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university, or industrial laboratories.
They could stimulate research on spe-
cific practical problems and could
more easily underwrite important de-
velopments for certain industrial sec-
tors or individual concerns. Contract
provisions could help introduce better
accounting and research management
practices throughout the country. And
contracts could help enforce desirable
allocations of resources to major na-
tional programs. Although not a pana-
cea, contracts could provide a power-
ful tool for progress.

4) The French patent system needs
a major overhaul. The lack of Patent
Office investigation before a patent is
issued and the use of general descrip-
tions of inventions instead of claims has
limited the protection provided by
French patents. This in turn has de-
creased the incentive to undertake de-
velopment risks. Many knowledgeable
people stated that the weak French
patent system has been a major barrier
to obtaining a higher utilization of
French scientific results and has had
the undesirable side effect of secret
development and nondisclosure of use-
ful technologies. In addition to
strengthening its own patent protec-
tion, France must also consider how
it will cooperate in the developing
patent organization of the European
Economic Community.

5) The size of French industrial
units will become an increasing con-
straint to technological progress as
France enters further competition,
both within the European FEconomic
Community and worldwide. It has few
large wvertically integrated companies
which have the economies of scale and
the technical base to clash head-on
with the American, German or British
“billion dollar” corporations. Smaller
French companies often cannot afford
significant R&D programs. Automation
and efficient modern marketing require
enormous sales bases which many
French companies simply do not have.
Thus, for international competition
certain industries may have to consoli-
date into larger competing units with
their own technical resources. This in
turn may obviate many parafiscal re-
search institutes, which in the recent
past have provided the technical back-
up for industries with small competing
units. Thus a large segment of the
French industrial research structure
may face great changes.

Finally, France may have to develop

new “‘support” institutions——such as
broader money markets, captive distri-
bution channels, mass advertising, and
supermarkets—to expand its invest-
ment and marketing base to meet the
demands of large-scale, high-volume,
complex industrial technology. All of
these could cause significant changes
in the organization of the French
economy, and changes of this scale
will not come easily. But they are
probable outgrowths of a sustained
drive to increase France’s standard of
living and world role through science
and technological advance.

6) As its society becomes more
afffuent, France’s national planning will
become more difficult. French plan-
ning may have been successful to date
simply because there was such a strong
latent demand for any production
which could be achieved. The real
problem of the country has been the
allocation of investment and the de-
velopment of manpower for almost all
sectors. Increasingly, economic growth
will depend on innovation to increase
the propensity to consume. As France
enters this new period—as it is ex-
pected to in the next 5 years—the
nature of the planning process will
change markedly with the uncertain-
ties of imaginative competitive market-
ing, creation of new products, and
fickle consumer response, added to the
ordinary problems of forecasting de-
mand and output in each sector. These
uncertainties will be reflected in more
complex manpower and educational
planning problems in the technical
sphere. Manpower allocation will be-
come more difficult as private com-
panies increasingly bid for technical
people and the percentage influence of
direct government investments in the
S&T sphere decreases. This shift to a
more decentralized affluent economy
will provide the real test of S&T plan-
ning in France.

These are immense demands to be
placed on a planning structure which
has existed so short a time. But they
are the problems of France’s future.
The only question is whether France
should formally plan to overcome them
or let the invisible forces of private
choice lead where they may. Unfortu-
nately, many of these issues are deeply
imbedded in the French culture, and
powerful forces will naturally resist
needed changes. Consequently, I be-
lieve that the only way for France to
overcome these problems (and hence
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to remain in the front rank of mod-
ern nations) is to attack them vigor-
ously and with the participation of all
who will be involved in the change.
And this is precisely what the French
S&T planning apparatus is attempting
to do. The apparatus must mutate to
meet France’s new needs. But a logi-
cal start has been made.

Summary

The imaginative French attempts to
plan civil science and technology in a
basically private-enterprise economy
merit worldwide attention. The basic
French S&T philosophy and structure
are described here for the first time in
any very complete form. The planning
apparatus has made many important
contributions to France’s recent scienti-
fic and technological development. This
article has attempted to document
both these contributions and the major
weaknesses in the current planning
structure. And it has noted the major
problems French S&T planning must
face in the future. Undoubtedly the
planning structure will continue to
evolve to meet these challenges. But
the real question is whether it can do
so fast enough or completely enough
to cope with the urgent demands of fu-
ture international competition, in-
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creased industrial consolidation, more
flexible educational and research or-
ganizations, and a more decentralized
affluent society. Perhaps an even more
proper question is whether France
could hope to meet these demands
without intelligent planning of its sci-
entific and technical commitments.
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officialdom of space is thinking of post-
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serious attention.
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