
troscopists (17) have investigated a 
number of nearby field stars of low 
metal content which appear to possess 
luminosities and surface temperatures 
comparable to those at the high-tem- 
perature end of the horizontal branch 
in metal-poor clusters. Preliminary re- 
sults suggest that the helium abundance 
at the surfaces of these stars is less than 
1 or 2 percent by mass. If this conclu- 
sion is borne out by further observation 
and analysis, then astrophysicists may 
be faced with the major tasks of (i) 
elaborating a quantitative theory of 
mass loss either by solar-wind mech- 
anisms or by shocks originating in 
the helium flash (or both), and (ii) 
refining the theory of energy flow (in- 
cluding mass loss) so as to remove 
the discrepancy between theoretical 
time-constant loci, as derived from low- 
helium models, and loci for metal-poor 
clusters. 

On the other hand, it has recently 
been argued (18) that the apparent 
low abundance of helium relative to 
hydrogen at the surfaces of stars near 
the blue end of the horizontal branch 
may be due to the fact that, under 
the influence of gravity, the heavier 
atoms of helium diffuse inward from 
the surface and are thus lost from 
view. In most other stars, the tendency 
for heavier elements to sink inward 
from the surface is counterbalanced 
either by convective mixing (when the 
star possesses a convective envelope) 
or by a rotationally induced circula- 
tion of matter in envelope regions (all 

real stars rotate to some extent). Stars 
at the blue end of the horizontal 
branch do not rotate very rapidly and 
do not possess convective envelopes, 
so that diffusion may well deplete the 
surface abundance of helium and there- 
by invalidate any attempt to gauge 
directly the abundance of helium be- 
low the surface. Hence it would seem 
that nature is conspiring to prevent 
the astronomer from knowing too 
easily the answer to that most im- 
portant question: What was the initial 
helium abundance in our galaxy when 
the oldest, metal-poor stars were form- 
ed? 
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Coordinated Planning for Science 
in Communist Europe 

Council for Economic Mutual Assistance coordinates 
national policies and plans in science and technology. 

Lloyd F. Jordan 

The role of the Council for Eco- 
nomic Mutual Assistance (CEMA) in 
coordinating policy and planning in 
support of scientific and technical col- 
laboration of its members has grown 
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steadily since 1956. The Council has 
made considerable headway, especially 
since 1962, yet several problems con- 
tinue to impede its efforts in this 
sphere. Both the progress achieved by 

and the problems confronting CEMA 
in such coordination are important de- 
velopments that merit consideration by 
those concerned with integration in 
Eastern Europe and with international 
scientific and technical collaboration in 
general. 

In January 1949 the U.S.S.R. and 
its satellites met in Moscow and or- 
ganized CEMA (1); other charter mem- 
bers were Bulgaria, Czechoslovakia, 
Hungary, Poliand, and Rumania, while 
Albania joined almost immediately and 
East Germany joined in the autumn 
of 1950 (2). Since December 1961 
Albania has not actively participated 
because of its strained relations with 
the U.S.S.R. (3). In 1962 Mongolia 
changed in status from observer to full 
member. Communist China, North 
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Korea, North Vietnam, Cuba, and 
Yugoslavia are not full members but 
participate in various aspects of 
CEMA's work (4); the extent and na- 
ture of their participation are governed 
by special accords. The most recent 
country to join in CEMA's work is 
Yugoslavia, which in September 1964 
concluded an agreement defining the 
nature and extent of its participation. 

The communique announcing its es- 
tablishment declared that one object 
of CEMA was the fostering of techni- 
cal cooperation (1). In an obvious at- 
tempt to offset the impact on east- 
central Europe of the technical assist- 
ance being offered to all Europe under 
the Marshall Plan, the second plenary 
session of CEMA (Sofia, 1949) adopted 
recommendations providing for "the 
broadening of scientific-technical co- 
operation and the exchange of techni- 
cal experience" (5). 

While the Soviet government con- 
cluded agreements on scientific-techni- 
cal cooperation with the other mem- 
bers of CEMA, provisions for the co- 
ordination of policy and planning in 
support of scientific and technical col- 
laboration were not included; instead 
the agreements restricted cooperation 
to the exchange of documents and of 
scientific and technical personnel for 
brief periods of study (6). 

Except for the resolution that re- 
sulted in the bilateral agreements be- 
tween its members, CEMA appears to 
have done little if anything between 
1949 and 1956 to promote scientific 
and technical cooperation; indeed, it 
led a very bleak existence during Sta- 
lin's years. For example, only three 
plenary sessions were reported between 
January 1949 and November 1953. 
There is no record of activity directed 
toward multilateral coordination of re- 
search policies and plans during the 
period from 1949 through 1954; rather, 
CEMA passed into oblivion after 
1950, a development in keeping with 
Stalin's policy decreeing autarchic eco- 
nomic development of the countries in 
the bloc (7). Moreover, Stalin's policy, 
which called for bilateral relations with- 
in the bloc, precluded the use of 
CEMA as an instrument of multilat- 
eral cooperation in science and tech- 
nology. 

After Stalin's death in 1953, CEMA 
took on new life and has since be- 
come increasingly occupied with pro- 
motion of cooperation among its mem- 
bers. in science and technology. 

The first steps toward coordination 
of national policies in science and 
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technology were taken by the CEMA 
countries in the post-Stalin period as 
an inextricable facet of the new poli- 
tical and economic policies initiated 
by Stalin's heirs. 

The leaders of the Soviet Union 
from 1954 began to emphasize formal 
organizational mechanisms as substi-, 
tutes for fiat and force in coordinating 
certain facets of their scientific, tech- 
nical, and economic relations. To this 
end, the dormant CEMA was revived 
in 1954; and the Council forthwith 
adopted a resolution calling for co- 
ordination of the national economic 
plans of member states for the 1956- 
1960 period. The harmonizing of such 
plans was intended to promote eco- 
nomic integration of the bloc and to 
counteract the trend toward disintegra- 
tion that had begun to show in the 
form of the 1953 riots in East Ger- 
many and Czechoslovakia. Such co- 
ordination was a necessary develop- 
ment in keeping with the newly pro- 
claimed principle of "Socialist division 
of labor"-also decided upon by 
*CEMA. In accord with this prin- 
ciple, each country in the Soviet bloc 
would strive to expand and develop 
industries in which it was particularly 
adept, and thus supply imports needed 
by the countries specializing in other 
fields (8). 

The revival of CEMA as a mecha- 
nism for coordinating certain facets of 
the economies of the Soviet bloc coun- 
tries required that its activities include 
the alignment of various scientific and 
technical fields directly related to in- 
dustrial and agricultural activities. 
Another major impetus for coordina- 
tion was revolt in Poland and Hungary 
in the autumn of 1956. These events 
further emphasized for the Russian 
leaders that the Soviet Union's hegem- 
ony within the bloc was seriously 
threatened, and that new adjustments 
in its relations with the Peoples' Democ- 
racies would be required to bolster 
it; changes in the pattern of scienti- 
fic and technical relations among the 
CEMA countries were to serve as an 
important instrument of this policy. In 
the wake of the revolts, the importance 
of continued development and closer 
integration of scientific and technical 
cooperation between the U.S.S.R. and 
the Peoples' Democracies of east-cen- 
tral Europe, as a manifestation of im- 
proving relations with both their gov- 
ernments and political parties, was 
given special emphasis and recognition. 
Scientific and technical cooperation was 
expressly mentioned, and declared to 

be one of the future important bases 
of cooperation, in the communiques 
that followed each of the bilateral con- 
ferences, of the Party and government 
leaders of the U.S.S.R. and of the Peo- 
ples' Democracies, that were held in 
late 1956 and early 1957 (9). 

Although CEMA's adoption of 
measures to coordinate the national 
scientific and technical efforts of its 
members has resulted primarily from 
post-Stalin changes in their political 
and economic relations, developments 
in Western Europe also have had an 
important impact on the thinking of 
Soviet-bloc leaders. 

Scientific and technical cooperation 
in Western Europe under the auspices 
of the Organization for European Co- 
operation and Development and the 
North Atlantic Treaty Organization 
serves to spur the Communist leaders in 
their attempts at integration in science 
of the CEMA countries. The Soviet 
Union especially fears a united and 
prosperous Western Europe, which not 
only presents an economic, political, 
and military challenge to the Soviet 
Union but also strongly attracts the 
Peoples' Democracies. Moreover, with- 
in the framework of Russia's declared 
policy of "peaceful coexistence" and 
"peaceful competition with capitalism,' 
scientific and technological advance as- 
sumes an even more important and 
urgent role. 

The Communist leaders are fully 
cognizant that the campaign to catch 
up with and overtake the West in 
economic competition depends upon 
rapid scientific and technological ad- 
vances and their application to produc- 
tion processes. That this factor is of 
central importance in the Soviet 
Union's policy of integrating the CEMA 
countries was stressed by a Soviet 
economist (10): 

In the first period, until about 1970, the 
world Socialist system is faced with the 
task of gaining time in the peaceful eco- 
nomic competition with capitalism.... 
Decisive advances will be made in laying 
the material and technological foundation 
of Communism and in achieving the 
world's greatest productivity of social la- 
bor and higher living standards. In total 
material production, the Socialist system 
will preponderate over capitalism. These 
changes in main will take place on the 
basis of modern technical achievements; 
the latest accomplishments of science and 
technology will be applied in industry on 
a mass scale, and existing enterprises will 
be automated and mechanized. 

While Russians have been the most 
vocal about the threat of the West's 
international scientific and technical 

797 



collaboration in the socialist-capitalist 
competition, spokesmen from other 
members of CEMA have supported 
them. Henryk Jablonski, then secre- 
tary of the Polish Academy of Sciences, 
has stated that "Scientific competi- 
tion is a part, and an important one, 
of the competition of the two world 
systems. We should not lose sight of 
the fact that in the Western bloc great 
efforts are being made in the direction 
of integration of scientific research" 
(11). 

Last but equally important is the 
fact that the members of CEMA are 
being pushed toward scientific and 
technical collaboration by the rising 
cost of research and development-a 
factor that is a growing pressure on 
all modern nations. Fundamental re- 
search today increasingly depends on 
very complex and expensive equip- 
ment, notably in such fields as high- 
energy physics and radioastronomy. 
Because of these rising costs, smaller 
countries cannot undertake research on 
their own in many fields (12). 

This factor particularly applies to 
the members of CEMA, all of which, 
except the Soviet Union, are small 
political entities. The importance of 
scientific and technical collaboration 
among CEMA members as a means of 
defraying the costs of research has 
often been stressed by some of their 
scientific and political leaders. Adam 
Wang, deputy chairman of the Polish 
State Planning Commission in 1961, 
stated that "We should not and we 
cannot afford, not only financially, to 
develop or conduct research in all di- 
rections. (13). More recently 
Bruno Leuschner, Politburo member 
and deputy chairman of the East Ger- 
man Council of Ministers, in discussing 
the vital importance of scientific and 
technological advance to social and 
economic development, pointed out 
that "In the present stage of the de- 
velopment of science and technology 
. . . a single country alone is not able 
to solve this principal task in all im- 
portant fields. Socialist cooperation 
among CEMA countries in this field 
makes it possible to solve this prob- 
lem internationally" (14). 

While' the leaders of the CEMA 
countries realize the benefits that could 
accrue from coordination of their na- 
tional efforts, their path is tortuous, 
and by its very nature the task is in- 
ordinately complex. 

Since 1956, when the first permanent 
economic and scientific commissions 
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were created, the institutional structure 
of CEMA has been gradually expanded 
and strengthened to increase its ability 
to cope with its growing role in 
the coordination of policy and plan- 
ning in support of scientific and tech- 
nical cooperation. 

At the 12th plenary session held in 
December 1959, the objects, principles, 
and organizational structure of CEMA 
were, apparently for the first time, 
enunciated in statute; hitherto CEMA's 
functions had been defined in a very 
brief and very broad joint resolution 
drafted in January 1949. The 1959 stat- 
ute was more specific in detailing re- 
sponsibilities and defining the functions 
of CEMA's various organs, the voting 
procedure, and the juridical nature of 
the Council's actions (15). Signifi- 
cantly, the statute designated scientific 
and technical cooperation as one of the 
two major responsibilities of CEMA, 
the other being economic cooperation. 

All actions of the components of 
CEMA concerning the coordination of 
policy and planning on scientific and 
technical collaboration are divided into 
two major categories: recommenda- 
tions and decisions. Recommendations 
refer to matters of substance; deci- 
sions are made concerning organiza- 
tional and procedural problems. Imple- 
mentation of the recommendations 
rests with the governments or the 
component agencies of the member 
countries in accordance with their legis- 
lation; decisions are effective on the 
day of the signing of the protocol cov- 
ering the meeting of the corresponding 
agency of CEMA. 

A The structure of CEMA comprises 
six major components: (i) the Confer- 
elnce of Party First Secretaries and 
Heads of Governments (the Confer- 
ence), (ii) the Session of the Council, 
(iii) the Executive Committee, (iv) the 
Secretariat, (v) the Conference of Rep- 
resentatives of member countries, and 
(vi) the Permanent Economic and Sci- 
entific-Technical Commissions. I shall 
discuss only components that play 
significant roles in the coordination 
of policy and planning. 

Although the 1959 statute does not 
specifically provide for the Conference 
a role in CEMA's activities, since 
its first meeting in 1958 this body has 
gradually become the principal policy~ 
making organ ( 15). In May of that 
year, the first Conference adopted sev-n 
eral recommendations for submission 
to CEMA for implementation; recom- 
mended was the drafting of long-term 

national economic plans (16). Sub- 
sequent meetings of the Conference 
gradually established its role as the 
supreme policy-coordination body (17). 

The June 1962 Conference meeting 
was especially significant for the evolu- 
tion of the Conference as a policy- 
coordinating body in the field of scien- 
tific and technical collaboration. The 
Conference then approved a document 
entitled "Basic principles for the inter- 
national Socialist division of labor," 
which had been prepared earlier at 
CEMA's 15th plenary session. This 
document contained the broad frame- 
work of policy within which future 
scientific and technical collaboration 
was to be planned; "Specialization and 
coordination of research and design 
work as one of the most important 
parts in a national specialization of 
production" was- stressed. The docu- 
ment also called for ". . . concentra- 
tion of scientific and technical forces 
by means of specialization and coordi- 
nation of work on the solution of the 
most important problems" (18). The 
Conference also adopted several mea- 
sures that were especially important for 
the coordination of the members' plans 
for scientific research. 

Coordination of research work in 
various fields had been attempted by 
CEMA as early as 1956, when the 
sixth session of the Council decided 
to coordinate national economic plans 
for the period 1956-60. Coordination 
of research was also undertaken by 
CEMA's newly created Permanent 
Economic and Scientific-Technical 
Commissions (19). The political up- 
heavals in Poland and Hungary in the 
autumn of 1956 disrupted coordination 
of planning for the period 1956-60. A 
new attempt at coordination was ini- 
tiated in the summer of 1958 when 
the ninth session of the Council an- 
nounced that long-term economic plans 
for 1960-75 were to be drafted; 
the period was extended to 1980 by 
the 13th session of the Council, which 
met in Budapest in July 1960 (20), 
and long-term ("perspective") scienti- 
fic-research planning was then begun 
by;CEMA members (21). The draft- 
ing of long-range plans for science 
and technical development was obvi- 
ously intended to facilitate intrabloc 
coordination of research with economic 
development. 

Concurrently with the drafting of 
long-range research plans, reorganiza- 
tion was undertaken of the institutional 
structure in each CEMA country, exa 
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cept Rumania, for the formulation of 
scientific and technical plans and for 
the coordination of the national re- 
search effort; committees or commis- 
sions responsible for coordinating the 
planning of research on a national 
scale were established at the national 
level everywhere but in Rumania (22). 
Indeed, it appears that the national 
institutional and procedural reforms re- 
sulted from CEMA's resolution and 
were intended to be preparatory to 
more systematic and tighter coordina- 
tion of science plans by CEMA. 

Throughout the bloc, apart from 
Rumania, a common base for planning 
and coordination had been established 
by 1962; it remained only for the new 
planning procedures to be applied on 
a bloc-wide basis by CEMA itself. A 
series of institutional reforms were 
begun in CEMA in 1962 that were 
intended to strengthen its structure for 
the coordination of scientific-research 
planning. 

Establishment of CEMA's Executive 
Committee in June 1962 was a major 
reform; comprising the deputy premiers 
of the member countries, it is, after 
the Conference, the most important 
organ. It has taken over the responsi- 
bilities formerly borne by the Session 
of the Council, whose infrequent meet- 
ings-twice yearly-could not provide 
the type of guidance needed for 
CEMA's enhanced role in plan co- 
ordination that -had been decided on 
by the June 1962 Conference. The 
Executive Committee meets frequently 
and has broader powers than those 
allotted to the Session of the Council 
by CEMA's 1959 statute. The Execu- 
tive Committee has a major role in 
the coordination of scientific-research 
plans; it determines the directions and 
decides the forms of organization in 
the field of scientific and technical 
collaboration (23). 

Creation, under the Executive Com- 
mittee, of the Bureau for Integrated 
Planning Problems, comprised of dep- 
uty chairmen of the national planning 
agencies of CEMA countries, was de- 
signed to strengthen the plan-coordina- 
tion process. The Bureau's role is pure- 
ly advisory, but its jurisdiction ranges 
across the whole gamut of planning 
problems; it probably influences to some 
extent the final content of the CEMA- 
sponsored research plans (24). 

Expansion of CEMA's Secretariat 
since June 1962 has strengthened its 
capacity to assist the Permanent Eco- 
nomic and Scientific-Technical Corn- 
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missions and the Executive Committee 
in coordinating scientific-research plan- 
ning. There are two categories of de- 
partments in the Secretariat: (i) sectoral 
departments (for example, those dealing 
with specific sectors of research, de- 
velopment, and production activities, 
such as chemicals, nonferrous metals, 
and engineering); and (ii) general de- 
partments (for example, the depart- 
ments for coordination of scientific and 
technical research, economic and scien- 
tific-technical information, standardiza- 
tion, and others having responsibilities 
that cut across the specialized produc- 
tion, research, and development sec- 
tors (24). Both categories are concerned 
with the coordination of research plans 
(25). 

Creation of the Permanent Commis- 
sion for the Coordination of Scientific 
and Technical Research in 1962 was 
another development of major im- 
portance for the coordination of scien- 
tific and technical planning (26); no 
earlier organization within CEMA had 
had the responsibility for maintaining 
an overall view of the efforts at col- 
laboration by CEMA countries. In 
responsibilities this commission differs 
from most of the other 25 CEMA com- 
missions in that it is concerned with 
science and technology in general, 
whereas most others are concerned only 
with their respective specialized sec- 
tors, such as radioelectronics, chemis- 
try, and machine building. 

Supranational Planning an Issue 

Determination of the approach to 
the planning of research under CEMA's 
auspices apparently entailed consider- 
able debate. Statements by Khrushchev 
and D. Gvishiani (deputy chairman of 
the U.S.S.R.'s State Committee for the 
Coordination of Scientific Research 
Work) left no doubt that Russia was 
a strong proponent, within CEMA, of 
supranational planning for science and 
division of labor in research. In 1962 
Khrushchev declared (27): 

It is most obvious that the time has 
come for us to start planning the devel- 
opment of science and technology on an 
international basis and to promote the 
most important scientific and technologi- 
cal research work, which of course is of 
common concern, in accordance with 
uniform long-term plans. This will enable 
us to assign research tasks to various 
countries and to bring up problems which 
will be solved-by scientists and engineers 
from several countries. 

Approximately 2 months later, Gvishi- 
ani echoed Khrushchev's words (26). 

The proposed formulation of a uni- 
fied long-range plan for scientific re- 
search and technology was obviously 
intended to go hand-in-hand with 
Khrushchev's proposed creation of a 
unified long-range economic plan for 
all CEMA countries, and with the crea- 
tion of a supranational planning organ 
in CEMA (28). What emerged from 
the deliberations on the planning of 
science and technology is, indeed, not 
supranational planning. The proposal 
to create a central planning organ in 
CEMA that would formulate a scien- 
tific-research plan for the member coun- 
tries, and assign research tasks, failed 
to achieve acceptance by the members. 
Supranational planning and the crea- 
tion of a supranational planning body 
within CEMA were rejected out- 
right by Rumania on the ground that 
both proposals' . involve most 
serious economic and political implica- 
tions likely to gravely harm the na- 
tional independence and sovereignty of 
the member countries" (29). 

The rejection of Khrushchev's pro- 
posal for supranational planning of the 
economies, including scientific research, 
of CEMA members was finally settled 
at the Conference held in July 1963. 
The Conference's communique stressed 
that "The best possible basis for multi- 
lateral coordination of plans is provided 
by bilateral consultations between mem- 
ber nations" (30). 

It was in direct response to the new 
emphasis on bilateral approach to the 
coordination of plans that bilateral in- 
tergovernment committees for eco- 
nomic, scientific, and technical coopera- 
tion have been established since late 
- 963. Bilateral commissions for scien- 
tific-technical cooperation had been set 
up in the late 1940's and early 1950's; 
these were now made subcommissions 
and placed under the new commit- 
tees (31). The committees are headed 
by deputy heads of governments, who 
also represent their respective coun- 
tries in the Executive Committee. This 
representation is undoubtedly intended 
to ensure that the negotiations of the 
committees take place within the broad 
framework of policy laid down by the 
Conference. Representation on the in- 
tergovernment committees includes ex- 
ecutives of the national planning agen- 
cies and representatives of scientific in- 
stitutions and of ministries responsible 
for administering sectors of research, 
development, and production (31). 
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Dynamics of Planning 

The first CEMA-sponsored plan for 
scientific research and technology was 
approved at the 11th session of the 
Executive Committee in March 1964 
(Fig. 1; 32). The first phase in co- 
ordination of plans is negotiated on a 
bilateral basis under the auspices of the 
intergovernment Committees for Eco- 
nomic and Scientific-Technical Coopera- 
tion (31). The directives for planning, 
which are formulated by the Commu- 
nist parties in accordance with each 
country's needs, serve as a basis for 
negotiation in this first phase of cot 
ordinating what eventually emerges as 
a CEMA-sponsored plan (33). The sec- 
ond stage in the planning process takes 
place on a multilateral basis before 
the Executive Committee, when the re- 
sults of the bilateral negotiations serve 
as a basis for the formulation of plan- 
ning guides for the coordination of re- 
search (33). The third stage is carried 
out by CEMA's 25 Permanent Eco- 
nomic and Scientific-Technical Com- 
missions, which formulate plans for 
specific fields of science and technology 
(34). The fourth phase is conducted 
by the Permanent Commission for the 
Coordination of Scientific and Techni- 
cal Research. which reviews the draft 
plans of the specialized commissions 
and assembles a final draft for review 
and final approval by the Executive 
Committee-the fifth and final stage 
of the process of plan coordination 
(35). 

Implementing the Plan 

How is the CEMA-sponisored plan 
implemented? By the Executive Com- 
mittee, each member country is as- 
signed responsibility for coordinating 
research on a given problem in the 
plan. The diraft plan is binding on a 
given member only after its govern- 
ment has signed the protocol approving 

Each countii det mines Which of 
its institutions will work on a problem 
or task for which it has responsibility. 
In Czechoslovakia such decisions are 
made by the top-level State Committee 
for the Development of Science and 
Technology (36); in Poland, by the 
Committee for Science and Technology 
(37). Similar organizations- at the na- 
tional level in other CEMA countries 
also make such decisions (38). 

To coordinate the research work on 
the various problems (which are in tulrn 
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broken down into tasks), scientific 
councils are organized for the various 
tasks (39). The councils include several 
specialists from each country engaged 
in work on a given task; the councils 
establish an operational research plan 
for each task, control coordination of 
the research work, and arrange sym- 
posia and working meetings to deal 
with the substantive aspects of the re- 
search. 

Mutual agreement on a plan is evi- 
dently a difficult process, with each 
country lobbying for inclusion in the 
plan of scientific and technical projects 
that will most benefit it. Poland's deputy 
premier Jaroszewicz, in commenting on 
the Executive Committee's deliberations 
concerning the 1-year plan, stated that 
"The task was not easy, we had to 
select key subjects which were of in- 
terest to all the CEMA countries" (40). 
Conflicting priorities in the national re- 
search plans of the countries lead to 
compromises on the content of a 
CEMA-sponsored plan that probably 
sometimes result in the inclusion of re- 
search topics of less than major im- 
portance. 

One-Year Plan 

The 1-year research plan for 1 964-65 
contained a total of 42 problems in 
the natural, physical, and social sci- 
ences (36). Research in chemical engi- 
neering was assigned priority, and this 

emphasis was reflected in the 12 in- 
terdisciplinary problems (38), which 
were: (i) use of synthetic materials, 
(ii) use of chemicals in agriculture, 
(iii) the chemistry of natural and syn- 
thetic biologically active substances, 
(iv) methods for protecting metals from 
corrosion, (v) design of instruments for 
scientific research, (vi) the theory of 
automatic control, (vii) antipollution 
measures, (viii) solid-state physics, (ix) 
photosynthesis, (x) management, (xi) 
complex mechanization of loading, un- 
loading, shipping, and storage, and (xii) 
systems for disseminating scientific and 
technical information and documenta- 
tion among CEMA members (41). 

Research problems in the social sci- 
ences include scientific methods of or- 
ganizing industrial production, complex 
mechanization and automation of man- 
agement of industrial enterprises, and 
the theory of management of Socialist 
production (36). 

Despite the fact that the first CEMA- 
sponsored plan for scientific research 
and technology encompassed the brief 
period of 1 year, it was nevertheless 
an important landmark in that it was 
the first such plan sponsored. Prob- 
lems inherent in the coordination of 
scientific research on the international 
scale of CEMA are obviously both nu- 
merous and complex. No doubt a ma- 
jor purpose of the CEMA countries in 
adopting this plan was to experiment 
with certain planning and administra- 
tive processes involved in such an un- 
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dertaking; their aim was to iron out 
some of the problems before they em- 
barked on a more ambitious plan of 
longer duration. 

Five-Year Plan 

The 1-year plan was only a prelude 
to a 5-year plan. It was announced 
in June 1964 that the Permanent Com- 
mission for the Coordination of Scien- 
tific and Technical Research would 
". . . decide on the main directions 
in science and technology" for the pe- 
riod 1966-70 (42). The Executive Com- 
mittee approved the draft 5-year plan 
at its 20th session in Moscow in De- 
cember 1965 (43); its full contents have 
not yet been made public. The Council's 
secretary, Nikolai Fadeev, recently 
stated that the coordinated 5-year plan 
includes ". . . the creation of a per- 
fected system for acquiring electricity, 
. . . creation and application of new 
materials, perfecting engineering ad- 
vancements in various industrial fields, 
expanding' computer technology, auto- 
mation and electronics, and intensifica- 
tion of agricultural production" (44). 

Centrifugal Forces 

While CEMA's role in the coordina- 
tion of policy and planning, and in the 
creation of a division of labor in re- 
search, has continued to grow since 
1956-more markedly since 1962- 
there is evidence of some resistance to 
this development in the east-central 
European countries. As early as 1959- 
60 there were manifestations of reluc- 
tance by scientists in Poland and Hun- 
gary to provide for the coordination of 
plans and the specialization of research 
work. Despite the officially declared 
support for both these principles by 
the Polish and Hungarian regimes, the 
drafts of their national plans for scien- 
tific research failed to emphasize suf- 
ficiently, in the view of high-level Party 
and government officials, the intrabloc 
coordination of science plans and the 
specialization of research work (45). 

While Rumania was a participant in 
the 1-year plan and is currently partici- 
pating in the 5-year plan, the first sec- 
retary of the Party, Ceausescu, in a 
speech to the ninth Party congress, 
warned the Rumanian scientific com- 
munity that it ". . . could not neglect 

...our own scientific research activity: 
lagging behind in this sector can only 
have negative consequences . . . and 

17 FEBRUARY 1967 

lead to dependence on foreign coun- 
tries" (46). Ceausescu's statement was 
no doubt aimed more at the threat of 
scientific and technical dependence on 
the U.S.S.R. and other CEMA mem- 
bers than at dependency on the West. 
And, implicit in his statement, were 
Rumania's strong reservations about 
CEMA-sponsored division of labor in 
scientific research and its consequences. 
The lukewarm interest of the Rumanian 
regime in the international division of 
labor in scientific research and tech- 
nology is tied very closely to its de- 
termination to press forward with its 
program for many-sided economic de- 
velopment. This policy was dramatical- 
ly presented to the ninth Party con- 
gress by Ceausescu, who stressed that 
"The constantly increasing needs of the 
national economy are indissolubly 
linked with the progress of science, 
with the intensification of basic and ap- 
plied research in every field" (47). 
Ceausescu dealt not at all with the im- 
portance of specialization in research 
among the countries of CEMA, but 
stressed the need to use ". . . all that is 
best in world science and technology," 
and the importance of continued devel- 
opment of scientific and technical rela- 
tions with all states (47). 

While nationalist and anti-Soviet feel- 
ings are undoubtedly important factors 
underlying the opposition by various 
segments of the scientific communities 
of Eastern Europe to the division of 
labor in research among the CEMA 
countries, also significant is the de- 
velopment of lobbies or interest groups 
to protect vested interests. Effective im- 
plementation of the division-of-labor 
concept would require CEMA mem- 
bers to discontinue certain research and 
development activities and to rely on 
other members for research results in 
those fields. In Hungary, and probably 
in other CEMA countries, opposition 
has risen among segments of the scien- 
tific community that have been adverse- 
ly affected, or threatened, by discon- 
tinuance or reduction of research in 
certain fields as a result of agreements 
that implement the division-of-labor 
concept. This opposition in Hungary 
has been confirmed by Otto Geszti, a 
university professor, who has stated 
(48): 

Expansion of the division of labor is im- 
pa~ired by the frequent lack of understand- 
ing and resistance when this involves the 
ceding of certain fields of . . . research. It 
should be generally realized that there 
cannot be any individual interest b~ut only 
common interests ;to pursue-namely the 
common interest of the socialist countries. 

Summary 

The Council is not engaged in the 
supranational formulation of policy 
and planning on scientific research and 
technology, but has made considerable 
progress in coordinating research poli- 
cies and plans on a limited number 
of scientific and technical problems of 
priority interest and of common con- 
cern to all members. The establishment 
of national science-planning institutions 
in CEMA countries and the adoption 
of a uniform approach to the formula- 
tion of national science policies and 
plans must be considered basic proce- 
dures for achieving international co- 
ordination of their efforts. 

The creation of organizational units 
within CEMA to deal specifically with 
the coordination of science policies and 
plans represents a strengthening of the 
institutional framework that is neces- 
sary for coordination of an in- 
ternationally cooperative effort in re- 
search and technology. Moreover, 
CEMA's 1-year plan for science and 
technology has probably been of con- 
siderable value as a pilot project for the 
formulation of the research plan for 
1966-70. The delineation of a limited 
number of important scientific and tech- 
nical problems of common interest to 
the members, and the allocation of re- 
search projects to a country having 
the highest capability to conduct them, 
hold considerable promise for financial 
savings and for improved utilization 
of the limited scientific manpower and 
research facilities of the CEMA coun- 
tries. While all these measures are sig- 
nificant in CEMA's attempt to improve 
coordination of science policy and plan- 
ning, only time will enable true assess- 
ment of their effectiveness. The Coun- 
cil's scheme for the specialization of la- 
bor in research and technology has met 
and will undoubtedly continue to meet, 
considerable opposition by various seg- 
ments of the scientific communities be- 
cause of deep-rooted and long-standing 
national prejudices, and reluctance of 
vested interests to give up research 
activities in which they are interested 
and to which their professional futures 
are tied. Moreover, opposition to 
CEMA-sponslored programs for special- 
ization in research will continue to stem 
from the desire of some member coun- 
tries further to reduce Russian influ- 
ence in their domestic affairs. 

While recognizing the financial sav- 
ings that can accrue to them from divi- 
sion of labor in research within CEMA, 
the smaller countries cannot be un- 
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aware that there is probably a limit 
to which the Soviet Union, with its 
vast scientific and technological base, 
is willing to participate in the division- 
of-labor scheme. As a world power, the 
Soviet Union can hardly become de- 
pendent upon other members of CEMA 
in any field. Nevertheless, by promoting 
the coordination of research plans and 
a division of labor among CEMA mem- 
bers, the Soviet Union stands to gain 
by having its scientific-research effort 
augmented in several fields by the ef- 
forts of other members. 
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Science Libraries: 
Prospects and Problems 

New information technology will be effective only if 

scientists give more care to their literature. 

Carl F. J. Overhage 

This article is addressed to the facul- 
ties and administrations of American 
universities. With emphasis on science 
and technology, and with implications 
for all fields of knowledge, it is an ap- 
peal to first-rate minds to divert to the 
problems of our university libraries 
some of the effort that now goes into 
research and teaching. 

In the first half of the article I re- 
view the critical condition of our large 
libraries and point to the new tech- 
nology that can 'be invoked to pro- 
vide relief. I am personally involved 
in attempts to apply the methods of 
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information transfer engineering to li- 
brary operations, and am sanguine about 
the prospects. But I am greatly con- 
cerned over the misguided optimism 
of those who believe that modern tech- 
nology is the only remedy needed in 
the present situation of our libraries. 
Mechanization itself, however well con- 
ceived and executed, is not enough. 
The introduction of the new machinery 
must be accompanied by intellectual 
efforts directed toward improving the 
organization and the quality of the 
recorded substance in each field of 
learning. In dealing with this aspect 

of the library problem, in the second 
half of the article, I call upon 
scholars and administrators to face the 
challenges that are beyond the reach 
of librarians and information transfer 
engineers. 

Among the many difficulties caused 
by the growing complexity of our 
civilization, the crisis faced by our 
great libraries is one of the most dis- 
tressing, for these libraries have long 
been regarded as outstanding manifes- 
tations of our cultural progress. From 
Assurbanipal in ancient Assyria to 
Thomas Jefferson in America, the men 
who created great libraries have been 
recognized in history for the intelligence 
and depth of their interest in the wel- 
fare of mankind. The threat that the 
great libraries of today may become 
lifeless monuments, choked by the 
pressures of exponential growth, is 
viewed with deep concern by many 
individuals and groups. The library 
problem, which has nagged administra- 
tors for many years, is now being dis- 
cussed in Congress and in the gen- 
eral press. 

The library crisis has three aspects. 

The author is professor of engineering and 
director of Project Intrex at the Massachusetts 
Institute of Technology, Cambridge. 
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