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SCIENCE & TECHNOLOGY POLICY

Importance of Technical-Base Activities to Defense S&T Outlined

40080163a Beijing ZHONGGUO KEJI LUNTAN [FORUM ON SCIENCE AND TECHNOLOGY IN
CHINA] in Chinese No 3, 1988 pp 10-12, 48 \

[Article by Ding Henggao [0002 5899 7559]: "Explore New Paths in Defense
Technical Base Activities']

[Text] I. Comrade Zhao Ziyang proposed in his report at the 13th plenum

that the development of science and technology be accorded top priority.
China's economic development experience demonstrates that both economic
invigoration and modernization must rely on science and technology.
Modernizing science and technology is the key to the four modernizations.
Defense science and technology shoulder heavy assignments in the service of
defense modernization. Defense science and technology form a part of science
and technology in general, so that their development is closely connected with
both defense modernization and scientific and technical modernization.

The immediate objective of developing defense science and technology is to
produce continuous scientific and technical results, to develop new and
advanced arms and equipment, and to accelerate the pace of defense moderniza-
tion. Without development of new prototypes, we will be unable to produce
arms and equipment, and only the strengthening of basic and applied research
will make it possible to raise the level of science and technology and to
provide technical reserves and increased staying power for the development of
arms and equipment. But the development of arms and equipment, long-range
research, and even the operation and maintenance of arms and equipment, are
all inseparable from technical base activities, which include standardization,
metrology, information management, and management of scientific and technical
results. Technical-base activities provide essential technical services and
technical safeguards for prototype development and long-range research and
prototype development and long-range research continually stimulate progress
in technical-base activities. To summarize, prototype development and long-
range research form with technical-base activities a closely connected,
mutually stimulating unity, and the three are inseparably related. We should
therefore understand the importance of technical-base activities in terms of
the totality of defense scientific and technical work. Technical~-base
activities are the foundation on which science and technology rely for their
progress: it permeates the entire process of research, testing, production
and operation and has extensive, deep-seated influences on every aspect of
defense modernization and development.




As early as the 1950's, Comrade Nie Rongzhen pointed out that defense
metrology is one of the seven keys to the development of advanced tech-
nology. In 1983, he stated: "Science and technology must be developed,

and metrology must lead the way.'" Launching geostationary satellites is a
major systems engineering project, and a major problem involved in it is to
assure that the dozens of monitoring and control units distributed through-
out the country, the launch vehicle and the satellite have highly accurate
time and frequency synchronization. For this purpose, the launch vehicle,

the satellite and the ground-based units must be equipped with more than a
thousand instruments and devices for unified measurement. This is just a
single example of the importance of metrology in experimentation. Standardi-
zation is an important yardstick of the country's modernization. If the
development of advanced technology and of arms and equipment is not based on
standardization, there will be grave consequences in production and operation.
In addition, the economic benefits resulting from standardization are obvious.
For example, the adoption of three types of standardization in relation to
cerium-doped quartz glass tubes and their testing is likely to save more than
1.2 million yuan and 1.2 million kilowatt-hours of electricity a year.

The importance of scientific information work becomes increasingly obvious as
science and technology, the economy, and society develop. First, policy-
making is inseparable from information. Scientific policymaking can in a
certain sense be said to be information-dependent policymaking. Adequate,
correct information and correct analysis and understanding of it form the
basis for correct policymaking. Today, not only science and technology
themselves, but policymaking in military affairs, economics and even govern-
ment, require scientific and technical information. Second, information is a
concrete component of science and technology; and for our developing nation,
scientific and technical shortcuts and the saving of funds and time in
research and production will require information. For example, information
and document collection work was very important in the development of the
Yinhe 100-MIPS [million instructions per second] computer. Our current high-
technology exploratory research requires information and document collection
to keep up to date. Management of scientific and technical results, which
includes results evaluation, record keeping, decisions on awards, dissemina-
tion, development, patents and the like, has an effect on whether results can
be accepted and properly appreciated by society, whether they are used and
whether proprietary rights are protected; they also affect the vital interests
of scientific and technical personnel and the national interest. We must
appreciate that results management simulates the commercialization of techno-
logical results, develops the commodity economy, and promotes technological
progress.

To summarize, in order to raise China's scientific and technical level and
decrease the gap between China and the most advanced countries, we must
appreciate the importance of technical-base activities in strategic terms

as affecting the quality of the foundations; we must focus in our work on
strengthening scientific research and adapt to the objective need to
emphasize key technical breakthroughs and pioneering projects and strengthen
emerging fields of technology. :



II. Defense science and technical base activities must adapt to the
requirements of the new situation, which involves primarily a series of new
problems and requirements arising from the challenge of the imminent world
revolution in new technology, restructuring of the domestic economic and
political system, and the strategic shift in the guiding concepts of defense
development. As regards the technical base, the new situation is expressed
primarily in discrepancies between existing concepts, management and methods
and the objective requirements. We must thus begin the reform with these
aspects.

A. Reform of Concepts

1. Develop Awareness of the Commodity Economy. The commodity economy con-
cept has two primary aspects: the need to recognize and respect price laws,
and the need to be competition-minded and to rely on our competitive capabil-
ities in order to survive and develop. Because the technical base by its
nature serves the public interest and safeguards research and production, it
has long been supported by the state. But we must also be aware of another
aspect, namely that technical-base activities must adapt to the commodity
economy environment if they are to survive and develop. Otherwise, if we
rely entirely on guaranteed state funding, we will be in a state of "neither
feast nor famine." We must therefore explore the possibility of gradually
implementing the system of inviting contract bids for certain research topics
in the technical base. We must develop paid information search, data-base
and technical consulting services related to standardization, metrology,
information management, and scientific results management. If we do this
effectively, excellent benefits are sure to result. In the developed
commodity-economy nations, and in the information society, scientific and
technical information is a key aspect of the information business; it has a
variety of operating techniques, such as computer search services, data-
base services, topic-research, commodity-sample and market-information
consulting, exhibitions, exchange activities and the like. But we still
subsist almost entirely on state funding to survive, and many comrades
believe that this is as it should be: they lack the spirit of winning
markets and engaging in competition.

2. Develop Legal Awareness. Standardization, metrology management and
patent activities all have a very pronounced legal aspect, and they all use
legal forms to prescribe and restrict scientific and technical work. We must
.correct our previous exclusive reliance on administrative commands and
‘administrative coordination, act in terms of the law, and replace government
of men by government of laws. For technical-base personnel engaged in com-
piling laws and regulations and monitoring their observance, developing legal
awareness is of particularly great importance.

3. Develop Awareness of Scientific and Democratic Policymaking. Management
is policymaking. Technical-base activities include both research and
management. In order to raise technical-base activities to a new level, we
must develop an awareness of scientific, democratic policymaking and adopt
methods such as forecasting, substantiation and consultation in all stages

of basic technical work. Future standards publications, and the specification




of metrological practices and information research topics must all be based
on scientific supporting documentation; investigation of standards, evalua-
tion of results, and evaluation of personnel must be done strictly in terms
of prescribed procedure. Objective laws must be fully respected, democracy
must be emphasized, and experts must be used, so that our work will be placed
on an increasingly scientific basis.

4. Develop an Awareness of Benefits and Efficiency. A striving for benefits
and efficiency is an increasingly pressing requirement that science and
technology, the economy, and society impose on management and on scientific
and technical personnel. We must consider the economic and social benefits
of every technical base activity. For example, when considering the estab-
lishment of metrological practices, we should not purely pursue higher and
higher standards, but must relate them more effectively to the development
of future new technologies and prototypes. We must also emphasize effi-
ciency: the drafting of standards now requires a very long time period,
and when they have been drafted, if disagreements arise in the review
process, it may drag on for a year or two. If everyone emphasizes benefits
and efficiency, costs and time, far more will be accomplished.

B. Reform of Management

Management reform is really a problem of establishing a high-efficiency
transmission mechanism. In the area of technical-base activities too there
is a need to correct direct administrative intervention in and control of
the economy and the scientific and technical process. The cognizant
administrative departments should focus on indirect control; their main
function should be to formulate laws and policies and carry out long-term
planning, making of broad policy, and coordination and oversight. Units
involved in technical-base activities must actively search for ways to
improve economic self-sufficiency such as establishing technical consulting
organizations and the like, and must socialize their activities. The state
should primarily approve and hand down research topics, subsidize key
projects and provide support. We are the scientific and technical base of
national defense, and consequently serving national defense is our basic
function. Subject to this principle, we should vigorously promote compen-
sated services and development organizations.

Unity of the army and people is the basic policy for development of the
defense science and technology industry and of all technical-base activities,
whether standardization, metrology, information management, or results
management, must implement this policy. For several years we have had
considerable success in implementing the policy of unity of the army and
people. For example, in the past few years there have been considerable
efforts in the transfer of military technology to the civilian sector; and

it appears that both social efficiency and economic benefits have been good,
and all parties involved have expressed satisfaction. But the results are
uneven in different fields and geographic areas broadly speaking, we have
just taken a few steps, the road ahead is still very long, and there is still
much unused potential. We cannot deny that there are problems in this area.
For example, the less-than-ideal progress in declassification of technological




results is a case in point. In the 30-odd years since the state was
founded, we have accumulated a great many technical results related to the
development, production and operation of arms and equipment, but more than
80 percent of these are still classified and have always been kept under
lock and key. Last year we began a declassification effort. After a year,
only about 3 percent of the total has been declassified. It must be
realized that the value of technical results decreases over time, and
eventually is entirely lost. If these results are not declassified in
timely fashion, it will not be possible to exploit them, to 'say nothing of
turning them over to the civilian sector, and this will be a great waste.
It is evident that although the policy of transfer of military technology
to the civilian sector has been in effect for several years, in several
respects it is still not being treated seriously enough. The current
approach to declassification of technical results is a drop-by-drop method.
This will not do: we must take the opposite approach of determining what
things should still be kept secret. Things that should not be kept classi-
fied are in the majority, and we should open them all up. If we do this
effectively, a great deal of technology can be released to the civilian
sector. .

In terms of the technical base, union of the army and the people involves
the turning over of military industrial technology to the people, an
orientation toward society, and use of superior methods and technology to
provide services; it also requires that we absorb advanced civilian tech-
nologies and that, while promoting the transfer of military technology to
the civilian sector, we also continuously raise our own technical and
management standards and consistently strengthen and improve ourselves.
These two aspects must be emphasized equally. ’

C. Modernization of Personnel and Resources

We must make full use of modernization of resources to create a reliable,
highly efficient information collection, analysis, transmission and feed-
back system, establish a variety of data bases and systems for servicing
them, and make effective use of them in our work so as to increase working
efficiency.. Modernizing the resources of the technical base includes both
hardware and software. Hardware iﬁclude various types of measuring and
testing equipment, equipment for information and document storage,
processing, transmission and exchange equipment and the like; it constitutes
the material base of technical-base activities. The slogan "Develop science
and technology and give priority to the base" means first of all that we must
assure that the hardware of the technical base is appropriately advanced.

But merely having advanced equipment is not enough: we must have the
corresponding software support if we are to make full use of the equipment.
In addition, we must make an effort to develop personnel. Personnel engaged
in technical-base activities must first of all develop a sense of the
gloriousness and importance of their jobs. Next, job training must be
organized at every level and in every specialty. Third, a vigorous effort
must be made to train a new generation of specialists, to bring in new blood,
to solve the problem of "aging" of personnel. We must draft a set of '
procedures in technical services, academic research, foreign contacts and




proficiency testing appropriate to the special characteristics of technical-
base activities.

Technical-base activities are an extensive field, each aspect of which is

a science. As the world revolution in new technology proceeds, these fields
face a series of new problems; they must therefore be reinforced, modernized,
or even reconstructed. Intensified academic research is the key to
Chinese-style development of technical-base activities. We already have so
large a contingent of personnel and have done so much work in defense
development that although our technical level cannot compare with those of
developed countries like the United States and the Soviet Union, and we should
not underrate ourselves in terms of our management and practical experience.
We must have a bold spirit and China must establish itself in respected
schools of thought, publications and organizations related to standardiza-
tion, metrology, technical information, and technical results. Establishing
our prestige cannot be done overnight: we currently are far behind in all
respects, but we must have a bold spirit.

8480/6091




SCIENCE & TECHNOLOGY POLICY

Strengthened Basic, Applied Research Called Basic to S&T Progress

40080163b Beijing ZHONGGUO KEJI LUNTAN [FORUM ON SCIENCE AND TECHNOLOGY IN
CHINA] in Chinese No 3, 1988 pp 13-15

[Article by Shi Changxu [1597 2490 4872], vice chairman of State Natural
Science Fund: "Continue To Strengthen China's Basic and Applied Research']

[Text] I. China must achieve a comfortable standard of living by the end
of the present century and become a moderately developed nation that has
essentially completed its modernization by the middle of the next century.
The key is accelerated scientific and technical progress; and intensified
basic and applied research is the basis for scientific and technical
progress.

Creative scientific and technical activity can generally be subdivided into
the scientific research stage and the development stage; research itself
is subdivided into basic and applied research.

Basic research is intellectual labor that makes use of scientific experiments
and theoretical investigations to reveal previously unknown natural laws, to
discover new phenomena, and to establish new theories. Basic research both
directs and serves as a reserve for scientific and technical development.
The formulation of electromagnetic theory and quantum dynamics, the dis-
covery of semiconductors and superconductivity, and the discovery of the
gene and of lasers, indicate clearly that major breakthroughs in basic
research often will fundamentally alter a country's technical and economic
character and give rise to major alterations in human society. Applied
research is a creative research activity dealing with a specific subject
which solves scientific problems arising in the course of industrial and
agricultural production and in engineering and technical applications, and
which has an even more direct and closer relationship to economic develop-
ment and to defense development.

As a result, in the initial stage of socialism, continuing to intensify
basic and applied research is of extremely great strategic significance in
energizing China's economy. How great a contribution a people makes to
mankind, and whether a country can establish itself among the great nations,
depends not only on its economic capabilities, but also on its scientific
and cultural level, on how many creative scientific results it achieves, and



on how many top-flight world-class scientific and technical personnel it
produces. Continuing to intensify basic and applied research will provide
a historic impetus and serve a vanguard function in raising the cultural
level of the Chinese people, producing top personnel catching up with the
world revolution in new technology and making an even greater contribution
to humanity, and functioning as a historic motive force and vanguard.

Since the state was founded, China has had great achievements in scientific
research. In some fields China is close to or at the world state of the
art; a contingent capable of keeping up with advanced work in science and
technology and independently carrying on creative research has been created,
and several research organizations with advanced equipment and a fairly full
complement of personnel has been created. But overall, China is still far
behind the developed countires: teaching, research and production are out
of touch with each other, and the development of various fields is not
coordinated with economic development; investments in research are too low,
and research personnel cannot make ‘a full contribution; the résearch con-
tingent is insufficiently adaptable, and research organizations are not
flexible enough; there is not ‘a consistent recognition of the importance of
basic research, and this has had adverse effects on the con31stency of

policy.

II. To narrow the scientific and technical gap between China and the
advanced countries, in the 70-odd years between now and the middle of the
21st century, i.e., the initial stage of socialism as a whole, we must
emphasize the use of science and technology to make the country develop
vigorously. The focus of China's basic and applied research should be on
economic development, but with adequate emphasis on developing the leading
edge of science. We must strive to establish China among the scientifically
and technically strong nations as quickly as possible. This is China's
medium and long-term strategic goal for basic and applied research. v

This objective can be realized in two stages. From 1988 to 2000, the
obJectlve of persistently strengthening scientific research is to quadruple
China's output value, emphasize technical modernization of traditional
industries, and promote the development of the agricultural and defense
industries, while at the same time pursuing scientific research in
leading-edge fields in which China is well situated and high technology
industries and focusing on breakthroughs to limited- far-advanced objectives.
In the first half of the next century, the objective of continuing to
intensify scientific research will involve an emphasis on achieving
essentially complete modernization of China's science and technology in
order to promote the modernization of agriculture, industry and defense,
further accelerating the high-level development of science and technology
markets and high-level conversion of scientific and technical results to
commodities, greatly decreasing the time between basic research and the
building up of production, and accelerating the development of the high-
technology industries, so as to bring China into the world forefront in

more fields.




In the process of implementing the above strategic objectives, there are two
guiding strategic concepts for basic and applied research:

1. In connection with a focus on modernization of economic development,
scientific research must lead the way. When dealing with the relationship
between research and the economy, we must persistently adhere to the
principles of "Scientific research as the base and the economy as the
objective" and "Science and technology for prosperity, research for
applications.”

2. We must proceed in terms of China's characteristics and capabilities,
persistently rely on our strengths and avoid our weak points, and make full
use of China's distinctive characteristics. We must work vigorously to
strengthen the country, dare to-make breakthroughs, and in addition empha-
size the main focus, proceed under a realistic evaluation of our capabilities,
and consistently adhere to the principle of obtaining benefits from research
and to the competitive system. When dealing with the relationship between
acting in terms of China's specific situation and keeping aware of the
world situation, we must adhere to the principle of "Learning from others
when they are ahead, being creative when we are ahead, competing when we

are equal to others, and biding our time where we have no capabilities."”

Based on the above strategic objectives and guiding concepts, in the next 20
or 30 years the following should be the key areas of research:

1. The life sciences and biotechnology. This is basic research that bears
on agriculture, medicine, public health and eugenics in China. We should
also focus research on the basic theory of Chinese medicine and Chinese
materia medica.

2. Information science and communications, and particularly computer
science.

3, Materials science and engineering science. Our traditional industries
are still very backward, which is retarding to some extent the development
of new industries. As a consequence, the appropriate importance should be
attached to materials science and engineering science during the present
century, so as to increase labor productivity, improve quality, decrease
costs, and make China's products competitive internationally.

4., Develop a distinctively Chinese earth science, make thorough use of
China's advantages in natural resources, create new industries, and
decrease natural disasters.

5. Emphasize leading-edge fields and new areas of growth in basic
science, and in particular make thorough use of China's intellectual
advantages in sciences in which we can achieve a leading position in not
too long a time, such as mathematics, theoretical physics, and software.

6. Create and develop distinctively Chinese software sciences.



III. China's basic and applied research is still far behind the advanced
countries and behind the world revolution in new technology, and task of
catching up will be extremely arduous. We must persist in reforming,
opening up and invigorating basic and applied research in order to assure
their vitality. The following basic strategic measures are proposed for
this purpose.

1. We must resolve to greatly expand operating-expense allocations for
science and technology and for education. Operating-expense allocations
for science and technology must reach 1.5 percent of GNP during the
Seventh 5-Year Plan and 2-3 percent by the end of the century. Basic
research should account for 10-15 percent of operating-expense alloca-
tions for science and technology, and applied research should account for
20-25 percent.

2. Stringent reforms are needed in the funds allocation system; we must
break down rigid stereotypes and persist in introducing the competitive
system' and the principle of democratic criticism and evaluation by personnel
in the same field. Operating expenses for basic and applied research should
be obtained primarily by application. In order to assure that the country's
key research units can continue to function normally, the state should
allocate operating funds, equipment procurement funds, maintenance and
operating funds, and necessary special-topic funds. Special funds alloca-
tions should be made for projects of strategic significance.

The Central Committee Decision on Reform of the Science and Technology
System states, "The scientific fund system should be gradually imple-
mented on a trial basis for basic research and some applied research,"
and "The organizations mainly involved in this type of research should
gradually change over to obtaining their research funding by application."
As a consequence, the State Natural Science Fund Committee was set up in
February 1986. Experience in the years following demonstrates that the
fund system is feasible and effective in China. The essence of the fund
system is that it ends the "big cook pot' system of lump-sum allocations,
introduces the competitive system into research, and allows a nationwide
search for the best based on democratic review by personnel in the same
field. We should make increasing use of the fund system and steadily
improve it.

3. Effective steps should be taken to assure that basic and applied
research results are converted into productive capabilities and commodi-
ties as quickly as possible and to promote ties between research and

production.

First, when the state drafts guidelines for various types of projects in
basic and applied research, in addition to topics in the leading-edge
areas of each field, it should also include directive topics related to
key scientific problems that stem from production and should bring
together the best capabilities nationwide. Second, it should quickly
draft policies to encourage equal or proportional enterprise-state joint
investment and encourage scientific and technical personnel to visit

10




industry in order to find research topics. Third, we should vigorously
support unity between research, education, and the enterprises, and vigor-
ously establish and promote university-enterprise or institute-enterprise
joint research centers. Fourth, research institutes and universities
should constantly absorb enterprise scientific personnel and involve them
in joint research, thus both refreshing their knowledge and establishing -
strong ties with the enterprises so as to promote direct use of research
results to advance production.

4. We should improve personnel management techniques in basic and applied
science, make use of the initiative and creativity of research personnel,
use flexibility in the training and selection of personnel, promote con-
tinuous renewal of the ranks of research personnel, and increase the
vitality of research institutes.

First, we should institute the institute director and project group leader
responsibility system by giving the directors and group leaders the neces-
sary powers and autonomy for independent research. We should decrease and
regulate the fixed staff of specialized research institutes and expand
temporary staff, and large numbers of young people should be drawn into
research work. Second, certain strong research institutes with a high

ratio of basic to applied research should recruit increasing numbers of
graduate students in order to make use of latent capabilities and increase
their vitality, and should train advanced scientific and technical personnel
capable of doing independent research. Third, we should make thorough use
of advanced institutes and schools in basic and applied research, we should
promote contacts between the personnel of research institutes, universities
and enterprises, and simultaneous membership in different organizations.
Fourth, we should encourage scientific and technical personnel to have broad
interests and to expand their range of knowledge. We should enliven the
academic atmosphere, promote scholarly interchange, and oppose any refusal
to exchange scientific information. Scholarly exchange centers should be
opened in certain areas with large concentrations of research personnel in
order to promote and facilitate timely exchange. Research personnel in
basic and applied fields who have genuine ability and knowledge and have
made major contributions in basic and applied research should receive
preferential treatment. Effective measures should be adopted to solve the
problem of the illogically higher compensation for physical than for mental
work, and we should eliminate egalitarianism in the distribution of profits
among scientific research personnel. Fifth, we should develop the personnel
market, promote personnel mobility, and allow the use of funds to recruit
supernumerary research personnel or support personnel.

5. Key state laboratories, open laboratories and key topic areas should
engage in overall planning so as to make full use of their equipment and
personnel.

Research funds for the research projects of state key laboratories and
advanced open laboratories should be given priority. They should be allowed
to organize their outstanding personnel to develop research topics, submit
funding proposals, and take part in evaluation, so that the laboratories can

11



realize their full potential. We should organize experts to evaluate these
laboratories' operations and results and to determine rewards and penalties.
The utilization rate of major equipment in the country is low, and fees for
its use are incorrectly set, which is hindering the improvement of China's
research level. This state of affairs should be given serious attention and
be quickly and appropriately resolved.

Advancing state key topics in basic and applied research should be accorded
full seriousness and full support should be given to topics of major
academic importance or creative topics in connection with progress in key
state topics.

6. Basic and applied research should compete on an international scale.
Today, when exchange of scientific information is becoming increasingly

rapid and frequent, international cooperation becomes increasingly important.
As a result, while making thorough use of domestic potential, full importance
should be accorded to making use of the international environment, maintain-
ing and encouraging cooperative research, and bringing in foreign funds for
Chinese research that benefits China. We should encourage scientists in
China to make use of advanced major scientific research facilities abroad
through international cooperative research.

7. We should promote scientific morality, establish a good research style,
and encourage exchange and cooperation.

The rapid advance of scientific research requires not only excellent
personnel and material conditions but also an emphasis on a good research
style, creation of a spirit of openness, and an atmosphere of free exchange.
There are still a few problems in this area which must be quickly rectified,
and when necessary legal safeguards should be provided. This is the only
way to assure mutual support and thorough utilization of collective

capabilities.

8480/6091
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SCIENCE & TECHNOLOGY POLICY

Approaches for Establishing Distinctly Chinese High-Tech Centers
40080168 Beijing BEIJING KEJI BAO in Chinese 11 Jun 88 p 3
[Article by Zhou Anshi [6650 1344 4258]]

[Excerpts] High-Tech promotes the Development of Manufacturing Technology.
A technology and its industry rely on manufacturing technology to develop.
Clearly, the emergence and development of high-tech cannot be separated from
manufacturing technology. Originally a traditional, basic technology,
manufacturing technology has followed progress in scientific techniques and
industrialization, moder