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ABSTRACT

The scale of the armaments researching and manufacturing organization( AR-
MO) is related to both the economic efficiency and safety efficiency of the re-
sources in defense industry. In the book, with modern economic theory combined
with practice in defense industry and attention centered round how to optimize the
scale of the ARMO so as to maximize the efficiency of defense industry’ s re-
sources , discussed and studied are how to adjust and decide on the scale, what
factors may bring about changes in scale, what the reasonable actions are that the
ARMO and government should perform, and the like, so that the ARMO and gov-
ernment could be enlightened as to making decisions on scale.

In the book, firstly the horizontal-scale, vertical-scale and diversification-
scale of the ARMO are discussed and studied respectively, and then on the basis
of the discussions and studies above, roads to the optimization of ARMOs’ scale
are discussed.

|

The optimum horizontal-scale of an ARMO is at the lowest cost point, i. e.
the principle for optimizing the horizontal-scale is to bring economies-of-scale into
play as full as possible.

A reasonable horizontal expansion is a prerequisite for the full play of econo-
mies-of-scale, but is not enough to bring economies-of-scale into full play or sure
to cause a rise in efficiency. To enhance ARMOs’ quality with the expansion is
more indispensable to the full play than the horizontal expansion is. It is just an
appearance that the average cost declines with the horizontal expansion, and the

essence is that the ARMO makes full use of the favorable conditions created by
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the horizontal expansion and the positive effects of the horizontal expansion out-
weigh the negative effects. Only by making full use of the favorable conditions
created by the horizontal expansion and enhancing ARMOs’ quality, could an
ARMO bring economies-of-scale into full play, and a horizontal expansion without
ARMOs’ quality enhancement would lead to diseconomies-of-scale. There are
long-term economies-of-scale and short-term economies-of-scale. In order to bring
economies-of-scale into full play, an ARMO should have its eyes not only on the
future and raise efficiency by adjusting the amount of both its fixed and variable
resources and enhancing its quality to optimize the long-term scale, but also on
the present and raise efficiency by adjusting the amount of its variable resources
alone with the amount of its fixed resources unchanged to optimize the ratio of its
variable resources to its existing fixed resources and making reasonable use of the
existing fixed resources. ARMO economies-of-scale consists of plant economies-
of-scale and firm economies-of-scale. The former shows the relationship between
material input and material output, and the latter shows the relationship between
input and output measured in money. Only when plant economies-of-scale and
firm economies-of-scale both go into full play, could ARMO economies-of-scale
go into full play, so in order to bring ARMO economies-of-scale into full play, an
ARMO will have to try hard to bring both plant economies-of-scale and firm econ-
omies-of-scale into play as ful as possible.

On one hand, ARMOs’ horizontal expansion could help to bring economies-
of-scale into full play, but on the other hand it is likely to lead to a strong monop-
olization, and monopolists often seek gain at the expense of social welfare and the
efficiency of the resources in defense industry. It depends on the ratio of the min-
imum efficient scale of the ARMO to the whole demand in the category market
whether the full play of economies-of-scale is followed by a strong monopolization
or not. In an economies-of-scale and strong-competition category market, the
minimum efficient scale is very small in comparison with the whole demand, so

the full play is not followed by a strong monopolization, and economies-of-scale
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goes into full play without a decline in efficiency resulting from a strong monopoli-
zation. In an economies-of-scale and strong-monopolization category market, the
minimum efficient scale is not very small in comparison with the whole demand,
even as large as or larger than the whole demand is, so the full play is followed by
a strong monopolization, that is to say “the Marshall’s Dilemma” exits, and it is
impossible to profit from the full play of economies-of-scale without a decline in
efficiency resulting from a strong monopolization or with a rise in efficiency
coming from a strong competition. In “the Marshall’ s Dilemma” , the ARMO can
only choose the second best, and the principle for choosing the second best is that
the full play of economies-of-scale is a top priority, and to follow the principle
can help maximize the efficiency of defense industry’s resources.
Il

The principle for optimizing the vertical-scale of an ARMO is to minimize

costs, i.e. to choose the more economical of the two transactions the inner
transaction ( transaction in a hierarchical ARMO ) and the outer transaction
(market transaction).

Defense industry assets’ being more specialized than civil industry assets
are, the supply and demand’ s being more uncertain in the defense industry mar-
ket than they are in the civil industry market, researching and manufacturing or-
ganizations’ (including both ARMOs and civil researching and manufacturing or-
ganizations ) lacking credit to a large extent at present in China, and so on, have
resulted in transaction costs’ being all too high in the defense industry market,
and thereby have given impetus to ARMOs’ vertical expansion. Although AR-
MOs can reduce costs to the “minimum” by expanding vertically with the existing
conditions unchangl&d, the “minimum” is larger than it is in more favorable con-
ditions and ARMOs can not profit from social division of labor or economies-of-
scale to the full. The government and the ARMO should take active measures to
mitigate assets’ specificity and uncertainty of supply and demand, and to make

market environment better, so that transaction costs could decrease and the AR-
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MO could profit more fully by adjusting its scale to a lower “minimum” point. To
mitigate assets’ specificity demands the development of commonly-used technolo-
gy and commonly-used manufacturing technology, and the elimination of the sys-
tematic factors thal may stops potential common use of assets from turning into ac-
tual common use. To mitigate the uncertainty of supply and demand needs the es-
tablishment of a standard system for information exchange and the use as full as
possible of modern information technology. To enhance ARMOs’ credit requires
the establishment and improvement of a legal system for researching and manufac-
turing organaization’ s credit improverﬁent, a modern property-right system and a
system for the exchange of the information about ARMOs’ credit, and the cultiva-
tion of credit culture, which is indispensable to the establishment and improve-
ment of socialist market economy.

ARMOs’ market power may get greater and greater with vertical expansion,
and ARMOs’ pursuit of market power by expanding vertically may lead to the

3

vertical scale’ s being away from the “minimum cost” point, so the government
should try hard to prevent the vertical expansion that will bring about monopoliza-
tion and a net loss of efficiency. The interest-conflict between the principals and
agents of ARMOs’ assets is an important factor leading to ARMOs’ expanding to
an extent as large as possible and the scale’ s being away from the “minimum
cost” point, for agents’ gains increase with the expansion of ARMOs as a general
rule. By comparison with the interest-conflict between the principals and agents
of privately-owned assets, the conflict between the principals and agents of state-
owned assets in defense industry is intense, so state-owned ARMOs are more in-

€

clined to expand and go away from the “minimum cost” point than privately-
owned ARMOs. In order to alleviate the interest-conflict between the principals
and agents of China’s state-owned assets in defense industry and prevent the ex-
pansion bringing about a decline in efficiency, the reform of the defense industry
system will have to be pushed ahead with. For the moment, we should start with

the following four; firstly push forward with the reform of property-right system
Vil



and make property-rights diverse, secondly develop a highly efficient mechanism
for encouragement and supervision, thirdly develop a manager market full of com-
petition and train professional managers, finally straighten out the relationship be-
tween the principals and agents of state-owned assets in defense industry to make
principal-agent links and agents less.

The social supply of inputs and social demand for outputs, indispensable to
the normal operation of ARMOs, underlie the vertical contraction and horizontal
expansion of ARMOs. For now, both China’s whole social supply and demand
are large enough for ARMOs to contract vertically and expand horizontally to a
larger extent than they have done, and the horizontal-and-vertical-division system
of China’s defense industry undermines the support of the social supply and de-
mand for their vertical contraction and horizontal expansion artificially. As a re-

«

sult, ARMOs are “large and comprehensive”, “medium and comprehensive ”
and “small and comprehensive” still. Therefore in order to contract ARMOs ver-
tically and expand them horizontally, and raise efficiency, before all others we
will have to solve the problem of the horizontal-and-vertical-division system.

Il

Diversification-expansion is an important development strategy that ARMOs
can adopt. It is both necessary and possible for ARMOs to expand diversely to
some extent. Diversification-expansion is a doubled-edged sword and can produce
both positive and negative effects.

Economies-of-scope is one of the positive effects produced by diversification-
expansion, and it results from making full use of surplus commonly-used re-
sources by expanding diversely. There are a lot of surplus resources in ARMOs,
because the demand for such military goods as weaponry and military equipment
will fluctuate often and sharply as a general rule, the capacity of defense industry
will have to be larger than is needed in peacetime, some resources are technically
indivisible, and there is a limit to the demand for any military product. The

birth, development and employment of modern conimonly-used manufacturing

X



technology make the resources of ARMOs less specialized. The military hi-techs
and good credit that an ARMO boasts, the excellent skill at selling weaponry and
military equipment that the persons concerned in ARMOs have, and the good re-
lations between the persons concerned in ARMOs and purchasers of weaponry and
military equipment are in itself much commonly-used. Therefore it is not only
necessary but also possible for an ARMO to expand its diversification-scale rea-
sonably.

Development-effect is another positive effect produced by diversification-ex-
pansion. There are a lot of factors hampering the sustained and stable develop-
ment of ARMOs, such as the lifetime of weaponry and military equipment’ s get-
ting shorter and shorter due to the acceleration of the development of science and
technology, the demand for weaponry and military equipment’ s fluctuating often
and sharply, the capacity of defense industry’ s having to be larger than is needed
in peacetime, and a limit’ s existing to the demand for any military product. Di-
versification-scale expansion could counteract some negative effects of the factors
above mentioned and help ARMOs resolve the contradiction between a finite de-
mand for any military product and ARMOs’ tendency to an infinite expansion,
decentralize investment risks, transfer resources strategically from one industry to
anther to raise efficiency and increase profits, and thereby develop continuously
and stably.

There are some negative effects inherent in diversification-expansion, such
as making management and decision-making much difficult, and decentralizing
resources, and unreasonable diversification-expansion will produce some extra
effects.

Whether diversification-expansion could produce positive effects as many as
possible and negative effects as few as possible or not depends on whether AR-
MOs put diversification-expansion into practice reasonably or not. If the ARMO
puts diversification-expansion into practice reasonably, it may benefit from the

expansion, or else it will suffer an interest-loss. The ARMO should diversify ac-
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cording to a series of principles, the most important of which are “to diversify ac-
cording to the capability” , “to choose the product or industry as attractive as pos-
sible to set foot in, and “to diversify around the core competences”.
\Y
The ARMO could optimize its horizontal-scale, vertical-scale, and diversifi-

a traditional

cation scale not only by adjusting the amount of its own resources
road to the optimization of scale, but also by cooperating with other ARMOs and

making use of the resources owned by other ARMOs, i. e. by establishing a sym-

biotic-net-organization a new road to the optimization.

In the traditional ARMO theory and practice, it is the quantity and quality of
the resources owned by an ARMO that determine its capacity, and to adjust the
amount of its own resources is the only road to the optimization of scale. Only by
adjusting the amount of its own resources reasonably could the ARMO profit from
economies-of-scale, economies-of-scope, learning-effect, development-effect and
risk-avoiding-effect. With the traditional road dominating, the market and the hi-
erarchical ARMO are the two and only alternative means, by which resources are
allocated, and there is only a classical competition of an “atom-style”. When the
economic environment was simple and the quantity of the resources owned by an
ARMO was not very large, the traditional road and two-poled market-organaiza-
tion frame of system were conducive to the development of productive forces, the
rise in efficiency and the meeting of the demand for weaponry and military equip-
ment. As the economic environment has been getting more and more complicated
and the quantity of the resources owned by an ARMO has been becoming larger
and larger, more and more limitations of the traditional road and two-poled mar-
ket-organaization frame of system have been showing clearly.

Being a mixture of the market and hierarchical organization, the symbiotic-
net-organization not only shares the strong points of both the hierarchical organai-
zation and market, but also boasts its own features and some distinctive func-

tions. It has developed what are positive and discarded what are negative of the
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hierarchical organaization and market, and therefore could help to overcome the
shortcomings of the traditional road, the hierarchical organization and market,
and to resolve the contradictions resulting from ARMOs’ expansion by the tradi-
tional road. In a symbiotic-net-organization, the capacity of an ARMO is founded
on both its own resources and the resources owned by other ARMOs concerned;
an ARMO not only pays attention to the amount and adjustment of the amount of
its own resources, but also attaches much importance to the employment of the re-
sources owned by others; the greater part of attention is devoted to the core com-
petence and dominant business; emphasis is laid on the variety, high quality, op-
timization, sharing and complementing each other of the resources in the symbiot-
ic-net-organization, and on the specialization, high quality of the resources owned
by an ARMO, not on the variety of resources owned by an ARMO. With the new
optimization road dominating, the classical competition of an “atom-style” is re-
placed by a competition accompanied by cooperation and a joint competition. The
establishment of a symbiotic-net-organization could not only contribute to the rise
in efficiency resulting from economies-of-scale, economies-of-scope, learning-
effect, development-effect, a reduction in transaction costs, and the like, within
an ARMO, but also help economies-of-scale, economies-of-scope, learning-
effect, development-effect, a reduction in transaction costs, and the like, stretch
outside an ARMO and into the whole symbiotic net-organization. With the estab-
lishment of the symbiotic-net-organization, a rise in efficiency could happen with-
in an ARMO not only when the amount of resources owned by the ARMO has got-
ten larger, but also when it is constant or even has gotten smaller.

In China’s defense industry, there are a lot of factors hampering the estab-
lishment and optimization of the symbiotic net-organization, some of which are
that the government and ARMO are integrated, there are too many state-owned
assets, there is a close administrative relationship between group corporations and
their subsidiary organizations, the R&D and production resources of the same

kind or kind alike are unreasonably scattered, there are too many production links
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of one product in the same ARMO, and medium-sized and small ARMOs are be-
ing edged out.

The government and ARMO should try hard to overcome these unfavorable
factors and take vigorous action to establish and optimize the symbiotic-net-organ-
ization consisting of ARMOs. We should adjust the property-right structure and
reduce state-owned assets, push forward with the separation of the government
from the enterprise, standardize government’ s behavior, divide or merge AR-
MOs’ resources according to the demands of economy-of-scale and specialized
production, push ahead with the opening of the defense industry market, try hard
to help medium-sized and small ARMOs grow, devote more attention to the build-

ing of the information net-platform.

Key Words: armaments researching and manufacturing organization,

scale, optimization
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