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ABSTRACT

The development of transportétion 1s intertwined vith the history
of man's social organizétion and his economic activities, Thi s profound
historical influence is apparent in the fact that all large concentra-
tions of people are grouped about navigable seaé end inland waterways,
Transportationts importance is perhaps even more signigicant today as a
fundamental of modern industrial society is the geoéraphical division
of labor according to patterns of natural advantage, a condition which
manifestly generates a requirement for effective énd efficient transport,

The slow development of transportation in China has prevented
effective political control from Peking and, together with an aversion
to technology, has inhibited industrial growth in a nation which is
rich in resources, The result was that when the Communists took control
in 1949, China was a backward agricultural country carrying on an early
iron~age ecoromy founded on cottage handicrafts,

Immediately, the Communists embarked on vigorous programs to change
China from this backward agricultural status into a modern industrial
nationally-integrated society. As a part of this change, they invested
heavily to restore existing transportation systems and to extend and
expand the nation's transport capacity. A considerable part of this
expension was directed towards the interior regions of China, which have
asguned an increased importance because of new discoveries of resources
and because of desires to disperse and to duplicate the industriazl base

to meet the requirements of national security,

-1~



The Comrmunists have achieved a measure of success in improving
transportation, particularly in extending the railway net. Russian
assistance was a prime factor in new railroad construction, and siqce
the withdrawal of the Russians in 1960 there has been a marked reduction
in progress. Even with Russian assistance and fifteen years of effort,
railroad trackage falls far short of meeting requirements. ¥New highways
have been built into Tibet, Sinklang and along the Southwest borders,
but modern truck transport is severely limited due to the meagre net-
vork of first class inter-city highways and an acute shortage of trucks.
A further glaring deficiency is the almost total absence of pipelines,
The most important means of movement in Chine is native transport, using
man-porters, hand carts and beasts of burden. This inherent waste of
manpower spesks volumes regarding the state of Chinese industrializastion.

China today is still a vast nation lacking effective transport for
the present degree of industrialization, without considering the increased
requirements to support a continuing high level of economic growth. Lack
of transportation hindere economic progress and serves to limit applica-
tion of Chinal's power to areas contiguoue to her borders, However, with
prospects for continued central government attention to solution of
this problem and an improving Chinese technology there is no room for

complacency in the Free Vorld.,
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INTRODUCT ION

Whatever man does entalls movement, mentally or

bodily. Movement is, in fact, the mainspring of his

evolution and of the civilization which this evolution

engenders; consequently, in the economic growth of

movenent must be sought the direction of all progress,

both physical and psychological.

1
--COlonel JOF.C. Fuller.

The basic essentials for development into a modern industrial
nation-state -- educated population, mineral resources, sufficient
land area, good soil, favorable climate -~ have existed in China2
since the first industrial revolution began in England in the early
nineteenth century. 7Yet, this great potential remained dormant until
aroused by the Communist Chinese after their take over of the main-
land in 1949, Even after fifteen years of prodigious efforts by the
Communists, the People!'s Republic of China is still many years away
from becoming a first rank world powver,

In 1956, Japan had an industrial growth rate more than twlce that
of China, with an absolute production of twice as much steel, twice as

much cement and approkimately four times as much electricity. As

China has seven times as many people as Japan, these figures equate

lcolonel J.F.C. Fuller, Pegasus, (New York: E.P. Dutton and
Company, 1926), p. i.

2Throughoui: this paper, the use of the words China and Chinese
refer to the People's Republic of China (Commmunist China) and the
inhabitants thereof,



to a per capita productivity in Japan of the selected items from four-
teen to tventy-eight times that in Ghina.3

An attempt will not be made in this paper to préve that lovw
per capita productivity and slow industrial development in China
are attributable solely to an inadequacy of internal transportation,
Bovever, an attempt will be made to show that the transport sector of
the economy is a very important element, which, even if not handled in
the preferable pre~development manner, must be developed concurrently
vith the other sectors, else attempts to transform a nation from the
traditional stage described by Rostow4 into a modern industrial soclety
will be met with frustration and failure. An interesting observation
in this regard is that all the rich industrial nations have highly
developed internal transportation systems based on the railroad, the
motor truck, the povered tug and the airplane, whereas all the poor
non~-industrial nations have antiquated internal transportation systems
with great reliance on the porter, the cart, the bicycle, and the
draft animal, This, perhaps, is yet another chicken and egg mystery,
but the fact remains that industrial power depends upon high per
capita output, and this is difficult indeed to achieve if an abnormal
amount of the available effort is used in accomplishing the required

movements of people and goods,

SHarold Archer VanDorn, A Decade of Communist Rule, (New York:
Pageant Press, 1963), p. 92.

4w.w. Rostow, The Stages of Economic Growth, (Cambridge:
University Press, 1960), pp. 4-6.
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The Chinese Communist rulers appear to have an appreciation of
the importance of efficient transportation, as evidenced by the fact
that during the economic rehabilitation period (1949-1952) and the
First Five Year Plan (1953-1957), they spent twenty per cent of their
total economic investment on transport facilitlies and equ.ipmen‘l;.5
This compares favorably with the twenty-four per cent invested by the
Russians durlng the period 1918-1929 and the 1959 investment rate of
9,9 per cent in the U.S.S.R.6

In this paper, the social, economic and military importance of
transportation in China will be explored, with Particular emphasis
placed on the recent attempts of the Commumists to expand, integrate
and modernize their various transportation systems. Appropriate
conclusions will be drawn as to the adequacy of their efforts and
the limiting effects, if any, that transportation has on the Chinese
threat to the free world, It must be admitted that the absence of
official government statistics since 1959 and the suspect nature of
Chinese official figures up to that time have complicated tnis effort

and made it more difficult to arrive at reliable conclusions. It is

hoped that these difficulties have been overcome.

5Trevob Jo. Hughes and D. E, T. Luard, The Economic Development
of Communist China, 1949-1960, (London: Oxford Univeraty Press, 1961},
P. 108. Also see Stanley Karrow, "How Commmist Feonomics Failed in
China," Fortune, July 1963, p. 228,

®Dorothy A. Ring, "Soviet Transportation," Unpublished Study,
U.S. Ammy Field Detachment YR", Oberammergau, Germany: 1961, p. 8,
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INTERNAL TRANSPORTATION IN TEE PEOPLE'S REPUBLIC OF CHINA

CHAPTER I

IMPORTANCE OF TRANSPORTATION IN MODERN SOCIETY

Brief History of Transportation's Effect on Social Development.

The history of man is intimately linked with the history of transpor-
tation. This is as true today as it was before the discovery and
development of the wheel in 3000 B.C. As Charles E. Landon says in
his book, Transportation, "The movement of commodities, services,
people and ideas makes modern civilization posvsfl‘ole."1

An example of the importance of transportation as a prime deter-
minant in man's social development is evident in the fact that almost
all the large cities in the world are located on navigable water--
either on the sea or on natural inland waterways. An interesting
exception is Berlin, which has been described as an artificlal city,
because it was not on natural trade routes nor near important resource
deposits, but was made into a great city by the rulers of Prussia and
Germany as a national symbol, The influence of water transportation
ie still evident today. For instance, the largest city in the United

States that is not located on a navigable waterway is Dallas, Texas,

whose population of 670,684 places 1t fourteenth in rank in the U.S.2

lcharles; E. Landon, Transportation,(New York: William Sloane
Associates, 1951), p. 3.

2Conra.d Taguber, "Unlited States--FPopulation,™ Encyclopaedia
Britvannica’ (Chicago: 1962)’ HII’ Pe 816.
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The fact that a few of the waterways are no longer used for significant
transportation does not lessen the importance of this means of transport
for the cities involved throughout a long period of thelr development,

Another manifestation of the influence of the lack of efficient
transportation is seen in the proximity which man has maintained
between himself and his supporting resources, particularly ‘food pro-
ducing areas, =It is only in recent times that man has developed the
ability to live in relatively large numbers in areas that are ramote
from the sources of fuel, clothing and food. A more recent influence
1s the change in society brought about by the mass automobile in the
United States. Land development, employment patterns, recreational
activities, and many other facets of American life have heen
revolutionized by this phenomenon,

To offset the limitations imposed by navigable water, man has
continued to seek improvements irn land transport. First, man carried
goods on his back; then about 8,000 years ago he trained animals and

3 In about 3000 B.C.

used them for carrying burdens and pulling sleds.
he developed the wheel, which is generally regarded as one of the
greatest discoverles of all time. There were only gradual improvements
down to the time of the Romans, vho made a quantative contribution by

constructing an excellent road net throughout their empire. After

the Romans there was no improvement, and perhaps some backsliding,

SEmest W. Williams, Jr., "Pransportation,’ World Book
Encyclopedia, (Chicago: 1960),XVII, p. 312,
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until Richard Trevithick, in England in 1804, combined the steam
engine wvith the steel wheel on steel rails. Modern transport began
at that moment.

This modern means of transport, the steam railway, provided the
mesns whereby man could move away from sea coasts and rivers and de-
velop the large continental interiors. Cheap, fast, dependable
t ransportation provided by the railways started this interior develop-
ment,4 vhich lately has been alded and accelerated by the motor truck,
the airplane, and the pipeline.

Has the development of Chinese civilization exhibited any marked
exceptions to the close relationship between man and transportationt
Fo, as expected China has followed the pattern, particularly as regards
the influence of water transport. Present day China occupies almost
the same amount of laend area as the United States and has a population
of 700 million. Ninety-six per cent of this population lives in the
eastern one-half of the country, concentrated along the sea coast and
in the navigable river valleys. For instance, over 200 million people,
one-tenth of the world's population, live in the valley of the Yangtze
River, a waterway navigable by 4,000 ton steamers all the way to
Ichang, some 1,000 miles from the sea.5

Also, the wheel came early to China, a system of roads was built

ae early as 2700 B.C.® and the railroad was introduced in the late 1800's.

4151d., p. 316e

Sghoads Murphey, "China~-The Lend,” Encyclopaedia Britamnica,
(Chicago: 1962), V, P. 509,
641111ams, . 314,
-3



Until 1912, vhen Dr. Sun Yat-sen made a plan based on his concept

of economic geogréplw. the railroad development was carried out by
foreign powers for economic exploitation, with little effective effort
by the Chinese rulers to control and channel this development so that
it would help to build a nation.’

Transportation has been slow to develop in China, particularly
in consideration of the advanced state of its civilization in early
times, One reason 1s that the natural routes do not converge in an
important economic center. In addition, wide rivers, swampy rice
lands and irrigation canal systems have impeded construction,®

The China the Comnunists took over from the Nationalists was
not a modern state in the western sense and had hardly begun the
journey on the road to industrialization. The conditions in China at
that time are described by Hughes and Luard as follows:

Vhen the Communists came to power in 1949, by far the
greater part of the country carried on as for the last

2000 years, an early iron age economy., Agriculturel

techniques were backward and ylelds low. The greater part

of industry consisted of handicrafts. A sprinkling of

modern industry had developed, mainly in the ports and the

eastern seaboard. A small, efficient, but now largely rlundered

nucleus of heavy industry had grovn up in Manchuria, The

main tgsk of industrial development in China had barely
begun.

7Ruei-Sheng Chang, "The Chenging Railroad Pattern in Mainland
China,” The Geographical Review, October 1961, pp. 534-537.

8I.and.on. P. 28.

gHughes and Luerd, p. 16.
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It has beer sald of the United States that "our growth as a
nation is directly linked with the development and progrese of our
transportation.’1® It can be said that the failure of the growth of
China ae a nation is directly linked with the failure to develop its
transportation, There is every indication thet this fact is understood
by the Chinese Commumists,

Historically, control by the central government in China has been
quite loose, and more or less in inverse ratio to the square of the
distence from Peking, Agaln the Communists have studled their history.
Thelr efforts to establish a widespread industry, to secure a greater
exchange of goods, and to develop the transport and comrmunications
required to mske these innovations possidle have, in addition to a
gsolid economic base, a strong political under-tone, founded on a reali-
zation that these measures are essential to eliminate local autonomous
areas.u The Chinese Communists have linked all parte of the country
firmly with all others in one integrated unit and, thus have truly
unified China for the first time in its long history.

Economic Effects of Better Transportation., So far the effects of
transportation on social organization have been discussed only in

general terms, It is appropriate to examine briefly some of the

loﬁarry B. Yoshpe and Fred R. Browvn, Trensportation: The Nation's
Lifelines, (Washington: Industrial College of the Armed Forces, 1962),
p. 1.

nHughes and Luard, p. 110,
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specifics of the interplay between transportation and the broad
spectrum of economics. This interplay cam to the front during the
st ruggle for supremacy between the Communists and the Chinese
Nationalists. The breakdown of the transportation system throughout
China after World War II contributed to inflation by preventing the
distribution of consumer goods and by cutting off factories from
natural regources. Since the Comminists believed that inflation would
hasten the overthrow of the Nationalists, they spent considerable
guerrilla and regular military effort on cutting rail lines. This
broke up economic units, in addition to severing administrative control
and impeding Nationalist troop movements.lz
The most obvious economic effect is that more efficient transport
reduces the cost of goods and services and thus promotes general

13 This is 80 because transportation costs are a

economic efficiency.
significent part of the total cost of production. Iron-ore has to be
brought to the fuel and the labor source, completed structural steel
members have to be hauled to fabrication plants, components must be
moved to the final assembly plant, and assembled items must be distrib-
uted to consumer areas. The overall impact ip the United States is
that transportation is about 10% of the cost of goods produced. An
example of reising the costs of goods occurred in the 1930's during

a severe famine in the interior of China, Vheat from the United States

12Yua.n-L1 Vu, An Economic Survey of Commnist China, (Nevw York:
Bookman, 1956), p. 341.

18 andon, p. 7.
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could be put on the docks in Shanghei at one dollar per bushel, but as
it would have cost eleven dollars more to transport the wheat to the
needed area, it was not sent.14

A related and more significant effect is that efficient transport
promotes specialization and a high degree of geographical division of
labor according to patterms of natural adv‘antage.ls Without this
benefit communities tend to establish and maintain self sufficiency,
whichk has been the pattern in China for many centuries. Vith effective
t ransportation however, production can be concentrated on one item,
such as steel; the market for the plant is enlarged, large scale
efficient plants and industries develop in mutually supporting com-
plexes, and these complexes are fed by agricultural and rawv material
centers many miles away. This is exactly what the Chinese Communists
have been attempting to establish since they came to powver, Concentrations
of people generate volume movements which emgender greater transport
efficiency, thus promoting more and more concemtration. Pransport and
economic development are completely intertwined.

0f more immediate interest to the Chinese Communists is that
improved transport, especially improved railways, is an instigator and
sustainer of industrial takeoff. Ons way this occurs is by encouraging

the export of extractive products, thereby generating capital to pay

141p14,, p. 7.

15%1. P. 341 and Landon, p. 7.
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for internel development., Another aspect 1s that the technology
required to build and operate a railway system often overlaps into
other parts of the economy. The requirement for good cheap rails

vwas the incentive that started the modern steel industry in many
nations., Plentiful supplies of good steel then led to better boilers,
modern ships, machine tools, pipelines, and different forms of urban
construction. This has been the history in the Unlted States, Great

Britain, France, Germany, Russia and Japan.16

Need for an Integrated and Balanced System. This sub-topic
leads into a brief but necessary discussion of the various transpor-
tation modes, Obviously, the relative importance of the modes
varles in different countrles around the world and with respect to
time. The railroads' share of the freight ton-miles in the United
States 18 less than 50 per cent, in sharp contrast to the 80 per cent
Plus 1n the Soviet Union and in China, and %the railroads!' share of
the business in the U.S. only a few years ago. Pipelines presently
occupy an important place in the U.S. economy, but they are only now
being developed extensively 1n the Soviet Union, and are practically
non-existent in China, Modern forms of transport are grossly pre-
dominant in the U.S. and western Burope, but today in China the most
important means is 0ld fashioned native transport by animal and human

carriers.17 Highways, pipelines and air-ways exist in Communist China,

1630 stow, pp. 17-62,

17K. C. Yeh, Qommunist China: Petroleum Situation, (Santa Monica,
California: The Rand Corporation, 1962), p. 49.
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but according jo0 Tuan-Ii Wu, "As far as long distance transportation
1s concerned, railvays and shipping are the only two major factors
in China,u18

The different countries in the world have something in common--the
need for all the different modes, Bach form has its advantages and
disadvantages, and each tende to specialize in traffic for vhich it is
the superior agency. Attempts to eliminate an agency or to regulate
1t without proper regard for its peculiar features results in undue
investment and operating expense and a net loss in total productive
power., There is a general tendency in this field, as in others, to
resist change, and to attempt to secure economic advantages through
government manipulation. This trap should be avoided to achleve full
national potential, as any kind of transportation that tries to operate

. It would appear that

beyond its proper economic limits is wasteful,
the Communist nations, with their absolute central planning and execu~-
tion apparatus, have an advantage as regards building, operating and
adjusting an integrated transport net. Howvever, as & counter argument,
there is the difficulty in training and educating individuals ex-
perienced and knovlegeable in all forms of transport, yet free from

bias in favor of or against a particular mode. Too, the absence of a

free market system complicates the determination of actual costs of

lew. p. 345.

191 andon, pp. 41-82.
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goods and services, one of the foundations for sound economic planning.
This is a complex issue beyond the scope of this study, so let us
examine the various modes and the movement of freight.

Freight comes in many sizes, shapes and densities, consequently,
1t is difficult to generalize as to its most efficient movement. In
general however, rallways and inland waterways are favored for heavy,
bulky, low value commodities and for long hauls. Typical commodities
are coal, iron-ore, grein, lumber, and automobile subassemblies. High
value, short haul moves should be divided between the railway and the
truck, Items involved here are such things as manufactured goods,
frozen foods, fresh fruits, and vegetables., Trucks also play a great
part in logging, oil well drilling and laying pipelines. High value
items that are of low weight, or are perishable, bring the airplane
into preeminence. Examples are critical repair parts and fresh flowers.
O0f course in many areas, such as parts of Alaska and the Congo, the
airplane is all important because it is the only means available.
Liquids and gases favor the use of pipelines, then tankers, barges
end railroads, in that order.?’ In the United States, 75 per cent of
the crude oil and 45 per cent of the finished petroleum products are
moved by p:lpe[l.ine.21 Crude and finished products are transported at

only a fraction of rail costs, resulting in an estimated $3,200,000 a

Dys4,, p. 81.

21"Industry," Time, 20 November 1964, pp. 58-63.
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year savings in deliveries to U.S. Alr Force Bases, and it is now
cheaper, by one dollar per ton, to move coal by pipeline rather than
rail from Vest Virginia to New York;zz For comparison, the following
table shows relative times and costs for movement of one ton of general

freight from Nevw York City to San Francisco :23

MODE TIME COST
Alrplane 12 hours $400
Truck 5 days 90
Railroad 7 days 35
Ship 15 days 20

From the above it is possible to make some summary statements, The
railroad remains as the backbone of efficient long haunl transport

and the one mode which can handle major movements with minimum need of
resources that are scarce in vartime. Highways offer flexibility, are
the basic feeder for other modes, and offer opportunities for efficiency
in optimm utilization and door-to-door service that reduces handling.
Inland water transport is low in cost and can handle volume and bulk,
but it is long in transit time and limited more than the other modes

by geography. For instance, rivers do not connect the coal and steel

24

centers in the U.5.5.R.”" and thelr general east-west orientation in

China limits thelr utility because of large north-south movement

22Yoshpe and Brown, pp. 37-39,

251111 ams, p. 208.

24Fenneth R, Whiting, The Soviet Union Today, (New York:
Praeger, 1962), p. 220,
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requirements. Pipelines are excellent for liquid products, with an
added advantage over coastal shipping as regards securlty and dependa-
bility in wartime, Alrplanes sometimes are the only means available
and are the indicated carrier when high cost critical commodities
are involved.zs

Absolute efficlency in passenger traffic 1s lmportant to a
nation's vell-being, but perhaps not as important as in freight traffic,
However, there are passenger problems around the world, all primarily
centered on the problem of getting workers to their Jobs in large
urban complexes. In the United States this problem increases daily,
ageravated by less use of common carriers as a result of the mass
automoblle. Four-fifths of passenger travel in the United States is
by automobile, with the remainder divided about equally between alr-
planes, trains and buees.26 Mass transportation systems employing the
bus and train still have major significance, particularly in Russia,
Japan, and to a lesser extent, China, and it appears that improved
mass transportation systems are a must for United States metropolitan
areas, Medium distence traffic still is handled efficiently by the
railroad and the bus, but the airplane is coming more and more into

use for medium and long distance moves.’?7 This is economically sound

2
5Yoshpe and Brown, pp. 2-46.
26Williams, p. 308.

2
7Yoshpe and Brown, p. 48.
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in modern technological societies because of the high value of man's
time in comparison to the slight extra expense for the premium trans-
portation, The Soviets have placed great emphasis on passenger air
transport, the government airline hauling eix million passengers as
early as 1958. This mode is preferred for the long haul across Siberia,
vhere the Soviete recently have used both jets and turbo-propeller
aircreft, with an announced goal of reducing the cost of air transport
to that of rail sea;wice.a8

One thing is clear in any examination of the various modes —-
they all have thelr function and they should be mutually supporting
and inter-connected so that traffic is transferred smoothly from one
mode to another., This latter calle for efficient operating terminals,
designed and located to serve all means, and society in gemeral, This
is one area where the Chinese, and indeed most all presently under-
developed nations, have a potential advantage in that they can profit
from the experience of the nations that have already been through the
process, This is similar to eliminating the costs of researching and
developing equipments and operating techniques, another benefit of not
being the trail blazer,

The question properly might be asked, "What does this gemeral dis-
cussion of transportation modes have to do with China and its attempte
to become a modern world power?® Throuoghout this chapter, the general

importence of transportation in a nation's economy has been stressed.

28yniting, p. 233,
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' Until the time of the Communists, the Chinese pald little attention

to development of this section of the total economy, and relied unduly
on porters, draft animals and carts, and on their junks plying the in-
land rivers and the coasts. It will be evident later that the Commu-
nists apparently understand this basic weakness and have taken

measures to correct it., The relative success of thelr efforts must

be judged on the basis of thelr proper attention to developing a bal-
anced system which maximiges the advantages of the different modes.

An efficlent and highly developed railway net needs truck transport to
feed and support it, and pipelines should criss-cross the nation, intem-
connecting oll fields, refineries and industrial centers. Fallure to
develop substantial motor truck capacity with its inherent mobility

and flexibility could lead to disaster in time of war, because of the
relatively fixed nature of rallway, waterway and pipeline installations.
In short, a modern industrial power needs all modes in a good mix,

with some bullt-in redundancy and reserve capacity.

While the Chinese and other less industrialized societies
attempt to catch up, the industrial nations will continue to press
forward in their efforts to evolve better and better ways of moving
goods, people, and services. Transportation developments have moved
rapidly since the beginning of World War II, and this pace undoubtedly
will continue during the next twventy-five years, with expected varia-
tions by country and region according' to the state of technology,.

Some of the expressed ideas for improvements and refinements involve

=14



such concepts as transporting people in coach-containers that would
be smoothly passed back and forth between trucks, trains, and large
Pnuematic tubes, somewhat similar to the way wr tten messages are
handleg in many office bulldings today. Another interesting proposal
envisages trucks hauling their cargo to the outer rim of the city and
then disgorging it onto conveyors that interlace the underside of the
city in a moving .gr.’ui..29 Improved alrline progress is now in process
with larger volume and cheaper movement for both local and trans-
continental traffic as the objectives, Increased use of bigger and
more efficient pipelines seems to be a certainity, with this mode ex-
panding to a greater importance with respect to commodities other
than petroleum, However, for the forseeable future, the wheel on ateel:
continues to offer more 1lift for less power, and will remain as the

primary internal medium and long distance bulk mover,

29vincent Caputo, "The Year 2000, the Future of Transportation,®
Vital Speeches, 15 October 1964, pp. 11-15,
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CHAPTER II
TRANSPORTATION REQUIREMENTS IN THE PEOPLE'S REPUBLIC OF CHINA

In attempting to assess transportation requirements in cﬁina there
is considerable danger that too much will be transposed from the
American scheme of doing things. In their period of violent industrial
revolution, the Chinese do not require the same amount of transport
that Americans do in order to achieve the same industrial power, This
is true because the Communists have placed all human and natural re-
gsources under state control and have an official policy of keeping
living standards at a mipimum so that capital formation will be accel-
erated.l A twofold effect is produced in that thie eliminates the
transportation of rawv materials required for production and at the same
time eliminates need to distribute manufactured goods. An analogy
exists in the in-being military power of the U,S.S.R., .which is generally
conslidered to be almost equivalent to that of the United States, yet
is based on an industrial capacity about one~half that of the United
States, In addition, much of the passenger travel in the United States
is entirely for pleasure which, while in the maln making life more en-
Joyable, adds nothing to the economy other than perhaps a conjectural
slight increase in output due to fa.‘vorable worker morale,

Any researcher attempting to determine transportation requirements

in China faces a serlous obstacle placed before him because the Peoples!

1Clm-’i'uan Cheng, -"'@mnmnist'Ch:lna's Economy 1949-1962, ' (Philadelphia:
Seton Hall University Press, 1963), p. L.
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Republic stopped publishing figures on its economy in 1959, Flanning
and predicting such requirements are quite difficult even when a great
mass of official detail is available. Therefore, in this paper these
requirements will be examined on a qualitative and geographical basis,
with quantitative assessments attempted where appropriate figures are
available to subetantiate these assessments.

Influence of Expanding Industrialization., It is obvious that one

of the prime goals of the Commnists is to make China into an industrial
power, The specific target for the present 1s to outstrip Great
Britain within the fifteen year period commencing in 1957, in output
of iron, steel, and other major industrial 1:\rodJ.7.ct'.e.2

Changing from a basically agricultural society to an lndustrial
one will generate more movement of goods, primarily related to the
elimination of self-sufficiency, without counting the effects of an
expanded economy, Establishment and development of new manufacturing
complexes and natural resource areas has set a new pattern for major
moveltents in China which is expected to continue and to grow. All of
these forces and influences support each other in a growing epiral of
industrialization., Progress in industrialization is reflected by the

following table:

2Ib1d.. P. 166,



Peoples! Republic of China
First and Second Five-~-Year Flans: Maln Industrial Products
(Million tons)

Product . Highest 1952 Target 1957 1962

Pre~-Communist OQOutput 1957 Output (draft plan)
Qutput

Coal 6.9 63.4 113.0 124.0 190 - 200

S'beel 009 1.3 4.1 5.2 10.5 - 12

Flectric Power 5.96 7.26 15,9 19,01 40 - 43

(billion EVE)

Crude oil 0.32 0.44 2.0 1.42 5 - 3]

Cement 2,3 2.9 6.0 6.7 12,5 -»14.5

Sources: Chinese State Statistical Bureau: Proposals for Second
Five~-Year Plan, 1957 - see Bughes and Luard, p. 200, 217,

Examination of the above flgures shows that by 1952 recovery and
rehabilitation from the long Sino~-Japanese War and the Nationalist-
Communist struggle had been completed. Then, in the First Five-Year
Plan (1953-1957), the Chinese planned and achieved an across the board
two~fold increase in output of these commodities., Another two-fold
increase was programmed in the original Second Five Year Plan (1958-1962),
but there is a general consensus that the 1962 goals were not reached,.

Regardless of some ambitious over-programming and unrealistic
economic theorizing during the Secornd Five Year Plan, the figures do
indicate a rapid growth in the Chinese economy, which would tend to
support a 100 per cent increase in frelght movement requirements during :-
each flve years. The reduced effect on freight movements of the
smaller increases that are required in agricultural production are
approximately balanced by the extensive movements of construction
materials and other commodities that are necessary to support the large

=18-



investments in infra~structure during this early phase of Chinese
industrialization., After soclal overhead investments level off, freight
movenment growth will tend to be more in agreement with the growth in
commodity gross national product, which was about 60 per cent in the
Flrst Five Year Plan and was programmned at 65 per cent in the Second Flve
Year ]?3!.&).1:1.3 Growth in freight movement requirements of about 100 per
cent each flve years appears to be warranted if the Chinese are to achieve
their objectives. This was the history in the early Commmist period
vhen railway frolght traffic increased from 38,6 to 74,8 billion ton-
kilometers between 1950 and 1954.4 In a similarly intensive development
Period in the United States between 1830 and 1930, freight transporte-
tion almost doubled every ten yeare.s Comparably, the wvolume of freight
traffic on railroads in the Soviet Union grew 82 per cent in the period
1928-1933, 5

Further evidence of Chinese desires in industrial output are con-

tained in the following estimates, which Chu-Yuan Cheng describes as

the upper limits of the Communists' Third Five Year Flan:

Product Unit 1967 Estimated
_ Production

Coal Million Tons 510

Steel Million Tons 36,8

Electricity Billion KVWH 120

Cement Million Tons 24

3
Hughes and Luard. Pe. 640

4%1. P. 363 as compiled from New China Monthly, Peking People's
Dally, and New Chlna News Agency.

SM11lians, p. 317.

6Kﬂ.ng. P. 8.
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The 1967 estimates are more than double thelr counterparts in the
1962 draft plan, listed herein, but in view of the setbacks during the
Great Leap Forward and the subsequent return to emphasie on agriculture,

7
the real plan as of now is much lower., Even with reductions, hovever,
these estimates support a traneport growth requirement as previously
discussed,

¥hat appears to be a dissenting view is inferred by Donald S.
Zagoria in his statements that industrial growth in China depends upon
quantun increases in agricultural production, and that the estimated
1964 gross national product of 40 billion dollars is expected to grow
in the immediate future at a rate of three or four per cent.8 Similar
assessments are expressed by 0, Edmund Clubb as follows:

China's extravaganzas in domestic and foreign affairs
have set back economic development about ten years. To re-
sume increases in industrialization, to regain a strong foreign
trade and to have the base for a dynamic foreign policy, China
mist first greatly strengthen her agriculture. This strength-
ening of agriculture requires capital investment, more tecknical
and manageréal skills, and the expansion of transport
facilities,

It is reasonable to conclude that even if future industrial output
does not expand at the violent rates planned by the Commnists, and is

more in line with the views of Zagoria and Clubb, there was a growth

7theng, p. 140.

8Doma.ltl S. Zegoria, "Communist China is a Paper Dragon," The New
York Times Magzazine, 18 October 1964, p. 1lll.

90. Edmund Clubb, Twentieth Century China, (New York: Columbia
University Press, 1964), p. 422,
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in transport requirements in the order of 100 per cent per flve year
period between 1952 and 1962 and a growth in capacity on the order of

60 to 100 per cent each five years should be continued in the future.
This continued growth is essential to insure that transport capacity is
available as needed to support rapid industrial expaneion, when the .
other necessary factors, such as improved agriculture, teckhnology, and
extraction of minerals are developed. Available economical transpor-
tation would free labor and resources that otherwise would be needlessly
consumed, and thms could serve as a catalyst to the economy. The
general practice in developing countriees has been to build more than

adequate transportation capacity in advance of the need.lo

Or as
Rostow has written, YIn pre take-off societies—and for the take-off
a8 well--1t is clear that a very high proportion of the totel invest-

ment must go into transport and other social overhead outlays."n

Geographic Survey of Natural Resources and Industrial CompleXes.

In addition to the influences of an expanding industrialization, move-
ment routes and volumes are affected by the physical juxtaposition of
resources, industry, and consumption centers, These last three elements
are linked together in a dynamic pattern. Changes in resources, such
as the discovery of major nev iromn-ore reserves, affect industry, and

similarly changes in industrial technology, such as the advent of

IOWhitingo Pe <12,

nRo stow, p. 24,
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atomic power or space exploration, affect resources. Both types of
changes produce shifts in population centers and in some cases change
the nature of private consumption. All of these changes influence transe-
portation, and the availability of transportation can influence these
developments, Discovery of important resources, as for example oil in
Tsinghai or uranium in Sinkiang, generates a requirement for more and
improved transport so that these resources can be integrated into the
economy.

Major resource and industrial areas in China are shoym on the map
(Figure 1) inside the rear cover. Comparison of this map with a similar
one for 1949 reveals considerable differences, particularly as regards
the industrial centers., The Treaty of Nanking in 1842 opened China to
western trade and influenced the subsequent economic development,
Similarly, folloving the Treaty of Shimonoseki of 1895, additional
ports vere opened and forelgn factory equipment was brought into China,
Shanghai was the center of the ensuing light industrial development
featuring textile mills, About this time a meagre network of rallways
vas built in eastern China to link the main parts of the country. The
most important of these rallvay systems were built by the Russians in
northern Manchuriz and the Japanese in southern l-ianchu.ria.lz Presence
of railroeds in combination with knowﬁ deposits of coal and irom-ore
provided the means for the Japanese to develop Menchuria into a prime

workghop., Indeed, almost all the heavy industry of Greater Ching—in

12puehes and Iuard, p. 1l.
-22-



coal, 1ron and steel--was concentrated ig bianclm.ria and adjacent North’
China as late as 1945.%% Since that time the Commnists have altered
the pattern,

One of the first steps of the Commnists was to lnstitute a massive
geological survey within China, A part of the survey was the preparae~
tion of geologic and topographic maps of potential routes, but the
central purpose was to discover additional resource deposits., -Xnown
coal and ir&n—ore reserves were fairly adequate and spread throughout
the country, but the lack of adequate transportation intensified early
efforts to discover new sources of iron~-ore in proximity to existing
manufacturing centers.14 Reserves of coal and lron-ore as calculated
by the Nationalist Government in 1947 were:

(In million metric tons)

Rezion Coal Iron
Northeast (Manchuria) 22,395 3,575
North, including :

Inner Mongolia 300,968 814
Northwest 106,267 120
East 3,356 228
Central-South 11,871 504
Southwest - 9,192 192
TOTAL 454,049 5,433

Source ~ Vi, p. 26,
To support the highly optimistic production rates in 1967 of 500

million tons of coal and 36 million tons of steel, these 1947 known

13
Ronald Hela, "Changes in the Location of China's Steel Industry,?
The China Quarterly, Jamuary-March 1964, p. 133. Also see Hughes and
Luard, p. 15.

14John A. Berberet, Science and Technology in Communist China,

(Santa Barbara, California: - General Electric Company, 1960), P. 66.
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reserves are sufficient to last approximately 1,000 years and 70

years, respectively. The Chinese have not published complete details
on the results of thelr massive geologlcal surveys, dbut in 1957, be-
fore the statistical flascos of the Great Leap Forward, they claimed
deposits of more than 12,000 million metric tons of iron-ore.l5 lore
important, the newly discovered deposits are distriduted throughout

the country--in the Northwest, in Szechwan, in Ewangtung, and in Hainan,
These new iron reserves, in conjunction wvith previously known deposits
and the widely scattered coal deposits, allovw for development of new
industrial centers, with thelr contributing effects on nev transportation
routes and greater industrial intensity.

China's position in non-ferrous metals—tin, lead, molybdenum,
antimony-~ 18 quite good, but these minerals are concentrated in the
Sout;hwemt;.]'6 vhich again generates extra frelght movements due to the
lack of dispersed deposite,

A natural resource producing a.more striking effect on transpor-
tation 1s petroleum. For one thing, it appears that an overall
petroleum deficliency is a serlous limiting factor on the economy in

17

gemeral, and on truck transportation in particular. In addition,

158ughes and ILuand, p. 9. Also Berberet, p. 78.
leﬂughea and Iuard, p. 2.

17¥eh, p. 55.
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all the major oil fields that have been discovered are in the

vestern part of the country, in mountainous or semi-arid regions, and
are thus quite far away from industry and population centers. lajor
fields are near Yumen in Kansu, in the Karamai area in extreme northern
Sinkiang, in the Tsaidan basin in Teinghal, and in cemtral Szechwan,l®
The extreme remoteness of these crude producing areas in relation to
existing industrial plants, to other natural resourcss, and to rich
agricultural lands introduces a requirement for transport of the great
majority of the crude, or refined product, for distances averaging
1800 miles., As we shall see later, this requirement is not being met
economically. An indication of the importance of improved transport
of petroleun is given by the folloving —-- after a 147 kilometer pipe-
line lipking the Karamai oil fields with the Tushantzu refinery was
completed, the Chinese announced that previously the oil had been
transported by truck at a cost of 44 Yuan per ton, as compared to an

estimated cost of 4 Yuan per ton by the pipe)line.l9

Similarly, before
the Lanchow refinery was opened, crude was shipped from Yumen to Shanghai
by rail at a cost of 33 Yuan per ton, one-half the cost of the crude at
the vall—head..zo

Another significant determinant of movement patterns was the

lerid. » Pe 32,

19
Nev China News Agency, Urumchi, 4 May 1958,

oneh, P. 32,
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discovery of uranium near Urumchi in Sinkiang early in the Communist
ragime.zl The resultant mining and processing activities, plus other
economic and militery considerations, intensified Chinese desires to
build the Lanchow=Sinkiang railroad.

As mentioned before, natural resources and industrial centers are
closely related. There are irndications, hovever, that the selection of
new manufacturing localities was not based entirely on sconomics. One
can infer a degree on Xenophobia in the wvay the Communists have concen—
trated on developing new centers that were not begun by either
Europeans or Japanese, Orn this matter, Eughes and Luard say that
during the First Five Year Plan "a big feature was the downgrading of
Shanghal, perhaps because it was a symbol of the semi-colonial past."za
More to the point was the Chinese desire to eliminate the necessity of '
relying so much on Manchuria for heavy industry, a matter brought
keenly to mind by the threat to this area during the Korean war, Thus,
the Communists have emphasized a regional concept, with manufacturing
centers close to raw materials and consumption centers, beczuse of
national security influences.23 These considerations and policies have
already produced a shift to the west away from the ultra concentrations

in Manchuria and along the eastern coast,

210ha1mers Johnson, "China's Manhattan Project," The New York
Times Magazine, 25 October 1964, p. 117. Also Berberet, p. 112,

22
Bughes and luard, p. 104,
23161a, p. 125,
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The folloving chart on steel production vividly portrays this change.

Regional Distribution of Ingot Steel Output

Per Cent

Economic Region _ 1945 1954 1957 1961
Northeast 65.3 65.9 67.8 20,7
North 30.5 25.4 10.7 17.9
East 1.7 5.5 14.7 29,5
Central-South 0.6 2,1 4,1 15.4
Northwest e ——— — 9.5
Southwest 1.9 1,1 2.7 7.0

100,0 100.0 100.0 100.0

Source: Ronald Hela, "Changes in the Location of China's
Steel Industry," The China Quarterly, January-
March 1964, p. 125,

Vhen one notes Mr, Heia's statement that there was an absolute
increase in production in the Northeast between 1957 and 1961, the per-
centage geographic changes are even more significent, particularly the
16.5 per cent of ingot output in the Northwest and Southwest in 1961,
This means, off hand, a substantial increass in freight movements within
and to and from these areas by 1961, and more to come in the future as
these regions continue to develop.

Anshan in Manchuria is still one of the largest steel processing
centers, but by 1956, the Chinese, with major Bussian hely, had put into
operation large steel centers at Paotow in Inner liongolia and Vuhen in
Hupeh Province. The latter two localities have a capacity in excess of
two million tons per year ea.ch.z4 Other new heavy industry centers are

being developed at Hankov in centrel China, at Kunming in the Southwest,

243erberet. P. 78.
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and at Lanchow on the railroad to Si.nki.a.ng.25 Yhile major heavy
industries and light industries such as cottorn mills and electrical
goods plants continue in the east, the trend of heavy industries is
to the interior, based on a combination of sound economics and
defense policy. | .

These winds of change as regards lo.cation have already introduced
transport requirements where none existed before and expanded those
requirements that did exist before. In summary of this discussion on '
economic geography, a few generalizations on movements are appropriate,
Heavy industrial products are needed from the Northeast and North to
support expanding mineral extractions and manufacturing growth in the
Horthwest and Southwest. Minerals, particularly oil and non—f:‘errous
metals, from these latter areas must be moved to the eastern half of
China. Dry cereals have to flow from North China to the other regions
and rice from the Yangtze valley to the North and Northeast, Cotton
moves from the North to the mills around Shanghai to be made into
cloth for distridbution throughout the cou.m;:r.'y.26

It is essential to distribute the meagre suppliss of consumer
goods as wldely as possible to reduce discontent, provide incentives

and restrain agricultural hoarding, All of these movements so vital

for an economlc revolution, must grow and grow at an ever increasing

zsﬁughes and Ivard, p. 105.

®61vid., p. 106. Also, see Wu, pp. 382-383



tempo if China is to achieve anything approaching industrial parity
with the U.S.5.R. or the United States,

Politico-Military Requirements. Some aspects of these requirements

were mentioned in the prior discuseion regarding uranium activities in
Sinkiang and the trend to interior industrial development., Also noted
vas the part that improved communications have played in bringing all
regions of Greater China, including Sinkiang and Tibet, under Peking's
control, with the consequent unification of China for the first time
in history. Of concern at the moment is the impact of internal
transportation on China's ability to project her power and influence
beyond her borders.

Bansen Baldwin wrote in 1951 that "lack of adequate communications--
particularly with her neighbors in Southeast Asia—would attenuate
Chinese military affort beyond her frontiers; we have seen in Xorea that
the farther south of the Yalu the Chinese advanced the more difficult
it wvas for them to supply themaelvee."z'? There was speculation during
the Sino-Indian border conflict in 1962 that China stopped the advance
of her forces because of logistic support difficulties,

From a purely defensive viewpoint there is the obvious need to
concentrate forces in the area of attack, Now that the split with the
U.S.S.R. is rather serious, Chinese military planners cannot afford the

luxury of forgetting about the northern border. The opinion has been

2MHangen Y. Baldwvin, "China as a Military Power," Foreign Affairs,

October 1951, p. 52.



expressed that military mobility is not of great importance inside
China because the Communists maintain very large forces in all
strategically important parte of the com.m:ry.28 Considering the
limited land threat in the area this perhaps im partially true, but
1t is unrealistic to assume that China has such overwhelming forces
that she would not need to move large concentrations of troops to
meet an attack in Manchuria, or from Taiwan, or from Southeast Asla.
Extensive efforts in the middle 1950's to improve the rallways into
Fukien Province opposite Taiwan give testimony to the Chinese
concern on this iesue.29

More significant 1s the requirement for transportation as a
means of projecting Chinese influence, if not outright dominancewto
bordering nations, As China is blocked at the moment on the north
and vest by Bussia, and on the east by the lack of seapover with
vhich to contest the United States, this reduces to a consideration
of South and Southeast Asia, For all this vast area, railroad, high~
vay and alr communications are required i1f the Chinese are to expand
their political control, as is apparently their desire. Military
forces may have to be moved lnto these areas and maintained, or as an
alternative, this capability could be exploited by tnreat. A third

use of this transport power would be to support native forces in

28"Is Bed China a Paper Tiger?t", U.S.News and iorld Report,
19 October 1964, p. 77.

29
Chang, p. 545.
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"wara of liberation." This "pro.jection" requirement ‘has been

' ummarized. as followsr "The Tibetan masawe 19 no longer a.n

bl e

unaesailable barrier, but. as the Chinese 1nVasion of the Nort;h

. East Frontier Agency eo d.ramatically revealed. a potential spring-

p

board. for aggreseion. . Southeast Asia. 19 .no. 1onger remote from - -

. China but 1n ‘close and intimate,contact vith 11:.“30

Denis Warner, "China's New Roads: Where Do They Lead?"
The Reporter, 26 September 1963, p. 33. : R
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CHAPTER 111
TRANSPOXTATION ASSETS IN CHINA

Rallroads. The extreme importance of railways in Communist China
relative to the other modern carriers is not only representative of
the pre-Communist state of affairs but also is the result of delib-
erate government policy.l Evidence of this is a decision made by
the Plenning Bureau of the Economic and Financial Commission in 1950
not to stress highways and waterways, but instead to emphasize rehabili-
tation and construction of ra.i.lroads.2 Other evidence of this officlal
policy is glven by the fact that during: the period 1950-1957, 10,9 per
cent of the total investment in capital construction was in rallways,
as compared to 5.6 per cent in all other forms of transport, including
postal and telecommmunications facilities.3 There has been speculation
that one of the reasons vhy the Communists adopted this position was
because they felt they did not have sufficient oil reserves to support
modern truck transport.4 Results of the Government!s attitude are
apparent today in the very high proportion of goods moved by rail.

Early efforts were concentrated on rehabilitating and improving

the existing rail lines, but at the same time the Communists made

]"Wu. P. 346.
2
Tbid., p. 347,
3Francis P. Hoeber et al, The Economic Potential of Communist

China, (Menlo Park, California: Stanford Research Institute, 19635.

I, p. <6,

4
Hughes and Luard, p. 1ll2,
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an early start on new construction, In 1948 there were 26,448
kilometers of maln line in China, some of which was damaged, such
that 21,715 kllometers were 1n operation at the time the Communists
took cont:rol.5 At the end of 1952, trackage 1n operation had been
increased to 24,232 kilometers, including 1,346 kilometers of new line,
and 9,991 kilometers that reportedly had been restored or 1:epa.ired.6
By the end of 1954 the new constructlon figure had grown to 2,304
kilometers.7 by the end of 1957 to more than 5,000 B:ilomete:rss.8 and in
September 1964 the Chinese clalmed to have 35,000 kllometers in
o:L'nar.ev.t:lon.g This last figure appears to be reasonable, as most
authorities credited China with about 32,000 kllometers at the end of
1958.10 Accepting the 35,000 kilometers would mean that the Commumnists
have constructed approximately 10,000 kilometers of new track in fifteen
years, Also of importance was the completion in 1957 of a 3,760 foot

combined road and railway bridge over the Yangtze River at Wuha.n.ll

SChang, p. 539.
Sayup. 349.
?

Ibid., D. 360,

®Chang, p. 541.

9"Bailway Construction in China Has Expanded Rapidly," Chung-
Kuo Hsin-wen (Canton), 15 September 1964, p. 4.

10y, A, Shackleton, "Commmist China's Potentlal," Milltary
Review, September 1964, p. 44. Also, Hughes and Luard, p. 108.

11
Joseph E. Spencer, "Yangtze," Encyclopaedia Britannica,
(Chicago: 1962), XXIII, p. 875.
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This permits passage of through trains on the Peking -~ Canton line
and elimirates delays incident to ferrylng the trains across the
river, Another vital link was the construction of a double-track rail
bridge over the Yangtze at Chmgking.lz Certainly these all are sig-
nificant accomplishments and indicate an appreciation of the importence
of rail transport, but these efforts and the status of trackage should
be reviewed in light of some comparisons.

The United States, with about the same area as China, had reached
a peak of 400,000 kilometers of main line in 1916, had 48,000 kilometers
in 1860, and laid over 17,000 kilometers in the construction year of
1882.13 Similarly, Prance, about one-twenty-fifth the size of China,
has 39,000 kilometers of main line and Japan, one-fortieth the size of
China, has 27,000 kilometers., Hughes and Luard wrote in 1961 that
"there are large areas in China vhere there are no railways at all,"
and the same idea was expressed recently by Shackleton in his state-
ment that "At present millions of people En Chinglive more than 160
kilometers from a railway. wt® Examination of the map (Figure 1) inside
the rear cover vividly reveals the truth of these observations, For
instance, at present there are only two north-south lines in the first
500 miles inland from the east coast (three in the Peking area), and

it is another 500 miles inland to the next north-south line, which at

12
Hughes and Luard, p, 111.

Y3rmomas C. Shedd, Jr., and Robert B. Spark, "Railway,"
Encyclopaedia Britannica, (Chicago: 1962), XVIII, p. 928.

14Eughes and Luard, p. 207.

15gnackleton, p. 46. '
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this time 1s not complete to the southern border., Similarly, excludingl
conslderation of Manchuria, there are but three east-west rall lines in
the entire expanse from Peking to Canton. 4ll of the cited area is in
China Proper and is one of the most densely populated rezions in the
world, For comparison, note the rail density in the United States as
shown on Figure 2. The facts support a conclusion that China is woe-
fully short of the trackage needed to become a modern industrial pover. '
In addition to showing the total length of rallways Figure 2 also
depicts progress in new construction and double tracking since 1949,
and plans for the future., The close integration of the recently com-
Pleted and planned lines and the new interior industrial centers
discussed in the previous chapter 1s apparent. Thus, it can be seen
that interior economics was a major factor in the decision to proceed
with all new constructlon, except perhaps the Yingtan~Amoy line
opposite Talwan, the extension from Litang to the North Vietnamese
border, and the Chinese portion of the broad-gmuge route through
Outer Mongolia, which joins the Trans-Siberia Rallway at Ulan U’d.e.16
This Mongolian line and the extremely important Lanchow-Sinkiang route
have major strategic significance in that they greatly shorten the
distance between Peking and Moscow, while at the same time effecting
a move avay from the far more exposed routes through Manchuria. It
should be noted, too, that the railways in the Southwest and planned

construction in Tibet have marked strategic implications.

16
Chang, pp. 545-546,
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Before leaving the subject of rallway comstruction it would be
well to take note of the assistance in this endeavor provided by the
Bussians. This assistance was similar to the program through vhich the
Russians supplied complete sets of equipment and technical ald for
construction of large industrial projects. There is sound basls for
concluding that the 154 of these projects finished by 1960 constitute
the heart of China's industrialization program and are significantly
responsible for the progress to date in increasing modern industrial
output.l7 Following this trend, Soviet help played a prominent part
in the construction of many of the new raill lines. This help con-
sisted of three parts —- aerlal surveys and designs provision of
speclal construction equipment, end construction xsuqua::*xr.‘l.tsi.o:;.l8 An
example of the magnitude of thls asslstance was contalned in a
communique of 12 October 1954, which announced that Communlst China
and the Soviet Union had decided to build the railroad from Lanchow
through Urumchi to Alma-Ata, and that the section inside China would
be built by China with all-round Soviet asaistance.l9

The sudden withdrawal of the Soviet experts in the summer of

1960 is listed as an important factor in bringing the Great LeaP

17Ghoh—Ming Ii, "China!'s Industrial Development 1958-63,"
Phe China Quarterly, January - March 1964, pp. 30-3l.

lechang, P. 542.
19
Ma Tse-Ching, "Railway Construction in People's China," People's
China (Peking), 1 November 1954, pp. 18-25,
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Forward to an eund.a) Long delays in completing the Lanchow-Tsinghai
railway and the Nelchieng-Kunming line, both of which were begun in
1956, indicate that the withdrawal has had the same effect on reilway
construction., This view is corroborated by Stanley Karnow in his
statements that "reilroad dbuilding has been minimal recently except
for minor lines for hauling timber from the forests," and "the line
into the Sinkiang oil fields is not finished yet, three years after
the scheduled completion d.ate.“zl Withdrawal of the Soviets removed
not only their direct aid in designing and building the rallroads,
but also was a factor in bringing about a relapse in the economy in
general, reducing the capacity to sustain high investments in rail-
way construction. Thus, the evidence available supports the con=
clusion that the substantial progress made in extending the rall net
since 1949 was largely due to the technical and material assistance
furmished by the Russians,

In contrast to the situation with respect to trackage, it appears
at this time that the Communists have no major problems regarding
rolling stock., Yuan~Ii Wu cites postwar rallway construction plans
of the Nationalists vhereln average rolling stock requirements on
Chinese railways were determined to be 200 emgines and 2500 frelght

cars for each 1,000 kilometers of railway 1i.neet.22 For the previously

mLi 1 p. 320

2]'Kzz;.rr:;ow. P. 135.

22a, p. 364.
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accepted figure of 35,000 kilometers, this translates into a require-
ment for 7,000 locomotives and 87,500 freight cars, Wu credited the
Chinese with 3,355 locomotives and 48,500 cars at the end of 1952,
and with the capacity to manufacture 2,000 cars per year as early in
their industrialization process as 1952.23 The first locomotive wae
completed in China on 9 August 1952.24 and in addition to a projected
growth in internal production, undoubtedly there have been imports from
other Commnist countries. As of now, the Commnists claim that the
majority of rolling stock in operation was produced in China and that
they have exported some freight ca.rta.z5 With the gains from internsl
production and imports, and the losses due to attrition, the availability
figures today are on the order of 6,000 locomotives and 150,000 freight
cara.as Though some of this egquipment may be ageing, all indications
are that sufficient rolling stock is available for the presemt,
Production in the future should meet the demands of track expansion,
though an unlikely revolutionary increase in trackage might introduce
a requirement to import locomotives in quantity.

¥ot much is known about railway operation, but it appears that
mansgement and utilization of avallable facilities and equipment have

been good.

B:"’I'D:Ld.
24
Ibid., p. 391.

25"Railway Construction in China Eas Expanded Rapidly," Chung-
kuo Hsin-wen (Canton), 15 September 1964, p. 4.

2611 Red China a Paper Tiger?" U.S. News and World Report,
19 October 1964, p., 77,

- 38—



Early in their regime the Communists increased the average speed
of frelght trains from 20,9 to 25.6 kilometers per bour, increased
daily engine runs from 337 to 436 kilometers, reduced freight car turn-
around times, and increased the number of cers pulled per engine., All
of these improvements point to intense utilization of available equip-
ment, which in large measure accounts for the doubling in railway freight
ton~kilometers in the period 1950-1954.27 There is no evidence available
indicating any reduction in attention to operating efficiencies in
recent years,

As inferred above, track utilization in China ise very high,
sonevhat similar to the situation in the U.S.S.R., where freight
carried per unit length of track is 3.4 times that in the United
Si;za.tee.a8 This is not necessarily a good situation, for in addition
to leaving little capacity in reserve for emergencies, the resultant
slov and undependable service has a tendency to promote hoarding of
supplies and materials by industrial managers, thereby producing ex-
cessive investment in idle inventories.zg The present track utilization
in China is such that increases in capacity with the existing lines will
be d.ifficvlt.zo

A problem related to high track utilization is the almost complete

absence of double-track lines. The fact that nearly all lines are

27
Wu, pp. 363-364.

sting. P. 9.
29

Ibid.
Dveh, p. 50.
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single-track 1s a severe limitation which was recognized by the
Government some time a.go.m Plans have been announced by the
Communists to double track about 5,000 kilometers of line in the heavy
industrial and population concentrations in the eastern one-half of
the country, but to date only about 2,000 kilometers of this effort is
k¥nown to have been complet;ed.32 Double tracking of the Peking-lMukden
line was finished in 1954, and a portion of the Peking-Hankow line has
been done, but little other progress is ap’parent.ss The planning
figure of 5,000 kilometers as announced by the Communists 1s quite
modest, for because of the approximate three-fold increase in capacity
provided by double-tracking, there is apparent Justification for
building all the lines in the eastern one-half of China to this
stendard, Here again, performance has been minimal in consideration
of the needs.

Bighways. Modern highway transport using motor trucks and buses
has been rather well ignored in China even up to the present day. The
relative unimportance of this form of transport and the lack of
interest in developing it can be deduced from the following comparative

freight rates at the time immediately prior to World VWar 11:34

mm:.ghes and Luard, p. 105.
szchang. p. 538.
33rpid,

34\‘?!1. P. 344, as taken from Chin Chia-fung, Transportation
Development and Trends in China, Shanghal: 1937, pp. 146-147.
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Average Pre-Vorld War II Freight
Rates (In Chinese Nationalist

Type Transport $ per Ton-Eilonmeter)
Railway 0.01327
Junks 0.07000
One-animal carts 0.11700
Males, donkeys,

and horses 0.19100
Human carriers 0,32000
Motor vehicles 0.40000

The above figures are indicative of a lack of a well-engineered
road net, a lack of the technical capability to build, operate, and
maintain motor vehicles effectively, and high costs of vehicular fuels.
These three factors are still evident today, though the Communists have
paid more attention to motor transport than their predecessors,

An obvious manifestation of this increased attention is the effort
on expansion and improvement of the road net. Cormunists' claims and
attitudes on this subject are given by the following quote from a recent
Chinese newspaper: "Highway facilities in Fukien increased more than
ten times and the number of vehicles several tems of times in the last
fifteen years. Roads now connect all major towns and cities in the
Province and link Fukien with Ewangtung, Kiangsi, and Chekiang."
Further, today Peking cleims in excess of 6,000 miles of motor highway

in Kwangsi Province, as against only 135 miles in 1949, and claims to

3Supuki en Highway Communication - Transportation Nebrork
Expanded,? Chung-kuo Hsin-¥Wen (Canton), 27 September 1964, p. 8.

il



6
have built 87,000 miles of road in Sinkiang in 1958.3 It 1s not

possible to determine exactly how many miles of new roads have been
constructed by the Communists, but the total net in operation today 1s
on the order of 400,000 ld.lometers.37 This net connects all the
major citles in China, a situation which existed as early as 1954.38
0f perheps more significance than the total road mlleage is the
quality of these roads with respect to modern truck traffic. Evidence
of extremely poor quality is avallable from a detailed report on road
melntenance issued by the Minlstry of Communications in 1964, This
report (1) stresses the need for better construction and better
maintenance, (2) points out that most secondary roads have a dirt
surface and are in inferior condition and (3) discusses problems with
risky bridges that are not strong enough to carry required loads.
Further, the report contains the following revealing statement:
"Under conditions where supply of tar is convenient and i%s price is
not too high, 1t 1s rational and economical to pave the road with tar
s0 the road will gradually make a transition to possess an advanced or
secondary road surface. w3 Similar indications of the low quality of
Chinese roads are given by Kuo's assertion that China has only 30,000

miles of real motor highway and his remark, "For everyday travel and

36
Warner, pp. 32=-33.

37Shack'l. eton, p. 44,

3B, p. 387,

39"1963 Work Report on Nationwide Highway Maintenance," Kung-lu

(Peking), No. 7, 20 July 1964, pp. 2-4.
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transport the masses depend on age-old dirt roads, rivers, lakes and
canals, But since the old roads are not more than five feet wide,
overlend traffic 1s carried mainly by wheel-barrov, w40

The evidence is strong that only a small part of the roads in
China are suitable for modern inter-city truck traffic. Even if all
400,000 kilomet ers were so suitable, however, this system would be
dwarfed by the 5,600,000 kilometers of inter-city highways in the
United States and the 1,425,000 in the Soviet Union. Similar to the
situation with respect to railroads, Chira's inter~city road net is
extremely inadequate, both in quantity and quality,

Even though the over-all situation 1s not impressive, there have
been substantial improvements in the roads in the Southwest, and into
Tibet. Lacking effective rail communication into these areas, the
Chinese seem to have concentrated thelr road building efforts there
for strategic reasons. Major routes ir this part of China are shown
on Figure 1,

It will be noted that three arteries now link China with Tibet,
nanely Chengtu - Lhasa, Lanchow - Lhasa, and the Sinkiang-~Tibet Highway.
This latter route cuts across disputed Jamu~Kashmir territory and,
according to Indien Government officials, is graveled and capable of

1
carrying heavy t;r.a:t’fic.4 0f further interest are the forward

40Ping-ch1a Kuo, China, (london: Oxford University Press, 1963),
p. 15,
4],

"Communist China: Roads to the South," Military Review,
September 1964, p. 106, '
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oxtensions off the Tibetian highway to the borders of Kashmir, Nepal,
Bhutan, and Sikkim. At the same time, improvements and additions have
been made on roads connecting Yunnan Province with Burma, Laos, and
North Vietnam, and the Chinese have built 265 miles of roads for the
Burmese (}overnment.‘b2 All of these developments show that the Commnists
appreciate the function of land communications in extending political
control and influence.

Added to the limlted availability of first class highways in
China is an acute shortage of trucks. Perhaps this is the result of
considered decisions for on balance it seems reasonable to assume that
a nation that can produce and explode a nuclear device can make motor
trucks in quantity. BHowever, China presently has only about 200,000
trucks, both military and ci.vi.li.a.!:l.‘g:3 This is an insignificant number
in comparison with the more than 12,000,000 trucks in operation in the
United States, and there is not much prospect for violent change.44

Perhaps urban transport is in slightly better condition, for
recently the Chinese stated that there are 400 buses in Canton which
can transport more than 500,000 passengers daily, double the number of

buses and five times the passenger capacity existing prior to the

Warner, p. 33,

43
"Is Red China a Paper Tigert! U.S. News and World Report,
19 October 1964, p. 77.

44
Hughes and Luard, p. 111,



“liberation."45 This claim is substantiated by a recent visitor to
China who reports, "In Shanghal some 1400 new electric buses——all
manufactured in China——glide quietly through the main avenues, carrying
workmen to and from their jobs for fares of less than a pezmy."‘?‘6
Conflicting evidence is presented by the same observer, however, in
his pictures of almost empty streets in Shanghai and the accompanying
statement that in pre-Communist days these streets were the scemnes
of massive traffic jams. Other indications of present groes inade-
quacies of the vehicular fleet are given by this reporter as follows:
"Machinery is still scarce and most heavy earthmoving depends upon
thousands of workers lugging buckets of stone, sand and clay," and
"In Yen-Po Peoplets #l Commune, there are no vehicles except bicycles.
Shops serving 15,000 farm femilies are in the Commune."? Similar
reports from other recent visitors to China confirm the acute shortage
of motor vehicles.

Another factor in the development of modern motor vehicle transport
is the petroleum supply situation., Hughes and Luard state that motor
transport is inhibited by shortage of petrol and suggest that this was

the reason that Po I=-po, in a speech to the National People's Congress

45"Urba.n Pransportation Facilities Greatly Expanded," Chung-kuo
Hsin-wen (Canton), 23 September 1964, p. 8.

46Jorgen Bisch, "This Is the China I Saw," National Geographic,
Novenmber 1964, p. 605,

7
4 Ibid., pp. 637-638,



in 1957, called for more development of native t;ra.ne:por’c.48 For years
1%t was thought that China did not have sufficlent petroleum reserves to
support modern industry, but due to the intensive efforts of the
employees of the Institute of Geological Prospecting, K. C. Yeh novw

49 He points

estimates that her o0ll and shale reserves are adequate,
out, however, that imports of petrol from the U.S.S.R. provided 30
per cent of 1962 consumption, and that recent reports in Chinese news-
papers indicate a shortage of refined products.so Yeh concludes that
the present tight situation 1s primarily related to lack of technology
and 1s such that minor production lags or lmport reductions would
serlously affect both truck transportation and mechanized agriculture,
but that the prospects for the long run are for self-sufficlency,
pProvided adequate investments are made in equipment, refineries, and
education and ’craining.51 Temporarily, supply of petroleum products
will inhibit the growth of truck transport, but this influence 1s
expected to lessen in the future,

Waterways. As mentioned earlier, traffic along the coasts and
along rivers and cansls has been important in China for centuries.
This importance continues, though it i1s limited by the general east-west

orlentation of the rivers, and by the fact that navigable waterways are

non-existent in the North and Northwest provinces. The silt-laden

4Bhughes and Tuard, p. 112.
49

Yeh, pP. V.
50

Ivid., pp. 48-55,

5lmid., p. vii.
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Yellow River, which penetrates well into Kansu and Tsinghal in the
Northwest, has not been developed and controlled so that it can be used
for major transport. Work on this latter undertaking is now in progress,
however.52 In addition to this basin development proposal, in 1959

the Communists announced an ambitious tem~year plan to develop a con~
tinuous line of navigable rivers and canals from the Amur River in
Manchuria to the ‘..i'a.ngtze.s'3 but to date there is no evidence of any
progress on this massive scheme., As compared to the railroad and the
road situation, there has been a noticeable lack of publicity pertain-
ing to major accomplishments in waterway facilities. additions and
improvements.

China does have extensive waterway routes, totaling some 150,000
kilometers, about 30,000 kilometers of which is considered to be navi-
gable by steamere.54 There are numerous small local systems, but the
principal waterways are (1) the Yangtze and its tributaries serving the
East, Central-South and Southwest provinces, (2) the Amur-Sungari
system serving northern Manchuria, and (3) the Pearl River system
extending from Canton throughout Kwangtung and Kwangsi,

The Chinese have claimed significant increases in both inland
water transport and coastal traffic, but exact figures for recent years

55
are not available. However, Wu states that there was an increase in

52
Hughes and Luard, p. 114,

53I'b:l.d.. s P. 115,

S4snackleton, p. 44,

55
Hughes and Luard, p. 1l2.
4=



traffic on the Yangtze from 3,9 million tons in 1952 to 6.6 million
tons in 1954.56 and Hughes and Luard quote a Ministry of Commnications
claim that 4,7 times more ton-kilometers were moved by cargo ships and
tug-drawn barges in 1956 than in 1952.57

The Chinese have claimed to have launched freighters of 5,000 tons
and over, and have the capability to build small ships, but there is
nothing to indicate much of a change from the 1956 conditions, when
about one-half the total freigh£ on inland waterwvays was carried by
junks.se There is intensive use of all available craft such that the
real limitations on use of this form of transport are the geographical
facts of the waterways net, perheps some shortage of large vessels, and
the lack of capacity in the other modes, particularly trucks, to integrate

the waterways with the surrounding agriculturazl and industrial regions.

Airways and Pipelines. The Chinese have civil air routes connect-—

ing all the major cities and totaling approximately 20,000 miles, but
because of a shortage of aircraft and jet fuel air transport is of

minor consequ.ence.59

There has been some speculation as to whether the
Chinese are manufacturing their own aircraft, but the general estimate
on this matter was recently summarized as follows, "With Russial's help,

Red China was on the verge of developing its own aircraft industry in

1960. But when the Russians pulled out, the project stalled, and the

56, p. 373.

57Hughes and Luard, p. .112.
8, p. 371,

Hughes and Luard, p. 112 - Also, Yeh, p. 50.
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Chinese have not been able to get it going since that time."eo Similar
conclusions are made by Zagoria with respect to military aircraft and
as an indication of the lack of production capability he asserts that
beceause the Soviets stopped sending repair parts in 1960, about one-
sixth of the three thousand obsolescent military aircraft have been
grounded or dismantled to obtain parts.el-' The Communists have purchased
gix Vickers Viscounts from the British, primarily for commmnication with
Albania, Africa, and Cuba, but these aircraft could be used internally
to support operations along the borders if necessary.ez Bowever,
confirmation of the relative unimportance of air transport can be
deduced from recent Chinese announcements concerning new air service
from Shanghal to major cities in the Southwest and schedule changes

on flights from Peking, Shanghal, and Canton to other important cities.
In all cases, flighte are listed on the basis of two or three times a
week, such as Mondays, Welnesdays, and Fridays, or Tuesdays and

3

Thu.rsd.a.:)m.6 As the flights involved connect the prime industrial and

population areas of China, this certainly indicates a shortage of

60"13 Red China a Paper Tigert" U.S. News and World Report,

19 October 1964, p. 77,

ekZagoria. P. 112.

6'?"'B.ed. China Air Expansion Seen," Aviation Veek,

9 September 1963, p. 9.

63"Cha.nges in Civil Airline Flight Schedules," People!s Daily
(Peking), 30 October 1964, p. 6.
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alrcraft. New airfields are nearing completion at Canton and Shanghail
according to the Communists.64 and a lavish airport has been constructed
near Pel!:;l.ng.65 However it is obvious that alr transport occupies a
minimal segment of the Chinese economy.

The pipeline transport situation is worse than that of airlines.
The only knovm pipelines are the 147 kilometer line in northern
Sinkiang and another line from the Yumen o0il field to the refinery
town of Lanchov (See Figure 1). As discussed earlier, the big producing
oil fields are in the est and Northwest, far fron the large consump-
tion centers. Therefore this deficiency is quite significant, as it
adds more of a burden to the railroads, particularly the one long
single track route into Sinkiang. The absence of waterways in the
area of concern further magnifies the pipeline deficiency.

In spite of an acute need, there has been no mention in official
publications of any proposed plans to correct this matter, so that

petroleum can be transported by pipelines over long d.:i.ts’ca.1:1ces.66

The
only logical explanation appears to be that Chinese technology has not
developed sufficiently to produce large dlameter high gquality pipe

and the equipment for pumping statiorns. There have been difficulties

in manufacturing these items in the U.S.S5.R. in the quantities and

64“Avia.tion," The China Quarterly, April - June 1964, p. 233.

65
Bughes and Luard, p. 1l2.

e%oeber’ et al’ P. 116.
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qualities needed to support the Russianse' pipeline expansions. This
gives a measure of the state of technology required, and also means

67
that the Russians have no pipeline equipment available for export.

Native transport. The continued great reliance on this form of
transport gives strong testimony to the inadequacy of modern carriers
in China. As listed earlier, Yeh asserts that native transport is
still the most important means in China. Hughes and Luard express
the same idea by stating, "By far the greater part of Chinese road
transport at the moment, for example for the transport of building
materials and for local trade, is by such primitive means as donkeys,
mules, camels, and even haml--t:a‘rts."68 More evidence along this line
1s contained in a report of a trip from Hong Kong to Canton, in which
the author writes that, "There were almost no cars nor buses in Canton,
presumably a Communist show place." The author further observes that
there vere no motor vehicles along the way, but that he did see a
few water buffalo carts end many hand carta.sg These old~fashioned
carriers absorb tremendous quantities of man-power and as they are suit-
able only for small loads and short distances they are inefficlent and
inappropriate for a nationally inteszrated modern industrial economy.m

The Communists, while admitting in 1958 %hat transport had become

6eﬂug}.ms: and Luard, p. 111,
69"‘I'rai.n to Novhere," Newsweek, 31 July 1961, p. 44.

7Oyeh, p. 50.
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inadequate to dispose of the products of the commine industry and was
now the key to the success of thelr future production plans, stressed
the importance of this native transport.n Continued reliance on such
a consumer of manpower will inhibit an increase 1n net productivity
per person and thus retard total economic growth., After returning
recently from one of his many visits to Chira, Roland Berger, Director
of the British Council for Promotion of International Trade, wrote an
article very favorable to the Communists in vhich he says that con-
sumer goods are avallable in the stores appropriate to the presemt
stage of economic development. He further argues that China 1s now
stronger by virtue of the tempering effect of the natural disasters

of 1959, 1960 and 1961, but emphasizes in this favorable article that
China 1s a vast country with a relatively undeveloped system of

72
communications.

nHughea and Luard, p. 72.

2
7 Roland Berger, "China Today: Valking on Two Legs,"
The Nation, 16 November 1964, pp. 352-354.
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CHAPTER IV
CONCLUSIONS

It 18 concluded that:

Transportation has exerted a strong influence upon social
development and organization in the past and this influence continues
today. Efficient, economical transportation is the sine quae non of
a modern industrisl economy. Preferably the required transport
capacity should be developed prior to its need. With this capacity in
exl stence, plus technology and efficient sgriculture, a nation is ready
for the "take-off" from the traditional stage to the industrial stage.
Without it a nation is doomed to relative economic obscurity. A
nation's transpo?t syst em should consist of a balanced and integrated
mix of the varlous modes, with built-in redundancy and reserve capacity
for protection agalnst natural and man~-made disasters.

In the immediate future, China needs a growth in transport capecity
epproximating 60 - 100 per cent each five years if she is to achieve
her announced objective of becoﬁing a first rate industrial power.

The changing patterm of industrial development in China - characterized
by regional development and a move to the interior - has been brought
about by discoveries of nevw resources and netional security influenced
decislons to move away from exposed coestal areas and to disperse and
duplicate the industrial base for survivability., This change introduces

greatly expanded movement requirements in areas not previously devsloped.

’
R4

i
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Railroads are the dominant modermn carrier in China. VWith strong
Russian assistance, noteworthy progress has been made in expanding the
railway capacity; however, since the withdrawal of Russian assistance
in 1960 this progress has slowed appreciably. Railway expansion has
been carefully planned in consonance with the requirements of economic
growth and national securlty. However, considering China's size, popu~
lation and industrial growth aspirations, accomplishments to date fall
far short of meeting the needs, with the result that China is seriously
lacking in railroad trackage,

Modern highway transportation has been ignored in China until
recently. The Communists have emphasized improvement and development
of this form of transport, particularly in the Southwest, in Tibet and
in Sinkiang where rallways and waterways do not exist, but their over-
all efforts are considerably short of providing adequate truck transpor-
tation even for the present state of Chinese industrialization, An acute
shortage of trucks and the meagre network of first class highways com-
blne to limit truck transport for the present. Petroleum products are
in short supply at this time, but due to recently discovered reserves
and improving technology, prospects are that petroleum supplies will
have less of an inhiﬁiting effect on truck transport in the future.

Waterways are an important transport mode in China, but thelr use
is limited by thelr general east-west orlentation and their non-avall-
ability in large éreas of the country., The Communists have made
excellent use of available waterways and operating equipment, but have

not expanded nor improved the waterways network,
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Civil air routes connect all major cities in China, but due to a
shortage of aircraft and fuel, air transport is minimal., A very serlous
deficiency is the fallure of the Commuﬁists to install pipeline systems
to move petroleum supplies from the remote oil fields in the VWest to
the heavily populated consumer areas in the East., Practically no pipe-
lines exist, and there 1s no evidence of any work wmderway or in
prospect to correct this deficiency.

Primitive transport, employing man-porters and hand and animal carts‘
1s still the most important means in China, Continued use of this
inefficient means reveals the true state of the development of Chinese
technology and industry. The manpower consumed by this inefficient
system of transport 1s neecded in the agricultural and industrial sectors
of the economy.

The Communists have shown an awareness of the necessity to introduce
ef ficlent transportation into China and with Russian assistance, they
have made some progress toward this end, Overall, however, their
accomplishments are not impressive and China today is still a vast
country lacking sufficient modern transport for the present degree of
industrialization., The exlsting systems are out of balance in that
truck transport and pipelines are not developed to carry their optimum
share of fredght. The Chinese have accomplished required movements of
goods and people only by intense application of manpower, denying this
effort to other endeavors where 1t conld be used more beneficially for

maximum growth of the Chinese industrial base,
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Presently, the lack of tramnsportation 1s a drag on the Chinese
economy and limits application of her impressive land military powers
to peripheral regions. However, prospecte for continued governmental
attention to solution of this problem coupled with an improving Chinese

technology leave no room for complacency in the Free World,
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