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Summary

Information available

as of 4 May 1983

was used in this report.

The Slowdown™in
Soviet Indr<'ry,
1976-82 ~

In trying o revive Soviet cconomic growth, the new leadership under
General Secretary Andropov must contend with an especially difficult set
of problems in industry. Industrial growth, which has been decelerating
since World War [I, slowed unusually sharply during 1976-82. Annual
growth in industrial production averaged over 9 percent during the 1950s,
6.4 percent during the 1960s, and 5.9 percent in 1971-75. In 1976-80 the
annual rate was only 3.2 percent, and it slowed to 2.4 percent in 1981-82.

Even more dramatic was the slump in productivity—the efficiency with
which combined inputs of capital and labor are used. Despite strenuous
efforts, the Soviets have been unable to halt this deterioration. and factor
productivity declined at an average annual rate of 1.2 percent during 1976-
82. Prospects for turning the situation around in the rest of the 1980s are
not good. Although industrial growth in 1983 probably will be above
1982s low 2.2 pereent, a continued downward drift in industrial growth
and productivity is likely *

The surprising slowdown. which-occurred within about 18 months in alt of
the 10 major branches of industry, stemmed from scveral key {actors and
many lesser oncs. It was precipitated by a path-breaking investment
decinon—uniade by tie goverineni in 1575 and incorporated in the 1976-
80 Five-Year Plan Dircctives—tc try 2 new strategy for cconemic growth,
Output gains were 1o depend mainly on improved efficicncy (intensive
growth): in the past, most of the growth in output had been achicved simply
by massive increases in new plant and cquipment and mobilizing morc
workers (extensive growth)

The deaision was implemented vigerously in 1976—the [irst vear of the
new five:year plan—-through a sharp cutback in the rates of growth
planncd for total new fixed investment and for industrial output. The
planners evidently belicved that if they reduced the pressure for cver
greater output for a while, the industrial sector could raisc its efficicncy
and mmprove the quality of its products, paving the way for an upsurge in
industrial growth rates in subsequent vears. But events went awry, and the
planncd temporary retreat turned into a rout.

* Thus paper investigates the principal causes of this dramatic turn in Sovict fortuncs by cx-
amining the cxpericace ¢f cagh -

s industnial branch and asscssing the ratcrdencndencias
involved. The findings rest fargely on a serics of industrial case studics by the Office of Sovi-
ct Analysis. The approach is parily Qquantitative, in that 1t involves cxtensive analysis of sia-
tntical ime senes. but mz2indy qushiaoive, relying on 3 mass of repartning from the Soviet
MOSS al\(j Olhcf SOurces
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The new strategy threw into sharp relicf serious shortcomings in the
investment process, and-thess played an important role in thé mdusde
slowdown. Along with slowing investment growth, the strategy concentrat-
ed on renovating cxisting plants rather than bunldlng Tiew ores. T he
scramble for allocations that ensued severely weakened the government's
controf over investment projects. A reallocation of investment in midplan
{to finance a crash program to develop energy in West Siberia) made
matters worse. The results were an upsurge in the volume of unfinished
construction, a large falloff in additions to capacities. and many useless
renovations that increased neither capacity nor efficiency. In general, the
replacement of old machincry with new. more efficient types moved no
faster than before.

Aside from these mistakes in invesimen: planning, industrial growth was
seriously damaged by the convergence of three critical constraints. which
Soviet palicy failed to head off. The first, and possibly most decisive, was a
growing shortage of several key raw materials—iron ore, steel, iumber, and
nonmetallic minerals. Thc<c {and other) shortages developed largely as a
consequcinice of long-continucd building of large facilitics for producing
intermediate and finai pruducis, (o tic relaiive negieci of invesiment in
developing the supplies required for full usc of those capacitics. In
particular, the planners had tailed to take adequate account of ihe rapidiy
growing share of investment needed simpiy Lo offsct depiction in the
extractive industries. Growth of output of-extractive raw materials, which
hiad oeen slowing for many years, feli sharply after 1975,

Shortages of these criticai inputs, along with deterioration of their quality,
began to limit growth of production first in steel, forest products. and
construction materials, and then in the processing industries themselves—
chemicals, machinery, and paper. [n addition, poor harvests in 1975 and
again in i979-82 ied to raw materiais Shorlages in consumer goods
industries.

A second major constraint was in the supply of energy. Although many
years of debate over encrgy development strategies showed some attenticn
to the subject, the planners apparently did not realize how fast the problem
was developing or the huge resources that would be required 1o cope with
it. As fuel shortages began to plague the industrial sector after 1975, the
planners responded with conservation campaigns—Ilargely unsuccessful—
and the crash program in West Siberia. Coal, which is both a raw material T
and a fuel, proved 1o bc a particularly sericus constraint. Its worsening
quality and reduced availability advcrscly affecicd the production of
clectricity, with power oulages. brownouts, and other malfunctions becom-
ing frequent and damaging to ¢fficiency, product. and cguipment in most
branches of industry in varying degree.




In addition, the clectric power network operated under increasing strain as
its reserve capacity decreased—a conscquence of past fatlured 1o add new
capacity. Unreliability in fuel and power supply became widespread,
causing particular difficulty in the severe winterof 1978/79 and again in
1981/82.

Rapidly devcloping bottlenecks in rail transportation proved to be a third
serious constraint on industrial growth and efficiency. Frequent failure of
the railroads to meet shipment schedules led to intermittent plant shut-
downs, production-line disruptions, 2nd idle machines and workers. After
years of relative investment neglect and improper investment allocations,
the railroads finally neared the point of breakdown. Freight density, which
had increased by 27 percent in 1971-75, essentially stagnated in 1976-80.
That is, the railroads had reached the limit of their capacily to move ever
more {reight with their existing lines and technology. The lcadership’s
growing zlarm over the worsening transport situation was reflected in
scveral decrees, some increase in investment. and (in 1982) the dismissal of

- the Minister of Railroads and designation of a Pelitbuso member o overscee
the sector.

Other developments added to the difficultics and took their 10ll on
industrial growth:

» Military priorities. The. priority claim of the military on production. fucl

suppiics, and transportation is a permancii curden. and the strain was
worsened in 1979-82 by suddenly accelerated military demands on
transport 1o convey men and material to Afghanistan and to facilitate the
protracted large-scale troop maneuvers in western Russia that were part
- of the Soviet response 10 the events in Poland. The industrial slowdown
almost certainly played a role in halting the growth in military procure-
ment after 1975, ’

« Changes in the rules of the game. Managerial staffs of enterprises were
burdened as never before by frequent changes in the rules governing
incentives, with multiple campaigns 10 conserve on everything at once,
with orders t0 join one or another large-scale experiment 1o test some new

working arrangemant, with nrescure ia recrganize or merge enternrises,

and with accelerating demands to <et up 2uxiliary farms and (in heavy in-
dustry) to produce more consumer goods. The constant change in the
rules increased uncertaintics and made incentive schemes less useful in
stimulating cfficiency. The administrative overkill, coupled with the
operational difficulties faced by producers, surely weakened incentives
for innovation. Finally, problems in motivating and disciplining workers
alse were evident- ~but whether they became more difficult in l}xis pertod
15 hard o 5o




s Corosvrne Gyt udiees e planneny The abrhiny of Glosplan 1o plan (torecast)
mdustrial prowrn with reasonable accuracy became progressively worse
duning 1976-82 for mueny Key producis as well as for overall ';Umvﬂi ;B,\:
CIA mexsures, industind prowih has failed to meet planncd tarpets in
every vear stnce 1973 and by prowing m;ny;irﬁ. ) -

Forergn irade rigedities. Ryndities in the conduct of foreign trande (five-
vear bileteral apreemcents in CEMA trade and a financial conservatism
that blocked additionz! hard currency debty imited any effort 10 use
imporis to alleviate domesue shortages.

Most of the unfavorable devclopments that converged to slow industrial
growth and preductivity during 1976-82 will continuc to do so for the rest
of the 1980s, and may inteasify. According to the five-vear plan. industrial
investment will grow more slowly in 1981-85 than 1t did in 1976-80. but in-
dustrial output is 10 grow more rapidly—-by 4.7 percent per year instcad of
ihe 3.2 pereent achieved tn 1976-80. Except perhaps for o1l and gas,
however, planned invesiment will be insufficient 1o creaie the capacitics
necded to achieve that aceelerated growth in output. The current plan
retains the policy of devoting the bulk of new investiment 1o renovating
existing facilities: this micans, under Sovict conditions, that much of it mav
be wasted. as apparently it was during the last plan period.

Given the severity of present imbalance between the supplics of raw
materials and encrgy and the capacitics to producce linished goods.
shortages are hikely 1o continue, and the quality of many raw matcrials
prodadiy wili deicriorate. in particuiar. the itkcly siow growtin of steci
producuon will constrain the growth of machinery and hence of 1nvestunent
and perhaps also weapons production. Good harvests. if they come, will
raisc growin rates in the food processing branch, but not much in industry
as a whole. The railvoads will continue 1o operate under scvere strain;
indeed, there is no clear indication that the planncers have cven agreed on
how to attack their accumulated problems.

Four other factors wall add 1o industry’s strained situation: greatly reduced
availability of labor as « conscquence of demographic factors: the contin-
ued sizaoie priority claim of the military on materials, investment, and
transportation; accelerated pressure on enterpriscs 10 cconomize on all
resource inputs simultancously: and incentive schemes of Byzantine com-
plexity. Although the campaign recently launched by Andropov 1o impose
disciphne on one and all may have favorable effects innally, such tacucs
seem unsuited 1o the long-range tusk of solving chronic productivity
problems. Major systemie reforms, which might provide.a solution 1n the
fong run, are not on the leadership’™s agenda as ver Fven il launched, they
would he unhikely o boostinducnal growth and producuviy for many

MOdTy




Slugpish industnal growth will slow the growth of GNP throuph the 19805
The Soviets will probably adjust to this, as they have alrcady in the past. by
dealing fairly evenhandediy with the three major claimants—-consumption,
defense, and investment, allocuting roughly similar shares of annual GNP
increments to cach. Such “muddhing through™ should cnable them 1o
maintain some forward momentum for consumption, to continuc upgrading
weapons capabilities, and to support growth with additional investments.
Alternative strategies not only would be risky. but probably could not be
cven carried out.

The Sovicts also will continue to import technology from the West 1o
rehieve shortages in critical arcas such as finished steel and oil und gas
cauipment. However, the real growth in purchases wiil be constraincd both
by slower growth of hard currency carnings and by continued Soviet
rcluctance to pile up debt to the West.
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The Slowdown in
Soviet Industgy,
- 1976-82

The Statistica!l Record of Performance

Sovict industrial production has grown morc slowlv in
cach succcessive five-year period since 1950. Industrial
growth averagad 9.2 percent in the 1950s, and facior
productivity improved rapidly during the decade.!
During 1961-75. production growth continucd (o slow
progressively, and productivity growth rates. although
far below those of the 1950s, were improving. Table |
shows the data by ftve-ycar periods for industry as a
whole and for 10 major branches. Although the
slowdown in growth of output during 1961-75S oc-
curred in most of the branches, the patterns were
quitc diverse. Growth patterns for labor and capital
inputs and factor productivity also varicd considcrably
among branchies, ihe growth of inputs dropning con-
stdcrably tn most cases and total productivity rising.

A clecar break in these trends and patterns occurred in
1976-80 (the 10th Five-Ycar Plan), and the new
situation has persisted through 1982 (scc figurc).
Average annual erowth of total industrial. output
dropped sharpiv—{rom 5.9 percent in 197i-75 to

3.2 percent in 1976-80 and to 2.4 percent in 1981-82.
Similar abrupt falloffs in five-yecar average growth
rates occurred in afl branches except light industry.
Morcover, the sharp deteriorztion in grewth began in
1576, ihe iirsi year of (he new five-ycar pian, jor
industry as a whole and for all branches cxcept
clectric power and light industry.

Thus, the overall industnial growth rate fell from

6.4 perecent in 1975 10 4.0 percent tn 1976 {(by far the
sharpest fall in percentage points in any year since
1956-—when the growth rate was twice as highy The
stide 1n growth rates between 1975 and 1976 in the
cight branches ranged from 0.9 percentage point for

T Unless otherwise indicsaied. growih rates are based on the C1A

inder of industrial production (SPIOER) A full description of the
naturc and denvation of this index is given in USSR Mceosures of
tevnomie Growth and Development. 1950-50. US Cony:esn Joint
fconomic Committee, Washington, 1982, pp. (69-244 Producing
1y of capial and labor combined, termed “factor prodoctinat, o
catculated vang & Cobb Douglas fhincas homogcnrous
funcuion Annual growtl

‘
Dt Do

Ao dabwor and capital aod the Wit

uned to combuac them

are piven o appeadic B

construction materials to 6.4 percentage points f{or
food processing. In both clectric power and light
industry. spared the first year. the abrupt falloff in
growth took place a ycar latcr—in 1977, when per-
formiance in the other branches and in industry as a
whole stabilized or improved z little.

Besides the marked downward deviation {rom trend
displayed in ncarly all branches and in industry as a
whole, three other notable developments character-
17cd industrial growth in 1976-82. First, while the
pattern is not umiform. growth rates for the branches
of industry tended to fiuctuate more widely than in
carlicr quinquennia. (An exception is the food process-
ing branch, where anncal growth rates have always
been erratic becausc of the volanlity in agricultural
output) Sccond, in industry 2s a whole and in most
branches, once the break in irend occurred, perform-
ance continued (o dcteriorate along the new, steeply
dechning trend linc.
Thied the shaen fallnff in crowth of output in indus-
try and its branches in 1976-82 was associated statis-
ticaiiy with a modest reduction in the growth of 1rputs
{capital stock and man-hours of labor}and an abscluts

decline 1n the product:vity of these inputs (sec figure).
In industry as 2 who!s during 1976-80. the growth of
capiai stock slowed by only | percentage point
comparcd with 1971-7% and the growth rate of man-
hours rosc slightly. Togcther, they increased consider-
ably faster than outpu:. so that factor productivity
declined by 1.2 percent annually (1t had grown by

| pcrcent annually during 1971-75). The growth of
capital stock droppcd moderately in all branches
cxcept fucls, where it 7ose a littde. The growth of man-
hours spceded up somewhat in all branches except
machinery and chemiczls, where growth of labor
inputs stowed by ncariz | porcent annually, and forest
products, where man-hours dechined a bit more slow-
Iy, The grovah of capiial and labor inputs combined

Laa ot
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Table 1 ‘
Average Annual Rates of(}rowth,
of Output, Inputs, and Productivity
in Soviet Industry, 1961-82

65 kL] 75

Total industry

~ Output

Inputs

1961 1966, 1971

Output

inputs

Nonferrous metals

Output 1715 ss

B ;’rodu.clivity

Labor B 1.8 4 58

CCapal 75 697
L Towl 239 T3g0 5
Productiviy T T
A  Labor X S

Capital -1.1 ~I_7v =2

Touwl s 19 ;.

Coafyfentia -

Labor 29 20 o
Capital 11.7 8.7 L
Toul N TR T

80

Ca9re 19gie
82

LT
-17 .

235

32

lercent

1961 1966 1971- 1976. 1981
65 70 75 80 82

Elé‘xric”powcr e
Qutput 19 7.0 2'.8

inputs

Capita

—_1-'-(;!:!_ o -1652.” "A_7.—6—_w __53 - 4,6_ _ jl
Cfrodueiviy -

Labor

Cagilal ) =2 1 -—0._8_ _—»_1._5_— 2.8

Tetal

Ma ¥

R R T AT 50 36
topus T
Claber  er a4y I T
C Gl e 58 06 ee s

Total o 7,7_ ‘5.7 5.1 4.1 30

Productivity

LW 2 so 3129
-2'5.._..~

Labor

Capital

Taotal

Chemicals

Ouew 120 89 86 36 g
inpuo o .
Labor 9.2 4.9 2.2 R 1.2

LGl 176 130 106 90 g8
o Tewl 29 8s sy e 4
!’r_od.um;vﬁy L

tabor 25 38 63 22 16

Capital -4 =36 a8 =so -ss
o Tewl -08 04 26 -1i i
Wood.pulp.andpaper '

~ Capital

26 29 26 -03 1.8

Labor 07 03 -06 -04 0.4

Capital 1 69 83 65 oq

Total 28 23 2 a1 g
Profjacn\uv i ’ ’ B
Lator 3325 v g 14
Caputal N R T S S

Total -02 06 05 9 -02
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Table I {continued)

1961 1966

1971- 1976 1981
65 70 75 80 82
Construction mal‘c‘r‘i;lsﬂ _ )
Oul‘pul - . _54 58 ‘5.4 1.2 0.0
l.rrmuxsv . o -_" o
Labor T34 ha 08 —oa
Capital 82 91 10 53
Total | 50 el a8
Productivity ) e )
Clabor 46 23 a0 03 ou
Capital  —81 —23 -39 -s4 -s0
Toal 02 08 13 -16 11
Light ina-(;s(t‘y ) )
Oupwt 26 72 27 21 09
Inputs . : o
 Laber 08 3¢ 01 06 —os
Capital 92 84 81 41 s
© Towl 34 50 21 24 g2

Percent
1961 1966- 1971 1976 1951 -
65 10 7 80 82
."‘rod;:clivi\y
Labor 15 30 26 2.0 1.4
Capital 60 —12 =-S5 =34 ~52
Toul 05 21 00 03 -—o08
Food proc:ss;r;g
" Dutput 69  s5 39 1 24
lnpu:,\“ . ’ B i )
" Labor 19 24 01 06 05
Capital s T 51 sy
Teta! 62 48 36 30 29
Productivity o o
Lahor 1 3+ 32 g4 4
Capnal -4 ~ie -390 44 2
Total 06 16 U3 —18 -0

Note: Total factor productivity is calculated using a Cobb-Douglas
(lincar homogencous) production function. [nputs of labor and
capital are weighted with their respective income shares in 1970 as
cstimatedtin the derivation of GNP at factor cost in that year. All cs-
timates for 1982 arc preliminary.

fell moderately in all branches except fuels, where it
speeded up from 2.5 percent per year in 1971-75 to
3.4 percent per year in 1976-80. Growth of inputs was
morc rapid than that of output in all branches but
machinery and light industry.

Thus. factor productivity declined in eight of the 10
branches at average annual rates ranging from 0.1
percent in clectric power 10 2.2 percent in ferrous
mctailurgv: productivity growth fell by over two-
thirds in machinery and rose anly slightly in light
industry. In contrast, no branch had registered a
decline in productivity during the preceding five-year
plan period. In fact, productivity gains were larger in
1971-75 than they had been in the 1960s, in indusiry
as a whole and in ncarly all of its branches. Following
the abrupt falloff during 1976-80. (actor productivity
deteniorated further in both 1981 and 1982,

The startling contrast between the (irst and second
haif of the 1970s in productivity of rcsource use in the
industrial sector shows up most vividly in the data on
year-1o-year changes during 1971-82 given in table 2.
Data for the years 1976-82 are studded with minus
signs, whereas only a handful appcar in the years
1971-75.

Again, the decisive year was 1976, when productivity
in industry slumped badly, with deciines in four of the
10 branches, large falloffs in grow:h in four others.,
and anincrease in only one—clectric power. There-
alier. productivity in industry as a whole declined
crratically in cach subsequent year. as it did in ferrous
and nonfer-ous metallurgy and in construction mate-

nieds Productivity fell in cight out of 10 branches in
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Growth in Qutputs, Inputs, and Productivity in Soviet fndustry
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Table 2
Annual Growth in Qutput, inputs, and
Productivity in Soviet Industry, 1971-82

Perc:ns

SN0 19 1972 1973 asie 1935 1eTe 19797 .aeig 1979 1980 1981 1982
.. Weighy

Total industry

owpw T w00 W1 ST ey i Tio i Ty AT a8 as e
_P»rot_ﬂfglllg_y_r_ e 9_6‘703 _I_S_ o I 3 1_.75‘_ ‘:l:?‘ —=0.5 —-07‘9 —2.2 —l_,l —1.6 —1.3
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 Productivity 707 06 11 -05 0§ -3 3%
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1
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Food processing o |

Output 9325 31 08 29 S2 -12 40 -5 a1 01 19 28
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* Preliminary.
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1979.1981, and 1982 and in six out of 10 in 1980.
Productivity turned negative in the long-favored
chemicals branch in 1979 and stagnated in the ma-
chinery branch.

Causes of the Great (ndus"'ial Slowdown, 1976-82

The Causes in Brief

Scveral major factors and many minor ones brought
about the dramatic drop in the growth rate of indus-
trial output in the 10th Five-Year Plan: their relative
contributions cannot be measured quantitatively. The
drop was precipitated by a dccision—anno_unccd by
Gosplan Chairman Baybakov in carly December
1975-—to cut sharply the growth rate planned for
industrial output in 1976 o more than 2 percentage
points below the rates planned and achicved in 1975,
Simultaneously, Baybakov announced that the
planned growth of total new fixed investment was to
be cut 1o less than half the rate of increase shown for
1975. Both cutbacks affected virtually cvery industri-
al branch in varying degree.

In fact, achicved growth rates of both outpu: and
investment dropped abruptly 1n 1976-—but the up-
surge in growth and productivity planned for the rest
of the plan period never came. For one thing, the
Gleniois Lol givin iz produciion Sysisin a shock
from which it'never recovered and had set in motion
processes in the spherc of investment that proved
scriously adverse. Specifically, the concentration of
investment on renovating existing enterpriscs---a key
part of the new investment strategy—not only en-
gaged most enterprises in the investment process, thus
hampering the flow of production at least temporarily,
but zlso produced an investment mix that neither
added proportionately to new capacity nor replaced
much old technology with efficient new varicties. For
another thing, a substantial reallocation of industrial
investment was made suddenly in midplan (1978) to
fund 2 crash program (o develop oil and gas resources
in West Siberia.

[n devising and launching this new growth strategy
(which was intended to yield a decisive increasc in the
cfficiency of resource usc and improvement in the
quality of products), the planners evidently overlooked

8 Unhacn(ia

the severity of three looming constrainis that threat-
encd (uture production. The first, and possibly most
criticel, constraint was in the supply of scveral basic
raw matcrials and intermediates—iron orc. coal. steel.
lumber, and nonmetallic minerals. Widespread short-
ages were about to appear. largely as the consequence
of long-continued investment in manufacturing capac-
itics to the relative neglect of developing the raw
materials supplies essential to full use of those capaci-
ties. In particular. the planners did not adequately
note that cach year's neglect of the extractive indus-
tries increased the share of investment that would
eventually be needed 1o offset depletion. Shortages of
extractive raw materials, along with an apparent
worsening of their quality, began to limit output
growth first in steel, lumber, and construction materi-
als. and then in the processing industries themselves—
chemicals, machinery, and paper. Poor harvests in
1975 and again in 1979-82 led to raw materials
shortages and reduced growth in food processing.

The sccond looming constraint was in energy. Despite
many ycars of debate about the need for “big™ energy
strategies,” the planners apparently did not correctly
gauge the speed wiih which this constigint was devei-
oping or appreciate how costly it would be 1o cope
with. As fuel shortages began to plague the industrial
sector, the planners responded with conservation cam-

paigas aid e Crash program in YWest Siberia.
which serves both as raw material and as fuel
throughout industry, proved to be a particular con-
straint, reducing the quality of electric power. Power
outages, brownouts, and other malfunctions became
damaging in varying degrees to product. cquipment,
and cfficicney in most branches.

el
\.GOai,

Third. despite warnings from speccialists, the planners
chosc to ignorc the fact that the railroads, which carry
the vast bulk of industrial freight and large quantities
of coal and oil products, were strained (o the verge of
brecakdown—the legacy of parsimonious investment
improperly allocated and of the apparent belief that

e




frempht densities could be ransed forever. il bottle-
necks began o appear carly in the plan penod and
worsencd (o the point of near crisis in the particulurly
severe winter of 1978/79. Industrial prcduction was
continually hampered as raw materials arrived late
and finished products piled up awaiting transport. A
leading Soviel transportation specialist had warned in
1976 that the railroads would prove 1o be the Achiiles
heel of the 10th Five-Year Plan. He was right.

Several other important developments added to the
troubles of an industria! sector already suffering from
cutbacks in investment and the planners’ neglect of
these three growing constraints. Planners contirnued to
give high priority to military production and ‘rans-
port, and the strain on an already taut situation was
madec worse by unexpected military demands arising
from the invasion of Afghanistan and the large-scale
army maneuvers that figured in the Soviet responsc to
the events in Poland. Rigiditics in the condiici of
foreign trade (five-year bilateral agreements in the
case of CEMA trade and financial conscrvatism
blocking additional hard currency debt) hampered the
use of trade to alleviate domestic shortages. Finally,

nnnnn el
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staffs of industrial eaterpriscs were bur-
dened as never before by the nzed ¢ deal somehow
with frequent changes in the rules governing incen-

tives, with campaigns 1o conserve on cverything at

with pressure to form new organizational arrange-

ments, and—in the case of heavy industry-—with

escalating dcmagds to produce more consumer goods.
L)

in sum, the sharp downward break in the trend of
industrial growth rates came in 1976 and was precipi-
tated by the planners, thinking to reinvigorate indus-
trial production and accelerate productivity gains by
allowing a brief period of reduced tautness to encour-
age efficiency mechanisms and to build up reserve
stocks.! An alternative hypothesis—that the planncrs
fully perceived the seriousncss of the looming con-
straint on growth and deliberately slowed the econo-
my to meel it—scems less likely, since decisive action
to deal with rapidly devcloping energy and transporta-
tion problems were not taken until late in 1977, The

' A good discussion of this strategy is given 1n an article by two
Savict investment specialisty Sce fevestiya Akademii Nauk Seriva
Ekononucheskava, No 6. 1982 pp 66-76
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breuk, when 1t came, was reimnforced by the swift
jotning of the three lurking constraints—in raw mate-
nals. cnergy, and transportation—that were the cul-
mination of many years of bad investment decisions.
These difficultics were further compounded by the
persistence of the-familiar maifunctionings of the
administrative system. The chickens finally had come
home to roost.

The factors described above scem sufficient, there-
fore, to account for the abrupt deterioration in indus-
trial performance that began in 1976. They had their
effect on both management and labor.

The sudden cutback in planned growth of output in
1976 and a lesser cut in investment allocations for
1976-80 surely persuaded industrial managers to re-
double their efforts 1o maintain a safety factor to
ensure their mecting cven those reduced plans for
growth of output. They probably tricd even harder to
obtain a cushion of raw materials and labor, perhaps
10 offset the less-than-cxpected investment. These
managerial attitudes would have been reinforced over
time by three factors: (1) much press discussion about
impending general labor shortages, (2) the burgeoning
nroblems with supplies, cnergy, and transportation,
and (3) the adjustment of nlans for bath antants and
inputs during the year 1o take account of the growing
difficultics.

At the samc time, the many disruptions to the
production process in factories musi have made ihe
workers feel helpless and indifferent. In addition,
ptants that actually decreased production kept their
workers on the payroll anyway. not only as a safety
factor but also becausc of u systemic constraint
against dismissing workers through no fault of their
own and against their will.* That retention. in itsclf,
reduced labor productivity.

* For a discussion of this systemic featurce. sce David Granick,
“Soviet Use of Fixed Prices: Hypothesis of a Job Rights Con-
straint.” in Steven Rosclielde (ed.). Economic Welfare and the
Ecanomics of Sovict Socialism. Cambridge. Cambridge University
Press, 1981, pp. 85-104.
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An alternative or additonal explanation for the slow-
down might also be advanced—that a substantial part
of 1t results from a “social factor™ This concept
emphasizes prevalent absentecism, alcoholism. labor
turnover, and shirking. along with crosion of incentive
in workers who cannot find desired goods and services
on which to spend wages. These manifestations have
been discussed widely in recent years under the
hecadings of “declining worker morale.” “growing
pessimism,” and “worsening quality of life.” Onc
prominent Soviet cconomist asserts in the open press
that at least nalf of the slowdown in labor productivity
is the result of the “social factor.™

But to attribute much of the recent dramatic slow-
down to a “‘social factor,” one would nced evidence
that worker discipline worsened greatly after 1975.
There are many allegations of laxity, but it is far from
ccrtain that matters worsened; Soviet press sources. in
fac(, state that rates of labor turnover and absentee-
ism, while still *‘too high,” have been decreasing cince
1970.* Although the growth of per capita consumption
has slowed along with that of the economy, the
government also has managed since 1976 to maintain
work incentives by providing increascs in goods and
services sufficient to approximately match the growth
of the population’s incomes. With the harvesi fzilurz:
of 1979-82 ~however widesnread food shortages have
appearcd, especially for meat, spawning queues, hlack
markeis, and some local rationing. No doubt worker
{rustration has risen as a consequence.

The Growib Strategy That Boonietaniged

The Strategy in Indusizy. In early December 1975,
Gospian chairman Nikolay Baybakov detailed a radi-
cal new strategy for dealing with two chronic prob-
lems of the ecconomy and industry—inefficiency in the
use of resources and poor quality of the products. The

' L. Kostin, a first deputy director of the State Commitice on Labor
and Social Problems, states that during the [970s the average loss
of worktime per worker per year declined from 2.9 days 10 1.7 days
in industry and from 4.1 days to 2.7 days in construction. Labor
iurnoved rates in the 1wo 5eCiois divpied Uy 29 perveni and i
pcrcent, respectively. In 1980-81, 1abor turnover declined almost as
much as in the previous scven or cight years. Intrashift losses and
losses related to crcused ahsence have also decreased. Sec
Khozyaystvo i pravo, No. 11 1982 = 34 Another source states
that fabor disciptine has not worsened in recent years. In the 1970,
losses duc to uncxcused abscaces decreased by 2.5 percent per vear
and the sharc of cxcused absences was cut in half. Sce £konomi-
ckeskavo gazera. No. 48.1982.p 13
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new spproach (embodied in the 10th Fioe-Year Plan)
wis o sharply reduce the planned growth in new fixed

~ Tinvesiment —in the economy and in industry. Ths =

strategy was in Jine with that ecarhicr announced by
Brezhnev for the plan, and itsimplementation was
begun vigorously in 1976, The change probably had
severial mouvations, but the most important ones scem
10 have been:

« A Jctermiration to arrest the decline in the output/
capital ratio, which had acceierated 1n industry tn
1971-75.

» A conviction that lower growth targets, by easing
the pressure on managers, would enabic them 1o use
resources more efficiently and to turn out better
quahity products.

-

A belicf that slower growth of investment would
reduce plan tautness, allow accumulation of inven-
torics. and substantially improve the efficicncy of
the investment process.

A belief that if investment growth (with tts high
demands on machinery and coastruction resources)
was reduced, the cconomy could reach a better
balzince Heiween the growth of those Sranches and

the growth of raw materials supporting them.

Managerial incentive structures were simultancously
reoriented 1o achicve similar ends.

in Baybakov's words, “"the targets for 1976 arc per-
mezated with the idea of improving the cfficiency and
quaiily of all work. National economic proportions.
the buildup of production potential, and the distribu-
tion of resources all are subordinated to this goal.”
For the first time. ministrics were given specific
targets for raising the technical tevel of production
and for producing items that would mecrit the state
Seal of Quality. The plan for 1976 scheduled an
industrial growth ratc of 4.3 percent. well below cither
the 6.7 percent planned for 1975 or the 6.4 percent
autained. [n an even more drastic move, the planners
scheduled increascs of only 3.5 perceat in total new




fixed investment and 2.5 percent in construction.
1hcsc rates were less than half as great as (hc tn-
creases planned and achieved in 1975

Apparently the strategy for 1976 had not been finallyv
agreed upon in good time, however. for Baybakov's
statements reveal considerable confusion and incon-
sistency in the specifics of implementation:

« From the incomplete plan data published for 1976.
1t appears that growth targets were cut back from
those planned for 1975 for machinery, electric
power, chemicals, and construction materials, but
not for fuels and raw inaterials, perhaps reflecting
an effort 1o overcome past lags in these products.

» The machinery output goal. though lower, still
reficcted an increase over 1975's growih—despite a
drastic rediEtion in planned investment growth.

« Aithough Baybakov projecied large increases in
planned growth of investment in some branches of
industry (notably in chemicals, machinery, and the
light and food industries), actual investment alloca-
tions turned nut entirely otherwise, suggesting a
major plan correction. .

Ovcrall planaed industrial inveslmcnl which had
pcrccnt in |976. AH branchcs rcccwcd Iargc culbacks
in growth, except for ferrous metals, where invest-
ment had declined in 1975, [nvestment aclually de-
creased in the construction materials and consumer
goods branches, while the growth rate dropped from
20 percent to 7 percent in the machinery branch.

Along with the reduction in growth, the new mvest-
ment strategy in general called for concentrating
investment on projects that were already near comple-
tion, in order to maintain substantial growth in
industrial plant and equipment. Put diffcrcntly lhc
backiog of unfinished construction was o 9¢ cut i a
major way. Moreover, the bulk of industrial invest-
ment (64 percent in 1976) was to be allocated to
reconstruction, expansion. and renovation of éxisting
enterprises, instead of to construction of new unes,
and the share of equipment in the investment mix was
to be raised substantially.

Co entiat

The planners, acutely awarce of the labor crunch
approaching in the 1980s and of thc continuing slide
in the productivity of capital, may l1vé cansidered the
10th Five-Year. Plan a particularly auspicious oppor-
tunity to launch an all-om push for “intensive™ or
efficiency-gencratzd growth (intensifikatsive). By So-
viet measures, industrial growth had remained high
during the Ninth Five-Year Plan (1971-75}—7.5 per-
cent annually, not much lower than the 8.5 percent
duning 1966-70. More important, annual labor pro-
ductivity advance had spceded up a little—-from 5.8
percent to 6.0 percent. For the most part, the physical
goals of the Ninth Five-Year Plan had rot been badly
underfulfilled, and the plan for 1975 was being met in
such key sectors as fuels, major kinds of chemicals.
and machinery—and also in railroad freight turnover
and iavestment. During 1971-75, by Soviet measurcs.
annual growth rates for the fuels and ferrous metals
branches generally were holding above S percent, and
1hosc for thc so-called progrcssivc scctors—chemicals

Although during the 1970s the planners talked about
the growth of raw materials sectors being inadequatce
to mect the demand, there is no cvidence that they

anticipaied critical shortages. Theoretically, the deci-

" sion to slow investment would in itself reduce the

demand for final products and produce the hoped-for
adiustment amang sectoral growth rates.

Ef]’ects of the Strategy. The slowdown in industrial
wih planncd for 1976 (possibiy accompaniecd by
morc than proportional reductions in material input
allocations) was reflected immediately in the perform-
ance of industry in January and in successive months
during 1976. For the ycar as a whole, industrial
growth dropped iv 4.0 percent, not far from the ¢
percent planned. All branches but clectric power and
light industry shared in the downturn, but large
shortfalls from planncd growth occurred in the most
“progressive” branches—machinery and chemicals.
Asg indicated above, the slowdown of 1976 was sup-
posed 10 be temporary—that is, to form an efficient

tiat——m—
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base for an upsurge 1n later years to accomplish the
1976-80 Plan’s goal of an average annuzl growth of
6.5 percent. Instcad, the planned retreat turned into a
rout, as industrial growth stagnated and then de- '
clined, with factor productivity growth turning nega-
tive in 1976 and remaining so

The sudden large cutback in growth of industrnial
investment, coupled with a crash reallocatvion toward
Siberian oil in midptan and the push for concentrating
investment in existing enterprises, proved highly dis-
ruptive.® Moreover, the pohicy of concentrating invest-
ment on nearly finished projects failed: investment
had risen by 22.3 percent by the end of 1980, but
unfinished construction in industry had riscn by 29.5
percent.’ The concentration of investment in renova-
tion of existing cnterprises was intended to limit the
demand for labor and to speed up the replacement of
old machinery with modern machinery of greater
nroductivity.

In the implementation of this scemingly scasible
stralcgy, events went awry. Bzcausc it was casier 1o
do and also more profitable for construction organiza-
tions, much renovation that was donc turncd out to
tnvolvs mostly cxpansion and reconstruction, with
little replacement. Aiso, with siowed growth of invest-
ment and machinery production, as well as continucd
pressure 1o producc morc Outpul, ThRtcrpriscs Kopt oid
capital in operation as long as possible, so. retirement
rates for machinery and cquipment, 2 low 2.3 pcrecent
in 1976, were only 2.5 percent in 1980. Industrial
investment was associated with a large drop in addi-
tions of new capacity: additicas in 1975.8C
smaller tn 28 out of 39 industnial categorics than in
1971-75 (table 3).

waire

The scramble after a share of the investment pic led
1o a situation in which the authoritics were losing
control over investment projects; over 80.000 industri-
al establishments were being built or renovated in the

* This section has beacfited from a study by the Savict cmigre
cconomist Boris Rumcr. Sce The Dgaamics of the Capital Codffi-
cient of USSR Indusirial Qutput: [avestment Process in Soviet
* Industry, Final Report 1o National Council for Sovict and Lt
furopcan Rescarch, 1982 pp 1-47
" This comparison may be somewhat ta creor because investment
data arc reported in so-Calicd comparable prices and unfiniched
construction data arc reporied tn preces actually pan: The rebainn
shiip between the 1wo scts of prrces s oor Ciear
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late 1970s. Proliferation of localized investment proi-

_ ¢cis disrupted production and lured away production
workers The machinssy industry proved-unable o
<auisfy the increased demand-for modern cquipment,
imparts were insufficient to fill the gap. and the
investment process became more strung out. With
increasing competition for slower growing investment
funds. the imbalances between investment in raw
materials and in final goods capacitics could not be
corrected. even if the planners had forescen the
magnitude of the problem and had taken fully into
account the rapid rise in investment costs per unit of
capacity.

The fallofl in additions to new capacitics in 1976-80,
especially for provision of raw matcrials, was cvident-
ly a constraining factor on growth of producticn and
cfficicncy in that period. According to a lcading
Soviet specialist writing in a major cconomic journal,

part of the gains of the preceding plan had been
o

realized through an increased use of capacity. How-
cver, by 1975 the utilization rate generally excceded
9C percent everywhere, making further increases in
output from that source nearly impossible because of
ranidly rising unit costs assoctated with such high-
capacity usage. In his view, most scclors were operal-
ing undecr capacity strain at the start of 1976. There-
aficr, a drop in uliiizaiion ratces set in, at first due to
ihe accelerated necG 1o 1ake out gveriozded equipment
for repair and to seemingly greater difficultics in
operating newly commissioned instaltations, many of
which were not really complceted. Later, significant
declines in usc of capacity began (o arisc in a number
i branches because of shortages of raw matcerials
("interbranch and intrabranch disproportions™ in Sc.
vict parlance) and the disruptions brought about by
recenstruction and renovalion programs at canting

.z

This situation was particularly cvident in stecl, fertil-
izer, and finally machinery, as initiat shortages of onc
critical raw material started a chain rcaction. The
failurc to substantially increase capacity additons in
the cxiractive branches was particularly scrious. since
alarge and arowing share of annual additions must go
mercely (o offsct depletions.
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Table 3
Gross Addition of New Capacities and [nvestment in Soviet Industry, 1966-89
¥ )
Branch New Capacitics Total Investment +
(Billion rublesy
1966-70 1471.75 1976-50 1966-70 197t-75 1976-40
Fcrrous mclals V 9.93 IZ..9(>)A ) 15.20
fron ore (m:llmn IOIU} . 120.5 1305 134.0
Crudc Steel lmzllwn tons) 141 10.9 143
Rolied metals (million tons) 143 12.2 74
Steel tubing (million tonsy 25 24 19
Fucls (coal) 7.24 8.34 9.76
Coal (lmlllon fons) 9s.1 114.2 90.4
Coal cleaning (n.u-lhz;n _xoru) 594 34.4 425
Elcclnc powes (m:lllon kilowattsy 54.6 58.1 540 13.63 17.00 19.39
Machincry ’ 22.44 37.72 $1.92
Turbmm (mlll:on kllowalu) ) 41 5.6 31
Transformcrs (million kilowatts) 2%.2 20.6 10.3
Excavalors {lho;u:nd u?ul:l 2 6.7 13.6
Mclalcuumg Id(‘u'.s Ilho.uxand units) 215 25.4 128
Forcc press macﬁl;l'cs .(;lmusand unitsy &1 79 126
’ Automobiles lrhoumnd unitsj 4219 9139 ).43,5
Rollcr bcarmg (rmllmn unitsy 179.5 208.4 1249
Tractors fehousand itz 210 me g
(-ram combmcs ((houxand units} ’ 120 0 38.8
Chemicals_ ' 10.99 1562 2216
7 Fentili r {mtll:on tons a/uandard uniesi 33.2 38.0 393
ac:d {nulhén tons} 4.2 8.6 9.7
_ Caustic soda (thousard tons! 1221 1.038 505
) Ch-mlcal ﬁhcr< Ilhnumnd anVJ ) 131.2 3n9¢ 629 :
’ S)nlhcllc rcsms and plasucs {thnu:and tonsi 706 981 . 156.5
.3 12.9 13.2
_ o 5.13 112 9.10
LU‘I‘I"\DC“!IMII“OH cubic metersj . T 4.6 5.3 4.5
--..Cellvlose fmillion tons) 2.2 2 0.9
) Papcr (thausand tons) ) 502 509 2
| Cardvosrd (thousand rons] 1359 802 350 A
C-onslrucllon materials T oo 6.31 8‘,4{; 9.23
_ Cement(millionions) a0y 1.0 ' '
) As_b:s_;;s too_ﬁng (mtll;o-; s};:—rn;.i;z‘rd umIJl S 'i 302 . l- 264 ‘ <97 '
B Rcmforcu'i_co:\crclc slruc&uﬁ;s/pans 242 29.4 255

{million cubic meters;




Table 3

Gross Addition of New Capacities and Investment in SQvie; lndus(r&. 1966-80 (continued)

Total Investment «
(Billion rubles)

Branch New Capzaities
1966-70
T ey
Knitwear (militjal; pi(;‘;;) o N :IEJ_
 Leather shoes (million pairs) 149.0
Spindlcs installcd fmillion wrics) 3
Looms installed (rthousand units) | a6
Food pr.c;c.cs;i..n,g. — _ _. _._-_._ .._ -,,.-__ B A
_ Grarulated sugar (rousand tons per day 687
* Meat (thousand tons per shift) 22
Dairy products (thousand tons per shife] i 2.4
Chessettonspershit " g
V;;z:l;bic ol {l/u.):ja'n:/ tuns per day] - 4.4

1971-75 1975.50  1966.70 197175 1976-80
5.28 7.0) 8.48
526 441 T .
1625 635
614 6 T
2.2 2.0
4]1‘)‘ |75
’ 9.31 10,57 13.40
861 545 ' o
4 311
123 Y )
2609 928
15 a8

* Investment data arc in constant 1973 prices.

Source: Narkhoz. 1980, pp. 328-29. 338.

Growing Shortages of Raw Materials

In an ever-widening circle, shortages of raw matcrials
hiave hampered indusirial prduciion over ihe past
scveral years. The problem is virtually universal.
Shortages of iron ore, coking coal, and scrap metal
contributed in a major way to the near stagnation in
steel production. Shortages of rolled steel producis
cventually contributed to the large decline in the
growth of machinery production; and this decline
(along with the effect of shortages of stecl,and
butlding materials on construction) retarded the in-
vestment process. The railroads complained that they
wcere not receiving enough steel rails

Shortages of coke and refinery byproducts curtailed
production of certain important chemicals, leading to
curtailed production in others of the interdepeadent
chemicals subbranches. Part of the chemicals branch
was hurt by shortages of cellulose. caused in part by
declining timber production. Dechning umber pro-
duction was the principal factor in the ncar collanse of
prowth 1n the woodworking and pulp and papet

subbranches. Difficuities in obtaining varions nonme-
tallic mincrals depressed growth in basic chemicals,
feriilizers, and consiruciion materials (noiably in the
cement industry, a key suppiier to producers of other
kinds of construction materials). Difficultics in obtain-
ing various chemical fibers and dyes hampered opera-
uons of textile and footwear plants. as did the deteric-
rating quality of raw cotton and icather. Production of
electricity was adverscly affected by growing short-
ages and worsening quality of coal. Finally. periodic
interruptions in supplies of agriculiural raw materials
led to the greatly reduced performance of the {ood-
processing branch, despite massive IMports in recent
years.

The problems with extractive raw materials (coal,
ores, and nonmetallic minerals) reflect the culnuna-
tion of two major factors. First. Soviel mvestment
allocations for many years have favored the buiding

. R T .
b processing vachties, tie Larger the better, at the




expensc of devcloping the sources of raw materials
required for their operation. Coal, iron ore, phosphate
rock, and quarry materials are notable examples of
long-continued neglect. Second, the costs of extract-
ing such raw materials have been skyrocketing, as
older sources are depleted and new sources must be
sought. Moreover, the sharc of investment ailocations
necded merely to offset depletions has been rising
rapidly.

Meanwhile, the quality of coal and ores has been
deteriorating as the highest yielding sources are used
up, and this further increases the need for investment
in various kinds of initial processing operations. The
relative neglect of such enrichment facilities to im-
prove the physical and chemical properties of the coal
has added to the burden of the railroads, compelling
them to transport billions of tons of debris, and raised
costs for users. Finally, because of inadequate atten-
1ion to <osts, too much of the availablc invesiment has
been allocated 10 already developed facilivies at the
cxpense of developing new ones. (Shortages of agricul-
tural raw materials, in contrast, stem mainly from a
run of poor weather in 1979-82.)

The impact of raw materials shortages on production
and productivity in individual branches of industry is
discussed in appendix A. Here, wc elaborate with
respect to two of the most critical materials—coal, as
both a raw matcrial and a fuel, and steel.

Tre Pincli ia Coal Swupplies. Declining growth in
production of coal and its deteriorating quality were
especially hard on production and productivity in
electric power and ferrous metallurgy during 1976-
82.* These two branches consume, respectively, almost
one-halif and one-fifth of total raw coal output. Coal
shortages also were reported to have hampered opera-
tions of cement and chemicals plants and of clectrified
railroads. Shortages of coal, but especially its deierio-
rating quality, contributed substantially to the power
outages and frequency deviations that plagued clectric

* The discussion of the coal industry in this paper relies heavily on
two CIA papers: NFAC Rescarch Paper ER 80-10154 (Unclassi-

ficd), March 1980, USSR: Coal Industry Problems aad Praspects.
and ™77 7

power supply. These shortcomings, in turn, impaired
the industrial performance of power customers. Short-
ages of coal also frustrated Sovict plans to raise the
share of coal in total fuel consumption during 1976-
80.

Steel production was constrained by inadequate sup-
plies of coking coal, which comprises about one-fourth
of total raw coal production. After rising by 16 million
tons during 1971-75 and 5 million tons in 1976,
production of coking coal stagnated in 1977 and
déropped by 8 million tons in 1978-80. This decline
helped to foil pians to raise efficiency in steel produc-
tion by greater use of basic oxygen furnaces instead of
the obsolete open-hearth furnaces (which still account
for the bulk of capacity). The basic oxygen furnace
produces steel at lower cost, but it requires about

50 percent more pig iron per ton of steel. Coking coal
is a major raw material for pig iron production.

The Steel Vise. The ncar collapse in the growth of
rolled steel products in 1976-82—a mere 3.4 percent
for the period—has constrained growth in the ma-
chinery and metalworking branch, and consequently
growth in the machinery and equipment component of
investment.” Shortages of steel have also limited
growth of construciion and may have contributed ‘0 a
slowed growth of military production. The problem is
not merely of slow-growing total stecl supplies but
also of the snail's pace at which the industry has been
shifting its mix of final products to mect thc rapidly
rising requirements—Dboth civilian and military—/{or
high-quality and specialty stecls 1o produce such
modcrn products as automaobiles, aircraft, consumer
durables, large-diameter pipe, and an array of ad-
vanced weapons systems.

The imbalance between the steel turned out by basic
producers and that required by their customers stems
from long-continued investment aliocations 1o crude

* The
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steel capacitics rather thar to finishing capacities
Even in the late +970s. about nine-tenths of total
investment in the steel sector was carmarked for

facilities 1o boost crude stcel producuion

After a drop of 1.9 percentage points in 1976, the
growth rate {or machinery remained stable for onc
ycar and then gradually declinzd to less than
4 percentin 1981-82: the growth of steel production
dropped sharply although erratically. The government
was able to sustain the growth of machinery produc-
tion for a time, partly by increasing imports of rolled
ferrous metals and curtailing the growth of steel
cxports. The bulk of the imports are high-quality steel
products from the West, whigh have claimed a steadi-
ly rising sharc of Sovict hard currency imports.

- During 1976-81, hard currency imports of steel prod-
ucts rose by 37 percent and totaled $17.4 billion: in
rcal terms imports rosc 23 percent.

Faltering steel production also held back investment,
which both through construction and new equipment
is a major consumer of stecl. The USSR succeeded in
mccting its investment plan for 1976-80, but did so in
part by importing machinery and equipment, as well
as stec! products. During that period it imported a
tetat of 10-1S billicn rubles” worth of machinery and
equipment annually, reughly vnz-{iNth of annual in-
vestment in equipment. The bulk of such imports
came from Eastern Euronc but the Sovistg alen
continued to import Jarge amounts from the West.
[mports rose from $4.6 billien in 1975 16 $6 billicn in
1980, but dropped to $4.5 biltion in 19&1. The
investment plan was not met in 1981, reflecting the
impact of low growth in stee! and machinery preduc-
tion and sfower growth of imports—aiong with the
usual snags in the construction process.

Agricultural Shortfalls. The USSR had a poor har-
vestin 1975, a bumper crop in 1976, average harvests
in 1977 and 1978, and poor oncs in 1979-82. Despite
large imports of grain. sugar. and somc other prod-
ucts, shortages of agriculturai raw matcrials contrib-
uted importantly to the falloff in production and
productivity growth s 1976-82 1 food nrocessing

Canfiddhtinl
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~overall industnial performance in 1976-82. however, =

was nat farge, as the abulation indicates:

Average Arnual Rates of Growth

Production “actlor

Productivity
Total ndustry 29 ~13
fndustry rexcluding light 12 -t

and food branchesi

Impor:s of grain and other foodstuf{s affccted indus-
trial production indirectly, however. The need to
transship them from seaports added 10 the burdens of
the railroads and may have diverted cars from trans-
port of other industrial raw materials and finished
products. On the other hand, the normal deniands on
the railroads for transport of farm products probably
were reduced in 1979-82 as a consequence of poor
crops. The net effect of these offse
10 asscss.

ting factors is hard

We conclude, therefore, that agricultural shortfal's
can account for little of the greatly worsened perform-
ancc of industry as a wholc in 1976-82. Such factors
as shortages of coal, steel. and energy. increasing
ratlway congestion, and planning mista
more unporiant.

xcs were lar

Foeryv Constraints

nc cx.uu\u nail of ihic 1970s. industrial production

tv heman 1o bhe hort b
Wy Tega by

c growing tautaess
in supphcs of fuel and power. manifested in parncular
in increased irregularity of supply. Total cnergy sup-
ply to the economy (measured in 1ons of siandard fucl)
grew at an average of 4 percent annualhy during 1976-
K0. a little less than the nearly S percent annually
during 1971-7S. The falloff staricd in 1976, with
stcady declines in grewth each year thereafter, to

2.4 perecent in 1981, Growth was 2.7 percent in 1982,
The industrial sector consumed an cstimated S3 per-
cent of final energy consumption in 1980, about the
same as in 1970, Encrgy use per tuble of induestrial




Table 4

USSR: Distribution of Industrial [nvestmenCby Braach, 1961-81 '

1961-6%  1566-70 1971.78

Total industry 100.0 100.0 100.0
Ferrous metals 8.9 8.1 76
Nonferrous meials T A Na Na
Fuels 19.7 (9.6 191

Coal 7 6.0 a9

oil ’ 9.5 9.2 94

Gas 2.3 37 41
Elcclri.c powcr 116 113 100
Machincry ) 146 18.6 20
Chemicals ) 9.1 9.2 a2
Wood, pulp. and papcvr” 3.7 49 47
Conslr;xc(i;)n maiéri.a.ls ’ 6.0 $.2 A
Lightindustry 3 as a2
Food proccs_ung 9.1 LN 11
Other IR 5.6 9.6

Percent
1976-80 1978 1976 1977 197% 197¢ 19580 1QK1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
6.9 7.2 1.2 72 6.7 7.1 6.6 6.1
NA NaA \\ N; Na \A Na NaA
ns 192 193 202 s 222 240 sy
4.z a4 43 43 4 45 1< a4
120 918‘ 10.0 io.b 13.6 179 143 160
47 ’ 46 —;; 48 4_9" J’f 477 4.2
g3 94 93 84 86 %1 90 &

247 242 248 248 246 245 247 254
101 97 98 105 118 99 ks 77
. 1S a4 as ad 39 17 18
41 4.8 4.1 4.4 40 42 0 1.0
1.9 4 &3 39 31 37 18 1K
[ Ia oA L e £ 6.1 61
97 9.1 103 LR 9.2 9.7 94 94

Sources: Percentages for the years 1961-80 were calculated from
data 11 constant 1973 prices given in DD! Rzfcrence Ad E_

V(U tassifed). August 1982, Sovier Statistics on Capital
Furmation. Percentages lor 1981 arc given in Narkhoz 19221982,
p. 371, The 1981 datz inglude ematt om investm
collective farms: data for other years exclude such investment

t madchy

ouipui {valuc added in 1970 prices) was stable in

1976-8G. whereas it had risen by roughly 4 percent
during 1971-75.

Evidence of shortages of fucl and clectricity began to
appear in 1976-77, along with lcadership concern
about their actual and potential effccts on industrial
growth. Actions to cupe with the continued slowdown
in growth of coal, oil, and clectric power included
numcrous dccrees issued beginning in 1977, many
conscrvation campaigns, and crash efforts to increasc
production of lecls\ buttressed by a huge increase in
investment for development of oil supplics, focusing
on West Siberia (table 4). SUff new fines were
imposcd on excessive fuel consumption by industnal
enterprises, and controls over the distribution of oil
and gas were centralized in a new State Commitice.
Finally_increasing cfforts (fargely unsuccessful) were
made to get industrial user< - particularly power
plants, 1o switch from o1l 1o yas or coal

As production growth rates {or energy continucd to
drop, the disruptive impact of cnergy shortages and
power interruptions increased. The situation was oar-
ticularly bad in the harsh winters of 1978/79 and
1981/82. The effects were widespread. Sporadic
shortages of fuels and power were blamed for the
precipitous fall in growth of cement production in the
late 1970s: the impact has been especially severe in
winter. Power outages aiso have led 1o production
losses in many branches. as well as costly damage o
cquipment. Interruptions of supplics of natural gas
disrupted the production of ammonia in some plants
in 1978-79. Power outages and shortages of crude
pctroleum and gas used as raw matcrials curbed the
growth of output of synthetic resins, synthetic fibers.
plastics, and chemicals used in medicines and food
supplements. Power outages. gas cutoffs. and short-
ages of gasoline 2lso are reported 10 have interfered
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with producuon of agniculiural products, notably milk
and mecat. and affecied the hedlch of animals in large
livestock complexes

In one way or another. almost all branches of industry
have been hurt by deficiencies in the supply of
clectricity. Powcer outages. brownouts, and frequency
irrcgularities were common after 1975 and.were often
cited as causes of production shortfalls. Morcover. the
quality of electricity supply deteriorated seriously.
primarily as a result of the increasing tautness under
which the power distribution system was operating.
With rescrve capacities dwindling and demand grow-
ing cverywhere, the system has had to operatec morc
frequently at maximum capacity, increasing the risk
of power-plant failurc. This precarious situation
stemmed from the failurc 1o add new capacitics in
previous periods. More than ever, the branches of
industry have had to compete with cther consumers
and with each other for power, presenting the power
nctwork managers with an increasingly difficult jug-
gling act and causing some rationing. Finally, though
the falloff in growth ratc of electric power output was
not out of linc with that for industry as a whole, 2
growing amount of the power produced was being las:
in transmisston—7.9 percent in 1975 and 8.3 percent
in 1585—ana tius was not available to consumers.
The decreased quality of electricity supply is reflected
in the growing sharc of power that is supplied at
below-standard frequency and voltage. In 1973 supply
was ai below-standaid frequeiicy ior 4.6 percent of
calendar time: in 1977 this sharc was 80 percent. And
in 1975, the power system operated with reduced
(below-standard) voltage one-seventh of the time: by
1978 the sharc was onc-half. In addition, actual power
outages occurrcd more often, as a result cither of
rationing attempts or of power-plant failures. The
declining quality of coal. which accourts for more
than one-third of fucl usage in power plants, contrib-
uted to the failures by increasing the damage to

Such irregularitics cause scrious losses. Deviations
{rom voltage and {requency standards damage cquip-
ment, run small clectrnic motors, disrupt continuous
processes. spotl products. and raise costs. Saviet

saurcaes assess the damaye from reduced Guahine of

power at over 1.7 bilhon rubles annually The irregu-
larities alio increase the use of clectricity: consump-
tron of clectricity per ruble of indusirial production — <
rose somewhat during 1976-80, whercas It had de-
clined during 1966-75. The industrial branches most
alfecied probably were metallurgy. machinery. and
chemicals, which together consumed an estimated 38
percent of total production o/ clectric power in 1980.
Ironically, ccal production also suffered, because in-
creased mechanization of cozl mines greatly raised
the demand for clectricity. )

Transportation Snarls

A substantial, although unquantifiable. sharc of the
blame for the falloff in industrial growth during 1976-
82 must be assigned to growing bottlenecks in the
transportation of both raw maltcrials and finished
products.” A mass of anccdotal evidence for all
branches of industry points 1o intermittent plant
shutdowns. production-linc disruptions. machines and
workers idle for lack of raw matcrials, and pilcups of
finished products on loading docks. The principai
culprit was the railroads, which carry ncarly all coal,
lumber, and ores, the vast bulk of metailurgy and
machincry products, and about two-fifths of petro-
leum proaducts. According to an article in a major
cconomics journal, Gosplan rescarch institute csti-
matcs the vearly losscs duc to unmet transport needs
al 6.5 biilion rubles in industry :nd over 4 billion
rubles in agriculture. Tablc S illustrates the perform-
2nce of transport relative 10 industrial output.

&5r decades Sovict railroads have been hauling a
rapidly growing volumec of industrial freight without
unduc Cilficuity, becausce the network was cxpanding
and the density of it use was rising rapidly. Freight
densily (ton-kitometers of freight per.route kmi in-
crcased 23 percent in 1966-70 and 27 percent in 1971-
75. »

By 1975, however, the railroads had reached the Himit
of their capacity to move cver more freight on the

cxisting network with cxisting technology. The contin-
ucd attempts to push the intensity of use even further

" This section draws heavily on work by Holland Hunter and
Deborah A Kuple. s particular on therr “Transport in Trouble. " n
Sesvet Ecanomi o the 19505 Peablems and Prospects. US Con.
press, Jornt Feonomie Commatice, Wadungion, O C 198 pag 1
[T IR |
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Table 5 Percent
USSR: Average Annual Rates of Growth of Industrial
Production and Freight Transportation - _ —
1966-70 1971.75 " 1976-80 EERTTIRY
lnduslrial_gutpt_:ll“. 6; s9 ]_2 T 24
Total freight 61 6.3 S35 3 1.8
Railroadwfrc'igh_tmm_ ) SO 5_,3 __l._2 , 04
1975 1976 1977 1978 1979 1980 1981 1982
industrialowput 63 ‘o .0 - T as 25 22
Totalfreight 54 4.5 3.7 .6 06 3 2.5 1.2
Railroad freight 45 1.8 i 30 -23 22 1.8 -1.0

« Freight is mecasured in ton-kilometers.

clogged the system's artcerics, rendering it accident
prone, and scverely reduced its efficiency. In 1976-80
freight density essentially stagnated, freight train
kilometers per engine-day and freight car kilometers
per car-day dropped by nearly 1G percent. and labor
productivity icveied off. Excessive fieight density
causcs transport irregularitics, limits mobility and
manecuverability, adds 1o turnaround iime, and re-
duces train speeds. In the late 1970s, turnaround time
increased by a day to reach 10 days (against a norm of
six days), and average freight train speed fell by 3 km
per hour. Abnormal freight pileups and delays in
deliveries became evident in 1976 and increased in
scverity thereafter.

In 1979 the railroads' growing strain. aggravated by
severe winter weather, brought congestion in the
frcight yards of a2 number of railroads to such a
critical level that traffic declined rapidly and emer-
gency steps had to be taken. A sinilar situation
apparently also occurred in 1982. All this impaired
industrial growth.

The railroads” problems are deep seated and critical.
They arc rooted in past investment priorities and
imbalances in development of facilitics. The share of
the railroads in total investment as well as in ransport
and communications investment, declining steadily
for several decades. has not been sufficient to keep

them abreast of growing transport necds. Besides, the
investment mix and the quality and mix of rolling
stock were poor. The planners focused on building
new rail lines (the BAM is a notable example), on
double-tracking existing lines, and on clectrifying the

vily Surdencd lines. But they neglected devel-
opment of vard capacities, especially at iunction
POins, seeming 1o beile
densitics without expanding
yards.
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During the 1970s, morcover, production of diescl
iocomotives stagnaied, output of rails rose only 7
percent, and production of freight cars actually de-
ciined-—by 3 percent annuaily after i976. Imports of
railroad equipment, which arc substantial and come
mainly from Eastern Europe, declined after 1974,

.perhaps reflecting Sovict optimism about success of

their planned program 1o cxpand domestic production
capabilitics. Production of spare parts for locomolives
generally was less than half of that planned, so that a
substantial number of engines were perennizily idled
and awaiting repair. The total number of freight cars
in the inventory mayv be adequate, but there are far
00 few specialized cars. Decrepit standard boxcars
arc often uscd 1o transport items such as grain and
fertilizer, for which they are unsuited. with conse-
quent large losscs in transport
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The problems of the radroad equipment industry in
1976-82 arc similar (o those plaguing machinery
industrics in general, with the added factor that its
high-quality steel and production Tacilities may be
preempted for military neceds: most freight cars are’
made in plants that also produce military goods. Over
40 percent of freight trains are pulled by diesel-
clectric locomotives, which have become increasingly
unrcliable: they are said to be “delicate” and complcx.
hard to maintain, and prone to break down. New
freight cars are shoddy: for example, hopper doors
reportedly spring open when ore is loaded.

Other circumstances have compounded :hesc difficul-
tics. The amount of freight transported in the Soviet
Union is excessive for a country at its level of
industrial development, even granting that geographi-
cal factors make much long-distance shipping necces-
sary. A Soviel transportation specialist, writing in the
open press. recently calculated that the annual volume
of total transport (apparently by rail) per capita in the
USSR is 14.4 tons, compared with 6.3 in the United
States, and 3.6 in the European Economic Communi-
ty. He asks, “Why is it that we are always transport-
ing and transporting and are unable to call a naht?”
The reasons scem to be that established freight rates
arz low and unreiaiod o read casis] inceniives o keep
costs down are weak; and. with production organized
in verlical hierarchies, cach prefers to deal with units
in its own hierarchy rather than with outsiders.
Although Gosplan sct up an Interdepartmental Com-
iission fur ihe Rationalization of Freight Shipments
in 1972, ton-kilometers of {reight transported by al}
modes have usually increased fuster than eithcr GNP
or industrial output.

Moreover, the railroads themselves are becoming
increasingly parochial, favoring their own regions and
dragging their feet on cooperation with onc another.
In the nmiid-1970s there werc 26 raiiroads and 172
divisions, while at the end of 1982 there were 32 and
185. Railroad managers complain that in recent ycars
a growing sharc of their workers has been diverted
from line opcrations 10 repair work and to construc-
tion. Ncither the railroads nor their customers have
much incentive to carc for freight cars, which often
arc shuffled from place to place dirty and in need of
repair. handled carelessly, and damaged in foading
and unloading.

Confficntint—- - -

In addiiion. primary materials arc often shipped in
unprocessed form, adding greatly to the transport
burden, and matters seem 10 be getting worsc instcad

~ of better. For instance, a Sovict press source states

that in 1980, 24 percent of shipped coal that had been
mined underground consisted of rock$and debris.
compared with 21 percent in 1965, and that usable
orc madc up only 34 percent of all ore shipped.
against 40.8 percent in 1965. Finally, “campaigns’ or
suddenly announced new prioritics—today for grain,
tomorrow for coal, and always for the military—snarl
the movement of freight.

The lcadership has been viewing the transportation
bottlenecks with growing alarm in recent years. At
least five major decrees have addressed the problem.
The fust unce, adupicd -r.c‘(n'ddl"_y 1577, Gucdicd the
Ministry of the Railroads to speed up work on track
and roadbed improvement and also raised the sector's
investment priority a bit. In 1979 another decree
increascd financial penalties on both railroads and
customers for improper handling of freight cars and
ordered a quicker turnaround. A party resolution of
March 1980 demanded that party cadres step up their
cfforts 1o straighten out the mess in raitroad transpor-
tation.’ A gencral decree issued in 1980 dealt with
transport in 1981-85, and another, adopted in Decem-
ber 1982, spelled out measures to.improve managc-
ment and incentives.

Commissions for Coordination of Transport have been
cstablished under Republic Councils of Ministers,
without notabic impact. In latc November 1982 the
Minister of Railroads was replaced, and Politburo
member Geydar Aliyev was given special responsibil-
ity for oversccing the railroads.

Other Important Impediments

to Industrial Growth

Many other factors also hampered productivity
growth in industry during this period." We discuss
herc the three important factors generated oy the
policymakers in Moscow.

" For a listing uf these factors, sce Herbert S, Levine, “On the
Possible Causes of the Deterioration of Soviet Productivity Growth
tn the Period 1976-1980.7 in US Congress. Joint Economic Com-
mitice. Soviet Feonomy in the 19805 Problems and Prospects,
Washington, D C 19852 part | pp 153-168.




Military Priorities. The overriding priority accarded
to defense has complicated an increasingly difficuh
situation in the industrial scctor. Military machincry
accounts for perhaps 25 percent of total valuc added
in machincry and a roughly similar share of common-
usc durables such as trucks; the military share in
construction output is about 10 percent. In both
machinery and construction, military orders not only
have priority but also absorb a disproportionatc sharc
of high-quality matcrials and labor.

Possibly even morc important, military requirements
have an unquestioned priority claim on (ucl supplics

" and on railroad%nd truck transport facilitics. When
industry. construction, and transport arc al! operating
under severe strain, as in 1976-82. this military
priority is even morc burdensome. The normal de-
mands of the military on transport, in particular,
increased sharply during 1979-81 with the invasion of
Afghanistan and the protracted, large-scale troop
mancuvcrs that were part of 1the Soviet response 1o
events in Poland. This delays civilian industrial ship-
ments, and late delivery of raw materiais and the
accumulation of finished products disrupt production
flows, with chain-rcaction ¢ffcets throughout the in-
dustrial sector. :

Foreign Trade Rigidities. Partly for political rcasons.
the Sovict Union has made a sct of specific trading
arrangements with various countrics, and these block
onc way of dealing promptly with domestic shortagcs
and rising costs of raw matcrials and cnergy. Over
hatf of the USSR's total trade is controlled by five-
ycar trade agreements with other Communist coun-
triecs. Changing reciprocal delivery patterns in the
middle of a plan period is always extremely cifficult
and cannot be done quickly. Several burcaucracics in
Moscow must agree that foreign trade can solve a
given domestic problem, and then the government
must scck agreement from a foreign partner withats
own burecaucratic procedures. Fxcept for some price
adjustments for oil and some assistance 10 Poland. the
USSR did not alter its commitments to other socialist
countrics in 1976-80. and the oniy cutbacks made in
1931-82 were in oil deliverics.

[T a potenuial solution involves hard currency pay-
menis, the political and cconomic tradeoffs have 1o be

asscwred, aprcericnt reached, and sources of supply or

wale obtained. Duning 1976-81. the Soviet Lnion did
indced raise 1ts hard currency imports substanually -
a policy facilitated by carnings gencrated from the
huge increasce in the international price of o1l and
some other commoditics. Imports in those <ix ycars
ncarly doubled in real terms compares with the
preceding six years. Imports of machinery and cquip-
ment made up ncarly onc-third of the tolal and
imports of ferrous metals about 15 percent.

Nonctheless, when faced with trade deficits and a
rising foreign debt after 1977, Sovict authoritics chose
{0 curtail thz growth of imports rather thun o
increase debt, even though Western banks and gov-
craments probably would have financed the much
larger imports that their business firms were cager (0
supply. Thus, financial conservatism (and perhaps also
concern abeut “excessive’ dependence on Western
capitalist countrics) deterred the Soviets from import-
ing goods as a way of casing some domestic
difficulucs

Despite growing shortages of raw materials for stecl-
making. the USSR continued to be a net cxporter of
iron ore (pellcts). coking coal. and scrap steel. mainly
10 other Communist countries. 1t continued to cxport
agreed quantitics of timber. even thaugh <hortages
werce constraining the planncd growth of output in
demestic woedworking and paper factorics.

The goods reccived in return for these cxports proved
useful, no doubt. But the point 1s that Sovict planners,
55 1hey iry i9 aieviaic Gumestic prodlems, have oniy
limited flexibility to make adjustments, given the
policymakers’ reluctance to contract a targe hard
currcncy debt.

Changes in the Rules of the Game. To an cxtent never
witnessed 1n a previous five-vear plan period. the
planners flailed about during 1976-80 in scarch of
ways to improve the “cconomic mechamism.” ** Their
actions added o the burden of enterprisc managerial
staffs, already hard pressed simpiy to obtain enough

*This vection sehics heavily on two CHA papers NEAC Rescarch
Paper TR 1130769 (Unclassifiedy, December 1977 Qrgonizancn
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supplies to keep production going. During 1976-82.
the government issued decree after decree changing
the rules of the game: rules for determining incentive ~
funds. to be “stable™ for the whole 1976-50 period;
and revision of those rules within the first year; new
rules for determining managerial bonuses, and revi-
sions in those rules: procedures for enforcing counter-
planning, and changes in them: and so on.

At the same time, the planners engaged groups of
enterprises in economic experiments 1o test new kinds
of success indicators, new approaches to planning the
wagc fund, new approaches to profit sharing. new
ways of financing research and development pro-
grams, and new schemes for saving labor, clectricity,
materials, and the like. In addition, enterprises were
pressured to amalgamate into large combines, to form
labor brigades in their work force, to manufacture
consumer goods of some kind, and to establish subsid-
1ary farms to supply food to workers.

In the bureaucracy itscif, more and more coordinating
committees and councils were set up 1o oversce this or
that worsening regional or intersectoral problem. Fi-
nally, campaignomania was much in evidence—/(or
“thrift,” conserving fucl, saving elcctricity, collccting
scrap mctal and paper, ferreting out waste, and

wr

uncovering ‘‘hidden rcscrves.”

The demand on the time and cnergy of managerial
staffs 10 adjust 1o the successive revisions in planning
and administration was not trivial. The constant
change in the rules increased uncertaintics and made
incentive schemes less useful in stimulating cfficicncy.
The administrative overkill, coupled with the objec-
tive difficulties faced by producers, surely weakened
incentives for innovation. Even by the statistics offi-
cially used to gauge “scicntific and technical pro-
gress,” performance deterilrated during 1976-80:
+ The number of new technologies introduced rose at
only half the rate of the previous five years.
+ The number of new models of machines continued
to decline.
* The number of picces of equipment modernized rosc
by only 12 percent, despite the effort to focus
investments in that arca.

Conligéalial— —

In contrast, the number of products awarded the State
Scal of Quality in 1980 was a starthing 52,300—morce
than fcur times the 12,000 in 1975, This might —~ =
suggest that the complex new procedures 1o certify
product quality—with their ¢onsiderable demands on
the time of managerial staffs—had achicved out-
standirg results. But onc would also expect consumer
complaints about quality to diminish, cfficiency to
improve with all those “high-quality” machincs and
industrial goods. and Soviet manufactures to sell
better in Western markets. This did not happen.

During the late 1970s Gosplan’s task of compiling and
enforcing economic plans became increasingly com-
plex and difficult. For onc thing, the decision radically
1o slow the growth of output and investment in itself
made planning more difficult because of the need to
allocate smaller increments among ever more vocal
claimants. The decision to shift some investment and
labor to encrgy development, taken in 1977, added to
the difficultics, which werce intensificd after 1978 by
the need to cope with weather-related shortfalls in
agriculturc.

Adding to Gosplan’s task was the decision (o “im-
prove” pianning by grafting onto the traditional meth-
od of plansing (by branch and region) a separate
method of planning for, and distributing of materials
1o, a growing number of special programs. Specifical-
Iy, Gosplan has been made a qlasi-ministry for a
rapidly rising number of large speciai projects, 10
which materials and equipment are allocated directly
by Gosplan itself rather than by the ministrics nor-
mally responsible for that gencrai kind of project.
Such special projects numbered 136 in 1970, 173 in
1975, and 303 in 1981. In 1979-80, Gosplan was

reorganized te help it cope with this growing burden.

The ability of Gosplan to plan (forccast) industrial
performance with reasonable accuracy became pro-
gressively worse during 1976-82. even by Sovict offi-
cial (inflated) measures. By those mcasures, the plan
fer growth in industrial output during 1960-75 was
met in all but three of the 16 years—1964, 1969, and
1972. The reported performance generally cxcceded




the announced plan by | percentage point or mere. In
contrast, the plan was not met in any of the vears
1979-82, cven by o(ﬁcial measures.” Tablc 6 depicts
the situation in industry during 1976-82. Large devi-
ations {rom planncd outcomes also occurred with
respect to industrial labor productivity and freight
turnover.

Even morc significant, perhaps, was the planners’
growing difficulty in forccasting physical output of
such key products as coal, crude steel, finished steel,
fertilizer, and cement. {t is not surprising, given the
poor agricultural record, that Gosplan's forecasts for
light industry and food processing were far off the
mark.

The picture presented by official data is thus onc f
failure of plan “discipline”—a failure that must have
dismayed both the planncrs and the political leader-
ship. By CIA measurcs, industrial growth has (ailcd
o mect its planned target in every year since 1973 .-
and by growing margins. Major midplan revisions
cvidently were made in the annuai pian cach year
from 1979 through 1982: the government announced
that the annual plans had been met, cven though the
reported actual growth of output in each year was
well below the officially published plan. The plan
fulfillment report for 1981 revented tha:
listed ministries and administrations had failed to
mcct their output plans. Only three failed to do 50 in
1982—but in that year it was an “amended” plan that
was reported “fulfilled.” Industrial growth was rc-
ported as 2.8 percent. while the originally announced
target had been 4.7 percent.

Qutlook

Most of the unfavorable developments that converged
to slow industrial erowth during 1976-82 will continuc
to do so during the rest of the 1980s. and they may in-
tensify. Consequently, industrial growth will probably

" Announced growth rates are belicved to be rcasonadbly accuratc
tcflections of actual intentions and may properly be compared with
ClA ¢x post measurcs of growth of output. Sovict cfficial ex POAL
measures of growth are belicved (0 be scriously biased upward o5 a
conscquence of double-chnntine sad dicriend ncicr mﬂsnon Sce
NFAC Rescarch Pap(L “\August 1940
Comparing Planned ond 7 Actual Growih of Indusiridg! OQutput in
Centrally Planned fconomees

11afihe 10
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continuc to trend downward. Planned growth of in-
dustrial investment has been reduced for 1981-85 .41
15 10 be 23 percent higher than it wag in 1976-80.
whercas 1n that period itwas 30 percent highier than
in 1971-75. For industrial output, however. planned .
growth is to acccleratc-——to 4.7 percent per year from
the 3.2 percent achieved in 1976-80. (In 1981-82. (he
average annual rate of increase of industrial output
was only 2.4 percent.)

Except perkaps in oil and gas, planned investment will
be inadequate to add capacities needed for planned
growth in output, especiallv in the extract ¢

branches, where both deplction rates and investment
costs will continue to rise rapidly. Retaining the policy
of concentrating the bulk of new investment on
renovating cxisting enterprises, under Sovict condi-
tions, mcans that much of this investment may be
wasted. as it apparently was in the previous plan with .
the same policy.

These considerations, given the severity of ihe alrcady
cxisting imbalances in raw materials and cnergy
supplics relative to finishing capacitics, indicate that
raw matcrials and energy shortages and a deteriora-
tion in the quality of many materials will continue. In
particular, slow growth of steel production will con-
sirain growih of nM«.mllcrv 4G WEnce Gi in-catmeont.
Good harvests, if they come, will raise growth rates in
food processing appreciably, and to a small extent in
industry as a whole. The railroads will continue 10
opcratc under severce strain; indced, there is no clear
indication that the planners have even agreed cn how
o attack the jong-developing probierms of thai secior.
Finally, industry’s strained situation will be com-
pounded by reduced availability of labor, by contin-
ucd difficultics in planning. and by administrative
pressures on cveryone to e on everything at once.
Although the ongoing campaign to enforce plan and
labor discipline may have favorablc e¢ffects initially,
such tactics can hardly be suitable as a tong-run
solution o tire USSR's productivity problems. Svs-
temic reform is not on the leadership's agenda as vet
and. cven if launched, would take many ycars to bear
fruit in terins of boosting cconomic growth and
productivity--as 15 years of the Hungarian minirc-

form have shown
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Table 6
Planned and Actual Growth Rutes - ) -
in Soviet Industry, 1971-82

Percent

1979.75 1921 1972 1973 1934 91% 197680 1976 1977 1978 1979 1980 1981 19%2

Total
Planned 8.0 69 69 S8 64 671 65 43 5.6 a5 ST as 4 47
Repocted 7.4 77 65 15 80 15 45 48 S7 48 34 36 34 238
ClA 5.9 61 51 51 6} 64 32 <0 40 33 11 18 LS 12
Fcrrou's metals . ’ o
f;lann.c.(i .S.l 7 7 .4.3 oo o
Reported T su T sx sy ss 43 58 19 4715 29 60 07 00
cia ' 60 38 33 40 42 a4 10 2707 22 00 —-05 -01 —09
Nonferrous metals I ' '
Planncd 8s v 4.6
Ficpor(:d“ ) » .
A s 72 sa sy s ia L is s 0 24 14 13 08
Planned 58 45
" Reported 59 61 ST sS4 S9 64 30 38 43 1S 13 20 19
cia T s a1 48 a9 49 sk 1y 17 42 32029 96 1S 11
Electric power T ’
" Planned % a9 T - <6
© Reported 7185 21 A4S &1 60 50 78 13 S1 36 <3 il
“Cia 10 R1 i i5 4T ae 48 69 36 47 29 45 25 10
M-ac'nincry V T
" Plannc ‘1]‘_4 9.2
16 1S 10T 20 1ty il6 82 9.2 9.0 81 16 62 59
8.0 $2 711 80 §1 84 50 51 87 0 s iG 4 38
Chemicals ' T . '
T Planaed ons 10.2
TReported  us . 10s 94 117 11z i6g 87 19 5.7 S3 35 53 ss
86 Bl 67 90 95 91 36 a8 52 36 -02 41 40 16
S o ' a3
T o526t a1 45 52 51 1S 23 10 Iy —1e 22 36
T 26 28 20 21 12 36 =03 —01 03 -04 -29 17 213 ia
Construction materials S
" Planned Taa T T 5.4
" TReported T2 T8 6e 69 S6 63 19 15 27 26 06 1t e
_6“\ . o 54 >_ 65 5‘ 6.1 48 ¢ o 1.2 17 3> ~46 05 14 ~14
Confidgfiiat— "~ 2




Table 6 {continued)

197175 1971

1972 1973 1074
Light industry
Planncd 6.6
Reported 4.6 6.6 28 36 16
cIA 27 45 01 28 26
Foodproccssi;"z
Planned 6.2
Reported T osa S 3% 36 9
CIA 3.9 25 33 us 19

Perien:
1975 1976-80 1976 1977 1978 1979 19%0 19K 192
4.9
pX¢ 34 4.0 31 37 2.) 35 22
29 27 <125 2.6 1.8 23 19 -0.1
4
19 1.4 -1.5 4.7 r.s 22 0.7 1.4
5.2 [N -1.2 40 - 1.1 3 0.7 1.9 2y

« The Sovicts do not report the output of nonferrous metals.
Sources: Planncd growth rates cither were directly reported or were
calculated by CIA based on a sample of reported data. Reported
growth rates are given or calculated irom data given in Narkho:
1975. pp. 196-197: Narkhoz 1918, p. 38: Narkhoz 1980, p. 127:
Narkhoz 1922-82. p. 156. CIA data are from 1ables 1 znd 2: those
for 1982 are preliminary.

This table is Unclassificd.

The Growth Strategy—More of the Same

As revealed in the plan for 1981-85, the grow:h and
investment strategy launched in the preceding plan is
to be maintained. Total investment in 198]-8S is
scheduled to be only 10.4 percent above the total for
1976-80, a rate of increase pared down to little over
half the ratc that was planned and achicved in 1975.
80. In contrast, industrial production is to speed up—
from 3.2 percent annually in 1976-80 10 4.7 percent in
1981-85. Substantially faster growth is planned for all
branches except electric power, where growth is to
slow markedly (table 7). To meet those goals. industri-
al labor productivity is to rise by 23 percent. The gain
realized in 1976-80 was 8.5 percent by CIA measures
and 17 percent by Soviet measures.

Industrial investment is scheduled to rise by

23 percent in 1981-85 over that of the preceding five
years. This is more than twice the growth rate
planned for total investment in the economy in the
same period, but it is well below industry's 30-percent
gain in 1976-80 over 1971-75. Continuing the trend
begun in the late 1970s, the fuel and cnergy branches
are to be given priority. Investment is scheduled 10
rise by 63 percent in oil {excluding pipelines), 120

23

pereent in gas. 20 percent in coal, and 20 pereent in
clectricity. As now, the lion's share of these alloca-
itons is w20 10 developing resources in the Eastern
regions. 'n the other industrial branches, investment
in fertilizer production is to rise by 11 percent, in
machinery “substantially.” and in ferrous metallurgy
by 30 pereent. Given these stated priorities. invest-
ment in the remaining branches will necessarily grow
very slowly or decline.

Specific investment allocations have been announced
for several branches of indusiry. When these alloca-
tions arc matched with (1) planned rates of growth of
output and (2) information about past trends in
capital /output ratios. they are shown in most cases to
be inadequate o the tasks.™ in the case of oil and gas
cxtraction, the USSR may be unable to implement
fully the huge increments planned for investment and
the crash programs under way. In gencral, it appears

“See e e -
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Table 7

USSR: Average Annual Rates of

Crowth of Industrial Production, 1971-82.
and Planned Rates for 1981-85

Percenr

1971-78 1976-80 19K1-52 1961-8S
Total industry 59 12 2.4 5.0
Ferrous metals 4.0 1.0 -0.5 2.8
Nonferrous metals 59_ 23 1.0 4.0
Fucls 50 ¥ 3 [EES |
Eleciric power 70 4.5 28 23
Machinery 7{3:0’_ 50 36 7.0
Chemicals 8.6 3.6 2.6 87
Wood, pulp. and paper 2.6 -0 18 3.4
Conslruction materials 5.4 £y 0.0 3.4
Light industry 27 27 09 3s
Food processing 39 i 24 42

Notc: Percentages are based on CIA's industrial production index.
Growth rates planned for 1981-85 arc CIA cstimates based on
Scvici-announced growih raics in value terms or for a sample of key
products. The Sovicts have announced an overall growth ratc of 4.7
pcreent for 1981-85.

that the planners are not sufficiently tzking into
account the rapid rise in investment costs per unit of
capacity (showing the same blind spot as they did in
the preceding five-ycar plan). This rise is nearly
universal, particularly in the extractive 2nd cnsrgy
sectors. [t means thatindustrial growth is likely to fall
well below the planned figure—if only because of the
mismatch between production targets and planncd
growth and allocation of investment.

Meanwhile, the investment allocation strategy of the
1970s is still being followed:
« Investment is to be conccnlratcd on tewer projects.
« The volume of unfinished cons(rucuon 1S 10 be
brought down from 87 percent o 65 percent of
annual capital investment.
» The bulk of investment in industiry 1s 1o be devoted
to renovation of cxisting caterprises.
There is every reason 1o suppose that this blucprint
will run into the same obstacles in the 1980s as ia the
tate 1970s and that the USSR will suffer a further
curtailment in the addition of new capacitics without

offsctting benefits in 1erms of increased output from

cxisting capaciucs. {The addition of new capacitics in
1981 was below the average 2nnual additions in 1976-
80 tn all but ninc of 43 rcporlcd categorics.y

The authorities cxpect to oblam additional output by
using capacitics at higher ratcs, and they claim a
slight improvement in this regard in 1981 As a recent
Gosplan collegium report rccognized, however, the
key to continued success will be elimination of the
present widespread imbalances between raw materials
supplics and finished goods capacitics. Press and other
sources indicate that raw matcrials shortages of vari-
ous kinds continued 10 be a major factor in indstrial
periormance in 1981-82. The collegium dirccied
Gosplan departments 10 come up with suggcstions on
ways af improving capacity usc rates and spceding up
mastery of new capacitics. and 1o submit these sug-
gestions as part of plan documentation for 1983.

Although the evidence is fragmentary. there is no
clear indication that investment allocations are bzing
restructured radically cnough 10 overcome the noted
imbalances. The process would be lengthy in any casc.
since the imbalances have been accumulating for over
two decadcs.

We have no clues as to the investment policies that
will be pursued in the 12th Five-Ycar Plan (1986-90).
In the past two years there has been considersble
debate in the press as 10 whether the growth of
investment should be speeded or slowsd snd on the
sectoral priorities that should govern its allocation.
The outcome of this debate might be reflected in
decisions 1o revise the plans for 1984-8S. but it is more
likely that any change in strategy will be revealed in
the directives for the 1986-90 Plan.

Supplies of Key Raw Materials

Shortages of essential raw materials are likely to limit
industrial growth for scveral ycars at lcast: they will
certainly keep production in 1985 well below plan.
Most critical. perhaps, are steel and chemicals. Slug-
gish growth of stcel production will constrain growth

a




of the machinery industries—the suppliers of equip-
ment for investment, consumer durables, and weap-
ons. Reduced growth of chemicals production will
hamper production in a variety of industrics to which
it provides raw materials. Slow growth of construction
malerials output will be a further drag on investment.

Steel. Barring a radical change in Soviet investmert
and foreign trade policies, domestic steel production
will continue to be limited by inadequate supplies of
raw matenals and hence will fall far short of the 2.8-
percent average annual growth planned for 1981-85;
production actually fell in 1981-82. Because depletion
rates will rise for both iron ore and coking coal, the
share of investment needed to replace depleted mines
will mount. The average ore content of raw ore is also
likely to fall, necessitating greater investment in
beneficiating plants.

The present imbalance between raw material supplics
and steelmaking capacities is the-legacy of long-
continued investment priority for steelmaking, ic the
relative neglect of raw materials. Correction of this
imbalance will take many years, and as yet there are
no signs that investment priorities are being altercd to
“that end. Althcugh investment in ferrous metallurgy
in 1981-85 is scheduled to be some 30 percent above
that in 1976-80 (against a 12-percent rise in 1976-80
compared with 1971-75), a substantial share of the
larger increment will be absorbed by rising costs per
unit of capacity at all stages of production.

Moreaver, the Sovicts intend to double the share of
the steel scctor's investment that is devoted to finished
rolled steel production, particularly adding new facili-
ties to make cold rolled steel, tinplate, large diameter
pipe, and lrans?ormcr steel. While this capacity is
badly needed. it requires greater energy and labor
imputs than other steel production does.

Production of coking coal probably will continuc to
Gecline, because much of the investment plannad for
the coal industry will go to development of the
Ekibastuz and Kansk Achinsk basins. which do not
producc coking coal. Larger shares of investment in
both steel and coal also arc going for the control of air
and water poliution. Mcanwhile, Soviet pians 10 boost

scrap metal procurements will require considerable
additional investment in processing facilities and will
further strain railroad capabilities.

Unless the Soviets resort to large-scale imports. raw
material availabilities will seriously limit attempts to
improve the efficiency of steelmaking—that is. to
raisc the share of steel smelted in basic oxygen and
clectric arc furnaces, the dominant process in all other
major steelmaking countries. Even though unit costs
are lower and yields higher, the basic oxygen furnace
requires 50 percent more pig iron per ton than does
the obsolete epen-hearth process, and clectric are
furnaces require twice as much scrap per unit of
output. In addition, such a shift in basic processcs
requires the construction of new facilitics. which takes
years. As for scrap supplies, a fundamental recrgani-
zation of the entire collection process would seem to
be required 10 boost supplies substantially for steel
mills.

.inturn, mean that existing steel-
making facilitics must be kept in operation, even if
they arc old and obsolete. This raises repair bills,
siphons off investment, and adds to the already large
number of workers engaged in auxiliary work, includ-
ing repair. Unless the Soviets can find the means to
break the raw materials constraint on both production
and modcrnization. productivity growth in the ferrous
metallurgy sector is unlikely to recover to its carlicr
levels.

The USSR could economizc on raw malcrials and
make more final steel products if it could raisc the
vicld—the number of tons of rolled products per ton
of crude steel. The yield in 1981 was 69 percent, a
ratio that has changed httle since 1950. The principal
way 1o raise the yield is to increase the share of
continuously cast stecl in the total." 1t was the Sovicts
who developed the continuous casting process, but
they did not adopt the technology widely. In 1980 this
process accounted for over half of steel production in
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Japan and Western Europe. about onc-fifth in the
United States, and only 11 percent in the USSR.

Soviet sources estimate that continuous casting raises

the yield by about 12 percent and provides substantial
savings in energy and labor. Plans call for the share of
continuously cast steel 1o morc than double by 1985, a
feat that would requirc as much new casting capacity
as was introduccd in 1966-80. However. the Sovict
plans for total production of crude and rolled steel in
1985 secm inconsistent with the goal for continuous
casting. because they imply little improvement in
yicld.

Chemicals. The plan for 1981-85 schedules an in-
crease of 30 to 33 percent in chemicals production (a
19.4-percent increase was achicved in 1976-80).
Growth in 1981-82 was less than haif the rate needed
to mect this ambitious plan.

In gencral, the prospects for a substantial upturn in
the growth rate of chemicals production and a rever-
sal of the decline in productivity depend on two tasks:
(1) providing operating plants with raw materials 2nd
reliable power supplics and (2) straightcning out the
present mess in the branch’s investment program.
Performing the first task depends in part on the
prospects for pefroleum rzfining. coke byproducts, -
and clectricity supply and in part on the success of the
second.

Investment allecations to the chemicale branch in
1981-85 have not been announced, but surely will not
grow at past ratcs. The huge amount of investment
poured into the industry in the 1970s (including a
mass of foreign technology) and the nature of its
present malaise suggest that the planners have tried 1o
go too far much too fast. At present, the branch has
considerable cxcess capacity for ead products and
perhaps cven for some intermediztes (ammonia, for
cxample). Rather than scheduling large 2mounts of
additional capacity (as in fertilizer), the industry’s
managers probably would be better served if the
planners focuscd on devcloping appropriate raw mate-
rial supplics, notably sulfur and phosphates, and the
nceded support facilitics and on using existing plants
morce cffectively.

Construction Marerials. Quiput of construction mi-
terials is scheduled to increase by 17 1o 19 percent in
1981-85. well above the 6-percent increase achieved -
in 1976-80. Cement production is to rise from 125
million tons in 1980 to 140°132 miltion tons in 1985,
In 1931-82 output of construction matcrials essential-
Iy stagnated and production of cement declined.

The many {actors that contributed to the large drop in
production and productivity in the construction mate-
rials branch are rooted decply in the system. its
prioritics, and its operating methods—and are likely
to persist. [nvesument allocations to the branch as a
wholc in 1981-85 have not been announced, but the
cement subbranch is to get | billion rubles: this is an
increase of 11 percent, whereas thes increase for
industry as a whole is 23 percent.

With the sharply rising investment costs that are
inevitable, addition of new capacities will be slow, and
the incefficiencies associated with an aged capital stock
will persist. The construction materials branch will
have few resources 1o use for mechanizing the numer-
ous labor-intensive auxiliary processes that prevail:
and this constraint guarantccs the persistence of labor
shortages.

Unalcess fucl and power supplies can be made more
rciiapic. their limitations will also continue to hamper
production of construction materials. Plans for ce-
ment preduction ¢zl for the use of much less energy
per unit of output. This goal is 1o be acecamplished in
part by a planned halt in the shift to higher grades of
cement (which require more energy to produce) and in
part by an increasc in the share of dry-process cement
in total output from 14.6 percent in 1980 to 16.9
percent in 1985, But conversion to the dry process will
pul a greater strain on raw matcerials, require large
investment outlays. and take several years.

With the investment allocations in prospect and the
focus on saving encrgy. the branch will be ¢nable 1o
improve its raw material supplyv position appreciably,
The plan to use more metal wastes and flv ash instead




of rock products will run afoul of probable continucc
slow growth in metallurgy and clectric power. along
with transport constraints. The probable slow growth
of cement production, in turn, will continue to con-
strain growth in other construction materials sub-
branches and in the construction industry as well.

Energy Supplies

Soviet plans call for growth of 2.3 percent in total
output of fuels annually in 1981-85, somewhat less
tharn the 3.1 percent achieved annually in 1976-80."
In physical terms, a total increase of 8.2 percent is
scheduled for coal production, 4.4 percent for oil, and
44.8 percent for gas. All of the factors that caused
productivity growth to decline precipitously after
1977 will still be operating in 1981-85 and beyond.

Growth of capital stock, especially in the oil cxtrac-
tion and gas sectors, will accelerate as a result of the
65-percent rise in investment planncd for the fuels
industry as a whole. Allocations are scheduled to
increase by 20 percent in the coal scctor, 63 percent in
oil, and 120 percent in gas. Large increments are also
scheduled for construction of oil and gas pi=-lines.

[n all threc subbranches, however, rapidly rising
shares of investment must go simply to offset deple-
tion of old mines and wells. Investment costs per unit
of new capacities will continue to rise, because coal
and cil extraction are encountering less favorable
peoiogic conditions and because most ncw capacities
must be developed in the harsh and costly cnviron-

clear signs as vet that sufficient investment is going to
upgrade gas storage and distribution facilitics. the
inadequacy of which caused serious problems in 1978-
82.

Soviet policymakers appear to have decided also to
allocate to fuc! production whatever labor it seems to
need to keep supplies growing at acceptable rates.
Employment in the fuels industry, which declined
during 1971-77 and rose sharply during 1978-82, has

"* This section rclies heavily on rescarch done for two CIA papers
currently 1n preparatior
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been absorbing ever larger shares of total industrial
cmployment. If 1t continues to rise at the rates of
1978-82 and if investment plans arc carried out. 1otal
labor and capital inputs in the fuels branch will risc
faster than in 1976-80 (3.5 percent annually). Given a
planned annual growth of only 2.3 percent in output,
onc can conclude that the planners themselves are
anticipating 2 continued drop in productivity. Even
their relatively modest production goals for fuels may
be too ambitious, particularly for coal, since the
conditions that constrained production in the latter
part of the 1970s are likely to deteriorate even
further.

Slow growth of coal production continues to cause
problems in the steel, ch=micals, and ¢elcctric powcer
industries. Almost all of the gains in output of raw
coal in 1981-85 will come from Ekibastuz and Kansk-
Achinsk, where the heat content of coal is less than
that in older basins. Hence, the decline in the avirage
heat value of coal will continue. The average quality
of coal also will continue to deteriorate becausc
Ekibastuz coal is full of rock and debris, and Kansk-
Achinsk coa! is subject to spontancous combustion
and to freczing in transport and storage. The technol-
ogy for dealing with these problems is for the most

about the best fong-run strategy for capitatizing on
the huge Kansk-Achinsk rescrves have yet 1o be
taken.

Problems with the supply of clectricity also scem
likely to create difficulties for industrial enterprises.
The revised 1 1th Five-Year Plan calls for output of
electricity to risc to 1,555 billion kilowatt-hours in
1985, 3.7 percent annually. New capacity totaling
68.9 million kW is to be introduced, 21.3 million kW
of which is to be nuclear power capacity. A pro-
nounced shift in the structure of fucl use is planned.
with the share of coal to rise from 37.3 percent to 39.6
percent, that of oil to drop from 35.7 percent to 25.9
pereent, and that of gas 1o rise from 24.2 percent o
31.5 percent. In 1981-82, electricity production rose
by an average of 2.8 percent, and new capacity
totaling 10.4 million kW was commissioned in 1981,
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The 1981-85 investment dlun for clectric power 1s
unrcalistic. The planned commissioning of new capac-

iy (27 percent more than that achieved in 1976-80). -

coupled with an estimated increase in total investment
(20 percent over that of 1976-80), implies a reduction
in investment costs per unit of new capacity (o the
level experienced in 1971-75. Howcver, unit costs in
1976-80 werce 23 percent higher than in 1971-75.
Becausc of the large share of nuclear and coal-fired
power plants in planned capacity and rising capital
costs in gencral, the cost of a unit of capacity is bound
to rise further. Unless investment funds are boosted
substantially, the Sovicts cannot expect 10 add mose
new units than they did in 1976-81. Moreover, the
investment program may be jeopardized by shortages
of equipment; production of turbincs, generators, and
steam boilers fell in 1976-81.

Given these murky prospects for growth in capacity,
production of electric power promises 10 be well below
plan in 1985. The system will continue to operatc
under strain, despite the reduced growth in demand
associated with lower economic growth. Hence, prob-
lems with quality of electricity are likely to continuc
10 plaguc customers, especially if the relative share of
coal-fired plants is raised as planned.

Breaking Transpo: tation Bottlenecks

The 11th Five-Ycar Plan schedules an increase of 3.7
percent annually in tota! froighit wralffic and 2.7
percent annually in railroad freight traffic, both
WICASUTCT in ton-Rilomciers. Since indusirial ouiput is
scheduled to rise much more rapidly than this. the
plan implies a considerable reduction in ¢ e velume of
freight per unit of output. Specifically, the plans call
both for a reduction in tonnage relative (o industrial
output and a halt to the long-term increase in average
distance of shipments (it rosc 7 percent during the
1970s). The planners evidently cxpect the railroads to
overcome their difficultics: tota! freight carried is
scheduled to rise more than twice as rapidly as tt did
in 1976-80.

Although total allocation of investment to transport
has not been announced, the railroads are o get an
increasc of 22 percent—over twice the increase
plunned for totai investment. With this investment,
the railroads are to add 3.690 km of ncw lines. 5,000
km of second tracks. and 6.000 km of clectrificd lines
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and 1o provide 15000 km of fines with automatic
signaling systems. These planned additions are about
the samic as chose made in 1976-80. but the proposed .
22-percent nise 1n investment outlays seems inade-
quate, ziven the rapid rise in-cests. [g._1976-80 the
cost of adding | km of line rosc by S& percent and that
of 1 km of sccond track by 43 percent.

Although the plan calls for an increase in the capaci-
tics of railway stations and junctions. there is no sign
that overniding priority is being given to that task:
rather. the focus seems to be on adding tracks. The
Suvict transportation expert who correctly predicted
the bottienecks of the past five-year plan maintains
that, unless yard capacitics arc radically upgraded.
the clogging of the railroads that was observed in
1979 will become chronic.

The new plan has begun badly. Growth rates of total
freight traffic and railroad freight in 1981-82 were far
below the planned average. Raitroad truffic declined
in 1982 and the efficiency of performance worsened,
according to statements in the plan fulfiliment report.
In addition. the plans for construction of railroad
facifities were scriously underfulfilled in 1981 and
reported 10 have been behind scheduic in 1582,

The difficulues of the railroads are particularly sc-
vere. Cangestion on key routes and at major terminal
Sistricts has lowered average freight train speeds,
raised frcight car turnaround time, and increased the
number of accidents. Projects arc wunder wav far
clectrifying and double tracking heavily burdened
lines, building seme short bypass lincs. icngihening
station tracks, and increasing yard capacitics, but
they have not yet begun to relieve congestion. The
system nceds 10 get balance among motive power.,
rolling stock, and line and terminal facilities—a prob-
lem difficult 1o solvc in the short run and under strain.

Initially, the new lcadership has given much attention
Lo the transpart sector—replacing personnel, extend-
ing the 1979 reforms to the sector, and holding high-
level meetings. Mcanwhilc, the campaign to cnlorce
discipline is being actively conducted. along with
another campaign 1o enlist industrial cnterprises and




other shippers in the repair of damaged freight cars.
Nonetheless, the severe problems encountered in
1981-82 show how difficult it will be to turn the
situation around. Hence, continued transport snarls
can bu ¢rpected to dampen industrial growth.

Other Important Factors

Labor. In the 1980s the industrial sector will have to
contend with vet another strain—a greatly reduced
availability of additional labor."” According to the
plan, industrial employment is to rise by roughly 0.5
percent annually in 1981-85; it rose 0.8 percent
annually in 1981-82. In the 1980s as a whole the
overall labor force will rise at only about the planned
0.5 percent—half the rate of the 1970s. This mcans
that industry will face fierce 'compctition with other
sectors for labor. Industrial employment is likely to
rise no more than | percent annually, and much of the
increment probably will go to provide a work compie-
ment for new enterprises and to man the crash encrgy
development programs. Regional imbalznces in labor
supply will complicate the problem.

Industrial managers now are being put under severe
pressure to stabilize or reduce their work force.
Already, incentives have been tied to meeting plans
for labor productivity (among several other targets),
employment ceilings have been imposed in annual
plans and penalties established for failure 1o meet
them, a umiversal Shchekino-type laborsaving scheme
has been authorized, and brigade forms of labor
crganization in factories are being vigorously pushed.
Retaining a qualified labor force, enhancing work
incentives, and maintaining work discipline will posc
grave difficulties for industrial managers during the
rest of the decade.

Foreign Trade. Imports could provide some relief for
domestic difficultics, particularly in the case of fin-
ished steel products, chemical feedstocks. and selected
kinds of machinery and equipment. However, the
Soviets evidently intend to pursue conservative trade
poiicies at least through 1985. The share of trade with
socialist countries is scheduled to rise, and the growth
of trade with other countrics is to slow markedly.
Although the USSR has cut back on deliveries of oil

" See

and pcrhaps some other materials to Eastern Europe.
its commitment to those countries remains large. An
major adjustments 1o augment domestic supplies by
cutting back exports would present difficult political
problems. The East Europeans have been rcluctant 1o
increase their investment in CEMA resource develop-
ment projects in the USSR again. as they did in the
1970s. and no new projects were scheduled in the
1981-85 Plan.

Imports from the West arc likely to increase more
slowly in the rest of the 1980s than in the 1970s. Hard
currency carnings will be curtailed by a continued fall
in oil exports, the failurc of gas exports to completcly
offset those losses, and the poor prospects for exports
of other commodities." With Western cooperation,
the USSR could, of course. finance a stepped-up
import program by raising its foreign debt, but its
past conservalism and the uncertain attitude of West-
ern lenders suggest that this option will not be taken
up. In any event, the planners may belicve that,
except for criticaily needed energy-reiated technology.
their current need is (0 absorb the Western technology
alre dy imported and to usc it more cfficiently.

Planning and Incentives. The foregoing discussion of
mvestment and growth prospects in kev brancnes of
industry indicates that the i1th Five-Year Plan is
perhaps cven less realistic than was the 10th. Planncd
investment allocations for most key branches are
clearly inconsistent with oulput goals, even under
reasonably optimistic assumptions about trends in
capital/output ratios. The original plan targets for
industrial growth in 1981 and 1982 were misscd by
wide margins. The investment plan for 1981 was not
mct, and a planned cutback in 1982 turned into an
increase of 2 percent

The industrial plan for 1982 cvidently was radically
changed some time during the year, and the plan for
1983 scts the lowest growth target for industrial
output in Soviet history. This may be a planncers’
rcaction to the shortfalls of the preceding four years
measurea by official indexces.

v See
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The recent planning failures stem partly from the
uncxpected tenacity of objective factors —-successive
poor harvests, stagnating stecl production, transporta-
tion bottlenecks. and electric power failures. However,
the central planning process itsclf is being greatly
complicated by decisions that many large programs
will be planned and managed separately from the
routine sectoral plans. The burden on the central
burcaucracy has becn greatly increased, particularly
affecting Gosplan, which is more and more acling as a
quasi-ministry. Current indications arc that this ap-
proach will continue, along with the many inefficien-
cics stemming from overcentralization.

It scems also that the new regime will try to enforce
the complex planning and incentive arrangements set
forth in the July 1979 decree, as modified by decreces
in 1981-82 and changes that became effective in
1983." These measures. which substantially increase
central control over enterprises and establish incentive
schemes of cxtreme complexity, are not likely tc
improve the efficiency of resource use in industry.
Indecd, by adding to the hurden on enterprisc mana-
genal statfs and further eroding incentives. they could
make matters worse. Already, Soviet economists arc
pointing out many quirks in the new measures and
proposing changes.

Alung wilh the attempt to implement new rules of the
game, the regime has launched a major campaign to
enforce discipline on both workers and managers.
These measurcs, which may be welcomed by many
people,.-could have somec_short-run positive effects on
output and productivity. I{ the past is any guide.
however, the campaign will peter out. In any cvent,
the basic problems that industry faces in the 1980s
arc not particularly amenable (o solution by cam-
pa:gns (or discipline.

Outlook for Production and Productivity

This detailed qualitative analysis of the causes of the
dramatic slowdown in industriai growth in 1976-82
and the prospects for turning the situation around
strongly supports the assumptions that have recently
been embodied in CIA's econometric model of the

" Two CIA papers provide the basis for these judgment:

Soviet cconomy.® The modcl's projection 1s based on
the assumption that the trends in industnial factor
productivity observed in 1976-80 will continuc
thrcugh the 1980s. The analysis on which this paper is
based suggests that this assumption is warranted. for
the adverse features that caused factor productivity 1o
slump badly in 1976-82 arc deeply imbedded and are
likely 1o continue.

According to the model's results, output scems likeiy
to grow at best only abou: 2 percent annually in the
1980s (baselinc case), a bit more rapidly in tac first
half than in the second half. Industrial output rosc by
2.5 percent in 1981 and 2.2 percent in 1982. Growth
will probably pick up a little in 1983, perhaps in part
as a result of initial favorable effccts of the new
leadership’s discipline campaign but also because
1982°s low growth stemmed partly from poor wecather
and a particylarly poor porformance in the frst fGve
months. Since mid-1982, production of most industri-
al commodities has picked up on a scasonally adjusted
basis. On balancc, however. the rates of increase
undcr Andropov are no higher than they werce in the
iast months of Brezhnev's stewardshir, and about the
same as the trend rates of growth in 1978-82.

The growth of the capital stock will continue to siow
45 a resuii of reduced investment growth: and labor
inputs also will grow more slowly, because of the
incvitable sharply reduced growth of the labor force
as a whole. Continuation of these trends implies an
increase of about 3.5 percent annually in combined
capital and labor inputs and an average annual
dechine of productivity of well over | percent, as was
the casc in 1976-82.

Implications for Soviet Behavior

Because the implications of slow cconomic growth for
Sovict internal policics are considered in two CIA
renorts currently being preparcd.”’ we provide only a
brief tre2tment of the subject here
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The slow pace of industrial growth that we project {or
the 1980s (about 2 percent’ per year) will seriously
limit growth in other sectors and in the eConomy as a
whole, since industry accounts for nearly half of
Soviet GNP. Its slowness will be a drain on the rest of
the cconomy because industry supplies indispensable
materials and encrgy and because it produces the
steel, machinery and equipment, and construction
materials required for investment. Similarly, it will
limit the USSR’s ability (o bocst living standards
substantially and to accelerate military production.
rinally, slow industrial growth will constrain the
growth of exports, curtailing the use of foreign trade
as a means of lifting industry out of its doldrums
(assuming no large-scale largess frem the West).

Although other responses are possible, the present
Sovict leadership (or parly dominalcd succcssors of
slower economic growlh and will rcturn to lmdmonal
methods as they seck to recover the carlier growth
path. This means tinkcring with planning, organiza-
tion, and incentives and enforcing greater “discipline”
in the economy and society. If this kind of “muddling
through™ is 10 be viable, it will have to deal rather
evcnhandcdly with the three magor ciaimants on
resource allocations—consumption, dcfcnsc and in-
vestmeni—Dby dllu«.dung rougily si

ﬁ'll‘lldl l“LlClllClll.\ i uuxyux Av caln
the USSR has aircady been accommodating in more
or less this way to the marked slowdown in growth
during 1976-82.

Alternative strategics not only would be risky. but
probably could not even be carried out. To maintain
work incentives and preserve domestic tranquillity.,
the government aceds to provide some forward mo-
mentum in consumption. Any major effort 1o acceler-
ate defensc or investment would immediately threaten
this momentum; il would 2150 require allocations of
labor, steel, materials, and machinery that could not
be provided from domestic sources. As regards invest-
ment, some growth probably is required to sustain
cconomic growth. But the USSR is alrcady making a
huge investment effort, and its most imperative need

15 1o radically raisc the return from it. in terms of
increased output. As for defense, the cffort is already
so large_that substantial upgrading of ®eapons sys-
tems can occur {and has been occurring) cven with
reduced rates of growth 1n military spending.

As noted above, imports could relieve some domestic
shortages, particularly in the casc of high-quality
finished steel products, chemical feedstocks. and se-
lected kinds of machinery and equipment. most nota-
bly for oil and gas development. However, future
imports will be constrained by much more slowly
growing hard carrency carnings and alsn by the likelv
continuation of Soviet reluctance to accumulate debt
to the West {and—at least in the near term—by the
reluctance of Western banks o increase their CXPO-
surc in the USSR).
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Appendix A

How Individual Branches
of Iridustry Fared T

In the preceding section we considered the major
rcasons for the marked production slowdown in indus-
try as a whole. That overall analysis derived from
analysis of the factors that shaped the performance of
cach of the 10 major branches of industry. In this
scction we briefly describe the record of production
and productivity growth in each branch in 1976-82
and asscss the main factors that explain that record.
The figures discussed are these in tables | and 2 und
appendix B.

Ferrous Metals

Performance¥

The average annual growth of production in ferrous
mctallurgy, which carries 7.2 percent of the total
weight in the CIA industrial production index
(SPIOER), fell from 4 percent in 1971-75 t0 | percent
in 1976-80. Corresponding rates for factor productivi-
ty are 0.3 percent and -2.2 percent. Qutput stagnated
in 1981 and declined in 1982 by nearly 1 percent.
Because labor and capital inputs almost held their
own in 1976-82, the deceleration in the growth of
output reflected a pronounced reduction in the pro-
ductivity of those inputs. The sharp falloff in growth
of both production and productivity occurred in 1976.

Crude steel production in 1982 was only 6 million tons
above the 1576 level, whereas output in 1975 was 25
million tons higher than in 1970. Corresponding gains
in output of finished rolled stee! were 3 million and 18
million tons. For iron ore, the most critical raw
material in stecelmaking, the respective gains are 9
million and 38 million tons.

Factors Influencing Performance

If even the small productivity gain of 1971-75 had
been maintained, growth of produciion in {errous
metallurgy would have increascC * * percent annually
in 1976-80 instead of the 1 percent 1ctually achieved.
What went wrong? Unexpected shortfalls in avaitabil-
ity of three critical raw materials (iron ore. coking

Confrdentiat—"_

coal. and scrap aYetal) 2ecount in lérgc part for the
slide. But transportation difficultics played a major
role, 1oo.

Output of iron ore, which had risen stcadily by about
8 million tons annually in 1971-75, increased only
6.3 million tons in 1976 and dropped in 1979 and
196 1: the average annual increment in 1976-52 was
only 1.5 million tons. After many years of sustained
gains, production has essentially leveled off in the
Urals, Krivoy Rog, and the Kursk Magnetic Anoma-
ly—-three areas that together account for about four-
fifths of total production.

Even worsce, the quality of the ore began to deteriorate
at a fa3ter 7aiC. Thus, the average ferrous content of
work.ng deposits dropped from 50 percent in 1950 to
44 pereent 1n 1970 and to 35 percent in 1980. Almost
ninc-tenths of Soviet ore must now be enriched, an
cxpensive process that eats up about 70 percent of
tolal investment 1n the iron ore sector. In addition.
iron orc mincs were being depleted at an increasing

" rate, so that in 1976-80 three-fourths of the new

capacitics commissioned served merely to offsct deple-
tion of old mincs. Investment allocations were inade-
quatc to offset rising depletion rates and provide
sufficient additional capacities.

Finally, Seviet sources indicate that longer delays
werc being cncountered in getting newly commis-
sioncd mines into full production. For example. new
mines with a scheduled annual capacity of 12 million
tons of ore were commissioned at Krivoy Rog and
Kursk in 1976 in 1979 these mines were producing
4.5 million tons.

Although rescrves arc large and conveniently ncar the
blast furnaces. coking coal supplies becamc a major
fctter on pig iron production and hence also on crude
steel production in 1976-82. Production. which in
1971-75 rose cvery year for 2 total gain of 16 million
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tons. stopped climbiag in 1977 and declined cvery
year thereafter. Qutput began to fall in the Donets
and Kuznetsk basins, which account for necarly three-
fourths of coking coal production. The reasons for the
decline are those advanced above in the discussion of
the coal industry.

About half of Sovict steel is smelted in furnaces using
scrap metal, which is much cheaper to use than pig
iron (according to Soviet calculations). That share
changed little in the 1970s because scrap was in short
supply. Therc were plans to emphasize production of
electric steel, which costs less to produce than open-
hearth steel, but its share remained at 10 percent of
total steel production during 1976-80, largely because
of scrap shortages. The shortages also constrained
production in open-hcarth furnaces, where scrap is
interchangeable with pig iron; production of pig iron.
in turn, was hampered by shortages of its main
ingredients—iron ore and coking coal.

Scrap shortages do not seem 10 stem from lack of

scrap metal, but rather from chronic problems in

collecting and processing it. These problems evidently
worscned in the last half of the 1970s, callirg forih a
party-government decree in 1980 demanding action to
set matters right. The oft-cited
shortages of sarting equipment. few and poorly quali-
rcd WOF)""S and rrnnn\Pﬂlnr‘! resoons hill
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ments for scrap collection are parceled out among
dozens of ministrics, which accord them low priority.
The creation in 1978 of a specialized all-union associ-
ation for collection of steel scrap has not solved the
problem.

The overloading of the rail transport system in the
latter half of the 1970s had a particularly serious
cffect on ferrous metalturgy. The industry relies on
railroads almost exclusively for delivery of its raw
materials, which are bulky and must be transported
increasing distances. Sovict steel plants typically oper-
ate with much lower inventories than Western plants
(seven days' supply of coal and 15 of iron ore), so cven
a brief transport interruption will slow production.

With the changing gcograghic patterns of supply. the
average distance of iron ore shipments has continued
1o rise. straining the alrecady overtaxed rail network.

For example. steel furnaces in the Urals now must

Confidential

cbtain about one-fourth of their iron ere from Kursk.
over 1,000 km away, or from the Kola Pcninsula and
the Ukraine, even farther. West Siberian mills also
arc becoming more dependent on long-distance <hip-
ment of ore.

Similar transporl requirements prevail for coking
caal. Thus. rapidly falling output in the Donets basin
has forced the shipmenti of coal from the Kuznetsk
basin to blast furnaces in the Ukraine, a distance of
about 3,500 km. Transportation bottlenecks also have
dclayed the shipment of scrap metal. -

Nonferraus Metals

Performance

Nonferrous metals carry 3.9 percent of the 19 /0
valuc-added weight in SPIOER."” Production had
grown at an average annual rate of 7.5 percent in the
1960s and 5.9 percent in 1971-75. but grew by only
2.3 pereent per year in 1976-80. Table 8 shows growth
rates for subbranches of the industry.

The substantial drop in growth rates affected all but
two of the subbranches. For the branch as a whole.
the deceleration began in 5. when growth fell to
4.6 percent after reaching 6 2 pcrccnl in 1974 The
~ e b

percent in 1976 and ihen d(,ulﬁ(.u fatrly su_duny (8]
less than 1 percent in 1982,
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Growth of capital stock in nonferrous mctallurgy fell
by almost | percentage point in 1976-80. and labor
inputs actually increased.” Thus, the slower growth of
output rcflected a large deterioration in productivi-
ty—-from an average 2nnual increase of 1.6 perceat in
1971-75 10 an average annual decline of 1.7 percent in
1976-80. In 1980-82. annual declines in productivity
were well over 2 percent.

“Tlis section relies in parton twe (1A reporn; NEAL Reszancs

Paper LR 80-10072 (Unclassified). March 1980, The Lead and
Zinc Industry in the USSR, an
Is

rstimates ot Dr[)duunxl) i oaonlcrrous metals arc tenuous, since
capual stock data arc not published and must be gucssed from

fragmentary informanion ¢ mployment must be estimated indirect-
I Lrenn plan fulfiliment data for the Minniry of Nonferrous
Metailurgy which o thacg bt s be cenpansibile for the bylh of
naclerous toetals prosdocton




Table 8
Growth Rates in Nonferrous Metals -

Percent

¥ 1970 Average Annual Rates
Weight of Growth

1971-75 1976-80
Aluminum _27:.1 - 74 29
Copper 232 5.4 22
Nickel 143 89 17
Zinc 10.3 3s 0.2
Lead T e on
Tin Cs9 36 0.7
Molybdenem 32 2.0 2.7
Titanium 20 8.4 34
Magnesium k. 4 12
Tungsten ) l 6 ‘ 32 24
Mcrcyry 0.9 2.8 [
Cadmuim 08 35 0.3

Antimony 0.4 1.7 13

Factors Influencing Performance

By and large, the factors contributing to the much
impaired performance of nonferrous metals in 1976-
82 are similar to thosc affecting ferrous metallurgy.
The basic activity consists of the extraction and
smelting of a variety of ores. As with iron ore. the cost
of extracting nonfcrrous ores has been rising rapidly.
Costs are high anyway, because substantial shares of
most metals are mined and processed in Siberia and
Kazakhstan. Although reserves 2r¢ estimated to be
huge, current production is being obtained from poor-
er and less favorably situated mines at greater depths.

In addition, the average grade of orc is decreasing.
According 1o Soviet press statements, the average
grade of copper and zinc ores mined since the mid-
1960s has decreased by about 50 percent and that of
lead by about 40 percent.

New mines are bcing. developed, but development of
large ncw underground mines often takes 10 to 15
years. Old mines meanwhilc are being depleted rapid-
ly. so that a large and growing share of investment
merely offscts depletion. Investment for nonferrous
metals in 1971-75 was 49.3 pcreent greater than in

(onfide

1966-70-—rising considerably faster than investment
for industry as a whole. Data for 1976-81 arc not
available, but growth of investment imthe nonferrous

-metals branch may have decreased, as it did in the

residual category of which—the branch is a component.

Judging from the {ragmentary information at hand.
production and productivity in nonferrous metals were
affected by the problems that plagued industry in
general. Since smelting involves continuous opera-
tions, irregularities of supply of ores and fuels and
fluctuations in quality of electricity reduced output
and aamaged equipment. Sporadic shortages of raw
materials nceded for processing (many of them im-
ported) arose because of bottlenccks in railroad trans-
portation. Finally, the branch experienced corsider-
able delays in assimilating imported equipment.

Fuels

Performance

Production of fucls, with 9.8 percent of the value-
added weight in SPIOER, rosc more slowly (3.1
pcrcent annually) in 1976-80 than in 1971-75

(5 percent annually). Inputs of labor and capital com-
bined grew substantially faster in 1976-80, however:
thus, all of the falloff in growth stemmed from a
radicai iurnaboui in productivity, which dropped 10
percent Guring 1978-82. Growth of luels output
dropped 10 less than 2 percent in 1981-82 and produc-
tivity declined by nearly 3 percent annually.

Growth of production fell off in all major components
of the {ucis industry except gas. in which average
annual growth ratcs climbed from 8 percent in 1971-
75 to 8.5 percent in 1976-R0* Growth rates in ail
extraction dropped from 6.9 percent to 4.2 percent,
with a concomitant deceleration in growth of oil
refining. Coal production increased by only 2.4 per-
cent during 1976-82—much less than its gain of 12.3
percent in 1971-75. [t was the performance of coal
that dragged down growth rates for both production

* In Soviet siatistical reporting. the fucls industry compriscs coal,
oi! extraction and refining. naturzl gas. peat. oilshale. and other
minor fucls.
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and factor productivity 1n the fuels scctor, but the
other fuels did not do well cither. Average annual
growth in their production declined from 6.8 percent
10 4.8 pereent; productivity apparently deteriorated
far morc sharply, fathing by ncarly 10 pereentage
points in 1976-80 after rising by 13 percentage points
in 1971-75. In 1981-82, average annuai growth of
production of fucls other than coal fell to about 2
percent, and producuvity continued to be sharply
negative.

Factors Influencing Performance

The oil and gas industries have 54 percent of the 1970
value-added weight for the fuels tranch.” The rcasons
for the dramatic slump in productivity in the oil and
gas subbranches (including oil refining) are evident. In
the case of oil, annual increments to production
continued to drop becausc older ficlds in the Western
regions and the Volga-Urals are in decline, and
production in West Siberia was not growing fast
enough to prevent a steady slide in the growth rate of
total output. In particular, production from the
USSR 's largest field (Samotior in Tyumen' Oblast,
which accounts for roughly one-fourth of total pro-
duction) is now in deciinic and new fields therc have
been small and more difficult to develop. Oil refining
is constrained by slower growth in supplies of crudc
oil. Annual growth rates for gas remain high, but
there have been reports of lags in constructing gas
plants and pipehnes and difficulties in expanding gas
consymption as ranidiv ac the production potential
warranted. ¥

The deterioration in productivity in the last half of the
1970s is partly the consequence of the government's
crash program 1o ariesi these unfavorable develop-
ments by greatly increasing allocations of labor and
investment. In the middle of the 10th Five-Year Plan.
the government began a major realtlocation of indus-
trial investment in {Z. >r of oil. Total investment in oil
in 1976-80 was 65 percent higher than in 1971-75.
Annual investment rose from 3.8 billion rubles in
1975 10 6.8 bilhion in 1980 and to 8 billion in 1981.
Qil's share in total industrial investment jumped from
10 pereent in 1976 10 16 percent in 1981, Large
amounts also were mvested in oil pipelines.
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A dfzrge and growing sharerof investment in the
development of new production capacity. however, did
not provide additionad o1l The share required mchll'
to off<ct racdly ristng-depletion of old wells was 45 8
percentin 1961-70, 65.8 percent 1o 1971-75. and (by
Sovict forecasts) 74 percent in 1976-80 and §7 percent
in 1981-8¢.

Morcover. investment costs per unit of additional
capacity have been rising rapidly, 1n part because
development in the West Siberian ficlds 1s more
costly The crash program in 1977 10 accelerate
drithng 1n West Siberia diverted theusands of drillers
from the clder ficlds. it continued in 1978-82, with
mounting costs in providing equipment. transporia-
tion. and related infrastructure. “Shockwork™ takes
its toll in efficiency, and the measured productivity
drop in the fuels branch 1n 1976-82 probably reflects
this fuct, inasmuch as oi) extraction accounts for more
than onc-fifth of employment and over haif of the
capita! stock in the fucls branches exclusive of coal.

We have 100 little information (o assess the role of oil
(Criiﬁﬁg in ine fabofl in producioviiy 1nihe Tuels
branch. Output was constrained, of coursc, by slower
growing supplics of crude oil. The technology-inten-
sive refining sccior probably had ihe samc o
with transportation, cquipment deliverics, delaved
startep of new plants. and power shortfaiis s did
industry as a wholc.
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The gas industry faced difficultics similar to those in
ol cxtraction. An increasing share of output is coming
from West Siberia—<41 percent in 1981 (13 percent in
1973). Asin ail, the investment costs of gas cxtraction
risc and difficultics multiply as the production focus
mcves eastward. The cnergy strategy announced in
1977 (aii hands to Siberia') also affected gas, but to a
lesser extent. Its investment priority was raised a
little: investment in gas took 4.7 percent of total
industrial investment in 1976-81, against 4.3 percent
during 1971-75. Substantial additional amounts were
invested in pipelines. and the amount devoted to that
purpose may have riscn abrupty after 1977,

inany cvead, the decision made in December 1977 1o
accelerate gas extrecuon from the Urenpoy Nicld (and

to build the pipelines #nd other mizastruciure on a




crash hasis) enabled the USSR to meet the upper
limit of an ambitious target for gas production--but
increased capital costs even more. Because the domes-
tic machinery industry couid not supply cquipmant
and pipe in the quantity and quality required. the
Soviels had to spend considerable hard currency for
Western cquipment. )

The coal industry. with 42.6 percent of the valuc-
added weight in the fuels branch, contributed impor-
tantly to the falloff in growth and productivity in
Soviet industry, both directly and indirectly. because
of its great imporiance as both fuel and raw material.
Value added in the coal industry rose scarcely at all
during 1976-82. whereas it had increased by 12.3
percent in 1971-75. Man-hours decreased by about 5
percent in 1976-81, and capital stock grew by roughly
13 percent; corresponding percentages for 1971-75
arc 9 percent and 25 percant. Labor productivity rosc

only about S percent, capital productivity 4

Jined by
perhaps 12 percent, and factor productivity was nega-
live after 1977, whercas it had grown by perhaps 10
percent during 1971-75.

The downturn in output growth came in 1976, that of
productivity probably in 1978. In amounts. cutput of

than 3 million tons above the level of 1975, and
production of coking coal had fallen by some 6 million
tons. The total increment in annual output during
1976-81 was just 3 million tons, and the avcrage
calorific value per ton of coal fell somewhat. Output
rebounded in 1982 but did not reach the level
achicved in 1978.

The poor production record for coal since 1975 result-
ed from a steady decline in output in the western coal
basins, particularly the large Donets basin, and sharp-
ly reduced growth after 1978 in output from castern
basins. Production declined after 1978 in the Kuzne-
tsk basin. the country's second largest. Only one
major basin, Ekibastuz, showed substantial gains in
output; but here the coal has only 60 to 70 perecent as
much heat content as Donets and Kuznetsk coal, ard
none of it 1s suitable for coking

The faltoff in prodectsany growth i coal minming
stems above all from an acceicrated deterioration of
mining conditions: this is especially rapid in the
Donets and Kuznetsk basins. which in 1980 accounted
for nearly half of total producliorTa;ul nearly three-
fourths of the gutput of coking coal. In thesc (and. to u
lesser extent, other older basins) coal miners cach jear
are taking coal from thinner scams in deeper and
gassier mincs. In the Doncts basin, for example.
average mine depth nearly doubled and the average
thickness of coal seams declined almost 25 percent
during 1967-77. Dezspite a relatively short workweck.
the grim working conditions made it difficult 1o
attract and retain miners. Lack of amenities created
similar problems for mincrs in the eastern regions.
Labor shortages, coupled with greater diversion of
warkers o ancillary tasks such as repair and construc-
tion. suggest that existing capacities were not exploit-
ed to their potential.

Difficulties with cauipment also sccmed on the in-
creasc, causing breakdowns and crCessive repair costs.
In onc large minc. for cxample, several million tons of
coal were lost in 1979 because one of the largest
elevators was out of service for almost onc-third of the
year. Shortages and poor quality of mining cquipment
and safety gear hampered production, esrecially in
the Donets and Kuznctsk regions. Interruptions in,
~ad tha o
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2 catiy of. cleciricity supplies also
hetd down coal production

Other reasons for the falloff in the growth of coa!
production in 1976-82 arc (1} a continued (though
decelerating) fall in man-heurs, part of which stems
from the reduction in the workweck in underground
mincs. and (2) a halving of the growth of capital stock.
The latter resultec not from a slower pacc of invest-
ment, but from sharply reduced gross commissioning
of new mines—(rom a total of 114.2 million tons of
capacity in 1971-75 10 90.4 million tons in 1976-80.
Only 5.1 million tons were 2dded in 1981, (Asinoil. a
rapidly growing sharc of these new capacitics mercly
offsets deplction of old capacitics. During 1976-80 the
average annual depletion was 15 million tons of




cupacity---1t had been 7 million tons a decade earli-
cr-~and annual gross commissioning- of new mincs

averaged 18 million tons.) Investment costs rosc -

sharply. as did the volume of unfinished construction.
and the period needed to bring newly commissioned
mines 1o capacily apparently incrcased. The rebound
in coal production in 1982 was associated with a jump
in employment. Also, higher wages and better work-
ing conditions for coal miners were introduced in
1982.

Electric Power

Performance

Electric power has 6.8 percent of the total weight in
thc SPIOER. During 1976-82, output of electric
power grew only about h¥if as fast as it did in 1971-
75. and more erratically. The rate of increase of
capital stock fell moderately while that for labor
turned upward. As a consequence, the growth of
factor productivity in the branch was negative in
1976-82. In addition, the quality of electricity sup-
plicd to consumers deteriorated scriously, as reflected
In power outages, erratic drops in voltage, and fluctu-
ations in frequency. The growth rates of both output
and productivity, turned down markedly in 1077
year iater than in most other branches.

In 1971-75 productivity gains accounted for 23 per-
cent of the growth in clectric power production. If
that ratio had held in 1976-80, outpui would have
risen by 6 percent annually instead of the actual 4.5
percent. 'Why did preductivity growth fall off so
much? :

Electric power production is highly capital intensive
and depends on the tot:! capacity of power stations
and on output per unit of capacity. During 1971-76.
output per unit of capacity climbed by 1.5 pereent
annually, whereas by 1980 it had fallen below the
1976 level. This turnabout was partly the result of the
increasing strain under which the power network was
operating and partly the result of factors ralated to
raw matenals and transportation.

Annual additions 1o new (and presumably more pro-
ductive) capacity were only about 4 10 S percent of
totdl capacitics in the late 1970s. whereas they_had
been over 10 percem in the 1960s. Bécause of failure
to meet plans for introductian of new capacity in
'976-80 (61 million kilowatts planned. 54 million kW
completed) and the continued high demand for power.,
old plants were kept in operation instead of being
retired on schedule. Plants with 25 miilion kW of
capacity were slated for retirement in 1976-81, but
only 6 million kW were actually retired. Obsolete
plants now make up about 10 percent of total capaci-
ty, and their operation is marked by morc frequent
power outages and higher operating costs. Moreover,
low retircment rates and smaller net addition to stock
imply an increasingly aged capital stock. which re-
quires much more repair and leads to partial or total
shutdown of individual nower plants.

Power outages were another result of the increased
strain on reserve capacity—that is, on the svstem's
ability to meet peak demand. In 1980 only 6 percent
of total capacity of the unificd power system (which
controls about 97 percent of total Sovict capacity) was
available for such purposes; this was well below the 10
to il percent avaiiabic in 1970 {and bciow the 1980
nlan of 11.percent recerve capacitv). The number of
hours per year when the maximum capacity ot the
system was used increased from 6,150 in 1970 10
6.2301n 1975 2nd te 6.560 in 1980—against a
planned maximum use of 6,150 hours.

This reduction in relative reserve capacities (given
continucd strong demand) resulted in delayed cquip-
ment repair, an erosion of pecformance, and frequent
usc of old units that are incfficient and pronc 1o break
down. The opcration of marginal facilitics requires
morc repair crews, a factor that helps explain the
continucd high growth of the branch tabor force—2.2
percent annually in 1976-82, when that of industry as
a whole was 1.4 percent.




Anothcr reason why capacitics were incffcctively uved
was the growing difficulty with fucl, which makes up
about 60 percent of the clectric power sector’s pur-
chascs of materials. Deliveries were nadcquate for
onc thing: and to make matters worse they were
crratic, and the coal delivered was of lower quality
Somc of the shortfalls in fucl dchvery were caused in
turn by the railroads’ difficultics in handling ship-
ments of coal and oil—difficultics that increase in the
winter, when power plants depend especially on coal.
The power system has become more vulnerable to
transportation failures because it still relies heavily on
coal (37.3 percent of the total fuel requircments of the
Ministry of Eleciric Power system in 1980), which
increasingly has 1o be hauled iong distances from
Kazakhstan and Siberia 1o offsct the decline in
production in European Russia.

The clectric power seclor has also been constrained by
production shortfalls in coal mines and the declining
quality of the coal produced. In {580 cicctric power
consumed almost 27 percent of total coal production.
and coal accounted for 37 percent of total fuel use.
(The share of coal in total fuel consumption by electric
power plants had dropped from 44 percent in 1975,
despite the plan to raise it.)* During 1976-80 the
cnergy vaive of coal used 10 genzrale electricity fell by
4 pcreent on average, but the energy valuc of Donets
coal, used extensively in Ukrainian power plants, feli
by 20 percent. A drop in the heat value of coal
becomes a drop in the effective capacity of power
plants fired by coal. Ekibastuz coal, which fuels about
30 percent of generaling capacity in Kazakhstan and
the Urals, has a high content of rock and debris.
Thesc damage coal-handling equipment, forcing
emergency shutdowns of power plants.

Other factors detracting from the cfficiency of elec-
tric power generation capacitics have 1o do with flaws
in the quality and design of new equipment and
components supplied to the sector. Press criticisms of
the quality of c,guipmcm arc chromc; whether matters
got worsc in the latter part of the 1970s is hard 10 say
In view of the numerous reported difficulties in
building power plants in that pened, it seems likely

* Thesc data relate 1o piants subordinate 1o the Muinineny of Etecins
Power. which produces 90 percent of atl power gencrated from
fossi) fyelg

that there were growing delays in bringing up to
capacity the units actually put in place. The Ministcr
of Electric Power refers to “unfinished construction™
as onc main reason for the underudilization of newly
installed capacitics. Overall, the value of unfinished
construction in this branch exceeded annua) invest-
ment in every year from 1975 1o 1981, and by
growing amounts—by 0.4 billion rubles in 1975 and
by 1.8 billion rubles in 1981.

Machinery

Performance

Output in the machinery branch of industry, which
had risen at an average annual rate of 7 percent in
1966-70 and 8 percent in 1971-75. increased by

5 percent per year in 1976-80.7" Factor productivity
growth sprinted from 1.2 percent annually in 1966-70
to a remarkable 2.8 percent in 1971-75, and then fell
to 0.8 percent in 1976-80. Although growth rates for
both output and productivity in the machincry branch
cxcecded those for industry as a whole. their sharp
falloff in 1976-80 contributed substantially to the
deterioration in overall industrial performance since
the branch has a weight of 31.4 percent in the index of

Cmiiae Dty 3 .
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The slump in growth of machinery in the last half of
the 1970s was assoziated with a modest decline of

I percentage point in both capital and labor inputs
and a fall of Z perczniage points in the growth of
productivity. In 1981-82 the growth of production
averaged only 3.6 percent, and productivity growth
continued 1o slow.

The decline in growih of machinery output in 1976-80
compared with 1971-75 occurred in each of the three
major subbranches—producer durables, consumer du-
rables. and military weapons. Among the subbranches
of the civihan machinery component, the speed of the
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decline varied considerably. It was most rapid in
automobiles, agricultural and transportation machin-
cry, electrotechnical achinery, and mclallurgncal
and mining equipment. -

The year 1976 was the turning point for machinery as
a whole and for cach of the three major subbranches.
The pattern of falloff was quite diverse among the
individual subbranches of civilian machinery, howev-
er, and even more so among mdmdual products. In a
few subbranches (precision instruments aad metaliur-
gical and mining machinery and equipment) there was
no decistve turning point. The downturn occurred in
1975 for automobiles and agricultural machinery and
in 1974 for transportation machinery and cquipment.
For machine tools, the downturn did not occur until
1979.

In the machinery hranch as a whale, after the initial
abrupt decline in growth from 8.4 percent in 1975 to
5.7 percent in 1976, growth remained stable in 1977,
slid 10 3.4 percent in 1980. and rebounded a little in
1982. The pattern was diverse among the sub-
branches. Once the growth rate dropped off signifi-
cantly, it failed to recover appreciably in neacly all of
the subbranches.

Factors {nflaencing Performance

Although percentage growth of resources was smaller
than in i$7i-75, the machinery and metalworking
branch continued te be sunnlied liberally with invest-
ment funds and tabor in 1976-80. Total investment
increased by 16.7 billion rubles and amounted to 24.7
percent of total industrial investment (compared with
14.8 billion rubles and 22.1 percent in 1971-75). The
branch’s share rosc to 25.4 percent in 1981.

A clearly substantial share of investment in the
branch consisted of imported machinery and equip-
ment, although precisc data are lacking. The machin-
ery branch as a whole was little touched by the
reallocation of industrial investment in favor of oil
extraction that occurred in 1978-82. Employment
grew at about 2 percent annually, faster than in any
other branch except clectric power. Thus, it appears
that the supply of investment funds and workers was
not an important cause of the drop in growth of
production. The press doces refer, however. 1o shor(-
ages of machinc tool operators as 1 reason for failure
(0 masier ncw capacities on scheduic,
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The machinery branch was affected more than most
others by the campaign to concentrate investment on
renovating old plants rather than constructing new
ones: the share of renovation in tetal'machmety -
investment was 71 percent in 1975 and 80 percent in
1980. The fragmentary data on-addition of new plants
reveal a mixed picture. Relative to 1971-75. additions
to capacities were higher for production of excavators.
forge press equipment, tractors, and grain combines
and lower for turbinss, transformers, metal-cutling
machine tools, automobiles, and bearings.

The principal raw materials for machinery production
are supplied by the metallurgical industries, mainly in
the form of rolled products. Ores and metals consti-
tute the single largest item of purchased intermediate
products for virtually all subbranches ~f machinery
and metalworking: in 1972 purch -, of ores and
mctals made up over half of the total in six of 26 sub-
branches, 30 10 50 percent in seven subbranches, 20 to
29 percent in nine others, and 13 10 19 percent in the
test. (These figures exclude subbranch purchases of
their own products.)

The rapidly deteriorating performance of the metal-
lurgical industries, particularly the steel industry,
curtailed both the quantity and the quality of output
of the machinery branch. In particular, the domestic
steel industry could not supply the mix and quality of
products that the machinery industries required if
they were Lo upgrade their own output—a task they
wcere being pressed as never before 10 accomplish. The
Soviets were able to hold the growth of machinery
output above 5 percent for a few years through large
imports of rolled steel products of modern vintage,
mostly purchascd from the West. imports proved
insufficient, however, to compensate for declining
domestic output of rolled steel; in 1979-82, shortages
of metal were cited frequently as a cause for failure to
mcet machinery output plans.

The productivity of machinery plants also was croded.
aioeit spuradicaliy, by the cconomy’s general prab-
lems with electric power and the distribution of oil
and gas. The machinery and mctalworking branch
consumcs 11 percent of all the clectricity used in
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industry, 13 percent of the oil, and 9 percent of the
gas. Bottlenecks in freight transportation also irnped-
ed opcrations in machinery plants, interfering with
raw material supplies and with shipments of final’
products to other machinery producers.

Primanly dependent on metal, the subbranches of
machinery and metalworking also depend on onc
another. In particular, nearly all the others arc sub-
stantial purchasers from two of the subbranches——
clectrotechnical and “other machinery’ (mainly cast-
ings, forgings, stampings, and radio and electrical
apparatus). It scems likely that deficiencies in one
subbranch cause shortfalls in others. In particular, the
growth cf cutput slowed cepecially in 1976.80 in the
electrotechnical subbranch, which is the second- or
third-largest supplier (after metallurgy) for most of
the other subbranches. Growth rates dropped consid-
erably (perhaps in response) for “other machinery.”
the other major supplier.

Productivity in machinery plants suffered from two
other important factors. The first was the appearance
of underused capacities of one kind or another, mainly
because the Soviets were building processing plants
faster than they were expanding production of the raw
materials and cther inputs nesded 1o cperate them a2t
capacily. For zcvarieiy of reasons, they waic alse
having trouble bringing new capacities into full
operation.

Morcover, even though overall camacity ytilization
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faies {or machinery have remained high (00 percent or
better), there is evidently a substantial and growing
amount of idle equipment. A Soviet source reports
that the shift coefficient of use of metalworking
cquipment has declined in 11 machinery ministrics
since 1975. A common explanation given for idle
equipment is lack of qualified workers. Also. it is
evident that when capacity is underused, for whatever
cause. the workers remain on the pavroll, driving

down the figures on labor productivity.

A final factor that probably accounts for some of the
drop in productivity grewth in the machinery indus-
tries is the cfforts that were supposed to be made to
change product mixes, reduce metal use, and modern-
ize the design of machines—all in order 1o raise ihe
efficiency of the industrics purchasing machincrv for
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investment and 1o increasc the satisfaction of consum
crs purchasing durables. A push for better, ncwer.
morc cfficient machines was in a sense the centerpiece
in the cffort to improve praduét quatity*and efficicncy
throughout the cconomy. To permit these changes, the
growth rate plann&d for machinery in 1976-80 was
cut back from that planned for the preceding five-year
plan. and detailed programs for modernizing the
structure and quality of output were laid on the
responsible ministrics.

By way of example, we can cite the machine tool
subbranch, which the Soviets label the “core™ of the
entire machinery and metalworking branch because
the quality and efficiency of tools determine the
ability of producers of more complex machines and
machine sets to modernize them and to work more
cfficiently. Soviet machine tool production is numeri-
cally the largest in the world. but its structure (and
hence the stock) is antiquated by comparison with that
of the West. The produci mix is dominated by simptlc,
standardized metalcutting tools, whercas Western
production contains much larger shares of metalform-
ing tools (for example, forge-presses). These are much
more flexible 10 use and waste much less metal. in
1980 the USSR had 20 forge-press machines per 100
machine tools in its park, up from 17 in 1962: in the

“United States and Japan the equivalent number was

about 31.

Tiie Soviets have been altering the product mix at a
glacial pacc for ycars. In 1976-80 their output of
metaleutting machine tools finally began to decline.
while output cf forge-press machinery rose 13.3 per-
cent. Even so, in 1980 they produced nearly four times
as many of tiic former as of the latter. The Soviets
also have becn trying to master production of modern
numcrically controlled machine tools. These made up
0.8 percent of total production n 1970, 2.4 percent in
1975, and 4.1 percent in 1980. Soviet numerically
controlled tools, however, are obsolete and inefficient
by Western standards.

Writing in 1979 in the leading government news-

paper, the Minister of the Machine Tool Industry
criticized the haphazard approach to planning and
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developing the machinery sector. Reciting a litany of
problems, he declared that a ““disproportion™ had
arisen during 1961-75-—the machine 100! subbranch
had been expanded “with no consideration' fo. the
requircments of the rest of machine building and
mctalworking or for thc machinc ool industry's sharc
in the fixed assets of other machinery branches. thus
slowing down cfforts at renovation. Nonctheless. in-
vestment allocations to the machine tool industry in
1979 were cut 25.6 percent from those originally
planned. Output of 1ools has increased far faster than
the training of workers, so that there are 26 percent
more lathes than lathe operators and 60 percent more
milling machines than machinec operators. [t has
proved difficult to organize the production of machine
tools in scts (and supplied with auxiliary equipment).
as sought by customers to raise cfficiency, becausc of
the persistent practice of planning and allocating tools
in units. Finally, the product mix of planis producing
machincry for specialized branches of industry. such
as food processing. has been planned without properly
taking into account the customers’ requirements.

The stress on changing product mixes and improving
product quality put pressurc on the area of greatest
comparative disadvantage for Soviet machinery pro-
ducers. Both goals are likely to disrupt produciion.
require reiatively more labor, and demand upgraded
maltcrial inputs from other producers. At the same
time, machinery producers were being required to
implement investment programs involving reconstruc-
tion and reequipment of their physical plant—poten-
tially highly disruptive to smooth production Nows.

Both programs took their toll on production and
productivity growth—-and the benefits evidently were
disappointing. Despite 2 plethora of statictics showing
large increascs in the sharc of high-quality products in
total output in machinery ministiies, complaints from
uscrs continucd unabated. and machinery cxports 1o
the demanding markets of the West {cxcept for ships
and cars built with Western technolegy) remained
miniscule. Moreover, machinery plants replaced their
own cquipment as slowly as before: annual retire-
ments remained at the 2-percent tevel. Despair over
the sector’s progress produced a major party-govern-
ment decree in August 1978 demanding that it mod-
crnize iselfl with dispatch

Cormfiormiml,

Chemicals

Performance

The chemicals branch, although it represents only 6.3
pereant of SPIOER in terms of its valuc-added
weight, contributed disproportionately to the slump in
growth of industrial production and productivity in
the second half of the 1970s.” The branch grew by 8.6
percent annually in 1971-75 but only 3.6 percent
annually in 1976-80, whiie combined factor produc-
tivity rose 2.6 percent annually in the first half of the
1970s and declined by 1.1 percent annually in the
sccond. Production and productivity growth rates
dcteriorated further in 1981-82: Growth in capital
stock fell moderatcely. and growth in labor inputs
slowed substantially. AH but onc of the subbranches
sharcd in the large drop in the growth of production.
as shown in table 9.

Although investment allocations to industry as a
wholc declined in 1979-80, total investinent in the
chemicals branch increased at about the same pace in
1976-80 as in 1971-75. The branch’s sharc in total
state industrial investment therefore increased from
9.2 pcrcent to 10.1 percent. In marked contrast o

most other branches of indusiry. the chemicals branch

Lad A cnlasivale, cemall chae
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investment allocated to reconstruction and renovation
of cxisting enterprises. The figure for total new
capacitics commissicned in 1976-80 increcased over
that for 1971-75 for the production of feriilizers.
sulfuric acid, synthetic resins and plastics. and tircs.
In three products where introduction of new capaci-
tics was smaller. unusually large amounts had becn
introduced in the previous two five-year periods

adln e v
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For the branch as a wholc. the valuc of unfinished
constryction increased 75 percent in 1971-75 and S1
percent in 1976-80-—the worst record o all of indus-
try. [n 1980, unfinished construction was ncar)
double the value of investment.
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Table 9

Percent

Average Annual Growth of Production - -
in the Chemicals Branch

T Weight 197135 1976.50
Total chemicals 100 8.6 36
Mincral chemicals s 1.7 57
Basicchemicals 35 94 33
St U
Synthetic resins and 7 1.2 5.1
plastics e
Chemicel fiber g~ 7y 59 +
Organic and synthetic 12 p 4.7
chemicals e .
Pain»ls';ndnl‘aoq}x_ . 6 ) 5.9 -1.7
Rubberproducts 19 8.4 i
Sy.r;l;clzr;gb'cr T S' 9"’ 1

Factors Influencing Performance

The two main causes of the dramatic downturn in the
performance of the high-priority chemicals branch
scem (o have been an array of problems relating to
raw materials and cxtraordinary difficultics in mas-
tering new capacities. Contributing factors were
shortages of raw materials and fuel, irregularity of
gas and electricity supply, and insufficient transport
facilities.

With respect to raw materials inputs, the subbranches
of the chemicals industry are highly interdependent.
Thus, purchases from other chemicals subbranches
makc up over haif of total external materials pur-
chascs in synthetic resins and plastics and in rubber
products. They contribute from one-fifth to over {wo-
fifths in nearly all the rest. The principal external
scctors providing key raw materials are clectric pow-
er, petroicumi refiniag, and coke products.

A large body of press reporting has cited shortages of
raw matenals as a critical factor in the drop in growth
rates throughout the industry. The high level of
interdependence among the subbranches assures that
slackened growth in any one of them will quickly
produce a chain reaction. In fact. cvery subbranch
except synthetic fiber and dyes cxpericnced a large

falt in growth rates (3 to 7 percentage points)in 1976.
In most cases, growth rates continued 1o.decline: a

rcbound occurred in 1980, onty 10 be reversed in 1981
and 1982. -

-—

The raw materials problem is examined in more detail
below for two interdependent subbranches (chemical
fibers and synthetic resins and plastics) and for one
important product (fertilizer).

About half the production of the chemical fiber
branch consists of synthetic fibers, for which the
principal raw materials (intermediate} are synthetic
resins. The synthetic resins subbranch, which ships
20 percent of its gross output 1o the chemical fiber
subbranch, had a dramatic drop in its growth rate.
The other major product of the chemical fiber sub-
branch is artilicial fibers, which usc as essential
materials sulfuric acid, caustic soda, and cellulosc—
all of which expericnced sharply reduced growth in
1976-R0. According to many statements in Soviet
publications, the quality of raw materiais for both
synthetic and artificial fibers was poor.

Production of synthetic resins and plastics depends
directly-on intermediate products obtained primarily
from the organic and synthetic chemicals subbrznch
and to a lesser extent from the mincral chemicals and
basic chemicals subbranches. Production of these
intermediates depends, in turn. on coking byproducts
and byproducts obtained from pectroleum refining and
gas extraction. The same intermediates are also in
demand by other scctors, yet the output of the
principal subbranch involved —-organic and synthetic
products—experienced slower growth.

The raw matcrials problem has also affected produc-
tion of fertilizer, boath ~hosphate (very important in
raising grain yields) and nitrogen. Phosphate fertiliz-
crs accounted for 26 percent of iotal produciion”
{mcasured in nutrient units) in 1976-50. The growth
of production was less than one-fourth of the increasc
originally planned for the period. Production was
scriously constrained by insufficient supplies of phos-
phate rock and sulfuric acid. The USSR has large
reserves of phosphates and some sulfur, but output
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currently is obtained from poorer grade sources and at
increasing cost. Phosphates arc mmcd mainly in the
remote Kola Peninsula and in Kazakhstan, where
working conditions are difficult. opening of new mincs
Is ime consuming, and the nutrient content of the cre
has stcadily decreased. The increasing cost of mining
sulfur has led the USSR 10 try to obtain it as a by-
product of natural gas recovery and metal smelting. a
task that has also proved 10 be time consuming.

The principal raw material for nitrogen fertilizer.
accounting for over 41 percent of total output, is
natural gas, which is required for making the interme-
diate—ammonia. Interruptions in gas supplics have
curtailed production of ammonia, particularly in the
winter of 1978/79. The loss of gas supplics from Iran
also interfered somewhat with ammonia and fertilizee
production in Transcaucasia.

A problem common to all raw matcrials for fertilizers
is the faiiure (o coordinate the opening of ficw fertiliz-
cr plants with provision of appropriatc capacitics {or
production of intermediates and their raw materials,
Coordination is criticzl for 5 cacior underga!
cxpansion. such as the chemicals branch.

A
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Various subbranches were plagued by shortages of
cssentiz! raw malerials obtained from branches out-
sidc the chemicais iidustry. tor cxampic, coke by -
products provide important ingredients for production
of dyes, synthetic rubber, organic and synthetic prod-
ucts, and mineral chemicals: but production of coke
was scverely constrained by the decline in coking coal
output after 1976. Decline in outpul of ccliulose after
1978 created problems for producers of chemical
fibers. The fall in production of vegetable oil after
1975, coupled with slow progress in shifting to usc of
synthetic raw materials (glycerine. for example) con-
strained praduction of paints and lacouers. a< well ac
organic and synthetic produdts.

Lack of sufficient packaging materials often cither
held up shipment of fertilizers or caused large losses
from forced shipment in bulk. Bulk shipments were
held up because of shortages of specialized (reight
cars or wasted by the usc of ordinary boxcars. Similar
problems were prevalent for consumcr-related chemi-
cal products such as detergents.

secornfidential—

Difficulties in commissioning new facilitics and bring-
ing them up to rated capacity were widespread
throughkout industry, but scemed 10 afflict the chemi-
cals branch particularly. Onc reason, probably. was
the extremely rapid growih of the capital stock. This
growth was faster in the chemicals branch than in any
other during the whole 1960-80 period and was
sccond oniy to that in machinery in 1976-80. Another
reason, especially important in the recent period, is
the concerted effort 10 expand faciiitics in the castern
regions or establish new ones there, nearer to newly
cxpanding sources of cnergy. A third factor was that

the cxpansion program used a relatively large share of

‘orcign technology, which caused particular difficul-
tics in assimilation into the domestic routine.™

In 1976-80 the capital'stock in the chemicals branch
rose by 9.1 percent annually. During the period, 39.3
million tons of fcrlili7c‘r capacity (standard units) were
commissicned, raising total capacity by mere than
ane-third." Tor a varieiy of reasons-—related to raw
matcrials, labor supply, and cquipment—most ncw
lacilitics were operating far below capacity. Overall,
the use of fertilizer production capacity declined from
St percent in 1975 to about 69 percent in 1980,
according 1o our calculations—an extension of data
compiled by Professor Philip Hanson, a Western
Soviel specialist.

Capacities for producing 1.5 million tons of synthetic
resins and plastics were introduced in 1976-80. ex-
cecding by morc than 50 percent those added in 1971-
75 Much of this ncw capacity represented construc-
tion of large specialized facilitics 1o produce newer
kinds of products and intermediates: it takes much
longer to master such facilitics than smaller ones

using older technologics. Similar considerations apply

to chemical fibers, where new capacity additions also
were large. In both subbranches the rates of capacity
use evidently declined, ax it did in fertilizer plants,
and for similar reasons.

~Sce NFAC Rescarch Paper ER 78.10554 (Unclassificd). October
1978, Soviet Chemicals Equipmeat Purchases from the West
Impact un Production and Foceiga Trade

“ Even wath the recent massive buildun of its chemical production
capabilitics. the USSR remains a large and growing net imporier of
chemickly Ia 1980, imports from the West alone totaled $1.6
billion




Anamportant factor contributing to underusc of
commissioned capacities for production of final prod-
ucts was a pervasive failure to provide the new
facilities with required sources of raw materials. gas.
clectric powe: supply. and transport. Speaking to a
party plenum about the existence of idle fertilizer
plants, Brezhnev said in November 1979, It turns
out that there are shortages of raw materials and gas.
What were they thinking about earlier? Why did they
allocate money for the construction of factories, if
they were not sure they could be able to operate? We
are entitled to put these matters before Comrade
Kostandov (Minister of the Chemical Industryyand
the State Planning Committee.” Much anccdotal
cvidence supports Brezhnev's assertions about the
mismaltch between end-product capacitics and capaci-
ties for required material inputs. Plant capacity was
also idled by shoriages of skilled workers and by high
labor turnover.

Difficultics in commissioning and assimiiaiing capaci-
lics seem to have been most acute in Siberia, where a
great many facilities arc being built. This is an ¢ffort
to raise the region's share in total chemical output,
which was only about 10 percent in 1980. Projects in a
variety of subbranches were begun there in the 1970s,
and most of them are not yet in operation.

Imports played a large role in the cxpansion of the
chemicals industry in the 1970s. Purchases of cquip-
ment for the industry rose from 2.1 billion rubles in
1971-75 to 7.6 billion rubles in 1976-80. somc two-
thirds coming from the West. Purchascs of Western
technology contributed perhaps one-fifth or morc of
total investment in 1976-80. Western technology has
figured most prominently in the investment programs
for the fertilizer, synthetic resins and plastics. and
synthetic fibers subbranches. There is amplc evidence
of Soviet difficulties in coping with an infusion of
forcign technology on such a scale, with fertilizer and
ammonia facilities being lcading examples. Thesc
difficulties, reflected in a huge backlog of unfinished
construction, probably explain why imports of chemi-
cal equipment were cut back by more than 30 percent
in 1981.
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As aircady noted, the activitics of the chemicals
branch arc highly encrgy intensive. In 1972 it used.
for cither fucl or raw materials, 13.1 percent of
industrial consumption of gas4in heat-&quivalent
units), and in 1980.it used an cstimated 15 pereent of
industrial consumpfion of etettricity.

Troubles caused by intermittent gas dceliveries, espe-
cially after 1978, interlered with production. Chemi-
cal plants also were hampered by irregularities in
clectric power supplics, which sometimes shut plants
down partly or completely. damaged equipment, and
spoiled products. Because chemical plants use contin-
uous processcs, they are especially vulnerable to dam-
age from fluctuations in voltage. Even brief power
cutages can produce serious damage o equipment and
products. Like other branches, the chemical branch
vaas affected by the overloading of railroad capacities
and shortages of freight cars (especially clean tank
cars) and the consequent delays both in receiving raw
materials and in shipping finished products.

Wood, Pulp, and Paper

Performance

The forest rreduects branch, which had been 2 drag on
industrial production and productivity growth in the
1960s and carly 1970s. became an anchor in the
second half of inc i$70s. in i98i-82 the oranch’s
performance improved considerably but was still well
below that of the first half of the 1970s. The branch
carrics 7.7 percent of the value-added weight in
SPIOER. Production actually declined at an average
annual rate of 0.3 percent and productivity at ncarly
2 percent per year in 1976-80. (The comparable fig-
ures for 1971-75 were average annual gains of 2.6
percent and 0.5 percent, respectively.) Man-hours
declined throughout the 1970s. but at a slower ratc in
the latter half. Capital stock also grew markedly more
slowly in 1976-80, reflecting an absolute decline in
investment and a reduction of the branch's sharc in
total industrial investment from 4.7 percent to 4.1
percent.
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The forest products branch comprises five sub-
branches, shown bclow with their relative shares in
1970 valuc added: ’

fogging i 37
LLumber and woodworking 34
Furniturc . s
Pulp and paper 13

Wood chemicals 1

Available data permit calculation of factor productivi-
ty measures for logging, lumber and woodwoarking
(including furniture), and pulp and paper (table 10).
The results show that the greatly worsened perform-
ance of the branch in 1976-80 reflects swiflt deteriora-
tion of performance in all three categorics, but cspe-
cially in the pulp and paper branch. Growth of outpu!
in the woodworking branch would have been much
stower, cacept for the inclusion of the relatively fast-
growing furniture sector.

Factors Influencing Performance

Problems with the supply and delivery of raw materi-
als cvidently were the principal causc of the poor
record of the forest products branch in the last half of
hic 1970s. The logging subbranch (in which growth
been siow for many vears) provides the principal
raw material to the lumber and woedworking sub-
branch, and one or the other of these two supplics the
other three. In 1972 the logging subbranch supplied
54 percent of the purchases of the lumber subbranch,
30 percent of those of the pulp and paper subbranch,
and 58 percent for wood chemicais. Within the fum-
ber and woodworking subbranch, the lumber sector
supplied 49 percent of materiai purchases for the
plants of the woodworking scctor and 32 percent of
those for furniture factories. The decline of output in
logging in 1976-89, along with continued net exports
of roundwood, severcly limited wood supplics for the
other subbranches.

o
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Although forests cover a third of Soviet territory, 70
percent are located in Siberia and the Far East. The
most accessible forested areas have already been
exploited, and reforestation is being neglected-—-forc-
ing recoursc 10 new forests, ever more remote and
costly to exploit. A specialist in Gosplan's Economics
Institute said in 2 press article in 1982 that “in the
_past five years™ (presumably 1977-81) the Ministry of
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Timber, Pulp and Paper and Wood Processing Indus-
L7y pul into operation oaly half as many lumbering
“arcas as had been planned and that the aseas abads *
dened cxceeded those brought.into production by 25
percent. (The ministry manages somewlrat over half of
total Sovict logging activity.)

Logging cnterprises depend on government forestry
services to preserve and maintain the forests. Govern-
ment expenditures for forestry maintenance, however,
increased only 1.8 percent in real terms during 1976-
80--—-considerably less than the increase of a little aver
4 percent in 1971-75. The logging process itself
suffered from inadequate and unskilled labor, poor
quality of machinery, and perennially slipshod prac-
tices. To meet their plan goals, for example, loggers
often cut oversize trees, damaging their machinery.
Chronic labor shortages, the result of bad working
conditions, have évidently become worse in recent

years.

Transportation problems complicated matters greatly
for the forest products branch. In 1978-79, large
shortfalls in deliveries of wood to pulp and paper
plants resulted from tizups on the railroads, which
handle the vast bulk of shipments. The shortfalls left
most pulp and paper cnterprises without reserve
stocks, forcing them to rely almost exclusively on day-
to-day dcliveries. The burden on railroads is com-
pounded by the Soviet praciice of shipping undressed
logs. a reluctance to float them down rivers even when
this 1s feasible, and a dcliberate decision by Gosplan
1o restrict the usc of ships for transporting timber. At
the other end, shortages of railroad cars arc reported

2 v . -~ - ¢ .

1o have caused such pileups of finished paper, that
\
3

The press has often cited fuel and energy shortages as
reasons for shortfalls in performance in the forest
products branch. Inadcquate supplics of gasoline
hamper logging and lumbering. Pulp and paper miils
have cxpericnced temporary shutdowns as a result of
interruptions in electricity supply (becausc they oper-
ate on continuous flows) as well as damage to machin-
ery and products in process as a result of power
fluctuations.
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Table 10
Average Anaual Percentage Rates of Growth
in Three Wood Products Categorics

Logging Lumber and Pulpand Paper
Woodworking.
Plus Furniture
1971-75 1976-80 1971.75 197680 1971.25 1976-30
Output 08 ~22 0.7 Q0 0s
Inputs 0.9 0.7 22 34 33
Producuivity —-0.1 -29 -1.5 1.6 -2.7

Productivity in the forest products branch was affect-
cd by the cutback in investment growth and the
manner in which investment was used. The cutback
was accompanied by a large drop in the growth of
domestic produciion of machinery for t5¢ Sranch. and
imports probably did not increase at all in real terms.
Some three-fourths of new investment was allocated
lo reequipping and reconstructing existing cnterprises.
In the pulp and paper subbranch in 1976-80. the new
capacitics added werc less than half those added in
the previous five ycars.

Press reporting suggests that, desnite billions of rubles
of investment. the average age of the caputal stock is
rising and much of it is obsoletc. Most sawmill
cquipment is said 1o be over 30 years old. One Sovict
press source states that while 4,000 modcrn sawmilis
could handlc the timber that is cut ‘each year, ihe
USSR cmploys 135,000 onc- and two-story gang mills
to do the job. To take the bark from logs, the Savirts
use chain debarkers, which remove a good share of the
wood as well. Spare parts arc in short supply: for

cxample, in 1979 the Soviet press reported that only a ’

third of the blades required in machines for chipping
wood for paper were supplied, causing {requent idling
of chipping machines. Finally, there is much com-
plaint that ncw machinery supplicd 10 the logging and
paper scctors is fittle or no better than the cquipment
it replaced—but ai doubie or triple the price

——— e

Construction Materials

Performance

The construction materials branch. with cight sub-
branches and 6.5 percent of the SPIGER weigihi,
contribuied 1o the abrupi fallcff in both production
and productivity in industry as a whole during 1976-
80." Productivity growth in the branch cxceeded the
all-industry average during 1961-75 but fell below it
in 1976-80. Average annual growth of output fel
much more siiarpiy in construction materials—{rom
5.4 percent in 1971.78 10 1.2 percent in 1976-80—
than in industry as a whole. In 1981-82. production
stagnated and productivity continued 1o decline.

Available dawa permit a calculation of factor produc-
avity for onc important subbranch (glass and porce-
fain products cne-cighth of the 112! branch weight:
and for the other seven branches combined. Produc-
tivily rosc in the glass and porcelain sector in 1976-80.
but fell markedly in the rest of the branch. Growth
rates of output were sharply lower in all cight sub-
branciics in 1976-80, as table |1 shows. [n most
subbranches the falicff began in 1976

“ This section relies in part on rescacch donce for DDt Rescarch
Paper. currently in preparation, Cement An Indusiry in Trouble
With Few Opiians
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Table I
Average Annual Perceatage Rates of Growth
of Construction Materials Qutput

Weight 1971-75 1976-80

Cement 1.8 56 0.5
Concrete 27.3 5.8 12
Wall materials 18.2 v 2.3 —16
Asbestos cement 1.6 ) 58 A R
Roofing mz;(crials 1.2 R =05
Cons;ruclioq.qgr?_rpi_c? 26 ) 4.9 2.2
Other con#iruclion 28.7 6.1 1.2
materials e

Glass a;;d.porcclain 12.6 13 4.2

Growth of both employment and the capital stock
declined during 1976-80. Total investment (including
that in glass and porcelain) in 1976-80 was 9.7 biltion
rubles, or 4.3 percent of total industrial investment,
whereas the comparable figures were 9.5 biltion ru-
bles and 5.5 percent in 1971-75. Esseatially un-
changed investment, along with rising investment
costs and continued stress on renovating and reequip-

Al avictime wbamen 1o 4mn lnemn mvo b Al I .

Py LAty piadied, U O G Gigl Tuloadlk in the
addition of new capacities—in the case of cement,
from almost 21 million toas in 1971-7S to 11 million

tons in 1976-80.

Factors Influencing Performance

Shortages of raw matcrials and irregular supplies of
fuels and power were the most important causcs for
the abrupt slowing of production and productivity
growth in the construction materials branch. The
scven subbranches other than glass and porcelain are
linked by closely intertwined input/output relation-
ships. The key subbranch is cement, which sells over
60 percent of its product to the six other construction
subbranches. Growth of production of cement
dropped from 6.5 percent in 1975 10 1.9 percent in
1976 and continucd to fall thercafter. Improving the
quality of cement caused a small part of the slowdown
(it is more costly and difficult to produce high-grade
varicties), but most of it resulted from mounting
difficulties with raw materials and power.

Confidential

Quarry matcrials arc the principal ingredient in ce-
ment. In construction, as in other branches. Sovict

investment policy has favored construction of finished *

product capacity to the relative ncglect of developing
the requisite raw materials. To be economical, cement
plants should be located near a quarry with ample
reserves. The standard is SO years of reserves in the
United States but only 25 years in the USSR~-and
cven that rule is often violated in practice. Worse still.
Soviet policy favors construction of plants with capac-
ities of 2 to 3 million tons per year—four times the
size of the average US cement plant. When these
huge plants exhaust the nearby quarries, they must
bring in their heavy, bulky materials from elscwhere,
adding to the railroads’ alrcady heavy burden and
making themselves vulnerable to delays in shipments.

tn addition, the quality of the quarry products has
been deteriorating as marginal sources arc exploited,
and having to prepare the low-quality materials for
usc in cement kilns adds to delavs and increases costs.
Although industrial byproducts {blast furnacc slag.
nonferrous wastes, and fly ash) can be used as raw
matcrials for cement, their quantity, too. has fallen
off with the drop in growth rates in the metals and
clectric power branches. Finally, industry sources
report shortages of chemical additives and serious
problems with supplies of refractorics, which arc used
to reline rotary kilns to protect them (rom intensc heat
and that have now been placed on 2 list of “deficit™
products.

frregularity in dcliveries of fuels and power pushed
down cement production and probably hurt other
subbrauches as well. Purchiases of fucls and electricity
make up nearly one-fourth of the materials purchases
of cement plants, making the industry heavily encrgy
intensive. At present, gas provides 60 percent of fuel
needs, with coal and oil supplying most of the remain-
der. Limitations of gas storage and distribution nct-
works have caused production losses for cement
plaats.

More important, however, have been shutdowns

causcd by irregularity in the supplies of clectricity.
Lack of power stops the grinding of materials. and,
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when heating fails, the kiln must shut down immedi-
ately. Sporadic shutdowns of this kind are particularls
harmful, because they shorten the life of the alrcady
scarce refractory kiln lining. causing more frequent
breakdowns and costly repairs. ’

Problems with capital equipment also have worsened.
Over half of the cement kilns are over 20 years old.
and many of the huge new ones that the Soviets favor
opcerate incfficiently and probably never should have
been built. A shift to dry-process technology. in
predominant use in Western countries, has slowed to a
crawl and is beset with technological difficultics. The
amount of repair work has skyrockcted with the aging
of the capital stock and, particularly, the growing
share of huge kilns. Shutdowns for repair (and delays
in repair because of shortages of labor and materials)
have taken their toll on production and cfficicncy.
Soviet sources state, for example, that the downtime
for large-size kilns has risen 30 to 40 percent since
1974, and that the poor quality of repair work has
made breakdowns and industrial accidznts more
frequent.

Snail’s pace growth in cement supplies has con-
strained the production of precast concrete: growth
rates for this subbranch dropped almost as steeply as
thosc for cement. Other limiting factors have been
shortages of steel reinforcing materials and of crushed
stone. The latter problem has caused the conerete
plants of some construction administrations to operale
only one-fifth of the time in recent yCars.

The inadequate production and poor quality of rock
products is attributed to: past failure 10 allocate
sufficient investment; a fetish of developing large
deposits, to the neglect of numerous, accessibie snial}
ones; lack of suitabfe machinery for crushing and
extraction, forcing the use of machinery designed for
coal cxtraction; and fragmentation of administrative
responsibility for construction materials,

Growing botticnecks in transportation also have re-
stricted output in the construction materials branch.
Because of irrational location patterns, more materi-
als must be transported longer distances, with large
losses along the way. A Soviet press source states that
one-eighth of all cement produced is fost in the
process of storage and transport. In the case of
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cement. transport losses have been aggravated by
shortages of special cement cars. and additional losses

occurred because storage space was inadequate. In-

vestment in storzge capacitics. as in raw malerials,
has been shighted in favor of building morc and cver

larger kilns. ’ -

Light Industry

Performance

Table 12 provides data on the performance of light
industry and its three subbranches during 1966-80.
The branch accounts for 8 percent of the weight in the
industrial production index.

Light industry’s performance was consistently poor in
all three subbranches throughout the 1970s. in
marked contrast 1o its good record in 1966-70. The
growth ot output and productivity in the sewn goods
subbranch was substantiallv better in the last half of
the 1970s than in the first half, whereas the oppositc
was truc of the other two. Since there was no overall
deterioration in the performance of the branch in
1976-80, it did not contribute (o the worsened per-
formance in industry as a whole. Therefore. this
discussion focuses on the reasons for the branch's
rclatively poor record during 1971-50.

In 1981-82, however, the growth of output in light
industry (0.9 percent) dropped weii below that of
industry as a whole (2.4 percent). Factor productivity
in light industry declined in those two ycars.

Factors Influencing Performance

[n light industry the growth rate of capital stock was
somewhat higher in 1971-75 than in 1966-70 and then
dropped—from 8.7 percent per year to 6.3 percent.
The decline resulted mainly from a halving of invcsl—\
ment growth (from 36 percent 10 17 percent). Never-
theless, the increasc in the stock was large—351
percent in 1971-75 and 36 percent in 1976-80. The
textile subbranch accounted for over three-fifths of all
investment in the branch. Newly commissioned capi-
tal assets represented 39 percent of the initial (1970)
value of the stock; those introduced in 1976-80 repre-
sented 35 percent of the 1975 value of the stock.

nhide -
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Table 12
Performance of the Light Iadustry Branch

Percens

Output inputs Factor Pr.oduclivily
‘ 1966-70 1971-75 1976-80 1966-70 1971-75 1976.80 1966-70 1971.75 1976.80
Light industry _ 12 21 g S0 21 24 a0 g0 0.3
Textiles. 48 21 g 36 25 P} 02 -0s
Sewn goods 122 s 62 33 60 02 25
Leather. fur.and footwear 53 06 01 T a4 g5 09 -19 14

In contrast to the 1960s, the great bulk of recent
investment in light industry has been directed toward
reconstructing and reequipping cxisting cnterprises
rather than building new oncs. The refurbishing share
rose from 40 percent in 1970 to 64 percent in 197§
and 75 percent in 1980—by far the most rapid rise in
all of industry. The inevitable disruptions accompany-
ing such reconstruction likely contributed to the poor
record of the branch in the 1970s. Morcover, the
modified investment pattera and reduced growth was
accompaniced by a large reduction in commissionings
of new capacitics. .

Investment evidently was directed less ioward enhanc-
ing capacity than toward improving product quality,
saving labor, reducing other costs, improving plant
layouts and working conditions. and generally mod-
ernizing an aged capital stock. As a consequence,
shortages of capacities per se may have added to the
branch’s problems. A number of press sources state
that this was the case, citing specifically a shortage of
spindles as a reason for failure to meet output goals
for cotton cloth. Equipment shortages are a perennial
complaint of managers of plants in the shoe
subbranch.

Most equipment for the branch is now produced in the
Ministry of Light and Food Machinery, sct up in
1965. Production doubled during th- 1970s, amount-
ing to 766 million rubles in 1980. In addition, a
substantial amount of equipment is imported, princi-
pally textile cquipment from Czechoslovakia and East
Germany. Ilmports have morc than doubled in real
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terms since 1970; they accounted for nearly one-
fourth of total branch investment during 1976-80 and
over onc-third of that in the textile subbranch.

The press provides a mass of complaints about the
provision of cauinment for light industry. The minis-
ity responsible seldom mecets plans for production:
production and imports together fall short of demand.
The ministry produces no spare parts for old cauip-
ment. so plants must make their own. The quality of
new equipment is poor, and its prices (relative to
productivity) are rising. Much of the imporied equip-

‘ment is not state of the art, requires raw materials of

better quality than is available domestically, and
thereiore faiis o boosi productiviiy.
priority accorded 10 implementing the branch's invest-
mcent projects is cited as a rcason for long delays in
their completion.

f.‘:.-..llu tha 1o,
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Difficultics in attracting and retaining a qualificd
work force were also evident. Total cmployment in
light industry rosc 4.2 percent in the 1970s—far
below its 28-percent rise in the 1960s. About 80
percent of those employed are women. Avcrage wages
arc the lowest among major branches of industry—-in
1980, 80 percent of the all-industry average. Roughly
half of all light industry workers arc in the sewn goods
subbranch, where wages are about 74 percent of the
ali-industry average and where the share of women is
highest. Working conditions in the light industrics are
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poor, marked by hazardous machinery. excessive
noise, high temperatures, tension, dust, and multiple

shifts. As a consequence, the labor force is of relative-

ly low quahly and labor turnover is high.

1t 1s not clear, however, that these chronic problems
became worse in the 1970s. Shortages of labor were
commonly cited as causes of production shortfalls in
new and expanded enterprises. According to the Min-
ister of Light Industry, in 1976-81, 21 10 22 percent of
all new jobs in his plants were unfilled, as against 18
to 19 percent in industry as a whole. The Soviets are
altlocating considerable investment {unds to improving
working conditions in the factories, and recent govern-
ment decrees have had a similar aim.

[t has proved difficult to assess the contribution of
raw materials availabilities to the reduced perform-
ance of light industry in the 1970s. Except in the casc
of flax for linen fabric, quantities of agriculiural raw
materials in themselves do not secm to have been a
serious problem. Press accounts compiain not so much
about shortages as_aboul the deteriorating quality of
raw materials, partlcularly cotton. This requires tex-
tile plants to clean the fibers, reducing final output
per ton procured and raising production costs. In the
f hides 1o be processed iato leather, the press
reported both quantitative shortages and poorcr
quality.

<4’ O:

An evaiuation of thesc data should take into account
that, in general, the Soviets have been shifting slowly
toward the use of synthetic fiber in cloili and artificial
leather for shoes. With respect to raw materials
purchased from the chemical industry, there were
many allegations of shortages of synthetic fiber and
thread, dyes, plastic materials for shoces, and tannin
for leather.

The Suvieis import sizabie quan(iii\cs of raw materiais
and semifabricates for the textile industry, notably
wool, yarns and thread, and hides. The volume of
these imports rose steadily during the 1970s. cxcept
for hides, purchases of which declined somewhat.
Imports of synthetic yarn, ncgligible in 1970, grew
rapidly. with those in 1980 almost double those in
1979. The Soviets export large amounts of cotton
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fiber. Despite widespread complaints about shortages
of cotton fabrics at retail, cotton exports rosc steadily
thrcughout the 1970s in real terms, .

Food Processing

Performance

Although its weight in total valuc added in industry is
small (9.5 percent), the food branch contributed to the
falloff in both production and productivity growth in
industry in the 1970s, especially in 1976-80. Output
declined in 1976-80 in four subbranches cngaged in
processing agricultural products—~mecat, sugar, vege-
table oil, and frvit and vegetable processing.

The food processing branch comprises 10 sub-
branches. Calculations of input and productivity
mcasures can be made for four of these, which
together make up 48.1 percent of the branch weight.
The results are given in table 13 along with those for
the branch as a whole. The table shows output data
alone for the six subbranches for which productivity
measures cannot be obtained because of lack of data
on labor and capital. The decline in growth of output
1n the 1970s occurred in 2ll subbranches except bread.
During 1976-80, two subdbranches—{iour and confec-
lionéry———improvcd somewhat, but otherwise perform-
ancc deteriorated, sometimes badly.

Threce of the four subbranches for which productivity
calculations can be made had worse records during
1976-8C than did the food branch as a whele. (Produc.
tivity in these branches declined by 2.3 percent and in
the six other branches by only 1.3 percent.) The slip in
growth of output between 1971-75 and 1976-80 also

was much greater in the four branches.

Growth of production pickcd up in 1981-82 to an
aveiage annual ratc of 2.4 perceant, and the decline in

productivity slowed appreciably. The improved per-
formanc.. —-.--.hm«l in oart fram hattae ha te ~C
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fruits and vegetables and continued imports of grain
and sugar.
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Table 13 Percent
Performance of the Food Processing Branch

Quiput {nputs Faclo‘l’ Productivity

1966-70 1971-75 1976-&0 l9h(v70v 1971-78  1976-80 I9§'6-7Q l97|-7}5 1_976-80
Total 58 39 11 48 36 3.0 1.0 03 -18
Fish 6.8 18 23 A 4.2 19 1.t )_A6 0.7
Meat 61 13 -08 5.4 50 35 1223 -4
Dairy 98 40 1.1 <9 47 1S 39 —07 =25
Sugar -1.5 04 -0 14 15 20 — i i -1
Flour 14 04 20
Bread 12 18- LS
Confcctionary 4.6 23 3s
Vegetable oil —0_.17 }_5 ~52
fruits and vegetables . 7.9 6A_6 ~-0.7
Beverages ¥.5 21 1.7

Factors Influencing Performance

The large decline in production and productivity
growth in 1976-82 had its origin in inadcquate sup-
plies of raw materials and a dcterioration in their
qua'ity. Raw and auxiliary materials account for over
80 percent of food production costs, and about 70 to
75 percent of raw materials come from agricutiure.
directly or indirectly. Agricultural output changed
little in 1976-80: and the first year of the period
followed a disastrous harvest in 1975 that forced
down output and productivity in the food branch in
1976.

To stave off an even worse decline in food processing.
the government greatly increased imports of grain (to
shore up meat production), sugar, and oilsceds. Even
s0, output declined in 1976-80 in the mcalt, sugar, znd
vegetable oil subbranches. The fish catch declined in
1976-80, mainly as a consequence of international
restrictions on Soviet access to forcign waters. Re-
duced supplies of raw fruits and vegetables contribut-
ed 1o the drop in output in fruit and vegetable
processing and to the large drop in growth of produc-
tion of alcoholic beverages.

Compounding the problems with supplies of raw

matcrials was the apparcnl.‘y worsening quality of
many of them. Spviet sources provide e¢~idence of a

Confidentia

fall in the sugar content and general condition of
sugar beets, the oil content of sunflower seeds. and the
sugar conicnt of grapes.

Whilc battling raw-materiale problems the food
processing branch had o adjust to a dramatic reduc-
tor: in the growth of investment in 1976-80—a mere
3 percent morce than in 1971-75-—and to a campaign
lo concentratc new investment on recoastruction and
rcequipment of existing piants. This policy. coupled
with the low priority of the branch, produced a large
risc in unlinished construction and a large drop in
additions to new capacilics.

Numerous complaints about the domesiically pro-
duced cquipment provided to the branch suggest that
elficiency was little enhanced by its installation in
cither new or old facilities. An industry spokesman
stated in 1979, for examplc, that €5 ¢ 3C percent of
domestically produced cquipment was obsolctc when
acquired. The branch also had considerable difficulty
in assimilating imported equipment. lnadcqualte stor-
age. refrigeration, and transport facilitics were often
cited as causes for large losscs in both raw materials
and finished products.




Employment expanded slowly in the 1970s, although
a hittle faster in the second half. Its fairly stable
growth despite wide fluctuations in output suggests
that workers are kept on the payroll regardtess of
what is happening to production, with much underern-
-ployment. (The press reports large amounts of down-
time due to interruptions in the flow of raw materials).
Labor-hoarding is understandable in a branch whose
wages are the second lowest in all of industry, where
working conditi®ns are often unpleasant, and where
manual labor is prevalent. The food industry has low
prestige as well, which helps to explain statements
that labor shortages were the main cause of the slow
assimilation of new capacitics.
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Appendix B

. Annual Percentage Growth in Output, _ Sl
[nputs, and Productivity in
Soviet Industry, 1971-82

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 (982>
U . Weight R

Total indusiry A : e
Output ‘ 1000 617 5187 63 64 40 40 33 21
e | e | -
Labor s 20 L1006 20 17 22 15 17 13 11 08 071
Capial T a1 94 90 w5 &4 86 88 81 10 19 11 13 69
Toual 1000 $348 42 49 40 S3 a6 42 44 39 41 16
Productivity

25 22

Labor 40 40 S1 43 47 17 Ts 16 8T 11 & g

Capital MU-E <24 —1R —20 =44 <37 —35 S54 —40 —49 —43

Total B ’ 06 03 1S 13 15 -12 =05 -09 -22-11 ~16 ~11
s e

Output_ L .. 72 38 33 40 42 48 27 01 22 00-05 <04 -09

Inputs L . | .

Labor s1.7 00 -02 -04 11 00 14 03 -02 00 08 07 12
Capitat 483 56 61 65 B8 14 B4 64 65 68 40 12 4l
o Towl 1000 45 2% 29 47 XS 47 31 30 32 23 3% 26
CFroduciviy ' - '
O tater T T ’ 3836 44 31 45 13 ue 25 00 -1 —08 21

Capial T =53 =26 -23 -41 2K ~33 —5) 40 —64-43 ~65 —49
o Tow =67 06 L1 =05 03 -i3 -2& -07 -31-21 —37 —3s
Nonferrous metals " R )

=)
)

L Ouwpu oy g 7254 61 62 46 29 26 21 24 14 13 08
lnvpu(s_v

Rabr_ " 517 01 -04 -02 09 01 13 03 -02 12 11 02 1
48.3 92 92 85 78 90 &8 76 11 19 11 16 61

Toal T 00 44 41 39 42 43 49 38 33 44 41l 37 33

o oLaber 4059 63 2 45 g 12 12 12 03 10 -03
o Capal T “19 =35 <22 -15 -4) =55 -47 a7 -S521-55 —59 -5
2

_Toal 26 13 21 19 03 ~19 -12 -12 -19-25 24 -Z&
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-Cenfidential




%
x‘ _
|
%,-Aﬂ%nﬁﬂ/ “.\
Annual Percentage Growth in Output,
laputs, and Productivity in
Soviet Industry, 1971-82 (continued) .
T CN9T0 1971 1972 1973 1974 1975 1976 1977 1978”1979 1980 1981 1981«
o W_cighx .
Fuels
 Output 9.8 47 48 49 2y S8 37 43 32 29 18 15 24
Inputs ' A
Labor 810 =06 <36 ~22 05 02 —13 31 28 13 i3 19 19
_ Capial _ ' 430 88 72 64 29 83 16 83 63 85 &5 92 B8A
Toza-l i . 106(; ) 33 1.2 t4 30 36 24 1.6 4.3 44 44 50 4‘:6
Produc(ivi(y N T ‘ T .
© Labor T T $3 8173 sS4 56 st 76 04 15 04 —04 02
CCapital T =37 =23 44 -18 —23 =36 —38 ~30 -$2-62 -0 —$8
- ‘T_-;(;i-_w“;_ o L4035 34 18 201325 -11 —14-25 031 - 24
Electric power T '
" Output B 6.8 81 701 6% 67 66 69 36 47 29 45 15 30
Inputs '
" Labor 39.0 2303 02 10 27 16 22 23 10 24 1S5 23
Capital 61.0 100 80 82 6% 63 67 64 3 63 59 64 $3
el h 100.0 69 49 S0 49 49 47 47 41 S0 45 43 4
iy ’
 Labor ' ST 68 65 46 38 S2 14 23 -01. 20 09 097
T Capial SLT-0% ~14 ~02 02 02 27 -06 -12-14 <34 ~71
o Tew L2116 17 16 XL =1t 09 =20 00 ~17 -0
Machinery '__' - ‘. o ’ .
Qutput B e B2 1) KO0 K1 ¥4 ST ST SO 43 41 34  3g
et
69.9 YA i IS 33 3i i% 1 2z 20 1o 69 03
s 26 100 50 90 1S 95 112 %9 97 &S5 91 19
1000 6i 46 a3 S S 4l 47 42 43 32 33 27
46 4% 59 47 52 38 36 27 22 30 25 1y
) =39 =25 —18 -16 -19 -)4 —49 -36 -49-40 -S2 -18
) L. X0 25 3 28 30 15 10 08 00 09 01 11
_ Output_ o _ 6.3 81 67 90 95 97 4§ S) 36 -02 47 40 16
Cdegws T
_SS3 23 10 20 21 28 16 13 o4 23012 1)
__________ ) 447 141101 88 103 97 88 89 64 94 119 94 8
. Toul - 100.0 7450 S0 60 SE 48 47 30 4 59 41 43
.. Productiviy 77
CLabor T ST 56 69 66 67 32 39 32 -25 15 29 0.3
_ Cavial ‘ =53 =31 02 -07 00 -39 -3& 27 -KE—64 -50 60
Toal ) _06 16 39 31 17 06 05 0S -$3-14 -0 -26




Annual Peccentage Growth in Qutput,
[nputs, and Productivity in
Soviet Industry, 1971-82 (continued)

1S70 1971 1972 1973 1574 1975 19761977 1978 1979 1980 1951 19K2 -
Weight ’
Wood, pulp. and papcr
Output 1.7 20200 27 1 6 ~01 03 —-04 -29 17T 13 4.
inputs a
Labor 69.5 -02 ~-12 ~-10 -02 -03 —-03 —-02 -06 00-07 0% 00
Capital 30.5 95 71 88 81 81 64 11 66 6.7 S8 7.2 s
Tota! 100.0 27 0% 19 13 12 i 1S 1S 20 13 27 e
Productivity
Labor 30 32 37 2.0 19 OJ. 0.6 0 -29 23 1.5 t.4
Capital . 61 -4R =56 ~S58 —41 —-60 —-63 —-65 -90-39 -46 -136
Toal ¥ 01 07 08 -05 14 ~47 —-i6 -19 -48 04 -04 O
Construction ;'nzlcriah‘ '
Qutput 6.5 69 S0 61 48 46 37 31 33 —46 0S8 14 14
[nputs
[.abor 66.5 26 08 0} 17 14 13 03 1t 08 085 -02 00
Capital 338 e 20 tS 91 13 83 12 ¢ 66 S1  Se6 SO
Total 100.0 S¢S 39 40 14 6 26 M2 27 N0 1.7 16
Productivily
l.abor bk 43 Sx 3 32 24 28 21 53 -0 16 -1.4
Capital 46 36 -48 -40 —-25 -42 -38 -40 -10S8-44 -40 -6
Total 09 16 21 06 12 01 0S5 00 -7t -1& 03 30
Lightindustry )
Outpar %9 a5 07 28 26 29 a1l xS 26 18 23 19 -0l
inputs
Labor 6% 3 10 -1t -0} 09 -02 24 04 -02 -01 06 -01 09
Capilal me 0.5 18 96 8K 67 N1 11 6l 73 54 65 63
Total 100.0 39 16 27 33 20 14 25 15 12 21 19 14
Productivity
[.abor 3 19 32 17 0 17 2 2% t¥ 17 20 0%
Capital =54 65 62 -56 -316 —14 -43 -33 -$2-29 -43 -6
Total 06 ~09 01 -07 09 67 01 0% -04 02 00 =153
Food prucessing
Output 9.5 2.8 3.3 0% 79 52 =12 40 -1 It 07 19 2K
fnputs .
l.abor S)K 04 -02 1.7 04 0.5 1.5 -01 07 07 06 0.3

il
Canital 46.2 9 T2 11 B8 73 64 6.4 $0 PRI S P
9

Tola_l. 100.0 3 IN] 49 35 33 37 22 27 29 32 26
Pro<_iuclivAily

Labor 3] MRS 0q 6.1 47 -ie6 25 -10 24 00 1. 28
Capital -4 =17 -60 -07 -19 74 -22 -58& ~19-4S% -40 -24
Total -04 -02 -2 29 16 —-4.4 0.3 =32 04 -21 -12 0.2
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