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constructed for exemining peacetime economic processes {f features of recovery
phenomena ars to ba properly treated.
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This Technical Note axamines the applicability of using an econo=
metric model in the evaluation of the recovery potential of the Soviet
Union following & nuclear war. Specific cbservatious are made concern~
ing the limitations of such an analytical tool in assessing intersectoral
differences during recovery and improvements needed in a econometric model
constructed for examining peacetims economic processes Lif features of
recovery phenomina sre to be properly treated. )

The analysis vas conducted by Wolland Hunter under the direction of
M. Mark Earle, Jr. The report is ia partial fulfillment of resssrch under
Contract No. DNAGO1-76-C-0227.
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‘ The preblen of evaluating Soviat ecunomic recovery potential following
a nuclear exchange between the US and USSR .as received increased attention
during the past two ywars as a vesult of changes in US strategic nuclear
doctrine,

’ $'1's Stratugic Studiss Center wes asked tc examine tha role econometrits
uight pl. v {n the assepament of Soviet racevary., Under a separate DoD con=
wract, SKT had developed a large-scale econometric model of the Soviat Union.
While not conatrueted te look at the phanomenon of recovery, thie wodel,
SOVHOD, was considerad a usaful analytical wystew for exsmining the role
sconomstrice might play in improving our understanding of recovery processes.
This roport presents the results of the evaluation,

@D Tree 1nitial cbearvations should de made.

1. It {a recognized that vecovery is a political-ailitary-economic
phenomenon, Thus, from the outset, the BRI project team vieved economatrice
as & technique to gain inaights into recovery processes, rathar than as o
msans of forecasting recovary. Through the proper use of an sconomstric wodel
adapted for recovery analysis, howaver, insights vegarding the factoras vhich
oignificantly affect outcomss and the relationships between industrial sectors
sud rates of recovery can be developed,

2. A totsl system mode] 1ike BOVMOD wsawures sach targe: sector's valus
in teres of the wvhole economy and includes feedbacke. It almo tracys each
tatrget syatem's valus over tims. There ave important diffevences batwesn this
apprdach and those analyses that 120k at sectors in terme of engineering
processes. ’

k An wmbedded input~output wmodule can generate data om the relative
, importance of each industry's flows. While major uncertainties exist vegarding
the fwpact of & nuclear attack on psacetime input-output coefficisnts, sensi-
tivity analyses can sstablish boundarios for the coafficients that arxe useful
in calculating ressonable alternative recovery pathe.

" Salected scenarios vare evalusted as a wesns for ideniifying what changes
to SOVMOD ahould he made. The major attack assumptions are given in Table A.
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AP Tavie A=l

Twpact on Yixed Capital (billion vubles,

at 1970 prices) ‘

tock on lHand Taken Out X Cut
Total industry 33,9 85.1 25,9
Transport and Commmnications 145.% 0.0 20.6
Housing 229.) 10.0 4.4
Other 133.0 0 0
Total 1061.7 AN | 11.8
Invertories F3 2 PR 5.6 26.0
Sum 1273.2 180.7 14.2
@ Table A2

BREAKDOWN OF CAPITAL LOSSES IN INDUS
(B{1liomn rublos at 1970 prices)

Fixed Capital Asaumad
Jan 1976 Joss % Cut

Machine=building and metal working .3 24,0 R0
Rlectroenergy 34.0 20.0 27.0
Parzous wetallurgy 2. 13.0 40.2
Chemicals and petrochemicals 3.9 8.0 25.1
Petroleum products 18.) 10.0 33.)
Procassed foods 27.0 0 0

Coustruction materials 20.9 4.0 19.1
Forest preducts 15.8 0 0

Soft govds 15.¢ 3.1 20.0
Coal products 1.2 3.0 19.7
Other induscry 19.4 0 0

Total industry e 8.1 25.5

@ Table A-)
THPACT ON POPULATION AND W
I NILLIONS OF PROPLE
Percent loss
Assuming civil defense Assuming no civil defense

svscyation of cities evacuation of cities

Urban populatisn 20 40

Rural population 10 10

Total 16 28

Nosagricultural employmsnt 19 39

Agricultural employwant 0 10

Total employment 16 p }
4
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’ Four recovery sacenarios were cvaluated, They are:

(1) civil defense involving cvacuation of Soviat cities, rogether
wvith continued trade with Western Europe but at a reduced level,

(2) civil defense as above but no trade with Western Europe;

(3) no civil defense but continued Western Europa trading, again
at lower levels:

(4) neither civil defense nor trade with Vestern Europe.

. Each set of equations were revieved to ascertain what factors would
need to be adjusted given that economic resources would be shifted avay
from civilian consumption and toward the rebuilding of capacity, The value
of conducting reccvery analyses using an aconometric model is, in part,
that these assumptions can ba explicitly reviewed by other economic
specialiats and, 1f app.opriate, amended.

’ Tables B and C give an overviev cf the results of the scenario
analyses.

@ T mujor twplications to ba drawn from the scenarfo analyses are s
follovs:

1. There 1s a dramatic difference between the civil defense and
no=civil defenae cases.

2. Differences between industrial sector recoveries is evident
and, even at this stage of analysin, useful in dev.loping insighte
regarding trade-offs a Soviet planner might face.

J. Clesrly, the sssumptions used to adjust "Western Furope trade"
a8 & maans to estimate vhat the Soviet economy might gain from capturing
relatively intact the Weatern REurope {ndustrial base are one of the major
aveas to be addressed in the ravision of SOVMOD. Yet, the initial runs

3




ok Table B

TRENFS IN TOTAL GNP DURING RECOVERY, FOUR SCENARIOS
IN BILLIONS OF RUBLES AT 1970 PRICES

Yaar 1 Year 2 Year 3 Year A Year 3
| Control solution 470 ) 520 k4 567
CD and WX trade b 11 398 421 1% 476
| CD, no WE trade as1 398 413 436 4ss
! No CD, WE trade 106 3t 168 390 414
' o CD, no WE trade 106 N 339 9 399
i W T c

FIRST-YEAR AND FIFTH-YEAR CONTRASTS II'N!%CENARIOS ONE AND
! POUR, FIVE SELECTED BRANCHES OF INDUSTRY g

First Year Yifeh Year Parcent Increuss
CP-WE Jo CD-WE  CD-WF Mo CD-WE CD-WE No CD-WE

f . AINUAL CROSS QUTPUT (billions of rubles)

; Blectric power 97 (1) 129 13 3.0 30.0
i Terrovs wetallurgy » 78 121 109 3.0 40.0
Vo Petroleum products 120 1y 186 153 3.0 3.0
Py Chemical products 129 117 151 122 17.0 &0

' Nechine building 119 13 185 170 $5.0 30.0

ST ———

* reflects role foreign capital plays in thie sector
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demonstrate that it is domestic capital and not the Western Zuropean
industrial base that provides the principal mesns to reescablish
industrial capacity.

4. The scenario racovery paths {llustrate the value of contingency
planning and recovery preparation -- yet, the preliminary scenarios reflect
recovery with implausible speed because the existing model structure is
not optimized for recovery svaluations. Changes to the modal to improve
its ability for avaluating recovery probleme ars identified ia Chapter V,




11 BASIC CHARACTERISTIGS OF THIS APPROACH TO ECONOMIC
ANALYSIS OF THE POSTATTACK RECOVERY PROCESS

The time focus of rhis research proje.t is on tne period from R-Day

forvard, R-l'ay is the duy when eccnowic recovery begins. it will have bean

preceded by a period of survival and reorgavizatiou, perhaps six to 18
wonths long, which in turn follows a nuclear exchange and wvar. The
intricate details of the wvar and the survival period are nat part of chis
study. They bequeath to the atart-up point in this proiect a spacific
set of assumed values for surviving industrial capucity, population, etc.,
sufficient to permit a modsl of the econowy to gat under way. Our focus
is on the years of racovery stretching fiva or 10 or more yeavs into the
future.

The rssuits of this research on the postattack recovery process say
well carry implications for the war~-fighting and survival periods, The
nature of the fuitial attack and of revponses to it during the survival
period will obviously intiuence the subsequent psths of recovery. In
order to discover these velationships, this project focusse on the future
recovery procass and vill then raason backward to tha sarlier pre-racovery
events that can influsnce start-up conditions,

A decisive analytic advantage of this approach, different from that
previously employed in majox research afforts, is that it bypasses all the
controversial and debatable issues of how a major nuclear exchange comes
about and how 1t is responded to during the wvar-fighting and survival
stages. Differences of view on these 1ssues have in the past prevented
analysts from sver reaching the anulysis of a postattack recosry process.
Exparience with the current project has alrsady convinced us that valuable
insights are achisvable through this new approach, as domonstrated in
Bactions 1V and V of this report,




s -

S8ince ve are analysing the way the Saviet sconowmy might recover from a
major conflict, we need a total systom ‘rameworh that will incorporate the
quantitative structurs of the wvhole ecrnomy snd nwonitor the process by
which its intaracting activities are recoustituted, This requires a
covprohenaiva statistical model with sufficient disaggregated detail so
that all eignificant interactionu arc distinguished. It wust also be a
dynamic model which evolves over tima as atocka and flows are enlarged. 1In
this way, the {aterdependencies among the conatitutent parts of a larga
econumy can be aystematically studie’ and their dynamic evolution ovar
tims capn be traced,

Systematic analysis of this kind vill permit identification of the
critical flows that sre vital to recomstituting Soviet industrial capacity.
1c will identify the dynsmic bottlenecks im the recovery process, that ias
the key capacity limitations whose slow growth would held back recovery of
the rest of the sconomy. It will also permit estimation of significant
nilestoness, that is the dates by which spocified ctages of recovery would
bs resched under wall-deiined assusptioms. Thus, both intcrsectorally and
intertemporally, the vulnerable critical points iu the recovering economy
will dbe (dentified, that io pinprinted within a consistent framework of
general sconomic recovery.

10
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111 @ A BRIEP DESCRIPTION OF SOVHOD It

A. Main Features of tha Model

SOVMOD II is a medium sized annual model of the Soviet economy similar
‘ in dasign to models huilt for the U,S. econowy but specifically modified

; \ to raflect the command institutions of the Soviet economy. In its second

1 stage, the one employed for the ressarch reported here, it consisted of 156
| stochastic equations ond 97 identicies. These relations incorporated 252
endogenous and ° 42 exogenous variahles. The wodel was composed of the fol-
lowing blocks of equations:

= POPULATION AND "MPLOYMENT ~ CONSUMPTION

= CAPITAL INFORMATION = STATE BUDCET
=~ WAGES, INCOME, AND PRICES =~ FORRIGN SECTOR
= INVCSTHMENT = AGGREGATES

= PRODUCTION (6 SECTORS: INDUSTRY DISAGGREGATED INTO 12 BRANCHES)
= MATERIAL INPUTS (LINKED TO THE INT\T-OUTPUT COMPONENT)

The equations of the modal ware fitted to annual data for tha Soviet
econcmy from the late 1950's into the early 1970's. The model thua
incorporates the mill. stable behavior of tha economy and its parameters
are all statistically significant to a fully satisfactory degrea. The
ovidence used has come from three sourcest (1) Official Soviet statistical
haudbooks, (2) U.8. recomstructions of official Soviet data, and (3)
Experts' judgments on individusl poiuts.

The model computas a set of counistent annusl activity levels in each
part of the economy as all the parts interact., It replicates yeurs during
the sample pariod very faithfully and tracks the actwal expansion path of
the economy very closely. It thus demoustrably incorporates the actual
bahavior of this command economy to a fully ussable degres of accuracy.

- - DEPTE " bl
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1ts foreign trade sector and a few others mre somewhat erratie; an effort

is being made to remedy these duficioncies in the next generation of the
wodel--SOVMOD 111,

B. Capabilities for Analysis and Projection

SOVMOD 11 exposes the normal, pescetims structural relationships in
the Soviet econowmy, both those relating one sactor to another and those
relating one year to the next. These are the underlying, consistent
parameters relating all parts of the totul economy to sach other. They
display the shares, propensities and multipliers at work in the system,
More {mportantly, the softwars associated with SOVMOD II permita the
analyst to compute the economy-wide impact of specific eventa on the total
system. A change in any part of the system can de introduced and ite
conssquences traced. Introduction of the hypothetical change requires
recomputation cf solution values for all tha variables in the system so
that a new consistent sot can be obtained. Comparison of the original
control) solution with the new set of activity levels and stocks discloses
the full consequances of the hypothetical change as it spreads throughout
the aconomy.

The wodel has bean designed so that existing trends can be readily
extendidd into the future to generate an oxpansion path for the whole
econowy that is cousistently related to its present structure. The
i consequences of specific events can be traced as they move out into future
yeurs. Lagged consequences are systematically handled in the model.
SOVMOD II is thus a resesarch instrument that permits ressarch intervention
for carrying out hypothsticai experiments of a sophisticated kind. One
can compare the observed behavior of the Soviet wconowy with ‘what would
have been" in the absence of some specific event. Oae can project
forvard the path that will be taken by the Soviet econumy if specified
trends continue. One can ask sny number of hypothatical questions sbout
the response of the economy to pracissly-formulated assuned avents and
derive internally-consistent results. It is, in short, a powerful
instrument for analysing the economic aspects of ghc Tacovery process,

12
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C. Examples of Its Use to Date

SOVMOD I1 was used to measure the impact of dbad harvests in the USSR
in 1973 and 1975, The procedure involved inserting tlw normal levels of
grain and other crop outputs (om a smooth, moving-average basis) and com~
paring the total system results with tha actual performance of tha aconomy.
Discrepancies demomstrate vividly how the crop shortfalls spread to other
sactors of the economy and influenced subsequent ysars. This work {s
recorded in the Saviet Econometric Model Working Papar, "The 1975 Soviet
Grain Harvaest, the Tanth Five Year Plan, and the US/USSR Crain Agreamenc,"
by Donald W. Green (December 1975).

SOVMOD 11 has been used to msasure the impact of high~technology
capital equipment imported into the USSR from the West. Production
functions for several key industrial hranches were respecified to
distinguish betwaoen domestically-produced and impurted capital equipment.
There fuactions, together with capital gestation relations which link
annual investmant with subsequent capital capacity increments made it
possible to compute hypothstical owtput levels for racent years in the
sbeence of actual imports of high-tachnology Western squipwent. Again,
the contrast betwean actual outpet levels and thous computed without thess
1mports expossd vividly the specific fmpaut of thara imports and their
indirect reverberations elsevhars in the economy.

SOVMOD *1 has also bsan used in a longer=run exercise to test the
consaquences of an altered rate of technological proprews on Soviet output
over the next 13 years. The result was to indicate “how much difference
it would make" if during the 1980°s existing trends were modifisd by a
substantial improvemant or o substsnctisl slackening in the annual rate of
technological progress. Similarly, ve uxamined the influence of altered
patterns of foreign trade on the evelution of Suviat output over the period
frem nov uncil 1990, These exsrcises, while hypothetical, give a feel for
the raungs of possibilities that might umfold 4in epecified circumstances,
This work was reported in the U.5.Comgress Joint Economic Committies,

Soviet Kconowmy {n & Wew Perspective (Washington, D.l.t GPO 1976) ;p. 197-213,

n




In the same volume (JEC, pp. 301-331), the use of SOVMOD II to
axomnine the feanihility of the Soviet Tenth Fiva-Year Plan is documented.
The plan indicators ave examined in the context of the total system model
and their dynamic consistency is veviewed. MNoreover, SOVMOD Il makes it
puossible to explors implied developments in various sectors not
explicitly discussed in the published plan document. 1lha study also
analyzes a number of scenarios that trace the impsct on plan iwplementstion
of spacific variations in veathar, trade, and world economic conditions.

14
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v g RESULTS OF SELECIED TESTS
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A. P Boseline Control Solution

Application of SOVMOD Il to postattack vecovery research has involved
a substantial number of experiments built avound a bassline contrel
solution. This solution incorporates the current and expacted hshavior of
the Soviet economy over the next few ysars. It embodies current Soviast
resource allocation priorities and procedures. This means that it gives
priority to invectment and defense in sxpenditures by the Statui aggregate
civilian consumption has only a resfdual claim. The pattertus of housshold
spanding on consumer goods reflect individual choices within a regime of
marked ucarcity. Allocation of labor by veccupation and region also veflects
largely individual choice. The control solution embodies existing treads
and carries them forward, including the effests of recent developments like
the bad crop year of 1973. The coistrol solutinm 42 the same as the one wed
to test the feasibllity of the 10th Pive Year Plan; Lte details ara set forth
in the paper by Oreem at al, in mwm.‘
Under peacetime conditionsz, the Soviet Croes Wational Product and its major
componsnts all continue to expand, reflecting four msjor forces at work:
(1) Additions to the labor forew, (2) continwed growth of fixed capital
stocks, (3) iwports of high-techmology capital planc and wquipment, snd
(4) domsatic techuologicsl progress,

gStarting from this control sslution, tnitial experimsnta involved
simple across~-tha~doard shocks, e.g3., reducing sll capital stocks by 50
percont. With no change in labor supplies, the wodel simply substituted
labor for capital, so that outpnt quickly regained pra-shock levals in a
highly impleusible way, It wvas obwious that more detailed and realistic
experimwnts were nacessary.

! p.W. Creen et al, “An Evaluation of the Soviat Tenth Five Year Plan Using
tha SKI-WEFA Econometric Model of the Soviet Union," in Joint Economic Com=

wittes, Joviet Economy in s Mev Peyepactive, (Washington, D.C.: GPO 1976).
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8. @ controlling Avsumptions Concerning the Attack @

Our tests applying SOVMOD II to postattack recovery analysis made use
of a handful of siwple assumptions supplied to us for fllustrative purposes.
The asaumptions focussd on tha axtent of fixned capital destroyed, the
axtent of population loss, and the sssumed changea in foreiygn trade. 1In
order to reflect tha reaponses by Soviet authorities, we added a fevw
simple assumptions concerning policy revisions in gutput and investment
priorities, While this set of straightforward assumptions pacmitted a
number of mesningful expsrimants, it should be stressed that a thorough
simulation \.muld require far wore detailed and extensive specification of
a)i relevant conditions. At this first stage of ressarch, hovaver, we
have left all other features of the psacetime norwal model unchanged.

' The absoluts and percentage cuts suggested for application to the
Soviet economy's fined capital and tuventories are eet forth in Tablas 1
and 2, The attack is assumed to take out almont 12 percent of the economy's
fiwed capital; i.e., 128 billion vubles out of & 1062 billfon ruble total,
Tha cut is slightly over 23 percent for industry, 21 percent for
transportation and communications, and under five percent for housing.
lnventories ars assumed to ba reduced by the sam perceuntage affeccing
industry; the overall cut for fimed capital plant and equipment togethar
with iuventories 1s 14 parcent of the econemy's total.

‘ Within the industrial sector, the cuts range from 40 percent for irom
and steel (ferrous metallurgy) to 19 percent for construction materisls,
The attack is focused on machine building and wetal working, electric
tower, iron and stesl, and petroleum products. These quick sssumptions
provide a basis for exercising tha medel amnd, of course, they could bde
eanily wodified to reflect specific consideratioas in subsequent
eparimnts.
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SPECIFICATIONS OF SELECTED TLLUSTRATIVE ATTACK SCENARIOS (i

Impact on Fixed Capital (billion rubles, at 1970 prices)

Jtogck on Hand Jaken Qut X Cut

Total fndustry 33,9 8.1 25,8
Transport and Cosmun, 143,35 30.0 20,6
Housing 229.) 10,0 4.4
Other 353.0 0 0
Total 1061,7 125.1 11.8

Invantories 213.3 35.6 26.0
Sum 1273.2 180,7 14,2

@D Table 2

BREAKDOWN OF CAPITAL LOSSES IN INDUSTRY .
(8illtom Rubles at 1970 Prices)

Fixad Capital Assumed

dan 1976 Loss
Machine~building and metal working 13,3 4.0
Rlectrosnergy 4,0 20,0
Fertous matallurgy 3.3 2.0
Chemicals and petrochesicals N9 8.0
Petroloum products 20.) 10.0
Processal fouds 11,0 0
Construction materials 20,9 4.0
Yerest products 15.8 (1]
Soft goods 15.6 3.1
Ceal products 13.2 3.0
Other industey 19.4 0
Total Industry 3.8 8s.1

1?

Xcut

3,7
.0
40,2
23.1
33.2

19,1

20.0
19.7

23,8
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' Tvo basic assumptions wera providsd us concarning the impact of the
attack on population. In the ‘bsence of civil defense preparations
leading to successful evacua on of citiss, the urban population would
fa'? by A0 percent. Alterna vely, succeasful evacuativn of cities would
wesn & reduction of 20 percect im an urban population. In each case,

the rursl population was to be taken as falling by 10 percent. The
absoluts dimansions of these cuts and related changes in the level of
employment are set forth in Table 3, Mo effort vas made to distinguish
betvesn tegions or industries in impoeing these population and labor
force cuts.

c. W controlling Aveumptions Concerning Soviet Responses P

() Ve assumed that the first stage of pastattack recovery would be
carvied out under conditions of embanced command under vhich the
suthorities msmaging vecovery would tmpuse substantially different
priorities on the surviving ecomomy and population. The paacetime claims
of consusption would be sharply restricted se that resources could ba
focused on reconsititution of destreyed cspital. We assumsd that the
auwchorit’es would maintain per capita food consumption at control solution
levels, but lwpose drastic vestrictiom om the availabtlity of durable
cemsumar goods, soft goods, asd services. We aseumed also that in shifting
rvesources tovards investment, espesially high priority would be given to
veconstituting electric pover and aachine bullding vithin induscry, alovg
vith trassportation: investment fs redivected swvay from housing and the
sarvice ssctor. The altered structurs of cad uses resulting from these
and other assumed shifte le sat forth im "ble 5 under the naxt section
balov.

@R Aaother beaic sseusption vas provided us cemcerning Soviet foruign

' trade, again in two versices. Ome versiow aswumes that Boviet trade with
Western Rurvpe, like Soviet trade with the United States, Canada, and
Japan, falls to serv throughout the rccowery period. Alternatively, wa
assumad that Soviet coatrol of \lestern Rurope parmits the USSR to maintain

e
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ASCUMED IMPACT ON POPULATION AND 2P 'y

IN MILLIONS OF PEOPLE

Control Solution

Jotals (1976)
Assuming civil delense:
0 ica
Uthan population 158.4
Zural population 3 1)
Total 38,13
Nonagricultural employment 2.6
Agricultural esploymant 2822
Total employmant 130.3
fvouming wo civil defense:
Urbaa population 1384
Rurel population S0
Tetal 258.1
Nonagricultural ewployment 93.¢6
Agricultural amployment 2.1
Total ssploymsnt 130.3
19
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its dwports from Weatern Europs at 80 psrcent of the 1976 control=soluzion
level, vhile reducing its exports to Western Europe to 20 percent of the
1976 controlesolution lavel. We further assumad that these imports and
exports vould incrasase five percent annually during the recovery period.
Table 4 shows the present direction of Soviet exports and imports,
fadicating the significance of this part cf Soviet tradse.

- We assumed that, during the recovery period, the urban and rural
populations vould grow at the same rate as in the control solution and that
tha division between agricultural snd nonagricultural employmant would
vomain fixed in the 1976 adjusted proportions. This allows for
reallocation among nonagricultural sectors and branches but maintaine
ugricultural production at levels consistent with the reduced labor force.

0. @ Isplicie Assumptions dffP

o Apart fxom the indicated changes in SOVMOD, thess tests keep all
activity levels and paramstric relationships ia their paacetims mods.
This means, in particulart

® no changes in the agricultural sector except for s
10 percent rural population loss

e 1o chunges in Soviet esports or imports except for those
specified in trade vith the "developad Nest"

e all peacetime lage in fixed capital gestation and other
behavior responses continus to shaps tha tims-pattern
of recovery, axcept :that the wunfinished capital in progress
at the tise of attack has been roduced proportionately
vherever fimsd capitsl vas destroyed.

Some of these implicitly-assumed continuities are unrealistic. Subse~
quant analyses will ectablish the reascnableness of implicit assumptions
ouch as thess by sucessively relaxing thea to sscertain the impact on
the outcomss computed by this set of experiments.

......
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Tadle 4
SOVIET IMPORTS AND EXPORTS BY HAJOR REGION,

3976 PROJECTIONS IN MILLIONS OF DOLLARS
Jmports Fron Exports To
CMEA countries (Esstern Europe) 16,363 (48.4%) 14,433 (46.6%) f
; Western Lurcpe 8,970 (26.6%) 7,128 (23.0%) ;
! U.S., Japan, snd other "developed vest® 3,664 (10.8%) 2,011 { 6.5%)
' Developing countries 2,936 ( 8.7%) 2,296 ( 7.4%) 4'
Other socialist countries 1,728 ( 4.2%) 2,900 ( 9.4%)
Usapect f1ad 100 (0.3%)  _2,200 € 7,10
Total 33,008 (100.08) 30,998 (100.0%)
l
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€. ’ Four Illustrstive Scenarios
Putting these variations in oider, we have four basic scenacios:

(1) civil defenss vhich evacuites Soviet uities,
together with continued trade with Western Europe;

(2) civil defense as before but not trade with
Western Furope;

€3) nuo civil defense but continued Western
European trading} and

(4) nafther civil dafense nor trade with Westarn Europs.

In each case we sxamined the sxtent of aconomic recovery over a
five~year pericd, looking at tha level of GNP, ite composition, and
the tate of racovery of major dimensions of the economy. SOVMOD
couputes a greac variety of associsted detail. In further ressarch,
4t would be important to analyze many internal devalopmeats, sector
by sector and year by ysar, but in this initial ressarch stage wa
conline our raport to mejor feicures of the four scenarios.

Variation of defense expenditures during the recovary psriod wes
also examined as a significint iofluence on trends. 1In the nid-1976
version of S0VMOD II, budgeted defense outlays are not closely linksd
vith inaividual industrisl btranch output levels and ve found that the
impact of varying the lavel and growth rice of defense sxpenditures
ves negligible, This should not be taken, however, as an accurats
description of the rituation to be axpected under poststtack recovery,
It vepressnts a de’ iciency in BOVMOD that is now being cérrected.
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¥, ' Redirection of Resources Under Enhanced Command ‘

‘ As noted above, we assumed that ths recovery period would begin with
a substantial redirection of econvaic resources away from civilian

cousumption and toward investment in the rebuilding of capacity. The
reasulting changes are most drastic vhen ritiea are not evacuated and vhea
trade with Western Europe ceasss. The shifts are leas severe if civil
defense and continued trade vith Westsrn Europe si'e assumed. Two of the
four scenarios are illustrated in Table $, whose upper panel shows end
use changes assuming civil defense and continued Westeru European trade}
their absance shows the consequences displayed in the lower pansl.

’ The share of consumption {n total GNP drops from 60 percent in the
cotitrol solution dowu to 50 parcent (43 percent without civil defenss

and West Eurvpean trade), vhile investment risms from 12 percent to

AO percent of GNP (44 percent without c¢ivil defense and West Europsan trade).
Under our assumptions there ls a very drastic cut in the availability of
congumsr durables, which fall to one-third or less of the control solutiom
levels. Pood for comsumption is maintained by our assumptions at

unchanged per capita lavelsai the absolute amount falls only in proportion

to population lossas. SOVMOD computes rasulting availabilities accordingly,
aod the levels for the first two recovery years ave shown iu Table 3.

' The adjustwrnts inserted in the SOVHOD structurs that led to thla
outcoms are gat forth in Table 5. Solution valuss for civilian
consumption computad as a residual claim are sst lower than they would be
othervise by 3 billdon rubles for duxables and 5 billion for nondurables
in sach of the fivet five recovery years, Inwetnent outlays in each of
the firat two years ara vreduced by 5 billion rubles in housing and

3 biliion in the services sector, vhils being increassd by 2.5 billion for
transport and commmications, and 12.5 billion rubles for industry. Note
thet tha prior claim of investment on xesources whows a uet increasy of

S billion rubles each year. Within industry the increasss are focused by
assumption on machine building and eluctroenergy, with increased attention

23
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‘ Table 3

END-USE CHANGES IN LEVEL AND STRUCTURE OF OUTPUT,
CONTROL SOLUTION VERSUS YEARS ONE ANDE OF PAR,
i IN BILLIONS OF RUBLES AT 1970 PRICES

SCENARIO ONE-~CD AND WE TRADE

1976 IN CONTROL

OUTPUT CATEGORY SOLUTION YEAR ONE YEAR TWO
rooD 132.5 1.1 14,8 i
80FT GOODS 66.6 5.3 a8 ,
DURABLES 21.0 7.8 11
SERVICES Si.7 2.4 A3
TOTAL CONSUMPTION 281.8 ( 60%) 173.6 € S0%)  200.9 ( 51%)
INVESTMENT 149.2 ( 32W) M4 (407)  138.9 ( 40%)
OTMER USES 2.1 6. 8% 36.4 ¢ 10%) 3.7 9%
TOTAL GNP A70.1 (100X) 3514 (100%)  397.5 (100%)
; SCKNARIC YOUR—NO CD AND NO WE TRADE
1976 TN CONTROL
PUT_CATEGORY SOLUTION YEAR ONE YRAR THO
¥00D 132.8 94.9 97.8
8OFT GOODS 6.6 28.2 30.8 ’
DURABLES 0.0 47 3.8 k
SERVICES Skl 1Y .\ I} y
TOTAL CONSUMPTION 281.8 ( 60%) 1312 (43%)  131.6 ( 4AX) ‘
INVESTMENT 9.2 ( 322) 1309 ( 44%)  249.4 ( AAX) N
OTHER USES 39,1 (8 40,3 (13%) 418 (12%)
TOTAL GNP 470.1 (100%) 306.4 (2003) 342,35 (100%)
24
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ADJUSTMENTS TO CONSUMPTION AND INVESTMENT IN
THE CONTRXOL SOLUTION, BY YEAR, IN BIiLIOWS OF 1970 RUBLES '

Year 1

Consumption of durable goods =3.0
Consumption of nondurables =5.0

Investment outlaye:

Housing =-3.0
Services sector -3,0
Transport and communications 42,5
Iodustyy +12.5
Within industry:
Machine building +5.0
Blectroenergy +2.5
Yerrous metallurgy +1.5
Petroleun products +1.5
Chamical products +1.0
Construction matarials +1.0

25

Year 2 Year 3 , Year 4 Year §

=5,0 «5.0 «5.0 =5,0
=5.0 -5.0 -500 =5.0

~5.0
=5.0
+2.3
+12.3

+3.0
+2.3
+1.5
+1.3
+1.0
+1.0
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alsc to ferrous metallurgy, petroleum products, chemical products, and
construction materials., After the first two years theae new directions
of {nvestmeat continue to shaps the recovery pattern as SOVMCD computes
consistent sectoral recovary traends,

¢, @ Impscts on Consumption and Investwent <&

‘ Table 7 and its accompanying chart show how the level of aggregata
consusption davelops over tha first 5 years of recovery under our four
scenarios. The control solution shows consumption riass from 282 billion
rubles to 329 billiom rubles or by 17 percent over five years. By
compariaon, ths assumed attack in the absence of civil defense and trade
with Western Zurope would bring aggregate consumption in tha firat
recovery year dowu to 46 perceant of tha control solution level, i.s., it
would be cut by more than half, If there was mno civil defenae but trade
wvith Western Burope continued, the 2ut would be to 49 percent of the
control solution level, Under these assumptions it would take somsthing
1ike 15 to 20 years for civilian consumption to ragain the control solution
lavel (10 to 13 years 1f Western European trade coutinved).

. If population losses are held down thyough prior evacuation of cities,
the fall in conavmption iw tc 39 percent of comtrol solution levels (62
percent if trade vith Westerm EBurops is maintained). Recovery procuads

at about the sama rate thersaftari the level of consumption would regain
conttol volution levels in 10 to 12 yeara in this case (8 to 10 yaars if
Veatarn Rurope trade is available). While thase blows to consumption

are ssvere, they involve our assumption that & subsistenca diet is assured
throughout; 4t 1s the avallability of consumar durables that is drasticslly
curtailed in all these acenaride.

‘ It is appavent that populstion losses are wore serious than tha loas
ol trade with Western Europs. The two lowest curves raflact the sbsence

of civil defanse evacuation of cities; tha two upper curvas show the

extent to whizh lossss are chacked through sdequate civil dafenss. For sach

26
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IMPACTS ON AGGRECATE CONSUMPTION IN POUR SCENARIOS,
YEARS ONE THROUGH FIVE, IN BILLIONS OF RUBLES AT 1970 PRICES (U)

o T | e DS TR

Jear) Yeaxr? Year)  Year 4  Year$

Control solution 182 290 304 ae 32
CD and WE trade 174 201 210 224 23
3 €D, no WE trade 167 192 197 208 213
] o CD, WR trads 13 160 163 176 106
No (D, no WE trade . 131 152 152 139 163

Chart I

AMIGREGATE CONSUMPTION




of tha pairs, the upper curve rasults from the availability of trade
with Western Europe, while the lower curve reflects the situation without
this trade. The underlying absolute dsta are in Table 7. The reference
nusbers on the ratio-scale chart are indexes vwith the control solution
1976 level as a base of 100.

’ It tha sllocational prioritiss of the peacetime control solution hed

continued to prevail, the attack would have caused a substantial
veduction in the level of investment ss vell as consumptiou. We made a
test run of the iwmpact vithout any allocatfional ahift in order to

axposs the dimsnsion of the investment cuts involvad. Howaver, the
adjustments sat forth above in Table 6 have the effect of countermanding
this veduction in investment to such anm extent that the actual lavel of
iunvestmsnt outlays for the reconstruction of hsavy industry and
transportation actually rvegains the coutrol solution lavel after the first
year and thereafter rises increasingly above vhat would othervise hawe
prevailed. This 4in tum adds to tho depth of the cuts in howsehold
consumptions and 1. is the combined impact of reduced totsl output and
rediracted resources that appears {m our consumption sstimates. It is,
however, the rebullding of bastc industriul capacity that eventually
provides a foundation for the restovation of comsumer standards of living.

P The combined impact of these chisges 1o both consumpticn and

investmsnt makes the fall in total GNP less drastir than the fall in
consusption alona, and makas the rate of racovery more rapid. Table 8 and
its accompanying chart show the trends for each of our four scenarios.

When population losses are modest and VWestern European trade is available,
the GNP vegains the control solution level in five yesrs. In the absence
of civil defenss and Western European trsde, the recovery period extends to
seven or eight years. the abswnce of civil defense brings sggregute GNP
down initially to 63 percent of the comtrol solution level, vhils svacuation
of cities cuts the loss by 10 parcentage points. Tha presence or shbssace of
West Ruropssn trade makes no initial difference but doss affect the rate

of grovth modestly, adding three or four percenmtage poiats to the level of

20
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. Table 8

TARNDS IN TOTAL CNP DURING RECOVERY, YOUR SCENARIOS,
N BILLIONS OF RUBLES AT 1970 PRICES

Joor Year 2 Yanr 3 Yeur 4  Year )
Control solution 470 497 520 544 67
CD and W& trade b1} b 1] 21 448 476
D, no WE trade 1)} b 1) 413 436 458
Mo CD, Wi crado ¢ k TV k1] 390 ALA
Mo CD, no WE trade 306 M2 k1) I b1}
Chart 11
TOTAL QP
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GNP in the fifth year. In its overall impact on total GNP, therefore,
thase results suggest that the availability of rescurces from Vestsrn
Burops vill not make a major contributiom to Soviet postattack economic
recovery,
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v @ DETAILED RECOVERY PHEWGMINA VITNIN THE INDUSTRIAL SECTOR -»

! A @ [Isctors Inflvencing kecovery in Pive Malor Branches ' @

(U) The power of SOVMOD to trace out the interscting phenoment of a
detailed responss to & hypothatical attack can be ululuud'by

following soms of the {mportant ssctors of Soviet industry &s they are
reconstituted. In this section, therefore, we sslect five of the twelve
tndustrial ssctors snd exsmine the nonstrasting vays im vhich they respond
to two of the four scenarion.

‘ Several factors ave st work in determining thess detailed responses.
The First 1is the industrisl focus of the assumed attack. As noted sbove,
the assumed sttack takes out 40 percent of tha eapital atock of ferrous
metallutgy, 37 percent of electric power fized capital, 33 percent of
petroleum xefiaing cepacity, 33 peraent of the fixed capital capacity of
machine building and metal working, and 23 percent of the capacity of the
chemical and petrochemical products bramch. The absolute smoumt of
capital destroyed varies from 24 billica rubles for machine building dowve
to § billion rubles for chemical products. Theas lossss impact on the pro=-
duction capabilities of cach bransh and also defise the dimeneions of tha
vebuilding task.

‘ A sucond factor influencing esch brench's response is the nature

of {cs production function. As cam be seen in Tabla 9, these brauches
differ oharply in the proportices of labor snd capital they use. They also
differ in thy extent to which they drav on imported capital, and in the
overall responsiveness of outpwt to changes im variable inputs. The
relevant coefficients for Coby-Douglas' production functions fitted to the
loge of sbsolute valuse are eet forth im table $A. While thwe story here fo
complan, it 4s sufficieat to note that changes in labor input have & wwall

| @» Two-fector production funations homogemsous of degres cns.
n
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Table 9A

SOVMOD IY INDUSTRIAL BRANCH PRODUCTION FUMCTIONS (SIMPLITIED):
COEPFICIENT VALUES FOR RIGHT-HAND ELENENTS

Domestic Imported
Consgant labor Sapital Copjtal

Rlectric power =47 ) 40 +62 we
Parroun metallurgy 31 9 3 -
Petroleun products 3.00 07 +A3 23
Chendcal products 1.13 3 23 Ay
Naciiine building 1.08 7 .51 «16

@ ™ien

Capital formation equations for sslacted branchas of industry,
SOVNOD 1X, summer 1976:

Blectric power! AR = 1,391 - 1-33(1.1#!_3) + 1.52(2_’4' LI
Terrous aetals! Ax s A2+, +I,)
Petrolowm producte: &K « .21 ¢ 1, + 1)
Chenical productar &K = ,52(1_,+ T
Wachine buildinget 4K = 53(1 + 1_

)
P




effect on autput changes of petrolaum products, that chemical products
production is substantially influenced Ly imported capitel, and that
capital is a praater ianflusnce than lador [or all five of thass branchas.
The branches differ also in the speed with vhich their fixed capital

can be rebuilt. Construction of electric power facilities takes up to
five years in (his modal, as indicatad in Table 98, PFerrous metals

and petrolsum products require up to thrae ysars, vhile the delays for
chamical products and suchine building sre less prolonged. In recent
Soviet experience, as illustrated by the capital gestation funceion
estimiated for the chemical products branch, the bast results come from
exluding current-year investment and fouusing on investmant in the
preceding two yearsi for machine building on the other hand, the prwverful
terns ars current-year and preceding-year investmant. Finally,
restoration of the five branches varies because of sssumed investment
priorities which asaign spacial importance to slectric power and
patroleun products. The combined influence of all thess factors produces
markedly different saquences of reduction end veconstitution, as spelled
out in the following brief discussion.

». @ Intrial Iseaste on Cepiial, Lavor and oveoue @

M 7eb10 10 ehove how the Eive selected bracches of tedustry resct

in the first year of the recovery period, compared to the lavels of
astivity they would have shown in the contrel solution. Output levels

for al) five industries ave, of courss, lower than in the control solutiom,

but to different oxtents. The ouput reductions are compared in Table 10
vith the cute in [ined capital and labor force that taks place under tha
assumptions of Sesnario One and Scenario Pour. According to our
ssrumption, tha cuts in Cinad capital are ihe same whether theve is
eivil defense protection or wot, while the reductions in labor forvce

48 assumad to be 40 parcent vithout civil defense and 20 perceat with
aivil defense. These labor cuts appiy waiformly to sach of the five
branches (slight deviations in the data reflect minute model adjustmenta

»
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! CAPITAL, LABOR, AND OUTPUT LEVELS, FIRST YEAR VERSUS CONTROL

SOLUTION, ‘TWO VARIANTS, IN BILLIONS OF RUNBLES AT 1970
PRICES AND IN PERCENTAGE OF REDUCTION

) Control ___A Awverming
! Solution CD-WR 1] No CD-VE X Fall

! ' FIXED CAPITAL AT BECIRNING OF YEAR

! : Blectric power 34.0 M0 » M.0 »
. Ferrous matallurgy .2 19.2 40 19.2 40
Fetroleum products 28,3 18.) 33 18.) 3
Chamieal products L} 1 3.9 23 23.9 23
} Mashine building 7.5 M3 3 9.3 n

' AVERAGK AMNUAL LAROR PORCE (000 workars)
‘ Blectric pover (1} L1 19 424 »
) Yexrroua matallurgy 1,366 1,108 19 [ 71 ] 3»
Perroleum products 0 a3} 19 173 40
Chealcal products 1,1 1,42 19 1,080 »
Machine building 13,930 13,31¢ 1 a4 »

ANNUAL GROSS outrur

Rlectric pover 141.0 9.3 a 86.6 »
; Yerrous wtallurgy 123.7 8.9 3 8.1 1]
: Petrolaum products 130.4 119.¢ 0 117.3 22
Chamical products 1490 120.9 1% 116.8 22

| ; | Machine building 152.2 1189 a2 3.2 26
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end rounding errors). Tha interbranch differences in capital cuts reflect
the spacified aysumptions about the hypothetical attack.

Por all five branches the veductions in output ave wore drastic
when lack of civil defense evacuation leads to 40 percent reductions
in the labor force. For slectric power and ferrous matallurgy, the

’ output cuta are proportionats to tha cuts im capital and labor. 1In the
! other thraa branches, output cuts ars less than proportionate to the
reduction in capitai and labox inmputw, though the marked contrast for
tha chamicals branch disappears in Scenarie Yourx.

‘ The electric pover industry and iron and steel industry are ths tw

vhosa output falls wore sharply, aince they wers the hardest hit and

thety production functions are sensitive to changes in capital input. By

contrast, the chemical products industry, unususl in its insensitivity to

capital and labor fnputs and also lmast badly hic in the attack, shovs omly

i & 13 percant output reduttion under the asswmptions of Scemario Oue. The !
machine building and metal working branch, like the petroleum products

branch, show aa output reduction of about ocns-£ifth in respouse to capital

| cuts of one-third and labor reductions of one-fifth uoder Bcenario Ooa.

. @ Necovery Trende over the Firss Five Years @

’ The process of economic racovery occurs quite differeatly in thass
five solective branches of industry, as ¢an ba saen from the data in

Teblo 11. Capital capacity is recomstituted at different ratas, refiscting
both the differences in attack iwpact, and, wore importantly, the
differences ia aseused prioritiss for investwsat together with tschaical
‘diflerences in the spesd of capital comstruction (langth of cupital
goatation parieds), The sharpest incresse in amnual investwsnt is iu the
unchine building and watsl working (M) industry, vhare annual investwent:
outlays ia the fifth year ave 3,3 times as laxge ar in the first ysar.
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AND CRUSS OUTPUT, FIVE SELECTED BRANCHES OF INDUSTRY,

Electric power
Ferrous matallurgy
Petroleum products
Chemical products
Machine building

Rlectric pover
Ferrous setallurgy
Petroleum products
Chemical products
Nachine building

R.actriec pover
FPerrous metallurgy
Patroleum producta
Chemical products
Machine building

Elsctric pover
Yerrove wetalluvgy
Patruleum producte
Chanical producta
Machine tuilding

& o

RECOVERY TRENDS IN LABOR PORCE, INVESTMENT AND CAPITAL STOCKS,

PIRST FIVE YEARS OF PAR, SCENARIO ONE .

Control
Bolution _Pirst Second _Third
LABOR INPUT (thousands of workera)
697 566 357 569
1,366 1,108 1,107 1,118
287 23 240 an?
1,778 1,442 1,439 1,490
13,%30 11,316 11,392 11,917
ANNUAL INVESTMENT (billfon rubles)
4.3 4.3 6.9 9.4
3\ 3.1 3. 7.4
6.7 6.7 8.7 10,8
hod A4 5.8 7.2
9.3 9.3 1.8 23,3

FIXED CAPITAL 8TOCK (billion rubles)

54.0
3.2
28.}
A
7.3

ANUAL GROSS OUTPUT (billion rublaes)

141
124
130
149
152

9.3

”
8
120
129
119

NS
21.3
20,3
26,6
33.3

10)

92
128
134
127

M,
24,1
2.6
29.2
64.0

13

1]
13
139
138

Pourth

380
1,122
232
1,510
12,221

139

Fifth

586
1,132
257
1,532
12,366

52,1
3.3
3.9
3.6
108.8

129
121
166
151
183

Five-Year

X _Increans
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Expansion in MBMW investament outlays starts lssediately and continues
throughout the five-ywar pariod. By comtrast, fixed cspital investment
outlays in the chemicals Lranch and the patrolevm industry warsly double
over the firat five years, The absolute fncrements are wuch smaller and
rine far less rapidly than in MEMW, Investmnt in electric power and
ferrous metallurgy expands substancially; the £1fth year level is 2,63
timey tha first year leval for alactric power and 2,48 times as large
for ferrous metallurgy.

' By contrast with these sharp increases in investwent, the recovary
rates of expanvion in the labor force are extremsly modest. In machine
building and petroleum, the fifth-ysar lavel of labor input is about 10
percent larger than the flvet year, vhile for slectric power and ferrous
metalluegy the tive-ysar iicrasse is only between two and four percant}
chemicals records a six parcent increase. Labor is in short supply, even
wndar the assuspcions of Scenario One vhere civil defense holds the urban
population loss down to 20 percent, and the model doles out labor
{ocremenca sparingly.

. As & veault of the marked incresses in annual investment outlays, the
fixed capital stocks of thase five branches all expand substantially,

Tha sharpest incres<s is shown by machine building and metal working, vhers
the fifth=-year capitul stock {s 2.4 times Az large as thy . {rst yesr's
atock, reaching a level 48 parcent above that of .’ : com .ol solution. In
electric power, the capital stock rises 53 percant, but dossn't quits
vegain the control solution leval for 1976, Capital im tha other three
branches rises betveen 60 and 85 percent, sxcesding control solution levels
by 10=20 percent,

‘ The combined results of these changes in labor and capital input is
to permit a substantial degree of vecovery in output lewels, differing
noticeably from one branch to another. Fanel one of Chart 11l shows

the trends, Output for machine buildirg and watal workiag rises 33 percent
in the first five years, reaching & level 22 percent abowr. the control
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solution. The output of electric power, however, through rising 33 percent,

1s still nine percent short of the base year contrel solution level. Iron ;
and steel output rises 39 percent over this five-year pariod, almost reaching
the control solution level, and the petroleum industry raises its output 38
percent, exceeding the control solution levsl by 11 percant. The output

of chemical products and petrochsaicals only vrises 17 percent, but since

its initial decline was so modest, the fifth-year level returna to the + .
control solution level.

‘ This snalysis of branch recovery has refarrud so far to Scenario One ..
in which ecivil defence protects the labor force and trade with Western
Europe proceeds without major reduction. How much differunce does it make

if ve sxamine rscovery ratec in Scenario Pour, in which there is no civil
defense and trade with Western Europs comss to a halt? Summary results

for these five sslectad brancheas of industry are display.¢ in Table 12.
Results differ substantially from one branch to snother. Electric pover
and ferrous wetallurgy show practically mo growth in labor input, comwparing
the £ifth year with the first year of recovery., Patrolsum products and
maching building, on the othexr hand, show labor input increases of 11-12
percent, equal to thoss thay showed under Scenario One. PFor chemical
products, the labor imput increase is six percent as it was in Scenario
One, By our assumptiona, tha volume of annual iovestment and tha resulting
changes in fixed capital stocks are the sams in Scenario Four as they

, ars in Scenario (me. This is, of course unrealistic, but is was not
feaaible to carry out more refined adjustments in these initial experiments.

’ Though the recovery of output imh in Scenaric Four is lower thsn ia
Scenario One for these five industrisl branches, the contrast is only
marked for the chemicals and petrochemicals imdustry, Here output in the
f1fth year is only four percent above that of the first year, as
contrasted with a 17 parcent growth under Sceuario Oma. Output remains
almost 20 parcent below the preattack level, as shown in the lower ponel
of Chart IlI. Scemario Four also involves a falling off in the volume of
diwsported capital for the chemicals branch, and though domestic capital
formation replaces imported cspital in wlume, the lower productivity of
domastic capital svidently puts a mon-negligible drag on recovery.
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W Table 12

PIRST=YEAR AND FIFTH-YEAR CONTRASTS BETWEEN SCENARIOS ONE AND
POUR, PIVE SELECTED BRANCHES OF INDUSTRY <«is

Pirst Year Pifth Year Percent Increase
CD-WE No CD-WE CD=WE No CD-WE _CD-WE No CD-WE

LABOR INPUT (thousands of workers)

Electric power . 366 624 386 428 3.5 0.9
" Ferrous metallurgy 1,108 828 1,132 8315 2.2 0.8
Petroleum products 233 173 257 193 10.3 11.6
Chemical preducts 1,442 1,080 1,532 1,141 6.2 $.6
Machine bLuilding 11,316 8,477 12,566 9,420 1.0 1.1

FIXED CAPITAL STOCK (billions of rubles)
Electric pover 34,0 34,0 32,1 52.1 83.0 53.0
Terrous metallurgy 19,2 19,2 3.5 33.5 85.0 83.0
. Petroleum producta 18.3 18.3 33,9 33.9 85.0 *5.0
' Chemicul products 23,9 23.9 38.6 38.6 62.0 42,0
| Machine building 49.5 49.3 108.8 108.8 120.0 120.0

. ANNUAL CROSS OUTPUT (billions of rubles)
Lo Electric power 97 87 129 3 33,0 20.0
: ! Yerrous metallurgy 87 78 123 109 3.0 40,0
Patroleum products 120 117 166 153 38.0 1.0
Chemical products 129 117 131 122 17.0 4.0
X ! Machine building 119 112 188 10 5%2.0 50.0
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i ‘ MAJOR LIMITATIONS OF SOVIOD I POR RECOVERY ANALYSIS

A. Inadequate Specification of Dafense Sector Relations with Industry

anspactat 4s;.
—

SOVHOD 1! handles defense claime primarily as a budgetary influence,
kaeping rusources avay from investmsnt and consumption. Requirements
are not, however, made specific as to induatrial branch or output category,
not are the labor force implications carefully modeled. Now that new
nusbers are coming available it will be feasible to build a wore detailed
defanse componsnt into SOVMOD so that these links betwean defense claims
and the surrounding economy are spscified with more precision. This will
have greater critical {mportance in the recovary pericd than in normal
peacetine conditions since greatsr commitment to defense during recovery
weuld lover investment snd prolong recovery of industry and consumption,
It will also have greater strategic sigrificancy since competing prograu
priorities during recovery will determine the basic shape of the recovery,

B, lack of Attention to Materis] Flow Constrainty and Capitel
Spesificity

Production functions in SOVMOD IX wake output a function of labor and
ecapital dinputs but do not take account of intermediate purchases from other
producars, As a rasult, structural limitations on current output ars under=-
erapresanted in the wodel and ths economy's ability to change {ta pattern
of production is overestimated. This deficiency has now been repaired with
the fnsertion of an input-outpu¢ m~dule fn SOVMOD 11X, A velated short~
coming concerns the initial lack of detail on end uses; here too the next
generation of SOVMOD permits specification of priorities with greatar
precision,
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SOVMOD II directs generalized investmsut resources into the building
of new capital stocks {as it should), but also permits existing capital
to shift from one activity to another in a very unreslistic way. Under
postwar conditions, whers sharp clanges in the composition of output
must be expected, a more tightly codstrained set of capital reletionn is
necessatry. In a succsssor model this can eaclly be arranged.

C. lnadequate Treatment of Forveign Trade and Yts Domestic iinkages

Exports and imports are ralated to the world svonomy through normal
peacetime vélitive-price i6fluarices i ROVMOD II.' ‘Culy in'a’ Yéu wectors
are Soviet equipnent imports clouely linked tu dcwestic capital
formation and hraanch outputs. This broad approach is currvently being
supplanted by a wuch more detalled specification of tha foreign trade
sactor so that SOVMOD III1 will be far move capable of incorporating sarked
changes in tha compositicn of foraiga trade and tracing their iwpact on

- the domsstic Boviet economy.

D, Insbility to Model the Phases of Recovery

All the experiments reported above derived from a model that
contained & great many iunfluences carried 5ver from tha years praceding the
assumed attack; tners was no thorough way to cut these ligged responses
out of the modal. Hany endogencus variables coutinuved to be determivad by
activity levels {from ome to four ysars earlier (that 13, in the preattack
poriod). Investwsnt continued to be influsnced by carlier tax revenuas,
aod vorksrs responded to earlier relative vage differences.

Thic iuability of SOVMOD II to handle a sharp break with normsl
poacetime continuitien calls for the desiga of a modified wodel that s
specifically built to start off the recovery period with a {:ruuh set of
paramaters, unhooked from tho past. Moreover this firet stage of recovery
will involve festures of "enmhanced commnd” that substantially aslter the




ey Th ) S B TR A B R E L R s s M A o Mt A Y R Garme ttmbehig AASS Be e eh ¢ e A1 - Mt B apniibatip iy Aty W

priorities and allocation machanisas of the wodel. During the process of
racovery tha "ecnhanced command" phase will give vay to a "trsnsition phese" .
on the way to eventual appsarance of a nev “peacetims normal" phase. At \
prassut, SOVMOD I1 cannot handle these transitions, but a wodified wmodel |
can be bullt specifically tv do wmo.
i
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