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ECO~:;01~.~C POTENTIAL FOR VgAR: ..... 

~5 April 19~9 

COLO}~L.(HARLAN: Th.~ Prench delegates to the Paris Peace Conference Of. 
1919 were', afraid of Germany. At t!}at t~.e Germany was beaten and helnless~ 
apparently she was in no position to threaten, any-other nation.. The ~bench, 
however# feared" .~.,~at they termed Germany's potentiel de guerre.. They pointed 
out certain pertinent factS: Germany had a population of some 70 million, 
against Francet~ AO million; Germany possessed ~he greatest industrial.. 
plant in.'Europe,supported by superior mineral.resources; the:Germa~a people 
were industrious, .capable and warlike. 

• j. ~." ; " 
, ." . 

The Treaty of yeFsa~l les  co.utained many provi~ions designed to al lay 
French f~a r s :  Germany los@ t e r r i t o r y  and p o p u l a t i o n ,  ;The t e r r i t o r 3 r  c o n -  
tair.@d mor6 than  h a l f  of  he r  most impor tan t  mine ra l  r e s o u r c e s - - c o a l ,  iron~ 
z i n c ,  l e ad ,  and p o t a s h ~ a n d  some 12 to  15 p e r c e n t  of  he r p rinc:Lpal a g r i -  
c~ltural- products. On' the military side, Germany was reduced ";o an'arvy 
of lO0 thousand men and to an insignificant navy. Germany~ however, lost 
only 10 percent of her manufaoburing facilities. 

In January 1923 Poincare', did not hesitate to order tke' occupation oT 
the ~uhr to guarantee the pa~ent of German reparations in'default. Belgium 
also cooperated in th~ occupation, but manor nations, such as G:¢eat Britain 
and the United States, rather frov~ed upon this display of .~re:.~ch military 
might." The German case received sympathetic consideration hy th~ other 
allies, which was reflected in the Dawes Plane The Ruhr ~.~s finally 
evacuated en 81 July 1928, 

In I~arcb- 1935 Hitler repudiated, with impunity, the' military.and naval 
restrictions of. the Treaty of Versailles,. This action merely regularized 
a situation that had obtained. for many years; Germany had been rearming 
in secret. Just'a ' year later Hitler repudiated both the Y~rsailles and 
Locarno treaties, Simultaneously sendinh German troops into the Rhineland. 
France wished to oppose this action.by miIitary means., but did not feel 
strong enough to do so without partially mobilizing,, an action which would 
have cost so much that devaluation of the franc ~!/ould have ~een i~ev%table. 

.. / The' contrast be~/;een French-German positions in 1923 and in 1936 brings 
home two imporbant lessons, the first of which is that m~litary potential 
is no shbstitute for power in being. "Germany's potential was of the same 
order of magnitude i.n 1923 as in 1936, but her newer in being had enormously 
increased in the 13 year period. The sscond lesson is that ~heer numbers 
of troops are no longer all-important in determining ~.ilitary power; the 
question of armament--which is primarily economic~ in nature--must be given 
due weight. The French forces still outr~umbered thc German tgooos, in 1936, 
but the German equipment was more modern and the German industrial machine 
was more than a match for French industry. 
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The discussion today vrill be confined to a consideration of economic 
potential for ~~r. This term requires definition a~nd some explanation: 
The definition we prefer is, "the capacity of a natio~ to support a 
v~r effort logistically. ''• To put it into other v:ords, this means thc 
capacity to equip and supply armed forces operating against an enm]z in 
the field. 

Economic potential for war is, therefore, that part of the totml 
possible production of goods and services that can be utilized for war 

~ ~ - - r"  • purooses. "Economi.c ~otontial for war should not be confused ~,Itn "war 
4- " '! po~ent!ml , .which is the capacity of a nation to impose its will on an 

enemy by fo~ce. . . . . . .  War potsntia! varies according to a host of factors: 
the nature of the enemy, the location of the theater of war, the morale 
of the peoples involved--to mention but a few. Economic potential for 
war, on the other .hand, m~y be estimated on the basis of normal peacetime 
conditions v,ithout making any strategic" or tactical assumptions, Such an 
estimate is of value to hhe war planner, who fits it into his mds~ic and 
then .applies the assumptionsto the vfnole. ' .  

"Today, wc Shall take ~p first the elements of economic potential for 
war, which arc, of course, thc"same as those of nationa,1 economic strength, 
Secondly, wc shall consider certain statistics rcfloctin~ national ~econ0mic 
activity that can bo used as indices of economic potential for war. Third] 
we shall look into the question of national material deficiencies, sincc 
those must bc taken into account in dealing with ccono-~ic indicoso Finall~ 
we shall try to roach conclusions as to the validity of the economic indic( 
Suggested and as to the efficacy and limitations of various methods of ove~ 
coming material deficiencies, including stoc~.~piling, 

"To this audiencc there is no need of emphasizing the importance of 
logistics in modern warf.~rc; .oonscquontly it will not be necessary to 
demonstrate that the ~:rar-making power of m no~tion is limited by 'its 
capacity to provide it~ military forces with mdeQuatc quantities of the 
most cfficient weapons,-equipment, and .supplies. The " ~ "~,~ Incro~sl~ i.~.O or~ ant, 
of munitions in warfare is borhe out by the fact that although munitions 
acc6unted for only 5 to 10 percent of the total cost of "France-Prussian 
~,~, this figure rose to 80 to 35 percent in World War I, and to .TO'to 75 
percent in V.forld War II,. , - .. 

Elements of Economic Potcnti~l for V~o.r 

Therc arc mo~±y methods of considering the elements of economic strongt 
of nations.. The method proposed tod~y is one which has boon used.satis- 
factorily in thq :least and which appears to be sufficicntly comprehensive 
for our purposes. Y ~ O  shall .group thcsQ elements.under throe general 
headings: geography t population, and production resources, %s shove% in 
Figure ,i bclov:. -. 
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Figure l o 

1 "  GoograDhv 

N 

: a .  Position 
b, size and shapo . .  

e. T opo'graphy . 

d, Climate 
c. N~tural resources 

Elements of economic potential for >~r. 
L -." • 

2. Population 

• ? 

a • 

a. Vital sto~istics .... 
b' Education 
c. Health 
d. Population distribution by occupation 

S& Production rcsouroos 

,a. Agriculture -.. 
b, ~&ning and mo.nufacturing 

.. : . , r  C-' S o r v i c o s  "" 

Under geography ~,'re sh~ll take up "position" first. By this term v , ' o  

moan the loeati6n of a nation v:ith rospcct to other nations, source s of 
supply, markets, and-tradc routes. Venice roved its affluer~co inthe 
~&ddle Agcs almost ontirel:f to its position athwart the trade routc "from 
Europe to the East. The rise ofboth British and Japanese. economic p0vror 
at later dmtos ~s duc in no sraall me~sure to thcir position on sea ImnQs. 
Today the United States is v~-oil pie.cod ~~ith regard to cortb.in ossenti~l 
imports that can be secured from the other nations of this hcmisphcr0~ but 
it is badly placed to assure the supply of other essentials ~h~t only the 
Easter~ Hemisphere can provide. ' 

The second geographical clcmcnt is "size and shape." "The cooheroic 
development of France h~s boon aided by its compact shape t ~vhile that of 
Italy has been hindered, especially:-in, oo.~uunications, by its elongated, 
irregular shape..The small §ize of such countries as Belgium and the 
Netherlands made it impossible for thom to develop economically ~.,tithout 
help from their larger neighbors. 

.... The.]tHird geo4~raphi'cal clement is "'topography." Tho"ruggcd torre.i~ - . 
of sue'h countries ~s Yugoslavia .~md Bulgaria has:, tended he keep them in . 
a primitive statc> cconomic~lly. The dcvclopm0nt of our own country -~¢as 
greatly aided, by' the existence of broad river valleys and enor'mous 21~ins 
and the Great Lakes, ..... 

J 
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The fourth geographical element is "climate." This is import~ar_t both 
for its influence on people and on the physical onvirommont. Extremes of 
either heat or cold militate against economic dovelopmOnt. Almost half 
the area of the Soviet Union consists of frozen tundra, which can support 
but little life. On the other hand the hot, unhealthy conditions obtaining 
in central South AmOrican and central Africa have successfully defied manTs 
attempts to extract, or even to explore adequately, the minora! riches of 
those regions. Low annual rainfall or cxcossi.ve precipitation affect 
agriculture adversely. 

The fifth geographical element is "natural resources." The deposits of 
coal and iron ore in Britain made possible the.initiation of the Industrial 
Revolution in that country; the richer deposits in the United States per- 
mitted this country to assume die leadership oK the world in ind%strial 
development. On the other hand, deficiencies in vital resources, such as 
fuels, have acted as brakes on the economies of nations: Prance and Italy 
are greatly handicapped in this industrial ago by inadequate deposits of 
high-grade coal and an almost total lack of petroleum. 

This brings us to thosc clomcnts w c  havc grouped undcr 'fpopulationo" 
The first of those vre may o..%11 " vi~al statistics:" This is concerned 
with &uch matters as total nm~ibcrs, age groups, birth rates, and death 
rates. Total population is obviously an important 61cmcnt of the 
economic strength of a n_%tionj but numbers acquire greater significa'zoc 
when analy~.cd. Since females arc somewhat less productive economically 
than malcs, and the *cry ??oung and the aged arc loss productive .than those 
of intcrmcdiato ages, the brcakdov..~ into sexes ~md ago groups is enlighten- 
ing° Population trends m.%y bc doduccd from a study of birth rates ar.d 
death rates; those trends have a considcrablc cffcct on national economics. 

.The second population clement is "education.': The economic productivit 
of a nation with a high level of literacy and technical skills is naturally 
greater than that of a .~blon similarly endowed v:ith natur~l resources but 
whoso people are less well educated. 

The third population element is "health." Woll'fed people, free from 
endemic diseases can obviously produce more than others not so fortunate. 

The fourth population element is "population distribution b~r occupation 
by this is meant the division bct.vccf~ those employed in pri~.~ary, secondary, 
and tertiary industries--agriculture, mlnl_.~ and manufacturing, and service 
It is axiomatic that nations, a largo portion of ~vhose people is engaged 
in agriculture, arc incapable of a high rate of economic production; such 
nations have difficulty in accomplishing much more than feeding themselves. 
On the other h&md, the nations, the majorit~y of -~,hosc people derive their 
income from mining and manufacturing and scrvices~ have higher stom.dards 
of living and greater economic potentials for v~'ar. 

4: 
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V~ro now come to the sorics of elombflts classified as "production 
resources"--probably the most important group of all. Their Icf.~d themselves 
to measurement° The first of those .elements:is "agriculture". The maim 
consideration hero is degree of self-sufficioncvo The nation that cannot 
food itself is at a groat disadvantage. 

The seeohdloicment of this series is "mining and manufacturing", ks 
armed forces depend upon mining and ma~ufmsturing industries to arm and 
supply thcm~JitH'all i-toms except food t the' i.mportan~o of this ol'cmcnt ". ".~i 
can hardly bc overestimated• . . '  • ' : 

,:. .. 

The thiri and last clement of this series is "services," Tht service. 
• °~ • 

industries comorisc a vast r~ngo, including practicall~j all the profossxons, 
J-" ~-u from Insurance to public :utilities. It is to thc service induiitrios. ~n~ . 

we look for the additional personnel nocdod for war production:, .as it is 
possible to.reduce the amount and number of services '§",~olied c,~ivilians " 
in wartime. . 

Indices of Economic Potential for ~7ar -. : 

Those at6 the blomonts Of economic strength. ~¢any of them cannot be 
measured diroctly~/bu t all of them arc reflected in the economic production 
of a nation. .?re shall • now 6xplorc the possibility of deriving statistics . 
that may furnish indices of O conomic potential for war. The o~'~ ~ - o b r a L , ~ l ~  " cal 
elements of economic strength defy stat~stical treatment, ~Yt cannot.assign "~ 

"si'7..o and shape" numerical values that h&vc any real • meaning to "oo"siti0n", ,, 
"tcpography"~ "climate": and "n~tural:resourccs." Some of the population ` 
elements can, of course, be treated statistically. The "vit~l statistics", 
however, do not have go great a significance as some of the production . 
indiceg that we shall examine later, so we shall pass those over for the 
moment. Noibhor ";education'! nor "health" is susceptible of measurement 
in economic tcrms,.'but the "occupational distribution "~ carl bo expressed - 
mn percentages of the total working population.. Such a .breodOdo-~(~ has thq :;.° 
advantage of'oormitting direct cOmp.~rison of erie n.qtiOn ~J(~ith a:iother A 
high percentage of the population in aNriculturo indicato:S an economy of. "" 
a low or~Ior': and cons~quent.ly an almost .total .lack of Cap~city to oqouip :_ 
and supply armed forces; .~ c6untry such as Bulgaria, havin~ some 85 percent' 
of its pcoplcIn agriculture, is a typi.~al cxa~plo. .A nation havin~ a 
relatively high percent&go in mining and m%nu.f~cturing hs~s capacity for. 
supporting armed forces, particularly if it poss.~ssos a resbrv.~ in the form 
of a largc number of people, in the service industries. Thb united. St~oos,~ 
with 33 perco~t in mining and ~ " manul~cturln@ and 4 0  percent i~. ser~cos r 
is an exa~.~plo. ' . .  • 

[ 

The statistics that ar.c considered ti~c most useful fo r purposes of- 
ostimmting economic potenti_/1 for war are sho~ in Fi~uru 2- 

f • , 
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Figure 2. Indigos of Economic Potential for '~far. 

National Income 
Total Energy Consumption 
Total }~nor~l Production 
Stool Production 

Probably national incom6, which represents the total value of all 
goods and services produced, reflects the total economic activity of a 
nation b6tter than any •other statistic. It is always cxpressod in terms 
of money~ v~icN is a disadvantagc as far as domparison be~vcon nations 
is concerned, since co.,~parisons entail the use of cxchamge rates. The 
detcrmlnation of real exchange rates is a difficult but not imp6ssiblc 
problem. ~thods of computation vary greatly be~,~oen countries, making 
it necessary to adjust figures before m~qking comparisoSs. National 
income can be'broken do~:.~ i~to income from agriculture, mining and 
manufacturing, and services, bug the index figure for total national 
incomc can bo used as a general guido if other indices arc employed in 
connection with it. 

Sinco'economio production cannot take place without the expenditure 
of dnor~v, the consumption of cnor~r is indicative of total economic 

produotion. Indices derived from cner~r consumntion statistics ~re 
particularly valuable in t~at they ~ccontuato manufc.cturing. Energy 
proauction is also important, as a discrepancy be~/;ocn consumotion and 
productionusually indicates that the nation under consideration is 
either a net importer or exporto r of fuel. Energy figures are expressed 
in physical units, ~;¢hich permits directcomp%rison of one nation 7;ith 
another. 

A 

Since modern industry is dependent upon minerals t6 a grea~ degree, 
statistics relating to mincral production arc'highly significant. A 
German named Friodonsburg developed in 1956 a system ofv~eighting mineral 
according to their importance in ~orld'!Var I. The criteria used'by 
F~iod0nsburg in assigning Qveights vmro s to a considerable extent, sub~ 
jectivo~ but the system he devised is, v~ibh a few minor modificationS, 

.still in use. O~ly 16 of th6 most important minerals are considered, 
the heaviest weights being assigned to coal and petroleum. The metal 
given the heaviest weight is iron, as might be expected. The ~eighting 
method may be subject to a certain ~mount of criticism, but it possesses 
a very desirable feature: it permits all mineral production to be ex- 
pressed ih a single index figure. 

Steel production is certainly one of the most,significant indices of 
economic potential for v~r. Not only is steel essential for armaments 
and munitions, but it is essential to all industries--oven agriculture. 
Steel production is usually the lim&ting factor in economic development 
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in peace as vrell as a limiting factor in v~ar effort. The comoarison of 
the stool oroduction of one n~lon with thit of another is a rol~tivcly 
simpIo matter, and the inde-:~ thus obtained is of unqdosti0ned validity. 

• - Lot us test the indices v~e ha@@ just discussed by co.'up,ring %,zo nations, 
the United States and the U.S.S.R., v.~lose economies are no~ too " " -"" .... 

v ~ r o  can expect to find some agreement bot~.roOn the various r.~tics, P~t lenst 
in order of magnitude. Going b~ck to 1987, the l~st year for .Thich reason- 
ably reliable statistics arc available for SoViet Russia, v,~o find that 
the total_national income of-the Soviet Union, including the Baltic States, 
v~s"32 percentof the United States "~ • • f~urc, in bo~h energy cor.st~motion and 
ohergy production, the Soviet figure -:zas 2~_'porcent; in total mineral 
production~ 28 porcer.t; in stool production, 33 percent. Since 1937 there 
have undoubtedly been some cnanbos in the relative standings of the h,zo 
nations, but the modifications are probably not very great. 

It will bc noted that no atbe~\ot has boon made to determine what 
portion of the total national oroduction can be devoted to'v,'ar purposos. 
This is an exceedingly difficult task: in the first place, it; is not 
easy to find a real distinction bot~vocn military and civilian production. 
A locomotive purchased by the Armed Forces is classed as ~,,~r ~,~,~termol, 
the same locomotive put into service on a 9~:~.orican rail~vav vrould be 
classed as a civilian good, oven though its use in this country m~gn~'"'~ ~ bc 
essential to the war effort. According.to a study made by the Combined 
Production and Rcs'qurccs Board, the maximum, porc5mtage of n.~.tional inc0mo 
devoted tO war purp0scs in iVor~d ?iar II ~vas 47 in the case of the United 
States and 55 in the case of the United Kingdom. _~n/cing duo ~.llowance 
for the decrease in pro.duction of consumer goods ~nd services in Groat 
Britain and for the increase in the United State.s, it can be shov~u~ that 
the ~var expenditures of those ~vo n/tions at the peak ",':ere apprDx~nno.tely 
in the sa~e ratio as their, nationo.l .incomes in 1957~ 

I',Cat o r ial Deficiencies 

No index of economic .streng-hh, or of economic potential for -a-ar s has. 
much meaning unless it is considered together vrith the matoric~l deficiencies 
that relate to it. For oxamplc~ the United States is able to produce s'cmo 
90 million tons of stcel only because it is possible to Lmport about a 
mill.ion and a half tons of :~-nb ...... .... ~cse. Largo quantities of nickel, chromitc, 
• and tungsten had to be imported ~o ...a:<e alloy steels. 

-}~torial deficiencies must bc overcome in scmc manner. The usual 
method employed in ~cacotLmc is ir:'..portation, vJhich is not alva'~ys prmStioablo 
in wartime. 0thor methods are substitution of materials, synthetics, and 
limitation of consu~.~ption. "The Unitcd States limited the con.~u~mption of 
many metals in ?/orld ~J'ar II, .and substituted molybdenum for scarcer alloying 
elements. Germany vzas forced to rely to a large extent- on sy~'.thctic liquid 

7 

)~;~.', '-.~ ! I " ! ~ . ; :  ']' " ; , " ; . " : ,  " 



. ~ ?  c -  ~ • 
g [ , ;  ~ ~ -~-.- '~-" 

• fuels, not an entircly satisfactory solution of the problem from thc 
standpoint of cco,%orAc cost--manpo~.~er and materials. The United ![insdom, 
on the othcr hand, had to depend upon im@orts for half of her food supply; 
there is no substitute for food~ nor is it possible to !ir.Et its con- 
sumptipn to any ~rcat cxtcnt. 

Stockpiles 

If adequate •supplies of. materials that must be imported cannot be 
assured in time ef. wa9 and the deficiency cannot beovercome by sub- 
stitution~ synthetics, or limitation of consumption, stookpilins ..~ust be 
rescrt0d to. A stoo]~ilc does not solve the supply problem for any ma- 
terial, but it does provide a cushion designed to protect the zation 
against a sudden interruption of supply in time of emergency. Stock- 
piling is a palliative and not a cure for a deficiency. 

S.u~n~y 

?~o have examined various'elements of ° economic potential for ~,var groupe 
under the headings geography, population, and production rcsourccs. ~fc 
have ooncludcd that the ocographie elements°do not lend themsclvcs to 
measurement 3 although they are reflected in econo~Zo ~roduetion. The 
population elements arc ~Iso reflgotcd adequately, in economic production; 
one of these elements is~ ho~,vevcr, partioul~rly useful in shc~.ring thc 
type of economy--that is, thc'occupational'brcahdov.~n into the throe ". 
prinoip~l t.~os of industries, agriculture, mining and manufaoturin.g, 
and services. Certain vcry useful indices of cconomio oroduction oa~. be 
derived from statiStics that are usually available- national income I 
energy consumption, mineral production, and steel production. }lational 
income is the broadest indcx of all, since it onccm@assos all cconomio 
production, but it d,.~es not lend itself to accurate ocmoarison be~;(cen 
nations because of the differcnt currencies involved and different methods 
of computation. Energ~j consumption and mineral production indices te- 
ocr~tuate industrial production, which is desirable. Stccl production 
indices not only accentuate industrial production, but also the c~paoity 
for v~ur production.. 

~Vo have seen that indices of economic potential for war may bc mis- 
leading unless they are o~nsidcrcd in connection v~ith material dcfioicnoi~ 
If material deficiencies car_not be ovcrcomc by assuring continued L,mpor- 
ration under v:ar ~onditions, by substitution, by synthetics, or by limi- 
tation of cons~.@tion, the only rcccurso is stocLqt, iling. 

• This nation ncvcr has possessed in a usable form certain matcrials~ 
ospccially minerals, that arc essential to modern -;:arf?~re. OSher ma- 
terials, once thought to be plentiful, are nov.~ knov~ to be inadequate 
for our present needs. The future pronLiscs supply problems of over 
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(OgA--6~6I I~adv A) 

"soIz .  cbT.oo~s J o  ouzel 0~ou~.~-~ ~ p u z q o q  u o ~ . ~ s o d  "o cq. 
XII~uo'~, o~z~o,~ ~ou su ~o~I ,F,'rddus pozuss~ jo ~o'oI oq~ zo~ o~suodu~oo o~ 

~uo~.pod:~:o u'c XIUO s~ ~u~T~cb[ooq.s ~M~ zoqu~ouza,~ ~suu o~,:,~ "sI~Zou.z~ u~q~ 
~oM~'~'z s0~oupo,~d l'czu~[uo~;~D'c 2uzz~'[~.~u so~.$oq~uXs j o  ~Xlddus IzU~USld 

uz ox~ ~'sq% soSu~squs jo ~si-oz~o~cu~ jo uo~'c~osuoo jo sozus*sou 
jo ATSUCT.~os ~F~3q ~ o~ uTDoq o~.~ ~qc~ O~T$ s T ~I "X$IUOTJJTP ~uTs'co-~ouz. 
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