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CHANGING PATTXRN OF ECONOMIC POTEPKSAL FOR b&R-INDUSTRIAL CAFACITY 

31 March 1947 

DR. HUNTER: This is the last of 'a series of five lectures on the 
general subject of the.changin& pattern of economic war potential. The 
subject is f'IndustrPal Capacity," Thi: term l'industriall' will be used ' 
here in its rather comprehensive sense as covering not only the produc- 
,tion of finished goods, but also the production and processing of basic 
raw ,materials, agricultural production, power and transportation. This 
covers quxte a little ground. 

The emphasis in the previous lectures in this group has been on 
the present situation and the outlook for the future, lL4y treatment of 
industrial capacity will be principally historical. Since my occu- 
pational bias,is historical, I will work that to the full and shall 
present a &.phic survey of the majer developments in industrial capac- 
ity, as this is related to war potential, during the past several 
centuries. Attention will be concentrated on the Europex~ or Western 
Vfosld,..for the reason that modern industrialism is.al+ostwholly 

,L;;yropean in origin. The econo,mic system which evolved in western 
Euro+ during thecenturies from the fourteenth down to the nineteenth, 
the capitalistic system, has been progressively,extended to.most parts 
,of,the world. -, 
: '.I. : 

,, 
*Now, Ipropose to trace this development, as it relates .tb indus- 

trial capacity, by presenting cross-section views of the Xuropean 
:eoonomy at several stages, beginning with the .feudal;economy:of the 
twelfth :to the thirteenth centuries ;Znd then goinS 'by‘lons jumps' to 
th,e s&enteenth century, the late nineteenth century, arid,the present 
t&L5 . . ;' . 

.First let me make a couple. of preliminary remarks. 
potential of a state depends on th- 

The war-making 
e surplus which its economic can pro- 

duce in c~ccss of the requirements essential for the maintenance of its 
economy. Of course, under pressure of a war ex?rgency, civilians can 
be persuaded or comptEl!Led to tighten Their belts. They can, and have 
on various occasions in the past 
by ruthless requisitioning, 

J ,been reduced to povor!y and starvation, 
lootin; nnd other methods. 

IL is, of course, true, as !Kr. M:issel.man has pointed out, that 
where the economy operates at a ver;~ low level of efficiency, there is 
not much reserve capacity; but in .the more efficient-economies there is 
a subs.tantial reserve cap:.city which can be brought into play. It is, 
however, one thing to have a surplus a&. quite another thing to.&pture 
that surplus fully for the purposes .of war. I think a review of YEWS 
through history indicates that in few cases have the available resources 

,. 



been exploited at all'fully. Governments have commonly lacked the . 
knowled.ge, the administrative macXnery, and the power to capture this 
surplus. F'urthe~rmore inadequate transport facilities in the earlier 
periods greatly haimpe&d the use of otherwise available surpluses. 

There is another thing that I want to stress at the outs& also 
and that is that the economic potential is only one of the many factors 
which d&x-mine the war-making capacity of a nation. Economic factors 
must be seen continually in relation to political and social conditions, 
to administrative instituttions, and to every other aspect of the pre- 

~vai3.n~ culture, including religion and' philosophy, attitudes and 
customs. Take , for example, such attitudes toward the conduct of war 
as the feudal vie:?? that fighting was a class privilege belonging to the 
landed aristocracy, and the eighteenth century view that wars should be 
conducted so as not to disturb the civilian population. 

So much for preliminaries. &!ow 1 want to'start with 'the feudal 
economy of western Euro;~e in the lliddle 4gcs. 

Xe hive at the: outset .a paradox -that feudal society .was very 
warlike, yet it had an economic potential for war that was very low. 
Feudalism was, of course, the social system which developed to meet 
the needs for solme measure of order and stability following the break- 
UP of the Roman Empire. Lacking a strong centralized government, the 
weak sought the protection of the strong, the strong allied themsolves 
in turn witn the more powerful, and so..on up and down the line. 

In theory, feudalism was a vzry orderly system with an elaborate 
structure of classes, bound together bJr c system of mutual rights and 
obligtiiions. But in przcticc: it T"C.S very disorderly, on account of the 
diff3culty of interpreting these: rights and obligations. Or it was 
pnrtly,on thiLt account., Another factor, of course, was the desire 
of the more ambitious lords to cngage in a little cirpire building of 
their own. Finally, we must not overlook ths dullness and monotony 

_'. 'of .liPc 'in. the. Ziddle Ages.' Wost of. the landed aristocrac.y had very 
little- to do to pa'ss the time. They turned naturaily to politics; and 
&olitics in th e absence of a stron; central government led to quarrels, 
which ended' in petty warfsre. The ordinary aristocratic diversions of 
riding and hunting were good training for combat in those days, 

Now, through .thc process of mutual aggression and territorial 
aggrandizement there was R gradual concentration of political power 
in western Europe. S:i~all feudal states were built into larger ones 
rind. the%. cvl?ntualiy into national states. Within the national states 
there was grcldual contrelizntion of power in,the hands of kings, which 
Was made effcctivc throu$ an ex~oanding, system of administration. 

. . 
These: developments were acco..pnnied by a considerable amount of 

warfare;. but this warfare was ,for thc'most part carrfcd on on a petty 
scale. The economic and technological conditions of the time prevented 
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armed conflikts from rising A.uAl ok oft& above the level of localized 
.warftire on a.:smnll.'sc~~le.a~~d of short duration.. 

: I. 1, .' 
The rgadicval t:conomy w as markeci by a high ..degree of lo&l self- 

sufficiency. It was based on a crude 2nd highly inefficient system of 
agriculture and very primitive condi~tions of trtinsportation. Bianufactur- 

.ir~g was carried on almost entirely on .the handicraft basis with' hand 
tools and mu&c: power. ,iiGat,?1.s were sc2rcc l A'hey were e.x:)ensive and 
they wore difficult to work. Machinery and mechanical POTNM were a.lmost 
unknown in this period. This highly inefficient agricultural econolq 
WCS bnral:r able to sq-11~~ an undernourished, threadbare population 
with.,minimum needs. The suq&us of the economy was too small to support 
wsrfaryo excc;?pt on a Vera limited scsli2. 

Now let us jump down through history several centuries to the 
beginning of tho sc:v<:ntoenth century. 3;~ this time a number of maj'or 
changes had tskzn Ijlace in the Europ can economy and in industrial war 
potential. By 1600 thi; relatively static agricultural economy of the 
Middle Agcs,was in -the process of repid dissolution in a lar,ge wrt of 
western E~urope. The &i.ssolwilng forces were those csaociatad with the 
expansion of -co~&rde~ b&h in scslc and in,the extent of operations, 
and with the r$h.cement of a bare subsistcncc econom;~: by an sxchan:c 
or money economy. The new order of things WES associated also ‘with thi? 
expansion of urban life and to some extent the growth of manufacturing; 
with the rise af a middle class of a 
apprzrnnii: b-C a nelv force of 

gsrzssivs! business men; and with the 
great importance in western civilizntion- 

capitalism, with. its d~~~S-Lc drives-. 'Thasc were thz developments which 
brought a~ra.dicrA changa in economic conditions in western Europe. 

. 

'~ Nhile .economic changes v:ere fhndament?l in the passing of this 
old-'e'conomy, thay.:t33:re accompanied &d essisted'by significant political 
chtinges .thnt .hnve to be kept in mind; Tku most important of these was 
&he @adu+l repl~tcen~eilt of the petty feudal states with a growing number 

" ‘Of~.kr$' and po~~rfu.7. niiti.onc?.l states.. This ws:s,the ,tind result of,thc 
: ~sckal cenhries .of @.tty 'werfzre that I hcive roeerred. to, warfare on 

both the politicel and military lev~~ls. In Spain, Fortusal, France, 
'England, and some! other place:; vii':. '1-d thc:su srr&l states consolidated 
into a single Iargo national staL;. In central and southern Europe 
the process.'proc&ded much more slowly. Of courser in C&many and Italy 
it was not compl(:ted 'till the last quarter of the nin.~teenth century. 

This process of building sma1.l states into~laPg~;,ones was accom- 
panied and- made efrl'ti2ctive by thi- cantrxlization of power within the states. 
This centralization was ef'focted by se~ral developments. One was the 
creation of a standing profession>1 army +ld navy, l~gely independent 
of and superior to th2 landed aristocracy. Pt was m?;de possible,,too, 
bar the development of .c', central system of administration under royal 
controS; and by the estcblishr~~~ni of a system of A nntional taxation 
which made the king independent of the old fauda.1 dues, 
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Here we see the close interplay of economic and political forces. 
Tie hCivc a social and national unification , strengthening the central 
govsmment. This aided and encouraged the growth of business and trade 
by providing law and order, by protecting property, and by protecting 
and promoting commerce. The expansion of trade in turn provided n ' 
broadened base for taxation and for 'governmi;nt borrowing. The middle 
class provided the financial rcsourcos with which the royal governments 
were able to build up their Bower and authority. 

Closely releted to these: economic WA poli-tical changes'thnt. tie 
see in opemtion at the beginning of the seventeenth century'was one 
of the outstanding devcl.opments in world history. This wai the dis- 
coverg of the %X i':orl.d and the political and commercial expansion 
of Europe which foLLow::d. This development was a major factor in the 
shift of thL: ccnti.:r of political and economic power from the Mcditerra- 
neaWhere it had Icn; been, to the At1anti.c. It marked the beginning 
of a long struggle for c~olonie.1 and coxrficrcial empire among'the rising 
states of western Europe, 

The principal factor behind the stsugglti for co1onin.L empire was a 
dosirc to strengthen the national state by increasin- its wealth through 
the addition of colonial resources and trado,"and by freeing the nation 
from economic dependence on other nations, especially with respcct.to 
critical w;,r materi4.s. L 

Xith 'this backfiround let us 
.. 

consider some of tha principa?- elements 
in the industriz% capacity for w~..~ ?I+ in the seventeenth century'. 

First, in a&culture, we find a shift in progress from the old 
subsistence or'self+ufficicnt agriculture to commerciel a@culture, 
free from tho:traditiono.l colz~uni.ty controls which virtuail;~ prevented 
progress in the Middle kgos. As a result of the dc&lo$~ent, of..co,m&r- 
cinl a_priFulture, food su;~pl,~ i':s v;orc obtained for thc.growing 'urban 
populnticn to carry on trade and the bqinnin~s of specialized manufac- 
turing. Furthermore, with :)I price incentive brought. into the situation, 
production could be stimulated to &et war needs, a condition that WZG 

hardly possible under the old, econoi:lic system. ,. 

Next to agriculture In importance comi the mir1i.n: and metal 
industries of the ti;:ie. Here WC have many technologic,~l advances; 
nothing very startling, but the total resuI.t was a considerable im- 
prov&mcnt !n productive efficiency. There were irnproved methods for ' 
making iron and for shaping iron, especiell_v for military purposes- 
for the pikes, swords am?. other edi-;;;d w~apom, en&II nbavi: all, for the 
cannon and the hand fircarr ‘s which did to r;:uch'.to revolutionize the 
art of wc?r in this age. IbWCXX, 'for most prposes the cost of iron 
way 30 yeat.nnd the difficulty IL" shapin; it wa,s such that it was not 
wide.f_y introduced for commcrclal ~;ur$oses at this tLme. 

. 
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Equal. ,iti impbrtsncc to the development of the iron indusiry, Equal. ,& tipbrtsncc to the development of the iron indusiry, 
2nd Fsrrhaps in %he long run~ndre irrgortant, was the great expansion, p.nd Fsrrhaps in %he long run~ndre important, was the: great expansion, 

’ of gold and skl.ver productinn, to some: oxtc& jn Europi?, but snore ' of @Id and skl.ver productinn, to some: oxt;::nt jn EI..P~~c, but ~orc 
largely, of c mrse, largely, of c mrse, in the A.meric~s. in the A.meric~s. Ths influerrce of 'this on th.e Ths influerrce of 'this on th.e 
industriai capacity was indircdt; but it wds none.thele,ss ,g~.at. indus'tkiai capacity was indircdt; but it w&s nonetheless ,g~:at. 

* * 
Betwen 1492 2nd 1600 the pr&+s metal stocks of' Europe increcsad 

about ,fourf.old. They prwvidr:d a b?:d.ly necdod nudium of. exchancs and 
thereby: gzntl~~ fncilitatsd trcde. %OT'WVW, Zld this W3S no less 
imp&ant, they btiouGh.2; about an uj~a~d trcr,ti in ,th;> prica level, which 
Was. R p0Werful stimulus to all bi%UiChC~S of sconrxnic lift. Tha ,<old 
&d silver bCLl.ioi~ which was clccuziulatzd in n::tioneJ. t;ro,zsurios .gre3tly 
faciI.it&cd the financirj" of wars. Gold and silver rank&d hi;h iri the 
list of ‘strntti;;ic nni;cri& of ‘this loriod. 

Ano~t&P c;ejor c~~m~:t tl-7:~ I ~5Xl speak of briefly in t,h:, indus- 
tEi.d poti?ntinl for w:W Of t/l\; Hecauso 
of th.2 c&t md difficulty 

s;L:~~t5ti7,anth century was wood. 
PI? working iron, most erticles, ~t-CXiSilb 

r~$ &pipmnt were madt: cf w00d. xi; w7.s an a$ of wood rathsr th~xl 8x-l 
ap of ircn.; ?$ood' in the form, of charco&.. 'ifas thti principctl. me.tallurgicnl 
fUe1.' It .WFX UEid., Of COwT:i~, for do1wsti.c heo.ting purposss ns well. 
Bccndso of its use in shipbuildink<, timnber w,as e critiical if not a. " 
strategic mtsri~al. fx mos~t countries, thni; is, timber cI.ong with neval 
storc~ . 

The !;lzin, SOU~CSS of shig -I;i,i,ber from the: twd?.tfth to thd eighteenth 
cayturi,~s were from nc,rt~?YL?sSti31'1: ?hi~G~.~, tht: Bz1ti.c region and En;.Lrbnd. 
With n diminishi.~ supply, thcrt w&s a steady scorch for new'soWces of 
gDXpp~~ in tne J&N %~l.d. The r2Fj.d c~@-~gi~n oli' tha merchant IB,?zincs 
of European 'powers arid of navies made forest .?.ndustrics its essential 
tcj that &CT;-'; aa L1l-a # 

L stec.1 industrv is to ours. "The book flForests and Sea 
~Power, 11 bg R. C;. Albicr;, of -PriRc<;t~;n IJnivc>rsity, iil.ustrates this point 
,with goat fore<;. * 

.Tre;lsport;~ti:,n capacity was E-?nothcr key c:lern~,nt in ths industrial. 
wm potenti$il in the 9 Q’LK Pi KglCh CentI lq?, S G11k: ri!Iip cW?%i~ nt S, ti f IrliFi Or 
importz.nce had bez.E me& in ovcrl.::,nd transportation; but the $Tost $pec- 
tad'ul,~' dcvelo,r?m~zAs., of: cpurse, RCR in the flld 'of ocmn shipping 
during' ihe. late <t‘;nttl-yjeos of t,hz jlicji;',l.> Jic;c;s, Th3rc-, :lvero important 
improvoA~enLs in thz art. of rlavignl icn; 
i$.str~3.t3-&.s, and a _,n 

th,;?pe yicye net"; navj-gat-jng 

cfi eatlg i,m$rovod c&rtography. . 
.' 4 

TKey rjprc grc;t i.mprovemmts in 'the ships Ux~ihselv~a in the 
~fiftoo&h end six&znt,h conturi.;-?s--i.:? construction, in rigging, and 
ii3 opcr:ztic;n. Ttii;;rsl: weri3 12r.;i;;:‘r :._ Liu&i.er end more seaworthy vessels, 
which c.ould go z.nyw&rc 2nd stay at 
lcgy'i::r' ~.+i+=i-i.c~~ud -t\> 

sc:h f3r 3.013~ pzriuds. Ships wzr(: no 
inlend si;~s &.nd 'to sk.i.~~*tirY~ alr~n~ th& se~ncogst . 

'Tha nrt of s~5lA.n~; into the: wind thrcu>:h %rtcki.n; ; vs,at ly improved the 
speed and reduced Lhc cost 'of odoan t'r~~lnsp;jrt;'t'.tion. 'The &sult o'f'ell 
this, of cour'se~, WCS grl:atXy 'to f;:cilitRte tied& end co.mnlcrccS. -Haavier, 
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bu,lki.er and cheaper goods were carried. Instead of operating lzr&y 
on a hxury basis, as in the ?\liiddle Ages, c~~~x~erce came to deai 
irmeasir$Ly with the nccessiti~s of l$f'o for large n,umbers of people, 

‘ I& me sum up briefly the &5ni:i~xxl effects of these changes in 
industrial capaci.,Lg upon the -ear ~3tcr~iial of the leadi. poy&xrs of 
Europe. 

The- introduction of a m.oncy !:,conomy, to:,+her with improved 
transport facilities, enablcc, cn.ij-ens to nab:iiii:;e lariser resources for 
war, IllOI'O r,~l..l..i~klJ~ a,nd .llQre C 0.@1&'3j.y. By increasinc, the economic 
SjurDllJsi: $ a1;r: 
t-p-& p : '.,_. 

b;i inigr0vi.n~; miXtary squi.~mc:n'i, the se ctan$cs 'in indus- 
,E*pLcit: ma& for 'kyj.rsqp and tcc)lr;i.callr better -liar::, inc:Teased 

the ictznsit; end duration-~-t' IF:arfare, and widened its tcrritorlal 
LzctL?nt, . In connection with the Europenn colonial c~panslon, they 
provided r?oiz to fight for and more to fight &,th, the rcsourc::s of 
the Eurqoenn pow:rs having added to tha the resources 0:' the colonies. 
Metic s , y:jlich had -&?t~~ of -minor importance in medj.aval. warfares, took 
their ~iaco iJ bes.i,de armies as a. :xajor instruiiont of national power, 
indisp;j~~sabl.a for the mairitonance of ~:olo~* cc:3 and the protection of 
cornr.~.;?rc e . Imla.li,y, t.hc& increeoes in industrial cq0cit.y assisted the 
shift of $1~ ccntar of ~)oli.tical arid economic pomer, as Tf indi'c:~.teti 
eCariier from the! states borderi.ng the Yoditzranecn to the risin< 
~~~,tioi;s'bor~~irinE tht: Atlantfe seabosrd. 

.For -the rim% cross section of / . . .>' er;ono-nic capacitbr in rek3,tion to 
war ;:ot~tfn?;x.i. I am ,jum+ng down to the; third quartr;r of thi: ninstee.nth 
cerkllrp, to 1.975. ThC CUt ;~t3;:ldi:lg, t3C 0TlOCi:i.C fact ddri:q this in-ti,rvCn- 
ing period of t&c, of course, was n rtilnted series of t.xhnolo$xal 
and I.ndustri2.l chanL~~2s !cnoTgr2 c olloctivti$~ as the IndustriCt Jkvolution. .,. 1.c oi>j; uncjox* L. "qi .f:irst in England i.1: t.hi: early part of th(I:: eighteenth 
cer;t&ry, ZIIC$ j:c;J,.choc.j its c.Li;wx 51:. t,i;(: +Ghirtj quert<:i- of G-32 ninctctinth 
conturg. 'The j,->va Ily~,vi~l~~tj~~~lII b<;pt- u-1 , i:.;!~..dis~~3 Lo t tic ckiaracter of ti10 
cllilllfy:s, not to the 9ped. or’ chcl:-I$!. 

JIr, ti;c qyrppbt& the effect:; of .i;h;- Ineil-,’ ,A t,rial F;evoI.utd.on upon the 
industrlil cn;jacity were t'reme.ndi:us . 'I'hey Qr<di'C felt not on.Ly in the 
manuf-.c.turir,g znd z&ractivu in:'> :t.rls~~ but e.lso in zsriculture) 
trariaportaticn, canmrce and business S~rganizati.on.. 'Yne Industrial 
1, llevolutj.on irltrwduced machine pr3cesscs, mechanicnl powcfr, larlg2-scale 
production, xid .th.z i'zctory qwtcn. "i'hc earl;~ industrial ace, too, was 
based preeminzntly an met::& ati minorsls, as the previous one had bean 
bn.sed upon -3cod. Above nil, it w;s based u.~~on ~02.1 and Iron. Oil did 
not come into the pictur;;, of coupso, untii the third ~qudrter of .the 
ninstsenth c(:ntu:ry,-. 

In i&t:; iron .in&.atr~i- WC h::.d .a s.erics of major tec.hnological 
innovntLons. T:?ZSC V\ri:~'c; thL r:;placc.rmryt of wood in the form of chrr- 
coal by .minersl co;-1 as i;u0i in .smeltItn~:;, Fe ' rcli.nqUg end forging; the 
dev~:;ll.o~ment of ~CYT r;?f.ining tcchniquus, starting 195th puddlin: 

i 
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and tiunninc on dbwn to the B~ssomor proccsc cl and th~open-hearth ptiocess. 
', < " 

We hnd impro.vemor,ts of corrcdponding importance in the workin? 
and shspinf; of iron. The shaped -roll. repleced the forze hax-r~er for 
many impor.tsnt p&poses, New forFin\? .+' techniques were developed in 
connectipn with the sttia hax~er and the hydraulic press. 'There vfere 
important improvements in czstin: i;echniqGs 2s wel.3.. Of particular 
impartaPicc: in th9s field were tho&e improvomi:n ts which rasultd in the 
introduction in the period,. say from about .X775 to 1850, of basic 1 
machine tools: the stsndcrd screw-cl;ttin, or en,.,in\; lathe with .slide 
rest;-the barin mill; the plar,cr; the drill press; the turret Lc,dhc, 
<<rid so 0%. 

Another impor'cant dcvelopmatt, of course, which was made possible 
by the iatroduction of <ho Bessemer and open-hsorth prodosseg, was the 
shift from iron to low-carbon stez:L, with i-i;s su$erios tensile stren@h, 
hardness and dur%biXty. Similar developments took plxo in the, non- 
ferrous motel industria during this period, 
slovily than ix the iron and ~5oti.i. ir;dustry. 

but they procecded.more ' 

Y!&xha,nizt=tinn ;,f production develzpcd ::.lon;side thc:oc othx 
L~chnc~lc@xa.~ changas, Fundxi~&ita.:Ll~~ ,', this- invol.ved two diff'ercr,t 
things: .a ,machi'nc ta do what the human hand hcd don<: before, 2nd the ~ 
provision of mech,znicr?l power to dritrc ti-,e machine . The ,ste.a;n engine 
of course p&red the key role in this dcVclo,nrent although the direct 
use 9. water powi:r Len,!: cohtinuad tb play an important~role. Steam 
power emzrzipatzd .in&ds,i;ry frum zitc locations determined by the 
nvailnbGi.ty ,oF‘ water po~jrel(i. 

The use of &,enrn. power and m2xhinti.s brou?;ht about the gancentrntion 
cf industric?,l production ix large plants, 'This encouraged the sub- 

,fl 

division cf labor and improved p‘lnnt mana~arnent, resul,tinc in greatly 
increased efficiency. Larp-scnle production cpen62d UrJ. a wide rarlp 
of possibilitiss for rdducing costs by .t 17c?ans of intsrnnl rearrsn:~emsnts 
and cnref~i mC&semGnt. Ihe end result WBS the' fac$ory system 3s we 
know it in. tha'r&ddle or latter part ?l.' tht nineteenth century. 

Of course, thesE chances ir, :)A *-oduztion were accompanied and made 
poss:i.ble by & rcvolutisn in the fioid of' trsnsportati&. ff anything, 
t!le application of steal power to ~~r~~~ns~ortntlon--the &ecamboat, steam- . 
ships and thz railroads-wi?3 more: iml:ortant thnn the use of the stctm 
engino in m8nufacturin~. Only through chap,' speedy and well organized 
trznspprtztion service could t&e qzanufacturer reach t'ne extensiSe markets 
essentinl to su:xort lzrpc-scr:l-s pr:!ducti:on. Iast, ad for a the least, 
we hnd the ele&>ic telegraph canin;; in a'bout tho middle of the century 
which did much to ac&lern~c; business transactionk. 

/ I 

If we are to understctnti the oifect of ,thzse da-elojxxdnts on , 
eccnomic war potential, a number of fxtors must 'bi: kept ir! mind, 
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First, co;npared with the rat. of technological advance in our own day, 
the Ifidustrial lZevolution proceeded as in slov; motion. The rate of 
change, hoEev&, was ytzdually accelerated with the advance of the 
nineteenth century. 

'The spread of industrialism to other lands and nations was also 
2 v&y slow procesti. Until thelast quarter of the nineteenth century 7 Efl$l<and was far a lea' lr J of all other countries with the exception 
po&ibly of the 1Jnitcd States, which was moving very fast in that 
period. On the continent, Belgium, Germany and France followed alon 
,anywlicre, from one veneration up to fifty years behind England. Indus- 
trialization proceeded especially slc;wly,in central, eastern and southern 
Zurope; likewise in the Near East and in $he Far East. In this country 
an important beginning in indus tr.ialization had becn made in the second 
quarter oi" the nineteenth century, but progress was not veqr raj?id until 
the generation followin the Civil S@r. 3y 1700 we had caught up with 
nnd ir, so,me rcs,?ects passed Great Eritain. 

/ 

The effects of the Industrial Revolution on the conduct of War 
likewise were felt only very slcwly. That was due, I think, more to 
:zolitico.l and social than to technical factors. One major reason 
probably was the fact that the middle class had become the dominant 
economid :rou~ with the advance off industrialization. This class rode 
into political power on the tails of the French and AmericCan Revolu- 
tions. The nineteenth cerstury was, of course, the century of the 
middle class, In contrast with the landed aristocracy which this class 
displaced, the mZ.ddL.~ class had nti .tasLz for war. A few firms profited 
from WEW ~nc! addzd substantially to their capital, but in the main 
business men viewed lh:ar as s~Amot:'::'.n~~ to be avoided. J3y and large they 
fcund the profits of pea& yeatc.r than thosc of war. 

Another important factor was that with her superior wealth, her 
advanced industrial development, and her great navy, to say nzthinc of 
her skilful .baIance of power strateg, Great Britain succeeded,in 
imposing peace on the world during; the nineteenth century. Therc.was 
no world war from 1815 to 1914. 

This lent: period of relative ~ecce was due also; I think, to the 
lack of powerful incentives to war. ',?hc: old colonial eg@res, over 
which the western European coui&ries had stru;$ed in the sixteenth, 
seventeenth and cizhtecnth centuries, were cn the decline. There was 
a lack, of intcrist in maintainii,; thorn. The stru&e forAmarkets: 
materials and inv2stmen-l outlcts, which was the out$rowLh of industrial- 
ization, had not yet become verp active. I 

The first largo-scale way to show the effects of industrialization 
was. the Pakricen Civil V@r. And yet durj..ns .thet war there wereton the 
whole no major innovstions in weapons. There were minor innovations 
in the form of armor plate and the increased use of artillery. The 
most important effects of industrialization in the Civil Nar wore felt 
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in the;f'ieid of transportation and supply, as a result of the tide- . 
@rea?I use of -the railroad and of steanibosts.. 

From 1875 to 1.935, which is rni ne.r;t jump, was only sixty years, 
but in this period there were changes in war potential of the greatest 
importance. Both in kind and in magnitude the charges in these sixty 
years were gprter than all. those that ha6 taken place in the previous 
five or six hundred years. The index of y;orld irldustrial production 
from 1880 to 3.937 'rose from 123 to IL?. Mineral, production in the same 
period rose from 15 to 113: The production fi+res for the United States, 
vdxic h wag adw .ncin,z so ,rapidly in industri&.zation in this period, 
.&low a tremendous expansion.. B2t3Y?eIl, roughly, the Civi.1. ilar and the 
outbreak of %o:rld War I. the population increased three times; but in 
the same p:riod pig,iron production increzsed 38 times, coal 39 times, 
‘total mineral fuels l& times, sulphuric acid 43 times, and coppor 76 
times. Our crow-th, of cqurse, was a~ a substantially grsater rate than, 
that of most countries, 

,. It 4s har&L~ possible to do more than call attention to some of 
1 t&v>. .outstandj.nh4 dweiopmttnts which change sidnificnntly the 'indugtrial 
.I ,, 'pattern of war, potentinl in this period. The older trends o,f indu.strial- 

ization which are rqflectad in the figures 'I have jus,t cited,. continued 
a.l.thou,# at a somewhat slbwx ra-ix; of incrcaso in the zorc advancc;d 
countrj:es. There is a continued extension pf railroad networks and 
merchant marinas. The railrord mileqc of the world increased sixfold, 

/ XfO~1930~ There is a continued expansion of the basic ferrous and 
nonferrous industries. P,itvJr,inou.c! coal continued to occupy its dominant 

. f,uel r0i2.. i>rod~~cti~n, 0:f course, 'wa:i: organized on a larger and. .lnrger 
'. -scale; and .-the commerclclization end mochaniaation of aCricu&ure 

advanced steadi.ly. 

But the more striking develoFm:nts _i.n-the period after I.E3'i5 nre 
associ.atod v&th whet has been c2llsd th2 Second .Industrial Revolution. 
T-'his invol:rsd the rise of new SOUY~C-~~ of .fuel and power, of new 
industries, of new materiels, and of new tec~hniques of production. 
A power revolution took place in the last quartor of the nineteenth 
cmturg as the result of tho intr'oduction'of three rLew prime movers: % 
the steam turbine, the electric motor, and Ahe intdrne%',combustion 
e.n@ne. 

In the United States th;.:ro A.: an-increase in the-power used in n';lnu- 
fadturin:, mir6.n;; and transportation from about 2.5.million horse- 
power in ltf49,to 174 snrillion ho rsopowor in 1923, not counting non- 
commercial eutomobilcs, which had a toL21 horsepower 0%' over 500 
million. The electric motor and the internal combustion engine, of 
course, broup;ht a new fiexi.bflity and mobil.ity in the application of 
pop-or which had far-reaching industrial as well 2s military cpnse~uences. (, 

The power revo.Lution gave rise in itself to RW industries-to the 
electrical industries and the automotivz industr.'.cs. These industries 

. 

-9-Y. ,j 
5:‘. ‘7: i’“, ‘-71 fy? 
:’ 
;* L & $. L &) 1 $J jj y’ g 

7. ‘Lij-pjilcjly :: ,n 

LLI 

, “x-“_-_x._141*~--_----~~~--~----~ 



f-73 r;? ,p; c-:7 F-q R ;-;;‘, .z- -2 -;.y r--Y 
p(; is b&j SJ ;:-;( ;! (,;., :” .:: :,v 

L L-3 ..,; c ii A, !.: i.i L t ,_ ‘..,, t- .; L.LI 

in turn had A, powerful stimulus'upcn the metal industries, and u?on the 
devoiopmeni of the petroleum industry and the rubber industry. 

Another outatanuin~ industrial dovelop~n~:r~t, which was not en-tirely 
mw, but which d<ve.loped on <a v-otly lnryer ocslei was in connection 
~i"ck 't;ht: cheinicc.1 industry. Prior to 1871; or 1680 the ch~rnic~,l industry 
ppqrT"ted on a not unim~~or"‘, +-~t but rel.~ati~::I.y s:-i~~ll. SCP.~~. ,Th~:l we have 

the: great cxprsion of the oldor chenci'c~~l_ industries, especially -those 
Froducin; the &.si.c industrial chc~~cels--sul.phl;iri.c acid, 'soda and 
sod71 ash. Thti:n there was th? !:radual deve:Lop:nent of now synthetic 
chcmiccl. industries-cc,ai. tar dyes . . end their derlvatsvcs, nx'cratcs 2nd 
on down the I.in 
yws.L 

b to the synthetic r:sins, p- ‘Lastics and rubber of recent 

Then there; w;rc developed now mai,orizls. ILi!@t metals, like 
lll.llKiIlUJn F3.36. ,ZB,~~CSiLXii, CXIXZ t.3 the? fore. IAter in this period came 
nc.w alloy stedls . 

. 
Ynrallelin~ the advance of the Second Industrial Bcvoluti.on was 

th,e spread of industrialism from the countries of its origin in western 
Europe to other parts of tho world. Hero a@n WC: see tho close inter- 
action of uconomic and political. devc;lop;lonts. III the first place, 
Eny;lmd slowly lost her domi.;l~ti.:i '.; position as machinc and factory 
production spread clsewherc. l3y 1900 both G?rmarty and tht! T,ini.ted States 
had bccomc. major ri.v~.ls of En,&nd. 3y 19GG Japan was well advanced 
on her a&itious gro:;rnm of stnte-planned and dirsc-ted Industrialization. 
IMany European ;;; OV e I? YL’lC Yit, S also underto:& programs of protsctin~ and 
stimulating industry. The n, of tours::, following World 'War 1 came the 
Russian revolution, which Jxid the g?oundwork for rapid industrialization 
in 1Zussi.a on a socialist basis. 

The growth of industria,i'isx was a principal fact&r in the revival 
of overseas impori.ali.sm in tho last quarter of thi-: nineteenth century 
by the European powers, which was Joined in 0x1~ degree or enothx by 
the iinited States and by (Japan. 'l'his was provoked in part in the first 
instance b;f the desire of Germany and Xtnly, having achieved their 
national unit:?, to obtain a place in ,tha sun. Uore important, of course, 
was the economic factor-the gowiq savcrity of com@itl.bn among the < 
leadin: powers as the result of thi: advance of industrialization. 
En&3.nd no longer had the field to herself. 'There was cornp&tition not 
oniy for markets, but incrcasin~l-, 
mhxi.als and for outlets 

~7 also for a widcninz range of raw 
Zor jnvestm~nt~ capital, which was accumulating 

rapidly in the olticr industrial n2tions. 'The principal areas of this 
rivalry and h r*evived colonial expansion wire Afric;; and the Far East. 

This situ;uatio:l had an important influ~nco on the spread of indus- 
trialization in the non-Xuropenn world. 'ilhe western powers found it 
to their o.dv,antav {-,e in ~;;encral to keep the industrially backward areas 
in the world in 211 essentially coloni.al'.status; that is, .to keep them 
as producers of industrial raw materials and consumers of finished Zoods, 
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and as:nlarkcts a&so for buch ckpitsl. goods as were necessary for the and as:markcts a&so for buch ckpitsl. goods as were necessary for the 
devolopmsnt of the raw materials j-n these devolopmsnt of the raw materials jn these so-called backward areas. so-called backward areas. 

The we.&ern powers The we.&ern powers accomplished thi; 2nd both by political and accomplished thi; 2nd both by political and 
by econod.c methods, for example, by econoric methods, for example, bz the control of investment capjtal bz the control of investment capjtal 
and by their unwillin,+ss tro encoureg~; and by their unwillin,+ss tro encoureg~; the development of manufacturing the development of manufacturing 
industries th,rou:l;h the methods industries th,rou:l;h the methods arnp~oywi in their own countirics. arnp~oywi in their own countirics. They They 
oppsed pn~tic~l~~ly tha use of pr&ective, oppsed pn~tic~l~~ly tha use of pr&ective, tasif2s to assist industry tasif2s to assist industry 
in th3 backward areas, in th3 backward areas, 0.f .coUrao $ 0.f .coUrao $ the supericrity of their techniques the supericrity of their techniques 
and methods in the' production of consumer and methods in the' production of consumer and othsr finished Loads and othsr finished Loads 
enabled..them te keep down su.ch coUmpetition. enabled..them te keep down such co~mpetition, 

‘rkl$y(j .p,Tr@ ’ , 01 course, many naturai obstacles to industrisJization 
in. the non-European :parts of' tha world. .Thero was irequent lack of raw 
materials j-n the rlmount or the quality or in the. variety tha,t were neces- 
sary to $upport a b.alwnced industrial. development. EspocJally lacking 
in many countries w2rc adequat e suppliss of iron ore of the right 'kind 
imd .adoqus.tc supplies of coking conl. FCIY countries outside Europe 
'and North ~~erioa had the raw materials C~A 
,balanced indust&i.al: irowth. 

**-~ntisl for a significant and 
'The. primitivi~ c~onditi:~~s of transportation 

in .$any backward countries, so-called,' especl,, -11-y i.n countries lj.ks 
I' China and 2-&.z ' greatly rettirded the advance of industriaILizati.cn. 

&.i t&Y.e 
,, triplization. 

were also institutio.n;!.I- and cultural barri.er,s .to indus- 
~:ndtrstria?.lism is much more than a 

Ii is also 
system of. produstic>n. 

V&.G? s , 
a complex set of institutions, of attitudes, and of ideas and 

&ny elements in the fY&du, in the Chinese, and in the Moslem 
cultLLrs~s are incompat:ibl<>. with industrielism. The sauce thinz'is ,true 

; irl:,a, less degzc of the 'Iatin culture of South America. 

_' 0r1 the other hand,- there w~rc factors, political and socZ,nl, in the' 
backward erc,rls which favored industrial growth. One of importance is 
the rise of' ll~$io~aliy~~ic f~e1j.n~ ~3 Q res~ltt cjf cantact vtith the powers 
of tine \A$&, kpryl lj!oyld. klorig with the: rise of nntionalist~c feelin was 
a risln.: opposi.ti':r' L 4 'to control by thi: wcstarn nations. Accordingly, 
colonial. peoples have sought to escape from a statds of dependency both 
politically and economicclly. They usually advocate industrializetion 
as a basis for ;~~cli.tical as weli as economic independence. 

The over-ali resu1t.ha.s been that, despite ccrtarin favorable con- 
ditions, industrieliaatj.on hc.,d : -~.c‘l comparatively slowly in the non- , 
European parts of the world, as -3iill as, until.. recent years, i.n such 
extensions of' th:-: ?$uropoan wcrld as Australia, South t:fr.'ica and Latin 
America. Ir;$Jst;ri;), 15 sm in :thcse 
to mining and the preliminary 

?3ack~ard~~ arcas is confined largely 
r yroccssine of 'raw material and to the 1: 

transportation of .th<: products of thes,2-industries. ks'of I-936 all of 
Asia asccuntod for only.10 percent of the total worLd production of 
metals arid only 1.2 percent i-7$ the total wcrld production cf ~obnel~r:Llic 

'minerals.: Africa and L9.ti.n America ~t;opther in 1936 prodiiced only 25 
percent and 10 percent respectively of the worlc) out+ of those goods. 
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Little headway has boon made outside Grop,. 3 and America in ,the machine _ 
'and metal.-workin: industries which are so basic in, in 'industrial economy; 
and little in the consumer zoods industries. The principal exceptions 
have becn Japan and'in a lesser d~;:l:r‘ee Australia and India. 

Row, w&It cbc;ut the future? Th<; specifications for this -lecture 
call. for some remarks on this score. XOI~J, a historian is more of a 
mortician than a prophet in this field. Hot being an economist or 
statistician I shall not ,ztfxmpt to compete with Mr. Xassalinan in 
projecting curves of industrial production into the future. The 
historian does have sono advantages in considering this problem. 
He -is trr*ined to .take the ion!; vierzr. The nature of his approach and 
viewpoint makes him peculiarly aware of the hi$ly complex character 
of historic forces and of human cultur,~: . ZncreasinCly in the future 
the makers of military pal! ,+:I' :.:-A? foroi~n ;lol.icy will find it necessary 
to think in ion--ran;;e tarns and to reckon with the variet;~ of complex 
ccnditions and forces in the worl.d, both ,tangible and intangible. 

TJith these p~~e1hirc.r~ remarks PA11 risk a few comments with 
rXqX:ct tb the future. fn the fi:cst pilace, the indices of industrial ' 
production or economic potential cannot be safely projected very far 
into the f‘uturc, for the reason that thay are based on the assumption 
that the major factors invoived remain c:nstnnt, which, of co'urse, they 
LIY not likely to do over extended ptiriods . '!ha V$~torn World has been : Ron a continual process o f chan;,~ and vary rap5.d change during the 1as.t 
sc:veral centuries'. SC we cannot oxpec,t that the key factors' involved- 
politicei., economic an< culturnI.--wi 1.1 remain constant, exCcpt, of course, 
in the short run. 

In the second place, Fd.UStKLd.isi2, ns we have known it auring the 
past century, is based on a numb& of material elements each of which 
is subject. to change over oxttinde? periods. It has been based on coal 
snd oil as II sources 0.r. onor,;~. I' 0 &l<? .k. . ,::xtc:nt and for what ptip~sas 
coal and oil ma:7 be displaced by atomic BXIR-~ 
speculaticn it tho prescnt time 

?-mr is 1a:r~~l.y a matter cf 
b ar;ci probably will. be for semi, years to 

c 3ii:e . POW guess is as gold as mint ani! probably better. 

hdust~i~~l production has been bau;3d als;:~ r;n iron and'to a less 
dc?ree c)n a group of nonferrous iTk?‘LalS . 13 what oxtent will these be 
di&&.ced or rcpiaccd b; light mets.ls, plast5.c~~ L) arld other substitutes? 
Dr. Loith save us little e~coursg~~nt that our mineral deficiencies 
can be remedied by such substituYi.on but then events often repudijte 
the prophecies of the ex;?ert. 

If important new sources of enor= and important substitute 
materials are not devc:l.oped, what v:iX. be th:: effect ugon industrial 
development of the de~>lotion of our przsent reserves of raw materials? 

_ Industri&sm has been bnscd, too, on a complex of econo,mic 
institutions known collsctivcly as capitalism. 
does capitalisln ;-,tist IS 

Almost nowhere today 
it existed and cperxtzd durin,; the nineteenth 

century. It has been re~laccd or greatly modified in a large part of 
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the. world. the. world. l'dhr:t effects will stnte pl:.:nnin~ l'dhf:t effsr,ts will state pl:.:nninz rend stnto Gwriershi~~ and rtlld state Gwnershi~~ and 
8 tnt (3 8 tnt (3 :iir&tion of industry have upon industrie?h growth? :iir&tion of industry ho.ve upon j,r~&stri&, growth? Hers +p.in. Her's +p.in. 
& a fnctar that is tAs;hl;r i~~~culative. & a .fncta? thzt is tAs;hl;r i~~~c~~lative. ye 8 00 ye 8 00 thti change %akin~ piace thti change t,akin~ place 
but who can anti.cin+to ,k;hc? b)tti ?fho can ant.icj.n+to ,k;hc? &*BL &*BL “:.'%s:', y.er?ctss? “ L'I;S :., :u.er?cts s? 

Dur$.nz the period of indush5sli~m~ 5 most p*onounced dcvelopmcnt, 
that is, thz i0C.l years priw to 1$1U+, i:-!ductrializati.orl evol+ed in 

large part, if not wholly, in re9po.2~~ tc; ths c~inditi:,ns of pi2xx3, 
mPi, if, as s~am.s possibla, vmr iS ';cr&i.m;;r, t; bec~;m~ the ficrmal 
cmdl tion cf 3 ociut;i, what change! s :!a tha crgenixz,tj.on and corrduct 
of industr*y 
tpiliS j-3 

will- have to be 1txx2.z te czdjust it tc! this si.tu~tion? 
saiic,thin*< for* the A.N%B to p:>nij~ OVOID Tht-: con'sequences for 

i.ndustria:l cnpcity XT C2, c~l&inilf.jtj t;ri2:rj,cj j.rl .t,Ltlis kirocticm will bc v~x*y 
;yeat . 

%*rd.~~t~$.ii.i~n;, :.:~.B<I, cz 1. ~P,\Y; iriGicLzt<2d, hc??.:j been pert cf a , 
culture, a: 8 civili2x Li.on wl-liC;h dul5.r?~?; the pesL five huncked yi!ar9 
h?LS placed $lr:iIX$l*y e:"nrjh~~S:iS on til?~.: ncyuisiticm axd enjoyment of , 
il.'.%~i _I L -*,.. V >rj..,>w lq&.tly, OUl?S is, 
mtarialistic civilization, 

in the opinisn of ma2.y i..f not most, a 
though SGJX ~il..Z ch,allenge this viai on the 

ground of !ni,s,h spiritual values,and which am widely held. Thc;:sc \ 
~:oni.s of wz :jt~rr, cj.viliz;tic3n vi' inciu:~$rin:l ci-viki.zati.t~n, and thi: 
TJCdUeS lYjir.:t.e2$ to thC>ir; m$J n$ F$.Cti?f.~JJ sharsd be;- most of th9 non- 
European peoplou in i&c: warld tdhjr. Thc:y 'SX'G not :jh%red bJr the rank 
r;,,nc? .fi I<> *----ar;d indeed many of tk laadws---of the Mi~ioslom, the Hindu and 
the Chinese peop.l.os, 5' or a .~cmerat~.cn at lx! st thee non-European 
po~pl<~s have; &en 5.3 i;~qy'o <>I? 1~;:s active rwm.!.t a@.nst European domina- 
tion, &g!!..llSt ec!xlomic aIli cultur3.l dcx::inati.cjr~ rxi ‘1~3s ttin political,. 
domii~2tion; 3ub~$tnfi'r,i~l. progre!;s hm bL-SIi m;:c!e j.il vE.rfLoU:: "pan" 
movements -thrcx$~c7ut the: vxT&--perl-,~ra”~ , pn-kki.ca, 1)2n+Ln. The 
EuropxxGzatirj;? af -Lk ,world 3~:~s ~?i:TLnitol~~ to hava p::ssed its poa.k, 
a!.though thcro i?r't. intangible eonsi.tl!~rati.on:;:~tion~ which prevent one from 
b53in~J too eonf'idE;nt of ,xq ;;uch ~~.n,~~‘;r3..-,i.zrti~~,n. Ihxt if this ‘trend I . c:x5~nu~3s--+tkriu upsu~;;;> of i;he i,on-.~~i~~,,:)y)s,~rl peop&s q;p,inst Eurq)e,y,n. ' 
co,ntrCl.s-- what wi.ll 'be the effect or?, tlm wcstarn i.ndustriCL economics, 
which for the 1asL .LKc, qener*ati::ns h:-lrrt: bo,~:n 30 depsndent on ncn- 
Europenn r~Q&ts? 

These are si3;ae c:f the q~;;,,~ u I.-., ic,,~s y7j-Q rc>spoct tc thu fv;t,uro that 
cannot be answered. ‘?1-1e.y CRrl OdJr b+? ‘(fi<i-?i,Y]l”(j a& pqj].:>red . l&ices 
02 econo:nic poten~tial ai+. ~:~~no~nic wm ptcs.tlizL are v;;ry useful, 
They a,~'~~ of basic jJq?o~+ ,,ancc: for i;bta.inir~ a pit-turti ci' short-run' 
trsnds and d.Eori~:kns of ylossiblti Lon~-ra:l~~ d avcl..pndlt s , But; we 
must a 0-f coul':io, i-it mnoxv th;a loA i&o ihe lmmedi:j.~tr:: fut&e by such 
calculntiorils, WC; JU1L1:; t think ZLlScj 5.1: virns of dwxwies nnd ;;;ene~ations, 
s:xn in ro:i.atriTx to Lhc dpzzS.c :f~xces that izrz cpx+aCi~~ throqhout 
-the world today. 

L wiili noi3 l3.3~2 jr;'lu with tLltx2 q2estizns, simply remindin~ you 
of thG old proverb thnt "A fool. cm ask more qucatior~s than a wise man 
can answfz. !I 

----.s-*bwX1-mm,--- --- .-- - -~-.-.-~~--I---l ~~ 



Hist:~r5c21 sl?al.yses w&i 2S I jrl:;v~ I;rcSentod 2% Scrlne ler&-,h tb 
not lcmii the:ns elv& t Cl> -!?x? u t c dEscus :;j. 011. !I historian, o? cmr:;~, 
wn YV3trs!r't. into the :;Cs't encl. get or? 
nci t :x 

~:rour!d with v(rhich tlile .lafymn is 
fmiliar . Siov~~v,;~~, if g!c,u I3t~B.t.: eny CWW2nt;S gOU want iLO iia.!tf2 

2Yid p3iEtS t 0 KLiS<> Of JWUP OW\ 01‘ 211JT c?,z~c>EhiOllS , I Will ‘EC ,gIl.fid ‘t;:; 

be af sdTice. 

(!a(., qLlr:YtiXXT Wi;l'C: Et&r?. ) 
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