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I am gratified at the oppertunity of teing with vou
today and am apprecirative of the honour of being asked to
speak trieflv to vou on the subject of the procurement activi-
t1es of the German Army prior to and during the World War. To
begin with, I beg you to consider the fact that thie 18 my
first attempt of <peaking before an audience in English
Furtherrore, I have to confess that I did not take part in
procurement operations during the war a: I was on duty with
troops all the time. The following 1s tased on studies I
made during the recent vears in the German Viar Department

To vou of the Indu=trial College who are the onlv
officers in the world fortunate enough toc be able to devote
vourselves to a regular study of procurement gquestions, 1t 1s
hardly necessarv to emphasize the fact that the German -

econemyt history of the late war can not and dees not want to

be regarded as a model In fact, vou know that deficiency

and growing need vere characteristic of the German procurement
operatims from the very beginning of the war. On the other
hand, thie =i1tuation has produced results whrch, from the
point of view of their techmical effects, have lai1d the
foundation or have changed various manufacturing met! ods en-
tirely  Buch results also allowed a country of relatively

small size, with 1ts frontiers closed, to permanentlv secure



st

the gupply not onlv for i1ts own Tut also freauentlv for 1ts
allied troops.

I shall endeavour to give you a brief survev of
German procurement during the war and 1o call vour attention to
what 18 perhaps of special importance still today even though
partially onlv for the reason to svoid those mistales 1n the
future which have been made by Germanv 1n the past.

That this mem and fundamental mistake, the lack of
sufficient economic preperations, has teen recognized ty vour
country, 1< assuredlv proved bv the institution of vour In-
dustrial College and the succeesful rctivity of 21l vyour
supplv branches headed bv the Planning Brench  In spite of
thie I must briefly describe the extent or rather the lack of
procurement preperations bV\Germany in 1914 1n order to create
a ta<is for the mutuel understanding of the folloving  The
organization of the@ermun army and Navy at thet tirme was not
favourable to the uniforrmity of procurement preperations. Due
to historv and tredition, 1t varied con<ider-tly from the nor-
mal practice in other countries.

There was a Naval linistirv in the Federal Government
headed by the Becretsrv of the Nevy, an Admiral. 4 Secretary of
Wiar, however, did not exist 1n the Federnal Government. Each of
the greater States (Prus<ia, baveria, Saxony, Wurttemberg) had
1ts own War Minister, wn everv c-se Leing a general officer.

He was a member of the respective State Government snd i1n th-t
position responsible to the Parliament  The Prussian War Min-
1ster, as by far the most imporiant, wae pre-eminent and, when-
ever necessary, represented the Army 1n the Pederal Government

-2 -



also.

But the highest and most i1nfluential position i1n the
Army was that of the Chief of the Great General Btaff. The
Great General Staff was not a part of any War Ministry, rather
being an authoritv bv 1tself. I1ts chief was responsible for
the defense of the entire nation and for the war plans, report-
ing directly to the Supreme War Lord. The neces=ary resources,
however, as manpower, material, money came from the verious War
Ministries.

Prom this situation 1t can te concluded (and there zre
other reasons also), that as a rule the Great General Staff pre-
sented demand while the War Ministry, hampered by political in-
fluence and appropriations, often had to diminish ite high
agpirations. Therefore, 1t 1= not astonishing that the sugges-
tion was repeatedly made by the Great General Staff to increase
the 1ndustrial war preparalions-less astomishing that these
suggestions were decreased by the War Ministries and the State
Governments for lack of funds.

It does not seem necessary to go into further detarle
as to how the Prussian War Ministry, shown on Chart 1, at that
time was organized for supply

It 1s sufficient to say that the various Departments
of the Ministry, especially the sections of the General War
Department, decided upon the amount and the types of eguipment
and subsegquently gave their orders to the Supply Department
(Feldzeugmeisterei) to carry out the procurement, but even this
Department had no active procurement organization In fact,
1t passed the procurement orders to the respective Arsenal
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Inspections which hed them carried out by their own arsenals or

-

by certain private firms.

If 1t ceems that decentralized procurement existed
to some extent, sentralized control was entirely lacking. Eut
alsa the decentralization of procurement wes not systematically
organized. Procurement was oarried ouil acccording to the various
using branches, not organized on & basis of material. BSo, for
instence, field and foot artillery had entirely different fire
control instruments for the same purposes and aleo different
harnesgs. There was different signal meterral 1n all branches,
Thig multiplicity of types proved to te the more confusing since
four War Ministries, as mentioned before, were procuring in the
same manner. Furthermore, besides the arsenals, aquite a number
of Ohiefs of Branches, especially ot technical troops, many
other military institutions, and in some oases, the troops
themeselves were authorized to procure.

This procurement organization, 1f 1t deserves that
;ame, very soon proved to be unfit for the requirements of the
World War, particularlv a< 1t was weakened by the tran<fer of
many officere to duty with troops at motilization  The war 1i-
self, 1n fact, created soon an organization of 1te own to which
I shall refer later.

No more than the organization could the reserves of
munitions themselves te adapted to the neede of a Wo.ld War
lasting for yecrs. The modermprinciple, thet tne material
mobilization of o country relies upon the preparedness of 1ts
entire industry for war, the reserves of finiched munit one being
a supply only up to the time when indusirial preparedness comes
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into effect, had nct yet been born. By saying this, I do not
want to diminish the actual value of those reserves. On the
contrary, 1t 1s well known what high i1mportance 1s attributed
them by some nations in the Preparatory Commiesion of the Con-
ferenoce for the limitation of Armaments ai Geneva. In 1914,
however, the reserves vere almost the sole resource of the
material preparation as a whole. Much less value was attrituted
to the possitility of <upplementing these reserves than 1o
keeping the amount in storage as large a= possible.

The amount in storage had been computed for the initial
eourpment and consumption of the regular army and the anticipated
reserve tnits. A® the recult of the Russia-Japanese War, the
amount of ammunition in storage had been largely increased during
the years preceding the Word War. The amount required by the
GeneralBtaff, however, had not been attained up to the outbreak
of the war. The rereated request of the General Staff that the
stored amount of ammunition had to cover the period of time up
to the beginning of wartime deliveries had by no means been
fulfilled. There were, for instance, 1000 rounds for each piece
of the field artillery. The stored amount of rifles and rifle
ammunition was large. No reserves, however, existed in machine
guns which were considered as a new weapon at that time though
several hundred were i1n process of manufacture For the field
artillery there was ten per cent equipment reserve in store
The fool artillery wss to be primarily supplied with such guns
as were kept in fortresses which were not attackei. The stared
emount of signal material and carriages covered omly the essential

mobilization reaquirements.
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The amount in rtorage although always a compromiee be-
tween the requirements of the General S5taff and the efforts of
the War Ministry proved entirery effierent. The German Army took
the field 1n splendid eguripment. In a verv short time, however,
a defiriency of reguirements was discovered in two very important
directions The consumption of artillery ammunition surpasgsed
all expectations as murh as the number of nev units, which, based
on hundreds of thousands of volunteers, were formed soen after the
outbreak of the war.

The supply was, 1in wartime also, primarily to te pro-
vided by military arsenals (chert). Their production was to
cover almost forty per cent of the anticipsed requirements,

Thelﬁ mobiiization orders provided for the poesible increase of
production. Also a certain amount of material was permanently
kept there in order to start the increased production i1mmediately .
and to continweit for three month=. The arsenale not only met
these demands but exceeded the estimates ccerresponding to the in-
creasing requiremenits. They could, however, not be utilized to
the utmost and were not suitable for inztructing private industry
since their methods had not kept pace with modern development.
Their machines were obsolete and their drawinge could not be
understoca by privete firms.

A similar preparation existed for those firms of
private industry which in peace time permanently furnished sup-
plres for the army. The best knownamong them are Krupp and
Ehrhardt who menufactured guns. Endeavors to increase the num-
ber of thesc firms were often made during the years just prior
to 1914. Tne leading idea was to restrict the monopolizing
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position of some few firms, especially of Krupp, and to prepare
a larger number of them for munitions work by eaucational orders.
The relativelv small amount of poace time reguiremente and the
high costs of such oceasional orders restricted the results of
these efforts Ccnsequently, the number of these plants which
menufaetured guns and rifles, powder and ammunition, amounted to
twenty-five 1n all in 1914« There were 3£,000 at the end of the
war To mention another figure, the prcduction of all military
and private plants together amounted to fifieen pieces of field
artillery in 1914, that was tventy-five hundredths of one per
cent of the initial equipment. In .916 two thousand field guns
were manufactured in one month

Besides the preraredness as descrited for the arsenals
and fecr the private munitione industry, the arsenals had made
contracts with certain other firms for deliveries of ammunition
in case of mobilization The number of these firms wes primarily
restricted by the high requirements as to the quality of war
materiel  Also, 1t was feared that the uniformity of the material
would suffer from taking in more firms. Only in the ecase of field
artillery ammunition, the supplv of which waes highly critical, a
special design was prepared <urtadble for guantity production, the
cast 1ron shell, vhich in fact helped over the voret time of
smmunition shortage in 1914-18156. An inspection of these facili-
ties with regard to their capacity was not carried out in general.
Indeed, many of them could not fulfill their obligations at
mobilization as their workmen were vithdrawn by ancther military
authority and the needed raw material could not be procured in

time on account of the utilization of all railreade for the

-7 -

% % E



transportation ef trcops.

Outeside of the army 1tself there was no industrial
or agricultural war preparation of any kind., A plan calling
for Governmental subcidies to secure at least the cern supply
during the summer mcnthe until the coming i1n of the new crop
had been denied by congressional commissions. Agricultural as
well as 1ndustrial circles could not picture anymore than the
military circles to what degree their own active partieripation
in wartime would be necessary  Lkveryone wa< convinced that war
would necessarily condemn all industry except the ammunitione
indu=try to complete 1dléness In fact, to mention a drastic
example, the German steel production decreased from one and one
half million tons in July 1914 to one half million tone 1in
August 1914.

Regarding thi< esituation, 1t 1< herdly necesseary to
say that neither industry as a whole kept a =tock of semi~fin-
1shed or rew materiales to provide replacements to meet possitle
difficulties 1n war time nor that the military suthorities haa
any influence or control in that direction. The actual stocks
of this kind became known onlv Ty an investigation made shortly
after the beginning of the war under the direction of the
Prussian Wiar Ministry At thet time 1t wae found that the <tocks
vould cover the requirements of normal production for a period
varylng between three and ten monthe.

In an actual industrial preparedness for war, 1t
would hove teen of special importance tc have control over such
stocke 1n a countrv like Germeny which dependa to a great extent
upon the importation of raw material and the coasts of which,

short as they are, could easily te blockaded. The production of
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indyustrial raw materials in 1nterior Germany at that time made
the country self-supporting onlv in coal and potash, nearly
self-supporting in zinc and lead. The Germsn production,
however, of other raw material= of high importance for war sup-
ply as iron, manganese, copper ore, oil, salipetre, rutber, and
cotton, to mention a few, was either non-eristing or too little
to cover even the peace time requirements Moreover, such raw
materials as exi<ted 1n Germany 1tself were to te found close

to the Torders in the East and in the West, and consequently
were speoially exposed to hostile attacke from the ground or the
air. Furthermore, the-e strategic rav materials, as far o= thes
had to be imported, came from couniries whose political pre-war
attitude of geographical situation oversea made 1t 1mprobable
that a continuing trade wes to be expected in wartime. The 1n-
dispenssble 1ron ore was, howmever, a valuatle exception as 1t
vas imported from Bweden by wav of the Baltic Sea vhich was con-
trolled by the German Navy.

The i1ndustrial power in Germanv at that time was
almnost entirely furnished by coal. The high value of brown
coal or lignite had not yet Yeen wholely recognized and 1t had
only teen made accessibtle to & small degree. The organization
of power in connection with war had never been considered. The
transportation facilities, first of all the highly developed
rallroads, were splendidly prepared for the transport of troope
and supplies. The statutory provisior, that the entire railroad
system would te 1mmediatelv putl under military authority at the
outbreak of war proved highly satisfactory. However, the plans,

based on previous erperience and the assumption of a =hort war,
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made no provision, either to utilize the rallroadc economically
for war industry, especiallv by choice of the shertest routes
for the neceseary transportc of material, or to keep the rail-
roade themselves 1n an efficient <hape.

In view of thie situation, the far-sightedness and
the influence of a great man were necec=sary to show and coun-
teract a dangerous gap in the national preparedness for defense,
when 1n thoe first days of August 1914 the purely military prep-
aratione gave a brillianttest of their efficiency and no iink in
the chain of mpbilization seemed to be lacking. This man arose
in the personshty of Walter Rathenau, then Chairman of the Boer3d
of the General Rlectric Companv, after the war temporarily
German Secretarv of 8State and 1n this poertion assassinated ty
fanatices In the first dayc of mobilization, Rathenau called
on the Pru=sian Minister of Wwar, then Genera. v. Falkenhain,
later on Ohief of the Great General Staff, and reported to him
his doubts and proposales as to the critical raw material supply
of German induestry and the danger resulting therefrom for war
supplies as well as for the maintenance of the domestic economac
life. Perhaps for the first time the probleme of an "assurance
of adequate provision for the motilization of mrterial and in-
dustrial organizations essential to war time needs" were realized
and their solution first attempted It szeemes to be of <pecial
significance thst these protlems were for the first tirme enun-
ciated in this somewhat conecrete form by an indusirial leader,
and of as much significance, that they were directed to a general
of the Army who immedialtely recognized their importance and put
into effect the firel necessarv mea<ures. They consigted 1in
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~reating a section for raw materials (Rehstoff-Artlg ), which
was attached to the War Ministry under the direstion of a
civi.lan, Rathenau himself. Hie first ccticn was to collect

statistica. data of the rav material stocks of industry. It

\
A\l

shiould be emphasizei that there was no lew on wh.ch to resy for
this purpose The on.v governmental)regulations w.th respest
to 1ncustry issued with the mobilizstion order, prohibited the
export of some of the nmost important militsrv supplies It

was a voluntary act, that industry furnished the-e etetistical
data vith the before-mentioned resu.t  Thi< was the very fairst
beginming of & military procurement orgenization in Germanv,
which will be discus=ed .n 1ts organization and technical,
economis and social operations.

The procurement orgcnization in fact, remained an
amprovisstion untii the end of the war. Originating out of
hardly anything, as I showed you, 1ts protlems grev almost faster
than 1ts mechinery, snd the lack of material, which 1t sought to
reredy, was egual on.y to the perpetual leck of men tvsilctue
and suitable for this far-reaching duty.

In particular, the following seems worthy of teing
menticnea.

1. The entire procurement organization, instigater
by the action of Walter Rathenau, was under
militery commend, excepting the administration
of food and of certain rew materinls, such as
ccal and potash, in which Germany was self-
supporting. Consequently, the producer mes vel.
a8 the distributor ane the consumer mainly
looked upcen the military authorities rs those
who were responsible te the entiie nation.
Certainly, this =olution «f the problem was
welcomed by the m.litarv administration wh.ch

drd not fear the respenesibility, And .ndeed the
first measures were only intended to conserve the
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indi=pensable war material for the use of the only
then justified consumer - the fighting forces
Also this solution adapted 1teelf to the German
var regulations, =ince, according to them, ail
executive power in the interior was held by the
military authorities. And for sure, the most
necessary steps in this new develepment were put
auicker into effect by the military authorities
than could have been expected from & civiliian
departiment. Moreover, the military authorities
employed all leading industrialists of the
caintry, partially in consulting, partially in
active control positions, as Rathenau himself.

However necessarv, logical, snd efficient
1t seemed to subordinate procurement under the mili-
tary crganization, nevertheless 1t mu=t be conceded
that this solution had i1is disadvantages. They in-
creased as the whole nation was drown more and more
into the <truggle and consequently the entire in-
dustry of the nation more or less was put under
m1litary control. In spite of civilian experts,
mistakes were made in procuring supplies under thie
military control, which resulted i1in materisl ad-
vantages to certain civilian interests at the
expense of others. It 1< contrary al<c to the
general feeling of justice that the principal
consumer of an article at the came time decides as
to 1tes entire distribution. From a psvchological
point of view 1t assuredly 1s & hecvy strain upon
the cupreme military authorities to be cherged
net only with the respon<ibility for the actual
conduct of war, but for procurement aleco. Confi-
dence lost on this side 1t also 1mmediately a loes
on the other. It therefore seems better to avoid
the appearance even of a military economic dictator-
ship. It 1s preferable to divide the burden of
responsibility and to claim only that part of
industry fer military authority which, based on
previously completed plans, 18 necessary for the
actual war supply.

The precurement organization was attached to the
Prussian War Ministry. It extended, after arrange-~
mentx with the different states, over the area of
the empire and the occupied zones beyond the
frontiers.

The peace time orgenization was herewith
upheld. The General Staff conducted the war in the
field. 8o doing, 1t gained many areas, which in
their mineral resources greatly helped the war
gupply, as for instance the ore basin of Longwy-
Briey in Prance, the copper mine< cf Eor in Sertia,
theReumanian cr1 fields. It muet be <ard, however,
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that the occupatien of those mreas was nct under-
taken for the special purpose of increasing the war
supply certainly as might have teen done. On the
othe: hand, the General Staff demanced an ever in-
creasing amount of munitions from the War Manistrv
and therefore urged 1t 1o utilize all resources and
to attain results which seemed tevond the capacity
of the country .n the estimaticn of the War Ministrye.
And yet in another way the military comnand in the
fiela supported the indus=trial operatiocns, namely,
by the careful oontrol of an esonomica. consumption
of all material snd by the collestion of captured
as well as used material (as oases, ammunition
baskets, etcs)

Cnly the zones under direction of the Ifavy
and the Marine Corps were excepted from the general
commandeering e¢f mater.al. This certainlv was a
mistake which could not, however, be remedied until
the autumn of 1918 when the situation was most criti-~
cal.

From 1916 on the most important branches
of the procurement organization were comtined i1n the
so~-oalled "Kriegsamt" - Bupplv Deperiment, the farst
Chief of which was General Groener at the present
time German Secreturv of Army and Nevy  Thie Bupply
Department was expanded to a iarge proourement
organization which was composed of the four elemente
of procurement, as shown on Chart 2  Raw M.ieriels
in the Raw Material Dyvision, Paciliities in the hu-
nitions Division, Manpower in the Recruiting ana Lebor
Division, and finelly several Price Control and Con-
tract Sections, incorporated in the Munitions Jivision.
An advisorv Board of Industrialists was gttached to
the Department.

From the point of viev of orgamization the
Raw Material and the Munitione Diviesion deserve special
comnent.

The administration of the Raw Mhaterial
Tnvision wae first extenaeé only to some epeciall
important, that 1s indispensable raw materials, not
to be found in the country ana the <tocks cf whioh
were verv smalle The practice of centron, farst
administered by the Division consisted 1n prohibiting
any export without epecial permit and any other use
than for mi.itary purpose. Besides that the depart-
ment did .ts best to increase the import ana stocke
of these materials.

With the duration ~f the war the number of
strategic raw materials constantly increased result-
1ng 1n a corresponding increase in the number of
subdivisions of the Rew Material Division. Also the
control measures had to become more =evere. It te-
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CHART IIZ.

4

came necessary to compute recuirements each month,
1o examine them and to give =pecial order= con-
cerning nethods of procuring them In order to
accomplish thie«, the methods, <ti1ll reccgnized
tocday, vere to divert fairst the non-mi..tary,
later on also the military, requirements to less
rare naterial or =ubetitutes, to restrict the con-
sumption, to increase the productron in the inter.or
and 1n the zones of occupation, to initiate and to
support scientific research vork  The mobilization
of private property, as church be.ls, houce and
kitchen utensils, finally adopted bv the Lepartment,
proved to be very successful, but 1t should always
be regarded as a last rescri.

Beside the Raw Material Mivision and
corresponding to 1te subdivisions, each commandeer-
1ng & certain material, a great nunber of so-called
War Companies (Kriegsgesellschaften) were founded.
It vas their tack to nssemble and sicre the nmaterial
as far as 1t wes not in private hands, to distribute
1t to the authorized con=umers and to perform the
settlenent of accounts connerted therewith  They
were companies, incorporated as civilian concerns,
which represented the preducers of the respeciive
rawv m-terial snd which were controiled in their
basine<s by « commissicner of the hLaw Meterial Depert-
ment, Tho gener~1llvy was en Arny officer These

conpanies vere, to sone extent, examples of an organized

econcnv conducted bv the government, but abueing tts
authority, thev often served to promote the capitalis-
t1¢ 1nterests of sene i1ndividuals This fact, in
connection with an extensive ceniralization --nearly
all these companie: had their headguarters in RBeriin-
and the other fact that the interests of the legit.mate
trade as well as of the consumers were selaom repre-
sented, arcused at iength great indignation The war
companies becane, fron the point of view of the
population and to & grest extent .n rea.ity, the
scurce and places of cultivation of var profiteers=.
It must be conceded that the actual trade of raw
naterials could not also be perfermed by the militery
authorities, that 1s by governmental enp.eyees or
officers, a< vas deranded ty sore at that 1ime, even
with an addit.onal demand to assentle al: stocks at
certain depots to be operated by the gevermment 4
far-sighted industrial preparation, however, wil. be
able to get along without such companies or at least
limt the nunter of new organizations and rather meke
use of the existing peace time irade organizations

as far as poss.ble

The Munitions Divicion had gradua.ly
developed from the "Feldzeugneisterei"  The last
inpulse to 1ts foundation was given by the =o-cal.ed
"Hindenburg Progran", vhich demanded & tremendous in-
crease 1n the preocuction of munitions and for the
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first time gave definite fignrce sg *¢ e nc o cf
recuirenents. Hindenburg in 1916 categorically
presented denands for double the amount of armnuni-
t1on and trip.ed the recuirenents of artillery end
nachine gune. Up to tht t1.e tie reouest ¥ 1 teen
only for "as rush as pos=it.e".

Thet the srsenals vere not able to fulfiul
their procurerent duties in addition to their in-
creased manufacturing service had leeome evident
earlv in 1914. The "Feldzeugmei<terei" 1tself had
to take charge of procurement. /[t the same fire the
nurtber and the activiiy of all the e¢ther riiitary
agenciet 1nvolved 1in procurenent vacs increased It 1s
hardly neces<arv to say rore about the procedure of
procurenent of tho=e early nonthe vhich ras character-
1zed by conpetiticn betveen the precurement branches,
by lark of knovledge of cepnble firme and by outbid-
ding in prices. The orderes vere given to industry
and trade wherever they offered their <ervices.

Verbal contracts were the rule It was the sane
development which all the countnes partrcipating in
the war had to underga.

The organization of the Munitions Division
meant an important improvement. To put the entire
procurenent under centralized control waes, however,
not attained successfu.ly even until the end of the
war. The munitione Liviesion was rather a =upply
branch, which, as Chart III chovs, ha< a striking
resemtlance to the U 8 Ordnance Department in the
field of 11= duties as well as 1n 1ts organization.

Anmong the inmprovements, the creation of the
Technical Btaff deserves to te particularly erphasized
Thies Staff, under the direction of a civilian Chief
Frg_neer, could finailv make the attempt to introduce
the principles of quantitiy production in the procure-
ment of munitions. At the same time, 1t became an im-
portant advisory board for private firms first stert-
ing to manufacture war material. Al<o the protlems of
procurenent of industrial power as vell as of nmachines
and tools, up t11l then neglected, came under the
centralized control of the Technical Steff. TFor the
procurement of machinery, toards were created through-
out the country which were authorized to expropriate
machinery and tco assign 1t to other places where 1t was
needed. Their activitv extended al<o to mechinery in
the zones of occupation vhich under strict observetion
of international obligations was transported to inter-
1or Gerrmany. To =tart work in the foreign plants
themselve= hed proved i1n most cases far le<s efficient.
The centralization of inspection 1in the Munitions Div-
1e1on Field Bervice wa= of eimilar importance, as the
ingpection up to that time had caused many difficul-
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ties and delay=in preduction erther by narrow
minded interrretation of the regu.ations eor by
unreliable and untrainea persons.

On the other hand, trere were manv
compleints that the sherp centralization ef pro-
curement as carriecd on by the Munitions Division
had often caused an unjust aistrivution of the
leaa or the prefit to manufacturers throughout
the country, that ignorance of local conditions
hed often hampered the full utiiization of pro-
quction facilities and that 1t had led to much
unnecessary transportation, The recu.t of a
scientific .nvesiigation made after the war sets
up the correct principle that there ought to be
one directing author.ty in procurement which
shouli however have only the conirol. The dieg-
tr.bution of the orders themee.ves ought to be
performed rather by "Sub-Centra. Sections" as they
called them, srread throughout the country. This
proposal corresponds in & striking manner to the
present procurement organization of the United
States Army

If the war time rrocurement organization gradually
disappeared after the war in favour of free economy, 1ts
gcrentific technical results exist in Germany te thie day. It
wouid lead us too far 1f I shoule specify all the substitutes in
use in Germany during the war. The success of the German war
economy or rather war science on this topie 1s known all over the
world! Let me just mention ccme few facts

The first and most importent result of this kind wes
the creation of the fscilities for extracting nitrogen from the
air. The Haber-bBosch Svstem, st1ll today 1in use 1in the German
chemical industiry, was near to perfecticn at the beginning of the
war. The first faciiities for mess production, however, were
created as a censequence of the war because only in that way the
German manufacture of powder ceuld be safeguardec beyond the
Spring of 1916, at which time the emall stocks of Chile saltpetre

would have been consumed. Tedav Germany 1s exporiing several
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hunired thousanés of tons of this artifiecial sslpetre annual’y.

Lack of copper led to the foundation of the aluminum
inwstry, which, although based on foreign raw materials, repre-
sents a very important factor in the German economy of today
with an annual preduction of almost 30,000 tons.

lhe .ack of o011 had high.y important influence on the
use of benzol, which 1s recognized in Germanv tocay as the most
valuable fuel and of which more than 30C,00C tons a year are ex-
tracted At the same time the first expeiriments for tre .ique-
faction of coal were attempted., The use of alcohol as fuel became
almost as important for Germany as that of benzol and 1s st1ll
kept up with good results Finally, the appliration of medium and
heavy oi1ls and thereby the use of the Die=el motor were especially
promoted by the mgads of the war

A somewhat less perfect substitute, which, however, was
very important for Germany at that time, was the artificially made
rutber. Experiments to the end of .te material improvement o we ..
as to decrease ithe tosts of manufacturing have never storpedi since
the war It was recently reported that artificial rutber has
proved f1% for pneumatic tires while i1t was formerly restricted
to sohd ones.

In ecntrast with these outstanoing results in raw
materiale, the exreriements performed to simplify the manufactur-
1ng metheds seem to Te of less i1nterest eince 1t 1< in your
country that these experiments have been advanced so astonishingly
after the war. The fundamental principles have already teen dis-
cussed 1n describing the organization of the Munitions Division

e=peclally of 1ts Techmical Btaff The trend to standardization
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and simplification, teday asz alive in Gerriany asg over here, § ;J%
originated 1n Germany from thie military authority.

Tinally, the needs of war have repeated.y cauged the
opening of new or the enlarging of already existing minee=, which
have proved to be valuable also under po<st-war conditilong.

Together with the technical problems, quite a number
of important economic problems grew up, for which at f.ret
no experienced perscnne. was available in the military depart-
mentse There was no lack of money which was raised from interior
loan=, but an effective use thereof was often lacking.

Besides the before-mentioned mu.tipl.city of agencies
engaged 1n procurement, thieg aefect primar..y became svideni _n
fermulating contractz., The simple peare time proredure of pr.ce
control, based on the manufacturing experiences of the arsenale

cou.d not be appliea to the cuantity produstion of war time.

This mass rroduction especially felt the lack of securaty of
peace time orders w.th regard tc their continuity and duration
The 1dea of a short war prevailed i1n the teginning Leter on a
clause wae added to many contracts with regard to demotilization,
which contributed to a great extent 1o the fact that the industiry
demanded and received large premiums for the risk involved  This,
in connection with the general need of all materis.=, resulted in
8 tremendous and ever increasing rise of prices  Furthermore,
the government <uffered great losses by spending or contributing
money for new induetrial buildings, for the investigation and
opening of mines, or for scientific research work, this money

often being given without further obligations from the recipients

A favouratle change al=e in this fie.d wes accomplished
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at last by the creation of the Munitions Pivizien. Three sub-
sections of this Division had to control all procurement contracte,
which ne & principle were to te based cn the price of one piece

of each article these were o Central Judge Advocate's Section,

an Economic Control Seetion (loth in the Administrative Section)
and a Technical Zontrol Section, incorporcted in the Technicel
§taffs In a similar way the nev buildings, to which the Govern-
ment contributed, were supervised.

The p:rticipation of the distributing industry in the
great proces< of war time procurement went through a rether
interesting develorment. At first the irade representetives were
highly welcome to the procurement cuthorities, since they often
disposed of stocke 1mmedietelv aveileble end sinee they had <uch
knowledge of firme as vas .reking to the procurement officiales.
Gredually, hovever, this system was abused by commiesion agents,
Yielding to the protests of regular industry, the procuremsnt
~uthorities finally attempted to end the disorder and rrrived at
the dher eytremé, of eliminating the mirddleman entirely and of
restricting business to the firme {tremselves DByt this procedure
also was recognized as a feilure, since ifidustry used the e.imin-
ation of the middleman and therewith of a great part of competi-
tion to further increase prices. Mereover, trade coula not be
elimipeted 1n many cases as for instance in a<sembled articles.
80 at the end, honest trade preved to be an indispensable link
in procurement.

As to export and import, the already mentioned export
prohibiting, 1ssued with riobilization, were partially sbrogated

“hortly thereafter For iron and steel, for instance, the reasems
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were the small amount of their demestic recurrements during the
first months of the war, which forced the iron industry to go
into the foreign market= 1n order to maintain i1ts existence. Also,
the necessitv of procuring foreign money as well as other political
and economic rea=ont forced the continuation of export to neutral
states. BExportation, however, remained under permanent control
of the Government. A firm, which exported finiched articles
containing rare metals, was obliged t¢ import the same amount.
Articles, especiallv chemicals, 1n which Germany held a world
monopoly, were authorized for export only to such an amount as
corresprnded to the pre-war buying of the ree=pective country. &4
specral supervision as to the destination of the<e goods was to
prevent the export from neutral to hostilecountries. The export
to allied countries became more and more an important factor. As
to import, an interesting attempt was made by the war ministry in
1915 to restrict the import of iron ore from Sweden in order to
eliminate the influence of thichigh priced ore or the prices of
domestic i1ron ore. It 1= remarkable thal thie attempt, although
1t was not carried through on ac.ount of growing requirements, re-
sulted 1n & large increase of the national production of iron ore.
Labor was one of the moet difficult proetlems 2ll through
the war According teo the German peace tirme opinion, every able-
bodied men hed to do duty with troope on the front line. Exemp-
tiong for the munitions industrv, therefore, had tnaken place only
to & very small extent. Even the arsenales at mobilization had to
dismigss a large part of their best workmen for duty with troops.
In epite of this, ther. was at first no numerical lack of labor
since many indusiries had to restrict or to close down their plants
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&
Also, the su=pension of eertain restrictrons inposged by lator lows

as, for instance, with regard to working hours, employment of women
and minors, proved to be very useful. beginning in autumn 1914,
women took over a grest pari of the vork of the country Later on
their number amounted tc four millions of which fifty-five per

cent were occupied in the electirical, twenty-three per cent in the
chemical, nineteen per cent i1n the metal ~nd mechine industirv. In
agricultural work women were the beckbone. The labor unions for
their part contributed to the improvement of the situation by /
resolving not to pay any strike bountires.

On the other hand, the lack of engineers and ckilled
workmem proved to be so great that 1t could be remedied onlv by
ordering back men out of the front line. Herewith a new difficult
and tedious task arose for.the mirlitary auvtherities. Industrialists
often accepted large orders and after signing the contract, de-
manded the return of a large number of their skilled workmen in
order to fulfill the contract. The procurement authorities at-
tempted the reverse procedure to 1ssue an order only 1f the man-
ufacturer agreed to get along without a new demand of labor, but
they did not succeed Finally, also, on thie line of procurement
the only remedv vas to organize from the very bottom. 1industry
was required and helped to create schoole for the education of
alr 11-4 Workmen.

Many Assegroemante doveloped in connection with the
return of laborers from the front lines Ine goldier was tempor-
arily dismissed from active service and got a leave for vork at
& certain working place The employer vanted to regard this leave

as applicatle only to his own firm and trom this point of view
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often attempted te meke work ccmpulsorv et hi= place., Often the
emplover put these workmen to an alternstive decision of werk.ung
at his plant or of being repcried by him as free for duty with
troops The emplovee wanted to conserve hie right of free laber
and was often supperted therein bty other employers whe tried tce
take away from each other the best skilled workmen. The military
authcrities did their utmest to keep these laberers st the place
first designated to them, fcr i1nstance, bv supervieicn cf public
employment tureaus and newspaper adveriiserente, but they always
declined to lend their aid tc anv compu.sory lator nect expecting
any results therefrom.

Centemperary with the Hindenburg Program, a far reaching
new regulation was attempted by the General Service Law (Hilf=-
dienst-Geseta), which, following the example of other ccuntries,
was tc increase the amcunt of laber by a certain obligaticn of the
entire able-todied manpcwer. Acceording tc this law, evervy male
Germen from his seventeenth tc sixtieth year wes ctliged tc render
patrictic service cf scme kind 1f nct 1n the front line then at
home. Every activity, which directly or indirectlv =erved to
support the ccnduct of war, was ccnsidered as <ervice cf thie kind,

The cpinicn as tc the effect cf this law 1e up te thus
day still divided. Manv believe that a meral appeal tc werk -
and 1t was cnly e moral eppeal - was nct sufficient in the then
weakened ccndition of Germany. Manv believe thet more <evere ccm-
pulsory measures weuld have rezulted i1n a wide-spread indignation
of the werkmen and co secuentlv in a decrease ¢f efficiency. At
any rate, the lew did not =ucceed in i1ts provieicn fer preventing
workmen from changing their working places. This previeion pro-
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ribited any workman from being employed at a nev plarce untal twe
weeks hac elap-ed after leaving his former one. Bince wages were
very high, this provieion vas mostly looked upon a= a chance for
recreation.
Tt 1e a fact that 1n spite of this law, the amount of

those recalled increased from six hundred thousani to two and a
half millions 1m order to meet the Hindenburg Prograsm. Out of &
total amount of eight and a half million able-bodied men, that
meant a tremendous figure and consequently led te repesiecd attempts
to send back a part of these men to the front lines, especially tihe
younger ones, as soon os they reached the military age.

The continued exchange of manpower between front line
and industry was one of the causes for many attempte brought
about bv the simultaneous pressure of food conditions in Germany
to bring into accord the high wages of labor with the =mall pay
of soldiers. A solution of this preotlem could not te reached.

Gentliemen, with this coneideration of the lator problem,
I have come to the end of my de=cripticn of the German procurement
activities auring the wer. I have endeaverea to demonstrate the
principles and therefoie have menticned onlv a few figures. Eut,
based on existing figures, permit me, at the enn, to answver a
question often asked It vas not a lack of material which ceu=ed
Germeny to lay dewn hei arme in the autumn of 1913. Censequently,
1t may be stated that the German procuremeni agencies as we.l as
German industry, in spite of enforced reliance on their ¢vn linm-
1ted resources, 1n the ena successfully mel the strain of more

than feur years of war
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ORGANIZATION OF THE PrUSSIAN VAR MINISTHY, 1914
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ORGANIZATION OF TH. SUPPLY DEPARTMENT, 1917
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ORGANIZATION OF THE MUNITIONS DIVISION, 1917
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