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IDYeltiaationa needed to ~ t imula te the d•••lo,.ent 
1/ 

of Jor .. o' • aiaeral aaourcaa -

.. , 
Y. 1. MdelftJ 

Datnct 

111• lnel of ltriq tut &DJ aocletJ caa attatD t.a a •trect &actlola 

of tile ue it ..tea of all kia .. of ra• •tHiala (aoll, wcu, •tala, 

-tala, etc.), all kla .. of__.., ( .. tla ut.ta ... l-••te), aa• 

ali kl••• of ~.... io,.a.tt7; aod ia •• t...tae fuacttOD of ~ 1tae of 

the p.,.1at1~ tlaat ... t aure tile collectin pr041ut. fta ralatt• 

ltetwn raw •tertala, ... r., aa• iq-itJ 11 ••cia tlaac ••• ef a lU'p 

-t of ou MJ offaet tlae .... fft tar .. -t• of oda••· a. -.Jt 

rital 1'8V •teriall are Wtar, Mil, ... OOUCnctiOD •terial8, fft til­

are ...... la larp .... cttt• ... •e laar• to illpcwt. llltal1, ..._cab, 

•• iMatilate -1'17 •• MCUeK7 f• t.lutrtallutt•. fte .-e of 

til••• ldllftale a Mtioa ,. ....... , t1ae ••tt•, .. t .. Mti• caa..,. te 

•• aelf•nlflkl•t ta all of tJa.. ... tMcefOI'a ... c ~... f•· - e•••tlal 

• 
Jor ... '• Mtu~l ~•.-rc•• .. " •- little aplor ... 1lae ~attic• 

Mt..I'Pialc ten-- ta tlae -tMUcen ,.n ef tlae n.a.s- co.l• e•Ulll 

•apo•tta of tapt•, nee .-tlal, fel..,_, Idea, fl.-ite etc. u• tile 

•••'-ta17 ten- ....: ..- of cu rat of the c-t17 te fnwule f• 

tu occuneace of oil. I!!! if !0!! of tla .. • ldMI'al• •• fcniDI, ._...,, 

Jor .. •'• otller ldMI'al l'eMa'cea 1 if (!11! !9lore4 ... .._1 ... ta tlae 

Mt l!ftlt "' •J!f. y_, llUIJ ... - t ..... e ._ nlafa11 ., .._, 

!7 Report prepared in 1959. · 
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10 percent by cloud eeedlna, and •he baa undeveloped 1upplia1 of both 

1urface aad arouad water tbat are lufficieDt to noarly double ber aea~le 

wter eupply. .._ if •Ia• do•• aot baft oil or ha•• it ta lara• .-•tltl•, 

elae caa nr lt cb .. plJ !ra. uillaltfttq coatriee, ••• ia a•dttloa laae 

UDCinelopecl ICNJ:cea of la,UO.lectric powar, lara• ~"•••ne• of ltlta.iaou 

lillutoae, lara• r••en•• of •c1•r power ae al'aalu. ta plao•plaate rock, 

ud e&D ••• eolu aiMI wlDd powr foe ., .. 1a1 ,.r,o•••· Ber larp ..,,llu 

of coutncttoa, fertillau, ae4 otber cb-.ical raw •terlala will Mt 

oaly eatl1fy ker on ..... , INt will Jlel• ltotla l'aw •teriall ••• •­

••factu•• product• !or apol't. •• alae laae ftlultle re1oucee of 

touri•ttc iDtenet iD tlae fom of tac-.uule ec-.,, aatt,altlea, ... 

'bolJ place•, 111aicb, if pro,er1r adftrtl••'• c•1• wll .__. .._ ~ ... t 

alqle -I'Ce of foreip CUI'I'eDCJ• ·-- HtalM. fr• dale IOUM ... 

fro. tlae aport of ap-lcalteral pn•cca, • rtalllc td..nl1, ... abenl 

prodacte eboald •appol't fol'eip ,_.c~aue of oil, •at....,, _. ·.e~ae 

'l'odacte eot -'aed or pl'oduc•• lateraallJ. 

Pull cleftlop•Dt of Joe ... • • ec...tc f0t•tta1 will tab ,.... to 

achlne act tnoln• •111 c-.la actiYitt... OH of tile -~t •••ttal 

il OM tlaat caa •• pi'UI.. ta tlae MZ'lJ ,.... , _1, "• ptla.-taa of 

facti aD41 t.aelc .. ta ..... , .. tile clauact•, atnt, ... •ucrt .. ti• 

ef Ia.- reaouc••, aDd tile uu tllat caD ..... of c-.... Vltlaoat .... 

faafn natal .. ta • tlae ...tu1ta..U. .. of tlael~ •••• .. • tiMI WJ8 &o 

...... ..,1, cu., oeetlJ ._.lo; ••c•l ,nJ••h ... eildla eff•t• 

ee ntH eM lnel of lt.tq an lO.lr te Mw lildc.l ••••• ac ••'· 

z 

.. 
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BAsfc G.J~3 on o i.n r:tl r<·sour '<' S .:rc b c ., t E t~ t: red : nd ru~lished bJ 

rc~r.~nt SO~e~ant 4£CnC1CI 1 for private organizations and indl~duall 

C& ~oo t afford tO t nke the ri&kl involv~d iD &atheriog data that ~~y DOt 

have an i~cdiate econ~ie return; aad eveo if private parties do collect 

r.ccb data t's..ey e re not likely to make them ccnerally available. 

Of the activitic• needed in the field of mineral re1ouree1, 1oae 

ere already unde~~y ce the eatabllshed function of governmont asenclae. 

No bureau however, seema to have responsibility for maklns geoloatc map1 

4nd for &athering data on aueb thinge a1 1tream flow, co~oslti~o ao4 

fr.or~~tl~a of mir.crala and roek1, or for 1nveat1gatina the usee to vblek 

Jordsn'• minerals mi&ht be put. To 1atlafy these need•, a Geolostcal 

St:'..-r2y and a !ureau of Mineral Induotrl•• aboulcl be formed ancl p1ae~4 

in C~pcr;:t1ou r.o quie~cly a1 poeaible. 

Tb ts&k of colleetins and 1ntcrp~•tfD& baste data or adneral 

rc~ourecs ~~at be docft largoly by JordanlaDe, for only Ia thl• WaJ will 

Jorden acquire the teehoical cOMpetence aeeded to uae tbe 1Dformatloa •• 

rev Jordan13ns have enough tra1DiDI or experience to work indep6ndeat1J 

in these fi~lda nov, hovaver, 10 help from out•lde technlclane ~oal• 
• 

be neceoaary over •e initial tralntaa period of eevcral yeare. But tbe 

nul:.!,Gr of cr\lteide toebntctane sboulcl acver ucee i the 'lumb6r of Jorci4Dlaa 

tcc!ln!.ci!na, and for thl• ruaoD, aelther organlatloa could ·UYe a 

t . ::~ff of cora thaa a few people durtaa the urlr ,.ear• of operatloa. 

/ 
/ 



I nt ro uction 

Aa a part of t ha Int er nA tional Cooperat i on A~iniotration'a 

technical ae1istance to the Ha chr~ite tingdo~ of Jordan (HKJ), the 

United Statea Operation• Y~eaion in 3ordao (US~J) propoced in MA1 

1958 to aid the devolo~ent of Jordan'• pbotphate induatry by QxploriDI 

and ~~pping ~o~o of the more pr~aing of the kn~ dopoaita, ·and 

ceurcbinR for addition4l deposita in the eoatbarn part of the Elnadoa • 
• 

Defere ~ib~rking on thia protram, the International Coopara~iou A~a· 

i~trGtion in ~~chineton (ICA/W)nekc~ the u. S. Geologieal SorTey to 

ravi'~ data already avnilable on the phoDphate depoaita of 3ordaa, to 

~ina the deposit• in the field, end to make recommen~tlona •• to 

tho ~~rk needed to d~vclop tbe phocph4to and othor mineral•. I vaa 

caked to ~ke thia ezAminetioo ecd did ao durina the ~ntha of Octoba~ 

r.ud ~~vecbor 1958. 

Altbcueh the initial ~baeia vaa on phoapbate, it be~ •~pareac 

c~ ly in the aaaign=cnt th3t att&ntioo abould be &i•en alao to otb~ 

e~~erale •• •~11. With the cpprovnl and encourag~nt of l~. Ralph B. 

\ ~crk!n~er, Dc, uty Dircct~r, US~·VJ, aud Mr. FrankS. Wileon. Chief of 

ita Industry and c~crce Divialon, the atady vaa broadened to aa 

• arAlyois of the vork needed to help ct~late development of other 
. : 

r~nerala aa v~ll aa phoophate. !be time available lD the field w.a 

not long cnou~h to undertake auy originAl 1nveat1gat1ona, but it waa 

eufficicnt to bee~ f&millar with cocb of the ~3jor ktada of aeolosie 

t£rr~nes, and to &Xani~~ and dlacusa 1D the field the probl~ xolat•• 

t~ tbe dayclc~nt of the ~ortant .tneral reto~coa with tboee ••ople 
1 

4 
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moat acqua inte d wi t h th rm. Thu, , I tr :l 11 ,1 h cn r m r~ 1 hnn 3,000 

•lle• vltbin the linsdom; vaa able to examine all the known phoephate 

depoalta, eo.. of the bltualnoua lt..atonea, and the Wadi Dana aansan••• 

depoait; had opportunity to review tbe aeoloaic backsround of &Toundvater 

probl~ at A&raq, Irbid, the Jordan Valley, and .. ny other area• on 

both tbe Weat Bank and tbe Baat Book, ineludina the weatern part of tba 

eaatero deeert; and ••• able to aee the ~ortaat atrueturet and ao.. 

of the facie• relatione tbat bear on the aearcb for petroleaa in tbe 

northern and veatern parte of the linad( (fla. 1). 

A draft of tbia report, aa..arizina tbe .ain concluaiooa and 

recom.endatioaa, vaa prepared aad diatributad to official• of tbe 

aovern.ent of Jordan and the United Statea Operation• Miaaion at tbe 

elote of ay atay in Jordan. Thia ia expanded bare to include a re•i.W 

of ao.e of the prioeiplea of ecoooaie develo,..ot, particularly aa 

a lied to Jordan; a deacription of the aiaerala that flad ... ia ao 

lndaatr!al aoci~ty; aad a faller revi .. of Jordan'• alaeral reaoarcea 

aDd the poaalbilitiea they offer for develo,..at. Tbe approaeb taken 

to theae .. ttera petbapa deaervea 10.. advance explaoatloo. 

Tbe prlnciplea of ecoaa.le develo,..nt are deacrl~d lD aany 

publicat ona, aad DO att..,t ia de to reiterate th .. la full her.l1• 

Moat account• of tbe au ject, however, do aot diaeuaa la lDCb detail 

the part alaerala play la an ecoaa.y, tbe ~rtaoce of developina 

1/0ne of tbe heat aulyHa of tbe proltl- la that of Ceora• Rakbl 
aad-otb ra, 1951. 

5 



mi ner a l r esourc e fo r domestic usc r , t:h cr th.1n for xp r t , o r he \••ork 

needed to bring t h ie about. These eubjecte are among the chief onee 

t reated i n thle report, and •~ of tbe principle• of econa.ic develop 

.. nt are outlined to ebow how and vby it ia ~ortant for a country to 

increaae ita conau.ptton of alneral reaourcea. It would be a alatake, 

however, t o create the ~reaaion that reaource develo~nt 11 the only 

.eaaure a nation need take to ralae ita level of livlnc. The other 

neceaaary aea.uree are aot dlacuaaed .uch in thla report, but ao.e of 

thea are mentioned to place the .. to aubject in proper perepective. 

The approach takea to the evaluat ion of Jordari 'a potential reaou. ·.·• • 

1• not the one practiced by woat .. olosiata and engineer• repreaentiaa 

induetrial fira., for they are aainly intereated, and rilbtly ao, in 

alnerala that can be exported at a profit, and that can be ned a. d 

proceaaed by the .etboda ueed to treat biah·srade orea. Adalttedly 

Jordan'• exportable reeourcea are f.v••ia fact, the Miaaioa orsani .. ct 

by the International lank for Reconatractloa aDd De•elo,..at probably 

exprea .. d a widely beld •i .. vbea it aaid (1957, p. 69) that "even vitb 

fo reip aid, Jordan'• reaourcea caanot be developed to tbe point where 

they wil l provide a liviaa even for all the preaent po;ulatioa and their 

children, auch le•• for tbe future populatioa aa it will arow over the 

yeara." Revertheleaa, if Jordan la to achieve ber ezpnaaed alaa of 

raiaina her level of li•iDI aacl nducins her ftnaacial dependence oa 

external •ouree• (IIRD, 1957, p. 65), ah~ .alt •••tly iacreaae ber 

conau.ptioa of raw uterlala aad laaaillate eaeru. tbi1 requirea, la 

tan, that •b• develop her OWD n1oarce1 to tbe an- ••ar• tbat 

6 



.odera technolo17 per.lta; the criterion of interest in the deyelopmaat 

of ... , ldaenla, tla•, ta aot tlbt~t1a• tbe aubataace caa •• pn41uc•d 

fOI' profitable apo~t ., •1• f •• , ...... Mtla.... INt watlau it .... 

pr.._ .. for Jor ... •a •••• '' ••1 lcMaa •dao41, •• claMp1J •• it ·cu 

•• olttai .. 4 fro. fOI'eip ........ Jor .. a•a r•-~•• ,ot•tial, tla....t .. , 

la Yiew4 laare la tlae llpt of tlaa ... ._ •eHl.,..at penltt•• '' 

_._.. tacnolog. 

Bail ..,,. •• 1, of cou••• that J••• will U..lop act.aae841 · 

tecllalcal 1killa .... ac .. in bowl .... tlaat ••• ..... : 1aaw aow, 

wtcla la tun -- tlaat it will .. _,. ,.... 1tafor• •• ruclaea tlae 

pall to wtcla llae aaplrea. bela INl• -t •• at tal_. ta • .., otll• 

WJ, laowtu, aa• tlaeae coa4ltlou -t •• accept .. •• ~u ... 1aitea. 

Acceptlq tla• •• aucla, laow••, aDd •twtaa : .... • • n1ouce potntlal 

ta tile llpt of tile ••t- pemltted 1»7 _._. tecll•l•D ( ... , witla 

tile cun•tlr rlalq ratea of CODftlllttloa eta)wtaea-e, it will Mt •• 

••1 ,.ua Mfore Clae U..lo••••t of HHUcea ia 801t oelau arua will 

Uft to H appnaclla• la tlaia faaltl• a lao), I ltellne 3_...' • r .. our .. 

will ••..-c a ..._atelJ •ilia lnel of li.s. .. foa- a ,.,.latin of tile , 
pruat ai••· 1tae ~-- fOI' data Mlief ue · •taoua .. ill tlae -tift 

ea J• ... '• .U.al ~•• ·,.c.ctal. 

7 
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part of Jordan to tn1pect alaeral depoaita or probt ... related to tb ... 

Thle 1tud7 wa1 undertakea at the ialtiaatioa an4 ancler tbe aeneral 
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ay efforta by providtna vorklna facl\itlea and helrful advice and suggea­

tione. Mr. Ce~a• Nowak, Financial Advi1or of USOH/J vorkinl on the Jordan 

Phoephate Mlnea eo.panJ'I appllcatloe for a loan fro. the De••l...-at 

Loan Pulld, ••• expecially helpful ia aupplJl"' •cb iafonatloa coacent .. 

the coeta and probl ... of •lnlDI aD4 .. rkettaa pboephate ia Jocdan. 

Tbe flaal c011pilatloa of tlala report bae MMfite4 lft•tlJ fr• 

tbe coaatractl .. •••tee of ... , of ., coll• .... • •• t .. Geoloatcal 

SaneJ, ,artinlarlJ T. II. CM•J• !. I. lakia, J. 1. retia, 
A. "• rt,.r, !. V .... ,_, a. L. lcla•clale, 1. E. ft .. a, ... II. I. Vi ... 

' 



The relation of natural resources to l~ve l of living 

If we tblnk of level of llvlna ae the a.ount of aood• aDd aervleee 

.. ~onau.., tble level le plainly low lf the averaae ladivldaal haa to 

exert .ucb t~ and rreat phyaical effort to aatlefy bla •lnl.aa aee4a 

for food, elothina, va~tb, and ahelter; and the level la hllb lf he can 

obtain laxuriea •• well a• neceaaltl•• at the expenditure of little tt.. 

and effort. Tbla .. ana that t~• .ore raw .. tarlala <•·I· food, water, 

fibre•, fuel, and .. terlala for .. kina toola aDd dwelllna•> eaallJ AYalla,le, 

the hlper the lnel of llYlna. It take• work, however, to aather .... 

u•• the .... terlala effectively, aDd over the •llleeta ... haa found a.a, 

vaya of .. ttlaa thia work done for b~, aDd thua reductaa the effort 

required to aatlafy bla aaeda and waata. An~t• eaeriJ••alavee and 

do.eatlcated an~la•-vaa capt~•• firat for th1a parpo .. , bat the areat~lt 
. . 

aalDI bCYe co.e fro. dliCOYery of ..... to capture laaa'-ate eaer&J••t.a. 

powr fr• wlncl, water, and eapectallJ foaall fael. !be ••t efflcleat 

••J foa.. to uM taanfaata aaeru to .... la1Mtr ta to aM it to raa a 

Mcllt• that will pal'fom a Mnlce ia a •n aact ... oftaa faater 

••1 tlln a pattaoa caa •• tt. 

• 
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'ftle wideJprucl aee of inanlaate eneray and Mchlaee ie, of courae, 

the tanalble baeie for tlae hlp lncl of li-.t.aa--1. •. the couu.ptioa 

of lara• quantitiea of ,ood• an• eerwicee witbo.t .ucb pk,aical effort•• 

eajo,ecl by MDY weten eocietl•• today. Tbe eeaeece of tlaie waltb, 

bowner, ie ao..tbiDI le11 taqible, DAMlJ ._.. lqeauf.CJ, defiu• 

in the broad •cue of the collactin aJ.11ity of a aroup to obtain, 

dietribute, aod aee raw material• aacl e~IJ efficleatlJ. au..ios all 

thil ap, W UD eay that a &roup 1 I total CODeullptiOD Of looU and 

••r.ice• ia a function of the aee it .. k•• of all klnde of raw .. terial•, 

all kind• of ener17, and all kia .. of iqemaltJ (MchlftJ, 1959). The 

UIOUDt available for tbe locli-.idual, of couree, deer .. ••• rouplJ with 

tbe au.ber of people tbat .uet 1bare tbe total. laprueecl la the for. 

of a eillple -.u&tin, tlae relatloulaip -a tbeee factor• 11 approsi• 

L • R X I X I, 
p 

wbera L le the lnel of 11-.ioa of tlae anraae peraoa, ll 11 tbe total 

uaaful couu.ptioo of all kincla of rn Mteriala by tlae IOCiety, I tlae . 
total ueeful coUU~~~ption of eoero, I the teal uaeful conaa~~ptioa of 

insenaity, aacl P tbe tDtal DUIIber of people wbo ... t ahare the aociety'• 

product. t'bi• ie u ner1t.plified atat .. nt, but it eenee to ehow 

tbe aeneral relation a.ooa tbe ••t •••ntial factore, aDd it briqe 

out uother blportant points the •l-ate of walth (i.e. a, I, eel I) 

bear a .. ttiplicatln relatiOD to ODe &DOtlaer, for if auJ of th• 11 

aero, tbe lnel of liriq la aero alao. 'ftaia ...... tlaat tlae aee o.f a 

lara• a.ouat of oae of tlae1e el..eDte will offaet tbe ••• or awaila.ilitJ 

12 

.. 

• 



<'i oaly ... 11 quantitiea of the othera. For example, ve usually think 

of a .. alt~y aatioa •• oae that po•••••e• aud uaee 1 ra• a.oaata of 

aod ouly ~derate re1o11rcea of neru, ,et acla~n•• aa eatr .. ly bip 

lnel of 11Yiq throop • facturiaa, MDktq, u4 tra .. ; aD4 Irelaacl, 

11bida alao laaa ac&Dt reaoareea of •tal• aacl f1ael•, eclat ... _ a relatiftlJ 

blab 1 .. e1 of 11YiDI b,- Mktaa f1all ue of ber 1011 iD aaric•l~•. •• 

by keepiq ller population to a ratlaG' low ln.l, •taly tlar ~. 

practice of late .. rriaae. 

Altboap tlaa el-.ata of wealth are thoaa broaclly deacrlbecl ia tbe 

abo.e equation, it 11 

of brinatoa tb• toaetber to procluc~ a hip lnel of llrioa ftir tbe 

•••r•a• peraoo. To lncruaca ita total waltb, a aociety .. at fiDel a.DCI 

uee IIOI'e raw •teriala aDCI ner , •• w ban eaicl. fbe anraae periOD, 

howe.er, caDDot do tbe .. ltitu .. of tblqa oeceaaary eo proncle a 

cocafort~l• liriDI for bbalelf, aa4 lao bae DO wy of forciq all the 

people in tba aoclety to tbe effort required to lDcreaee sreatl7 tbe 

... tlabllit.y of aooda aDd a8r9icea if the otbera are aatiafled witb . 
what t'bey already ...... ben - uaolate dictator 11 •nerely liaited 

io ..ta&t be cao aet other people to acca.pllab. Por ooe thios he cannot 

force reluctant wrkera to tbeir ••'- effort (partlcularl:Y iD .eDtal 

eodea~a), aDd, to tbe ... cent that be coat~ola tbeir labora aad aaaiaa-

Job• t~ tb•, lae ue• oaly hie owu bowleclse aacl lclua ad lo••• the 

b~f~.t of tbe ltDOWl .. p aa4 icl•l CUt aipt c.e fr• otlaerl if tlley 

13 



had a chance to u!le their <r..rn initi -1t 1. - ~. fo th i!Sf» r o~ons, rr.nxi.mnn 

benefit to the society aa a whole and to lta individual members comea 

fro. a aocioecona.ic and political ayate that not only per.ita 

but •~~late• peraonal &ain of all kinda--aocial and intellectual, aa 

ve 11 ae economic; and that llova and encourage a freedma of tbougb t and 

expreaeion--not .erely in the political eenee but in all .attera, for 

if people a not free to qaeaticn (and abandon if neceeeary) dogaa of 

all typee, proareea or even change of any i.lnd ie t.poeaible. Such 

a ayete. producea a free society that 1rova econoalcally and intellectuall3 

by reaaon of lte own inte nal fen.ent .. Bven though it ie eelf-ett..ulatiDI 

and to a larae extent aelf-regulating, one can ainale out ~o extr ... ly 

important phenomena that eerve to keep it arovlna: one ia dietribution 

of the wealth; and the other 11 creation of want1. The dlatribution of 
. 

weabh, whether it 11 brought about by collecting t~• for public vorta, 

raiain& vagea, or any other meane that do not eeverely curtail the 

individual'• deaire to accu.ulate it in the firat place, help• raiae 

the level of living of tbe bulk of the people, and, even .ore t.portant 

to the srowth of the eca.ony, it produce• purehaains pover. Tbia create• 

demand, not juat for tht. ~41!., ex-peneive it .. a that only· the vealtby can 

afford, but for the ·~ · ad of thins• that the ..all consumer can buy if 

he haa a little eurpl u ; thla in turn at~latee manufacturing, aalea, 

createa new joba--and eo the ec · oay srova. The creation of nev vante 

priea out of the individual ea. of hia econo.ic aurplua (or aakee 

hi work harder to accuaalate a little aurplua), create• de .. nd for 110re 

~ooda or aervice, and hence aleo atL.alatee .anufactarioa, .akee .ora 

jobe, and eo forth. Both the .. pbenoaena contribute in a .. jor vay to 
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.. ktag the society aa a whole recover from nature and from its people 

the raw .. teriala, ener11, ideae, and akilla tbat ·are tbe el ... nta of 

waltb aod bip lnel of 11•1oa. 

ADotber requiaite to tbe p-owtb of an econo.y ia tile aceu.ala~ioo 

of ftaltb or, better, c.apital (one aipt d1atinpiah between theae two 

coDCepta 011 the baaia tbat w.U.th .-rely illpllea an accu.alatioo of 

sooda, propert y, or .oney, wberua capital iapliea that thi ac~latloa 

ia aYailable for tbe conatructi•• purpoae of ia.ea~t). Tbi• ia 

partly beeaaae tbe indi•idual .uat be per.itted to accu.u~t• wealtb 

or bia iocentin to work will be 181da reduces. More i.JIIportaotly, 

hove.er, the accu.alatloo of capital le oeceaaary co finance eD4uwro 

that will ultt..tely benefit a lara• portion of tb populatioo, bat are 

too lara• for -11 itrnatora to uDCift't&ke inclepndeotly, at 1 et 

without IOM oraaniaiq influence. Jut, for the reaaooa alrudy 

iodic ted, the accu.alatiOD of all walth ia tbe laaada of a f .. reduce• 

purcbaaioa power, ao thEe ~a~at be a fiDe balaDCe between tbe accu.alatioa 

of ... ltb and ita diatribution. 

In apeakiq of capital, it _, be vell to place ia perapcti•• another 
. 

eaaeotial el ... nt of an ecooo.y wboae real aipif caoce ie widely ala-

underatood--DU~ely .on 7. Mouey ia •rely • diua f ach qe--• • 1 

of veGlth that can be ezcbaqed for aoocle aod eerricea. In 8pi te of the 

f ct that &old, which ia uaed •inly •• .ooay, can be dul 111 •11d 

ehanaed into .oney, .oney itaelf bae oo iaberat ftlue. u already iocli-

cated, rul walth couiata of property, aooda, aerricea, and ideaa. 

Such a .. diaa of axdaaqe ia extr-ly illportaot, of c ••• for 

elild.utu tlae oeecl for a tracle baaed wholly OD tlae a.ber•- pbyaical 
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exchange of tangible•. The impo rtAnt thing to recognize, how~ver; ia 

that While at any aiven tt .. there i1 aome definite a.ouot of .aney lo 

tbe world or in a al.en aoctety •~d 10.. rather incleflDite a.ount of 

wultb that it repre1ent1, n .. walth can be cr .. tecl--DOt juet by 

di1co.ertna .ore aold or ail•erl! but by reconrtq no. tbe urtla ancl 

lt1 people .ore raw Mteriala, eneray, and ideaa. Wbn tlaia happene, 

IIOI"e .OHJ ia crutocl to a,-boliae it. 

In ~ry, ... ltb c~iate eeceotially of natural and human 

re1oureea, reeo.ered and ueecl to .. a•• ad9antaae. Tbe .ere exiatenee 

of theae dbina• ia ootbina except a potential: to be of benefit to tbe 

leTel of ltrina or to be traulatecl to vealtb tbey .uat be found and 

uaed. Tbte 11 aeea.plilhe4 beat in a free aociety to which p•raonal 

effort il lti.ulat•d by the hop• of peraoaal aain, and in vbicb people 

are free to queatlon dopa and .oclify old WJ8 of doiq tblqe wbere 

eueh will lncru e the efficiency of Mthoda of dtaconrtna and utillaina 

raw uteriala and iaani.Mte eneriJ. the srcnrth of an econo.y ta aided · 

in an important way by ~e arovtb of purcha1tna power reaultins froa tbe 

diltributit>n of wealth, by the er .. tion of new vanta, and by the 

!/Silver baa important real value because of ita properttea •• a metal, 
but not many important uaea have bean found fo gold except for ornament• 
and j~lry. If, therefore, aome tremendoua bonanza of sold vere clia­
eovered, or if the alcbeateta' dru.aa of mak na sold cheaply wre to 
auddenly cc.e true ao that solei could be •• abundant •• • ••7, iron or 
nen l .. d, plcl would ceaae to ban OJ Y&lue aa ..,_,, ud tlae "boaanu'' 
would be of little or DO bneftt to tlae cliaconru. 
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accumulation or concentration of sufficient cspitnl to finance larae 

and coa.plex enterprieee. Mev wealth ie created not by cliecoverina 

aold or coinioa .oney bat by fioclina aDd uttllctna .are raw .. teriale, 

eneray, and ideaa. 

A aelf-ett.ulatina,~ua aociety Ia oot only aagreaei.e in 

fiodina and utillztna raw .. teriala and ene~gy to aatiafy ita waota, 

but it ie, tbrou&h the illitiati" ancl t-cioation of ~t• llellbere, 

co~tiaually findtoa n .. aaae for raw .. teriale, new waya to reco.er 

1••• acceaeible onee, and 10 on. Por tbie reaaon, reeourcee .uat not 

be reprdecl •• fiucl or uncbaqiq in total UIOUnt. For axa~ple, 

wealth •• ac.bine" by the earlieet asrarian eocietiea only 11ben they 

bacl ace••• to aoile that vera cou.tiaually ren8'W'ecl by floodtna of lara• 

ri•er•, and to eaeily •aaaeable aourcee of water. Ezcept for eolar 

ener11, which they took anaotaae of bat could DOt control, they 

depended .. tnly on ani .. te eourcee for ener11: in fact, the ... ltb of 

IDilDJ 1ncl1•1duale ancl aroupe •• achined Minly tbroap the uee of 

alane. A• metal craft clewloped, the ancient• were re1tricted to 

the uee of extr ... ly blab sracle and eaelly workable clepoeitl of 

!Mtalliferou• ainerala. With an techooloiJ, honnr, ,. can uee 

poor 1oila and rehabilitate worn oat onee; aDCI .. can .u•e •cnarcea of 

water, enerey, and other raw .. terlale that were co.pletely UDkDOVD or 

una•allable to the anciente. MOclera tran1portatiou eyet ... , of cour1e 1 

often make 1t far cheaper ncl hence ~e clelirable to iaport a &i•en 

rav .. terial than to try to extract it frc. a ery low aracle 1ource, 

e en thouab tbe latter aipt be feaaible technoloatcally. It t• true, 

n_..rtbele••t that -.oclena teclmolo17 caa create ua.."'l• reeoarce1 wbere 

noaa -.i•tecl before. 
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Usable natural re~ourccs 

Common popular concepta of natural reaourcea tend to o.eremphaeiae 

the t.portaoce of •aluabla ainerala like aold, ..... and oil, and to 

narlook. the fundaMotal t..port.toce of ..-a proa tc caaoarcea ncb a• 

aoil, t•l', and \':Onltruct1on Mtuiala. It •J be J.natructift, therefore, 

to ezaaine briefly tba raw .. terlale tbat are actually utllia~d by an 

induetrtal 1ociety ancl to couicler the ua and bpol'taDCI'I of different 

typae. Becauae of the a.allabtllty of data, it la coDYenieDt to uaa 

the United Stataa •• an UU~pla of eucb a aociaty: tbia la a fairly 

aoocl claoic .. for otb r reaaona alao, for tile HODOIIJ of the Uoitad Stataa 

baa ao axtr ... ly broad and di.eraificd baaa, and tbua pro.idaa a aood 

eroaa aactlon of the raw .. terlala aead lu the .odero world. It ah~ld 

be und•ratoocl, hownr, that tbe pattern of uae of raw Mterlale to tlae 

United State• 11 DOt the ODly cme, or nea the beet, tbat will npport 

a hip-lenl of liriq. 

ftle ralattw ftlue of ftrtoua raw •terf.ala co~cl by tlaa UD1ted 

State• ia ahcnm la Tabla 1. tbaae ta allow clurly that tba "' .. ue of 

producta clari•ad fr• the aoil--foo4, ftbna • 1-.bu, aocl other asrlc:.ltoral 
, 

and foreet producte--far .u .. u that of all other .. tar tala, eftll la au 

tncluatrial aoctety. Rat lD ftlae •~• tlae lliUI'al &ala. Meula aD4 

..._.tala are DMrlJ ..-1 ta ftlu. 
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Table 1.--Per caEita consumption of raw .. teriale 

1D the United State• in 19oo and 12so!' 

1900 1950 

Valu.J:.I Percent of tot!! Valuall r-rcent of total 

Agxicultural material• 70.4 63.0 

Food a $59.3 $68.0 

Non foode 13.0 14.6 

i nhery and wildlife 

products 1.6 1.6 1.9 1.5 

Forest product• 15.7 6.2 

Saw logs 6.4 3.7 

Pulpwood 0.2 1.6 

Other forest product a 9.6 2.8 

(Subtotal) (90 .1) (87.7) (92.6) (70. 7) 

Minerals 12.3 29.3 

I r on and ferro alloys 1.3 2.7 

Other metals except gold 1.2 3.9 

Mineral fuels 8.6 25.8 

Construction materials -1.1 3.7 

Other no . a llic~ 0.5 2.2 

Total, except gold 102.8 100.0 130.9 100 .0 

!/Pr a dents Materia a Policy Commission, 1952, ~ol. 2, p. 184. 
£/In o stant 1935-1939 dol l ars. In thia and aubaequen t tables, raw materials 

... onai _ ... _d to be essentially untreated product obtained ft'om the earth, an.d 
value ted i s generally baaed on the price at which they were sol d by the 
ucer. 1he actual amount of t reatment they have received at thia s tage varies 

produc_ t o product. A few ar a sold as extracted, but moat are cleaned, purified, 
o ~raded i so way, and some, 1uch aa l~e and cement, have been altered chemi-
ca .. y or pbya i c lly. 
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Tbe v.alue of a ... ral other natural resources--chiefly solar radia-

t101l, cutaiD ac:.apberic ..... , wter, ud aceuuy--are aot ahOWD 111 

thia c-.llatioa. !be wlae of ••t of tlleae ia illpoaaible to eatillate, 

but w UG pta ao.e idea, at 1Met, of tlae wlae of •ter &o. tbe data 

aDCI aa...,tlou abOWD iD table 2. fte .,.. .. 1 raia&ll of tlae UDltecl . . . . -

Stataa aftraa•• -&-17 30 tDCilea a JM1:. Jlot all of tlala ia ••eel, of 

courae, aocl, oa tbe otlaer haDcl, .... of it ia aaecl •--•1 tt.u (tbla 

ia broupt out iD table 2 b7 tla• fact that the a.ouDt of water "uaer 

iD the •aufacture of 11,-..lectric powu acaecla tbe total ftDOff). 

Oal7 a part of wbat ia ..... , ..--.-, ia aolcl clirectl,-•tla• ftlae of 

rainfall aaecl iD ap-iculture ia npnaatecl iD tbe price aacl rnt of 

laDd, coat of foe-d, etc. bat 11 DOt orcltD£117 luecl aeparatel7. !tae 

neap coat of •tar uaecl for enval puzpoau ua ben "•tt.atecl 
I 

neatly by GillilaDtl (1955), lao•••, aad by applytq tllue coeta 

to tho .-aatitiea abow ill table 2, aDd akiq other couenatin 
I 

aan~~ptiou w fiDd tbat tile .. ter .... for cropa, foruta, aad lin~tock 

aDd witbckaWD for per:aoul, iedutrial, aDd in'iptiOD pvpoau bu a 

ftlae of about 6 b11110D. !!aia Mllecta tile r~eatioul .alae of wtR 

aGCI other uu ncb aa wata cl4qoN1, bat it ii e;;ap tO &bow tbae 
I 

tbe actual _.tar)' ftlH of wt.-~ ia p:uter tJaa1l tbat of 

•117 otber lliaeral ucept petnl-, ad 1• p:MtW tJaa1l tlae wlu of 

all •t51lic acl .-callic ld.Mral• pca•c .. 

table 2 witla tabl .. 3 ... 4). 
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Tab 1 e 2 • - ·,lippr,~-:"'"'zc=·=· =.:t:;.;:e__.v_o_l;.;;;;ume;,;;;;,;;_,;;;an;;;;;,d,;;;,_v.-a;;;;..ll-..u;;.;:;;....;:;o;.;;;f;.._;,;;w..;:;;a;.:;t-.er;:;;..._u_s;:;.;e;;.;;.d 
-.._/ 

in the United Stat • in 1955!/ 

Total preci?itatton!/ 

Approximate vol 
( illions of cubic 
meter~ per year) 

( verage 30 inch a per y ar) 6,000,000 
Total runoff (av. 8.6 inche 

per year) 1,700,000 
Total evapo-transpiration 

(av. 21.4 inche ) 4,300,000 

Mined water~/ 
Total rec iv d and mined 

Evapotran piration from 
nonirrig ted cropa~/ 

Evapotran piration fro fores &II 

Evapo ran piratio~ from grazing 
land and p stu:re!/ 

Irr iga t iorJ./ 

Generation of fuel electric power 

Other self- upplied industrial u 

Generation of water power 

Public supplie 

Rural us 

To tal 

7,500 
6,000,000 

1,200,000 

1,700,000 

960,000 

150, 00 

100,000 

52,000 

2,100,000 

23,000 

3,400 

Approximate v lu.JI 
(billions of dollars) 

1.00 

0.48 

0.78 

0.40 

0.66 

0.34 

0.42 

1.90 

0.22 

6.20 

!/All estimates, including those from original aourc • and totals, are 
rounded to two significant figures. 

~/1 million cubic meters (HCM) • 810.7 acre-feet. 
3/The costs of waters commonly sold are those reported by Gilliiand 

(19SS, p. 2413), as follows: avertge household, $97.77 per acre-foot; average 
industrial, $8.13 per acre-foot; average irrigation, $3.25 per acre-foot. Water 
used for other purposes ia ordinarily not sold directly, but ita value ia taken 
into account in the price of the land or the value of the product. The costs 
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assumed here are: evapotranspiration from crops and pasture, $1.00 per 
acre foot; evapotranspir tiou from forests $0.35 per acre foot; water 
used for hydroelectric power. $0.25 per acr foot; water for rural use, 
$8.00 per ere foot. All of tbeae are rough estimates, arrived at in 
the following vay•: the coat of water for rural uae ia aasumed to be 
the i.mua coat of agricultural water reported by Gilliland. Tb otbe:r 
e ti tea reflect the value of the product. For exa..,le, tbe value of 
crops produced on irrigated land in 1954 vaa about $6.2 billiou; at $3.25 
per acre foot, the coet of th water used waa therefore about 8 perceat 
of tbe tot 1 value of the product:. It vas aaawaed that water r presented 
a similar proportionate co•t of the value of nonirrtaated crops and paature 
land product.a. W ter vaa t ken to be 15 percent of the value of forHt 
producta, and about 25 perceat of the value of hydroelectric power. 

~Langb iu and others, 1949, p. S 
2/Ackerman and L8f, 1959, p. 51 
§./Crop land asauaed to be 450 tllion acr (Andersoa, 1958, p. 58). 

Evapotranspir tion as used to be 2.2 f et per acre per year, .. ia reported 
by the lAD Vater Reaourc a Fact Findiug and Research Committee (1955, 
p. 42) to be the cu ou th crop 1 in Kanau; thla i.e taken w be 
representative of the whole co~try becau.e the rainfall there (29.26 
inche ) 1 n arly the nationai average. 

Z/Assumed to be 2.2 feet ~er ~20 ~llion acrea (Ander&on, 1958, p. 58) 
per year. 

§/~sumed to averaa 1.2 f .. t over 640 million acrea (Aoderaou, 1958, 
p. 58) er year. apotranapiratioo from remainias laud (190 million acres, 
used for urban areas, highway a, or composed of v•ateland) is assumed to 
be 420,000 HCM (1.78 feet or 21.4 i~chea per year) but to have no value • 

.,2/Irr i ted land ia about 30 ail.lion acres. Estitutea of volume uaed 
for irrigation and other vithd1:aval uaec are from MacKichan (1957). 
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The water co1t1 on which the estimates in table 2 ar based give 

aome indieati n •• to the value water bae for different parpoa •• for 

the•• coati reflect tbe price that the user can af~ord to pay and atill 

..Ue a "profit" in an ecoDIIMJ influenced -inly by , . -·ply ud d ... ~d. 

For ex&~~ple, 1101t far.ere co.ld not pay u ~a~cb for water a a doea the 

boaaebolcler and atill -ke a profit on their produce; and a lumber compaay 

c oald oot afford to irripte a fore at if lt had to pay aa .ada for water 

•• the far.er doea for irrigation water. Viewed in tbia vay, the "nlue" 

of water for diff rent purpoaea incraaaea in the follovin& order: 

hydroelectric power!~ foreata, paature land, rain-fed crop•, irrisated 

crop a, 1ncluatrial uaea, and cto.eatic uea. Tbia ia ..re:.y aaother W7 

of aayiq that, a aD ecooc.y cleft lop•, forewt land ia cODftrted to 

1/Tbe nlae of a 'aait of vater uaed for thia and ao.~ other purpoaea 
ia perbapa lliarepreaented for the coapariaon here, for the -t•r ia DOt 
COD.8u.-d t 04n be reaaecl, perbapa an'ft'al ti.Ma. 
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Focueing more clos4!ly now in the mineral raw m.,tertnls consumed 

in the United Statea, the data on tablea 3 and 4 brina out s veral 

laportant pot.ntt. Table 3 abow1 the apparent c:onauartlon of tbe ujor 

groupe of •inerala c011pared to production, aDd table 4 ll•~• eeparately 

tb value of rn J.Uteriale or p-oupa of r• aaterlal• that uke up at 

1 aat 0.01 percent of tbe total value of tbe produetioa. Tbe f ct that 

there are about 40 auch .. teri•l• ohov1 tbe dlveraity of ioerale tb~t 

find t.portant dae io aD lnduatrial eociety. The full liet of usable 

al rala ia between 150 and 200 (dependlaa on how they are claas1fied), 

and it include• a arae aumber of tbin&l that have only c:o.e into uee 1o 

eeent yeara. Tablea 3 and 4 alao ahow that even a country DOted for 

ita diver ity of aiDeral reaourcea doea DOt bne within ita ova confioee 

all the •ioeral raw .. teriala it neec!1, but la dependent on trade ritb 

other countrlea for a&DJ •••atf..al c~ltiea, particularly •ta •. 
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Table 3.--Production and apparent consumption of minerala 

in tbe United Statea in 1955 
1/ 

(iD ~llioaa of doll r•)-

ProduetiOD l!!lforta &!porta Apparent COD!!!!PtiOD 

Fuel a 10,744 674 540 10,988 

~!:tlllca 2,959 459 178 3,240 

a... 111CI 2,114 1,896 367 3,643 

17,873 

1/U. S. Bureau of H1nea Mineral• Y rbook. Impart• and export• 
includ nufacturad and • 1 nufactured producte. Data on ~ • .alae 
of uraniu. ore produced in 19SS are not ~.-llable, but an eett.Ate of 
$70 ail lion (the •alue of the 19S6 productioD) i.e iaclucled iD the 
fipre for •tallic lliDeral•. blportl aDd aport• of urard. ~ 
not been ••t~ted. 
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Table 4.--United States apparent consunTtion of minerala 

who•• •alua waa 0.1 p•rcent or .ore of the total in 

1955 (allliooa of dolla a) 

KiDeral fuela 
Coal 
Ratural pa and aatual pa lt,u. .. 
Petroleu. (eTUde) 

Roa..t 111e ~ ala ezcept t.ela 
A beatoa 
Boron 
Bromine 
Cement 
Claya 
Diamond a 
Fluorepar and cr,ollte 
Gems 
Gypsum 
L1 
Hagne 1ua 1alta 
Nitrogen compounda 
Pho phate rock 
Potaaatua a lt• 
Sal t 
Sand and sr•••l I 
Stan~ and elate! 
Sulfur and pyrite 

~tallic mineral• 
Aluminum 
ChromiUIIl 
Cobalt 
Columbiua ud talltala. 
Copper 
Gold 
Iron 
Lead 
Mangan••• 
Molybdeaaa 
Rickel 
Plat11l118 

26 

1.810 
1,582 
7,494 

6sl/ 
19 
38 

892 
132 
2171/ 
24!/ 
24!/ 
40 

126 
23 
30 
58 
80 

121 
527 
597 
134 



Table 4. - -Uni ted St t ea apparent consumpt ion of mi n rala 

wboaa nlu waa 0.1 perceat Olt' aaore of th total in 

Sil 
TiD 
Ti~aaiu. 

Tuaptea 
Ur&Di 
Zinc 

1955 (.tl~t~ of dollara)••CoDt iGDed 

!/More than 25 perc at of the coaaodi ty baa been imported. 
2/Tbe ••lu of atone atatecl in Table 2 of tho Mineral• Yurbook for 

19SS appareatly inc:ludea ao.e clvp l i catioo (a • footaote 14 , p. 57 of that 
•olmae); th diffareoce b twaa the total atated 1D table 2 of the ~earbook 
for ~tallic production, aa• the t otal of tbe ••luea lilted for lacliYidual 
co..oditi•• th refon bee kea nbtraoted fr011 tbe n l ue report•• for etou 
ia dae 111Mral8Yurbook. 
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It ic i~ortant to obae e in table• 1 and 4 that tbe .alue of 

onatrvetion t riala--eommon material• (euch •• c ... nt, lt.e, IJPIU., 

atone, eand, and cr••el) that .. oy people don't -..o think of ae ~ne~al 

reeoureea- -are .n:e -nluble tbao iron and tbe ferro-alloy -ta.;. a, and 

far .ore ••1 ble than the pre~ioua .. tala. Tbia brio&• aa to conaider 

tba part that ~nerala play in an ioduatrial aociety. Soil, water, and 

conetruction .. teriala, of courae, are the ~at eaaential raw .. teriala, 

for they are tbe aourc• of the baaic neceaaitiea of·food, clotbiaa, aDd 

ebelter. Water, conatructiou .. teriala, ad other no.-.tallice a leo play 

••••ntial and iocreaainaly t.portaot rolee in iaduatrial actiYitie ; ~ia 

11 1a well abowo by the quantity and .aluo of water DOW aaed for noo-

gr1cultural purpoaee (table 2), and by the srowt in coaea.ption ~f 

conatruct1on .. tarlala and other ooumetalllca fro. 1900 to 1950 (table 1). 

The inereae1na uae of conatruction teriala baa co.e about aa a conae• 

quenea ~f the development of the tranaportation ayet .. •• 11 at the 

construction of 80'l"e ancl larger factori 1 and boaea. Moat of tlae otber 

nonmetal• are used •• ch-.icale and they haYe .ultitudinoua uaea in the 

proe 11111 of ore a, food, and fibr .. ; t e .. au facture o paint:a, explo-

eivea, rubb and 10 on throup the fall ra e of almoat every group 

of producte. • sroup of cbe.ical deaer.ea epecial. notice--naaely 

tho• uaed •• f•rtillaere, aoil a a endmente, and iuecticidea. Tbe 

diaca.ery of the .alue of ani .. l fer t illaera 11 relatiYely recent. Their 

dnelopment haa .. cia 1 t poaaibl to reha ilitate worn out aolla, and their 

uae--toaather with inaecticldee, .. chaaiaed equi,.ent, and t.pro.e etraioa 

of planta--ba• led to attai ... ota 1D ap-lcultaral procbactin tlaat fn would 

b&Ye tboept poealble wen a decade or two aao. 
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llllportant •• the•• thing• are even in An induatrial society, there 

11 DO doubt that the key ree rcee in induatrialiaatioo are .. tale and 

fuele, aeed for .. chine• powered b7 iD&Di te enerJ7. Tbe eisnificanee 

of the aee of iaaDiaate •n•r&Y My ))e illuatrated by co.parlq the coet 

of the pbyalcal work it will do to that wbicb e done bj burJan effort•. 

Pen- exa~~pl•, a pllon of peoliae burned in a c nticmal peoline •atu 

pro dace• about 8 boraepowr hour a • wblch ia u •ch eDUU' •• caD be 

produced by 25 laborer• work1q an •iabt hoar abift Oil a food intake 

of 3, 500 calort .. per clay. Oaittiaa capital and other coete, the fuel 

COlt al De, at a I&IOline price Of $0.25 (90 fill) per aallOD ia eqal.al .. t 

to buytq labor at about 1 cat (3.6 file) per MD clay (Slicbter, 1959, 

p. 368). Definln& a hip 1 1 of liTina •• tbe coDditlOD in which .aa'e 

aeede and want• for eheltu, wnatll, food, clothiq, truaportati011 and 

on are fulfilled witb little endtture of euer11 oa hie part, it 

le aaey to ••• that tbe blab 1 1 of li•ina of iodaatrlal eocietiea 

1• founded .ore on tbe ... of larp qaantltiu of iunt.ate eMriJ 

anythina •a•• te l~&ical toaauuitJ lteeltl! 

1/Tbe grand work• of architecture of moet ancient c1•1 izatione vera 
accompliebed by the la.teh u•• of •lava power, and •urely the abundant 
uae of ala~a or ••rvante will do vondere to fill the naeda and vanta 
of the Iter. In the i nduetria aociet y tbi• h lp 11 provided by inant.ate 
energy and ucbine•. A touch of the evi teb in the ordinary home .. \t•• 
av ilabla about 2 kv per hour and brina• to al.oet anyone'• command a~t 
14,000 ka cal per eigbt-bour day-·tb• equi.alnt of the pl:lyai 1 eoer17 
p1odact of about 70 well•uouriahed eer.aot•·-at a coet of 65 ceote (234 
file) or 1••• per ..Jay, aclualye of capital aDd related coet•. 
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Although the focus here ia on the use of natural re J urces, it 

vould be alaleadina to leave th 1ubject of the United State• economy 

vlthout pointlna out the ca1entlal role that lnaenuity and education 

have played in lt1 de•e1opment. Durin& the period frO. 1900 to 1950 

th per capita income ln the United Stat a increaaed froa 325 to 864 

conetant dollare--2.68 tt.ee. Incr aae in the conaumptlon ~f . rsv 

.. terlall, e1peclally fu 11, contributed to thi1, •• ia ahovn in table 

1, but the overall per capita tncreaae ln raw aaterlala conauaption 

vaa only 1.26 t a. Tbe dlfferenc reflecta tb contribution of vbat 

vae broadly referred to in a previoua aectlon aa !ng~nulty. Tbla le 

Lmpoa ible to quantltize, but the trend can be deaonetrated by many 

ltatlatica. For exa.p1e, between 1910 and 1950 the propoTtio of 

rofeaaional per•ona in the tot 1 labor force increaaed fro. about 

4.4 to 8.8 percent, and the uneki11ed worker• decreaaed fro. about 

36 to 19 percent of the tot 1 labor force. 

In aumma y, a • e variety of reaourcea finda uee in an induetrial 

economy. The t eaaentia1 onea for a nation to have within ita ovn 

confine• are uaable aoila, vater, and conatruction .. teriala, for not 

only re their uaea fundamental, but, aa low coet ite .. uaed in large 

volume, they are xpensive to tmport. Hetala, fuela, and cbe.lcala are 

eaaential to an induatrlal nation, but no nation la or can hope to be 

aelf- ufficient with reapect to all of tbeae 8ateriala. The fever a 

nation h a to ~rt, the bett r, of courae, but even if abe baa to 

Laport aany of them abe can do ao with ultt.&te profit. Tbia ta 

becaua raw aaterlala are aold at prlcea that reflect eupply, deaan&, 
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and the effort and materia • required to obtain them,rather than the 

function they vi 11 per fora. Viewed in teru of tbe work rocluced by 

a .. cbiD pcnMrecl by iuaniute eoeriJ, both •t.ll aDd fuela at"e DOW 

eolcl at baraaia pricea, and tbelr iDtelliaeot ••• Jielda a .ar&iD cf 

profit that .ore tla.u paJ8 for tlae ooet of tile rn •tuiala inolft•. 
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J or d .1 n ' a c urrent , ,nomi · stat u s 

With thi• background of un~eratanding of the fa ctor• tb t influence 

I 
the grovth and development of an economy, i t 11 worth vbile now to axaalne 

Jordan'• current conomic and tecbt v og1~ 1tatua . Shovo in table 5 are 

•~ etatiatica on a aroup of couotr ie1 selected to cover the ang. 

:onom1c developmen t OYe~ the world today. Ideally it would be de1ir•ble 

o list 11 the thing• referr d to i n t he leve l of living equation pre-

vioualy di cueeed. t1li1 ia not P"• i t) l e, of cou 1 , lil'lp .. ) suae .. ny 

f the e&&dnt1 1 ingredients can ~t ~ meaaured quantitati~ely. In1tead, 

neveral atatistic& ~e boen ae l c ted that are indicati~e of ~Jndamental 

r 1 tiona ~od trends . The 1eve l of .. . ving of ucb country 11 "ndicated 

b y c· e per capita incom , a va l ue obta ined by dividing tbe total national 

i come by the aize of the opu lation; thi1 i1 not a reliable a figure &I 

we would like (ap rt from th difficulty of meaaurina the nat onal ineo.e, 

have no way of knowing bow fairly the per capita ••eraae rapre1eota 

the leve l of li~ing of t he bulk of the population). but it il the beat 

va1lable measure. Th degree to wb i cb the population ia urb nized 

and ngaged in •pecializ d act i vitie•. including .. nufacturing, 11 

uggeate d by data on the proportion of the labor force engaged ia agri-

· l . t ur~ ; tbie may a lao be cona i dered a mea1ure of the eztent to which 

the population aa a who le 11 eng~g~d directly in obtaining baaic neceaeitie•, 

• oppo d to c ti'Yit iel that .. ,. produce a further eco~c urplu•, and 

nc i1 al1o i ndic• t ive o f be leyel of li•i ng. Tbe population denaity with 

r pee t to ap:icultural and fOTe•t land 1• a crucle Mana of a pra181q the 
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r 
vail bility of eoil and the extent to which the country's pupul . tion 11 

•trainina it• capacity to aupply food and other •• antial asricultural 

producta. O.ta O'D the per capita rodactioa aocl CODIU:IIptiou of iron, 1teel, 

and eoeray p ide cluea to the estnt to wbich a country ia aalaa the kina 

of rav .. teriala and for.. of sner11 that increaee tbe efficiency of ha.an 

operation.~ &Del perait the acca.a ioa o an ecoooaic •urp laa. 'ftae uae of 

inaenuity 11 difficult to ae, of cour1e, but the indicea abown in table 

5 i•• ao.e i clieatiOD of the extent to wbich the popalatioa hae a chance 

to acquire new iofor.atioa aacl ie prepared to apply it. 

'l1le data in table 5 proricle poeral coofiraation of 1ome of the 

prin iplea already cliaeaaaecl. they -.uaiae again that the c_oaplexion 

of the acono.i .. of all couotr1••• -..a tbo•• with co.parable level• of 

liYing, i1 not the .... , ancl abow that the .... reealt caD be achie?ed 

in different waya. they abow, bOWYer, that in aeneral way the per capita 

incoae tencb to inereaae witb clecrUiiq -.plo,.eDt iD &&ricalture and 

decrea1ina populati~n clenaity; with iocruaina coulDIIption of .. tala, eneriJ, 

and n-print (wb.icb 11 a cncle .eaaure of tbe utent to wbieh kuowle se 

ie diatributecl); aocl with iacrea•iua literacy, educational adyaot a••, and 

ao forth. 

It ia t.portant to note that the corral ti a bet en per capita income 

nd production of iron and eHl"IY 11 DOt •• sood •• that betwen income and 

conaumption of th •• tbinga. Tbia empbaaize tbe fact that tbe fundamental 

value of raw .. terial• 11 iD their uae, t tbe r aale. COUDtriea deficient 

ia e.-eential ra•oal"ee• ••t obtaiD th• th oup trade with tboae that ha-.e 

a eurplu, of c.-rae. lat -r• e:zport of raw .. teriala clcMla aot brtaa about 
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