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1. IETRODUCTION 

1.1 Obiectives azxi scoi>e of the study 

'!he Lia& :ileclaraiian aDi Plan of Action Oil IDiustrial Dwelopact azJd. 

Co-opG'Gicn w-J ld.o~c a th• s.com. Gc•ral Ccmterence ot OIIDO in larch 

1975, mi vaa mi.one 'b7 the Gceral Aa••b4 u its ••ah special 

••Ilion. ID the I.iaa ])ecla.rGion the role ot iDi&lstr,r was reaaaenlli as a 

cipmic inftraam ot growth to attain a rapid. •oci~c d.•elopmm 

ot d.welopi.Dg CClllUltri••· It callc tor m incr_.• ill the ala.are ot the 

d.welopizlg camnri• to • lean 25 per cm ot th• tat&l 1Jli1larial world 

~aUon 117 the 7.u 2000. tt d.ecl&Nl tlas& d.weloping comltri• ahml.d 

P«t mpeci&l. attmion to pri.orit7 •dOl"ll. ~. of the •el"°'c priori:t7 

adore wu "th• pb.uucmtioal ~17. 

~htim0re, •oac the buic nffll• ot the vorl4 PGPRlatiaa. Ual.th 

iap%"09'•d i• C111• of "the llOft pn•ai.Dg cone.ms. I't• upi'Rllie is C011poaDied 

117 the taner ~h ot the popU.dicm iJl d.weloping coamri••· which bJ the 

7-.r 2000 vcW.ci accaam tor abmt 75 pc ca ot the tatAl wo1ld. potuldion. 

le9'ing thia challmp require9 CcaiT9 i.Dtranmc:tuna for ~ealth C9Z'e 

aai tor pU.macmtiCl'l•' llllPPl.7• 

Jlowwc, ••-'ing the Lilla goal ill concrfte teru tac• "tw !!a.in 

cii.tfiClllti•. Jlim, global ~i- carri-1 om in 9 i.Dlunrial •ec:~orr show 

that it pa trmi• ccmtime, it i• 1Ullit• that clwelopiJlg CClllUltriea will 

&tt&in th• 25 per cm 8bartl of the vorlll produaticm. It• att&i!lamt requires 

a fim cemitad to imematicm&l. co-opueicm speciall.7 in the llOliem mi 

ci1DMic •eatore mch u pbamacmticala. Secolr':, affti.Dg the 25 per cmt 

goal ~r .. a large illPl•mliticm prc>grma• for •.tting up n• plaata in 

clweloping coamri... '!bi• prog!'8m• i• oft• t~ mt in tum• ot 

enabli•hing inlirtdul projd• in •••cl. d.welopiDg coamri• rGhfll' than 

in orpnl.sing ihe proce.a Qf cl•U.aping the piacMcc1ical i.Dblst17 in 'U.• 
CGWltri... !he til'ft i• mdL -.aic to tWn7 aut alt~ it• pi~•eal 

appNACh do•~ aamn ihe attai.Jlaa ot the Li.a goal, ..m.reu the later, 

oore d.itticlll.t mi cmpla, u.r a.at ~ Gtain the Lia& goal m-t Ml' beccae 

i.. ~raamal in 'br.i.ngi.ng abet qualitative ani Cl'IUiht&tive •ocio-econcmic ~es 

towards a more «(Uitative aDi bmefici&l vorlci aitu.tion, vhi.eh U m.ch tb.e 

most import ant • 

Con•equentl1, !or a aucc .. •t"1l OYercomiJl« of both ~l!ticultie• 1t is 

rtlqU.ired. a 1--n.cr term political a.im ~•Iii by the ~~i•• concemlli Without 1t, 
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it becomes rational.17 iapossible to d.eaign an ~ropriate econcnic strsteg, 

to spir tb.e neces•ar,r n~iGicms within intemational ~peration sch•es 

azJi to &88 .. 8 tu aowit, the ccmpoaitian aDi the tiai.ng Of the inP'ltS 

nquirtll to .ttain the d. .. ireil &ia. · 

D:pcimce has tdl01a1 that llhen th• political Aim i• mas~ or me both 

th• poli·hcal .m the econc:mic objechT .. are th• suae, the uaal~ f'iustration 

in the negoh•haaa, clis~eat or barcimi.Dg ot poei:hcma into d.ud. lode 

•ihGiOD8 ocoir. 

Slpcimce hall alao ahom that vhc pemamt• aal ctupri•• h&Te a 

political 'blue prim for the t\Rure tull7 1Ulliu'ft0'1!i ~ least 'b7 their l-1.ers aDi 

~. th..,- hoe a WLUaailaDle position. !Zampl• ot th .. • cu be sec 

in the caa• ot Bruil, the 19Pll'blic ot lo~ SiJlppore aal az.lgaria. 

'Bl• proc•• ot polic;rze•ing aal clecieion-9*-:ng Hqltireil to bring abOllt 

r.Rlt• ct&il• a raher ccmpl• •• ot aotiTdiana Gil !actors, •ca• ot 

tdaich, alb&t Wportm cme•, an mal.1tic. .athin thoee, cawrtri• are 

ua.al.}7 f'-1.liar Vi.th their Daticmal nu.diem, alt~ not to the ••• d.egne 

ct &COlnc.T in all izduftrial eeetore,aal becoae p~eivel7 l•• tam.liar 

at ngioul aal worlcl i ... u •. 

llor1...lY•9 Ii.nee th91r ofte clo not b&Te tu 8MIUI tor & izd91>ealct 

checking ot ~he cl.i-t:a obt&in91l d n~icaal aal ~lo'b&l i .... i. t?'Om pabli•h91l 

"11Z'C .. aal COIRl'adore, th917' ttnil to t•e th• at face Tallle llli UiJ' ul;;e 

Daicmal pl&ll Oil tha fmni.Sicm. !JU.a 8i~icm iE qgi.te applicable to 

ihe pbanacatical •eat.Jr, vhere the BG"iOll• clala probl_. are pnecteil i.Jl 

th• following ia .. ung,ndi.tica. 

In oide to help ill iapl•ciing the Lilla goal, tBlDO a.t up the 87ft• 
ot ccnaltdiOD8 tor specific i.Dlunrial •eetore. ~ th• i.Jriust17 th• 

proc•• ot COD•l:\~UOD8 baa inclmhli llEP6.;; gl'O'lP aeetinge ml U aOolit to 

hol4 a Global 1npueor.r X.-inc in cmlC' to •-1eet the i•••• tor clitC'lHion 

d the ftm CGD'Rllt.Sion X.-ing cm the Plawacctical IDd:ll-'1'1 echeiluleil 

tor Deo..o.r 1980. 

!hi• 7.'.'tlPO" u.a 'bee ~HP&l'9l tor tu Glo'b&l Pl"tipard01'7 lffting, in 

oidc to preact .. ·tllgiaaal .m global clala .m ~)'Si• to the cr- \ft• atteal~ 

t!t.i• a9di.Dg, ao tb.a't thq &q' appn:L•• the rtgianal aal world. •iuation• 

traa their ONll poim• of Yiw m:l dlc.o•e tli. nl ... mt 1••• accoid~l7. 

'Bl• npo~~ giT .. an ~••1. at th~ c:mTtnt •itiwticm cm ccm-..ptiOll, 

1)1'Cld.uc:t1oa n tnd.e, a torecaat \o t.b• 7ear 2000 baa91l cm 'twc- ~othe.:i•: 

I 
• 
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past trm:is aDi the Lilla goal, aDi presets 'tile ui.n j>rool .. a uf ~his 

i.Diustr,y i.nch:!ding the perceive positions of the ll&i.n actors. 

1.2 Statistics 

For the past tvo mid a bal! 7e&rS UJIDO has been tai~ou.ring to 

gather staistic&l data on this i.Dlllnr'J' at camtr'J' mi product l«els. 

S.eral qproach• nr" Rll~•aivel7 tritlll, ranging frt"a COIHAllting 

ti.ms, 1.DliTi.dual CCDKltma, caamr,r comaeta, piblisllC sou.re• to · 

ocmlaeting the pbanacctical umtaeturers usociation.a (PIU.}. !he 

~iautian mi camnslic:ti«ma !aand. in the cl.Ga are among the worn encoumersi 

ill the Din• i ~rial aw.on stwiic .. 

!here i• no mrthorit.tive vorl.ci statistios on phamac.uticals, aDl 1lhG 

mst• ccm• !?'Oii three o.'l&ill smrc•: IIS tMt Sll1'9'qa salea ~ ph.az'llac7 

l«el tor .he 8&i.n COD4'!-iDg comzlri• bin CG~ plazmeil c;m,es, the 

PIU.• • baaeil cm npon • troa ••ber CCllPCi •, aDi gGYC'!lllllR aoarcee Ach as 

llinl.stri•, toorl lllll dra.g adeinist;rahona. JdAli.ticmal •ourc• becme 

•ailabl• throqh ~ uaociatiom, cmral ~ agcciee, ccmml:ti.n.g 

time ml broc:tv•• anal.7fts. 

In a lut ctalpt to clear up the situaian, tJIIl)O got a tavoa.rable 

reapcmae ~re. •«•al PIUa throa.gh their I.memational PC.ration of 

P!aal'llacctical umtacturera .Uaociation• (~). '!heir cornctc t~ee 

ot d.a.eatic sal• ~lus the checkil2g9 d correcticma an the basic coantr'J' 

ciat:a pM'f'iaa.•13 prepare b7 tJIIl)O, wee TC'T u•.iul tor arriVil:lg at the 

regianal. aDl world tabl• give in th• amec 

'!here are toar aain ndistical. probl_. thllt b.ar upan the gathf'ring 

mi imapntdian ot the cl.at& pnacteil iD the am••s 

{a} !he aanilability ot athoritai•e claa that vu panl7 cii•Cll••e:i 

&Owe, llu bee p&ft l.allJ' aol•tlll at: ph&rucctical ten al l«el• t!aroup 

IJPllA tor ~ ot the Mjor ccm•nin! CGWliri... Howwv, tllrtaer br..ci:lovna 

imo ci9'&ilc t~era:p•t".c categori• Gil aaiJ2 i.Dlindu&l product• in •olwa .. 

am nlv.e were not &chi«.-!. ConaeqiuailJ', anlJ' tJPical 8"ta.te• are ~Y.-i 

tor the uiJ1 ~henpctic cat: .n.... !he RJ'k.t mal19i• at: prcduct l«el 

i• oa:rri-1 oat, &E tar aa tJnDO &nova, anl.7 b:y IIS cm a ~&Z' basis. llovwer, 

that intOl'll&tion i• UDa"ailable tor fm Or~saiorus due to Ul ~eceat 
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bdvffll IXS mi the laqe corporations that ef!ectivel7 c:restes an 

exclusive "ph.uwacc·hc&ls d.aa club• that AaS a fee of US 500,000 per 

~-ear. leverthelesa, piblic intonation prociuc-1 b7 DIS aDi SCBIP, the 

cml7 two specializ-1 Pllblicd ioma or ~:ob&l pb.anu.cct ical cat a, were 

mmm.v~ ua-1. 

(b) !he probl• of ncscclaure becme quite a mu-cile !c.r t!..:.ttermt 

•care.. pl'e9mt cida gt'GRPC :iD clitterct wap, one i.nca.p&raGle bdveen 

th-. Jlorecwer, there i• a ll&jor cli!terence bet..c the cleti.niticma ot 

9'llic&l {pN9cripti07w•'17 a.UciD•) m1 aon-pre•cript;ioa pbmacc·Ucal• 

ml their p~ical. applicatian. Qlnmaril.7 .thical. pbanacctical• are 

grou.p-1 a,. PD•• 11i:Uamt liniJlg the t1P• ot pba.mactlldic&l• includ.c, 

ml b7 -e p.nmmt• acC01'Ciing to their om claanticahona. Hovwer, 

ill pn.c:tic• the maber ot phanacchcal• eol.4 bJ' pr•cript;icm i• hi~ 

variable tram cc:mrtr,r to coant17 ml tram 7-.r to 7-.r, the mnae being 

••eral d.weloy..,. coan'tl"i" 1*.re the aalT pham&cctical.• requiriJae 

'>re8Cl'ipticn an urcoUc ml P8)'cbotropic produc:ta. 

JVthel'llOre, the aaiD d.etinitiona also ftZ'7 i.llcl'lllliJag .thic&l• mlier 

preacri pt;i on-cml7, .thical OW'--'he-coul'!t er ( 0'1'C), O'fC, propl"i .t &?7, li.ai t ei 

O'fC, ncn-biologic&l, .tc. Jd.cli·hoaal cida i• give mlier clifterct naa .. 

mch u clnge, d.oaagea, pbam&cctical.•, a.Ucinala, Jir9P&l'&Ucna, r•tllii .. , 

de. at cli.tterm price lwel• Rell u a-eanqfac:tu.rers, v.bol•&lG'S, r.tailers 

with acme pric .. a 1h• ~ tal and. acme a th• salea tal tor each lwel of 

the cliatl"imtiaa chmmel. 

~on, in older to imrocluce coher.i.:e :iD the n-; n~ ot the TU'iOll• 

U.•mt• pat•iniftg to the procluc:tiOD Uli con~icm ot pham&cctical•, it 

vu prepared. a •dl-.a ot pbanacctical t'lOV8 give ill tipn 1 and. •.balm 

1Ulier the a.t.bocioloc:r h•hng. 

(c) !!:.e probl• ot tree d.aa _. partic.ularl7 cli.t!ic:W.t tor two reuans: 

tint, apon naiftiC9 iJlcl114• •erJ'hi.ag d.oa to cl.din prodac:ts ml a.iiical 

ecpU.i:mct in a.ml1' ca:mtri.d or illeluli• cml7 acme el•d• lllch u prepanhan•, 

d.o•age toma lllll lmlk d.np, rw aaeri.al•, .tc., ottm vithm~ aJaowiJlg an 

llEPOft brMlatom 'bf -1.D caegori.ea. Secmd., i.a})oft stiainics show the ·-· 

111.nure ot praduc:t categori• wU.tamt ·~~ a leut ph&nacctical• from 

aon-p!uml&cctie&l•, and. vithill the tirst; catego17 'betvec d.oug• tons am 
the rest ot ph&ruccti~•, be it tormlaiou, bill.'< d..~ aa:l imel'lleciiates, 

tor thq _also app-.r lster on unier the d.aaenic proctuc:t1on h••h~, tlms 

--~ & d..Ollble cc:mrt~. 
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factors were estimated. in ol'der to adjust the trade statistics a.vaila.ble f~r 

the remain)~ countries. Details of it will be ~ven UDier the methodology 

healiing. 

(d.) '!he problc of foreign exchazige variations became quite distorti~ 

tram 1976 011n.1'11S for most regions because the value of pharmaceitical.s hai 

to be give in US dollars to ensure an uniform base for iz:rtematior."-1 

cmpa.rabilit7. Conaequmtl.J, cou.ntries with stronger currencies than the 

dollar show growth mu higher than those achieved in their local currencies. 

CanYersel.7, coumriea with weaker cairrencies than the dollar, comp<'UDied ~ 

higher cimeshc i.Dflatian rates aDi ci«aluations, show an almor.aall.y low 

growth raie in compui.smi with that achieved in their local cu.rrencies. Th.is 

fL~or is spiieiall7 nator>ows in Lahn jaerica. Regretabl,-, this situation 

cou.lci not be circumveat ed for tnlIDO d.oes not have enou.gh cow:rt17 coverage on 

phamaccticals ~ amoam as it has by var..ie. 

!he listing ot these ~ain probl•s emphasizes the need of creating a. 

UJIDO Volking Group on Pbamacchcals, similar to the existing mrr.r:tJ/FAD/ 

World. Bank Volk~ Group on Perlilizers am to the about to start UNI:OO Worlc;i ~ 

Grc:Alp on Petrochmcal.s. Their main tasks will be to prepare an au.thoritative 

pha:nu.cctical d.aia bue at coum17 level broken d.ow. b;y therapeutic categories 

llDi main phal'miLCeutical products, aDi to prepare medium-term forecasts that 

vill ser1e as fouDiation for mark~ transparency analysi "• 

1 • 3 Kethodolo«;Y 

The method.oloo applied covers three main areas: the stNcture of this 

i.Diusi17, the Cllr?'eat d.ata on conSWDption, trad.e an:i production ~ regions, 

aml the torecuting up to the 7ear 2000. 

(a) '!he stmcture of the pharmacctical illiu.st17 is presentei in a 

llimplified form in Fi~e 1, shoving the ma.in pharmaceitical nows. It id.entif'ies 

the Nin el•cts ard. nows ot both supply and. consumption of pha.macctical.s. 

1!>.e aport componcrt lett out from the sclieme to avoid. wmecessa.ry gT8Phi cal 

c011plica:tions, is the reverse of the import f'lovs. 

1'he dit'fermt n~es of the suppl7 sid.e represent the nomencla:ture th4:..t 

vill be used. t~out this report, thus cabli~ the read.er to mow exactly 

tb.e matter at l:wlci. 
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Figure - Scheme of ~nar:naceutical f~ows 
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(b) 'l'he current d.ata on consumption, trade atJi production was obtained. 

as follllws: 

From the import d.ata, the dos~e form component was identified. .:'or 

the group of countries shoving this item in their impo:..-t breakdown. Then 

coefficients were calc:W.ated in relation to total imports aDi to their domestic 

-sales. Then the rmaining countries that did not show -~heir impC1rt breakdown 

were grouped. a.ccordi.llg to GDP/capita aDi regi. on ai¥i ~ •"":'"llat ed vi th the GDP/ 

capita az:id. import data aggregates of the first group of' countries. Later on 

their correspozxUng dosage torm imports vere esti.m.ated, based ·oh the coe.fficierrts 

of the first group of cou.ntries either in relation to total imports or/mi 

to domestic sales, according to the more reliabl~ data available. 

Domestic consumption was cal"1J.ated C,. adding the imports in dosage 

form to the respective domestic sales given by IFPJU aDi other PIU1 s not inclwi.ed ir. 

the formS--s data sheef. In countries vithou.t data on domestic sales, their 

conSWDption was esti.mahd in two w~. The first, llh~ the data. on wholesaler 

or pharmacy' sales was available, it was estimated tr.e proportion represented by 

non-pharmacy sales (hospi-;als, clinics, institutions), using the i'ollo~ 

coefficiurts: for market econany coumries phal'macy/retai.lers sales represent 

about 80 per cent of the total consumption. (Rea1. figures show variati 'ns between 

76 per eerrt alld. 83 per cent) For centrally plamied econcmies pharmacy/retailers 

sales represem between 35 per cent to 45 per cent of tile total consumption. 

'!'he seccmd, that applied mainly to several blc.cic African countries where a.ata. on 

pharmacait i cal s was unava.:i.l able, vas est imat ed based on pharmacellt i cal consumption/ 

capita azd. GDP/capita correlations with similarly developed blaclc !.!rican 

countries for which enough d.ata was available. 

'l!le erports data was taken as given in the U?1 publications, taking 

into account the amea:i.ments made by IFPIU. cmd. trimming out the non-pharmaceutical 

componcrt whc the comtr.r• s export brealcdovn 'l&as Jcnow. consequently, export 

data inclwi.es bath dosage forms aDi bu.lie dnigs/intermediates. 

Domestic prociuction was estimated in tvo ways. First, C,. add.ing 

domeEtic sales to exports tor countries that have full data. Second., by 

mbstra.cting the import d.osage f~rms from domestic consumption to obtain d.omer..tic 

sales, ani then add.ing to it the exports for the r•aining countries. 

The pharmcceutical d..Ra. base thus gene.rated covers the period 1960 to 

1978 and. it is, to anoo•s knowledge, the first time that .1 comprehensive d.ata 

becomes available at regional and world. ll!'lels. 
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The sta.-tistical. discrepancy betva"Jll t>rod.uction a.Di consu.mption is 

ma.inly due to the billc d.~/intemt.dia.-te c.Jmponent of the exporte:i. production 

(that is the chief responsible for the do'l.Lble count~ weeisi out from the 

consumption fi~e~ ). 

The sta.-tistical discrepancy betveen exports ami imports reflects ~he 

different timing of their respective official recordings at oistoos offices, 

products in transit, temporary stockaging, losses, etc. 

Concemi.ng domestic prociuc:hon, production o: free samples is not 

includ.si tor it has no selling value although it appean -in i;he respective 

prociuc:ticm cost. It is esti..Csi that •tree sawples" represent 11p to 10 per 

cmt of total sales. 

(c) The approach used to forecast pharmacea:hcals consumption up t., 

the 7.,ar 2000 is based on the cross-section co.intr,r method.. 'l'he method. assumes 

that given the dominant pat'iem of pha.rmacSJ.tical eonaumption by region~, the 

currmt medium an:i. small su;ed phama.c~tical ma~ets vcu.ld tmd to follow in 

the longer term the conSWDption pattern ot the current largest marltet s in the 

respective rf"g'ion. 

Since consum-ption is valued. in US dollars, the selection ot the ti1!1e span 

from which it is calculat~ the liminant psttem ot p.D.armacSJ.i;ical consumption 

is cri:~~cal. The time span chosen is betveftl 1972 am. 1976, for it repres#lllts 

the sort of "i?rt ermedia.-t e" period that ID8Y' chars.ct erize the tvo decades ahead.. 

It covers from the 8tlding ot the US "dollar stability mi fixed exchange rate .. 

(iD 19(2); through the emerging of the more marked. characterisiics of this 

decade: fioating exchange rst es aZJd. apprehensive speculatioll, aZJd. the rising Of 

produci.ion costs faster than pri.ce'3 of prod.ucts compouDied. by tl.U.ghening 

government regulations; until the exchange conversions i?I1:o US dollars ereatsi 

scsi'cle d.icrtortions between stranger 8Di weaker currency couzrtnes (arcnwd 1976). 

'l'he mei;hod. rel: es Ol1 Gl'P /capita by regi one mi their main c.:-w:It ri es 

to be projected to the 7-:=iJ:rs 1985, 1990 and. 2000 USing twc sets of h_V"",t>otheses. 

Hypol.hesis .l depicts regional g-.1."wth rates reqaired to sttain the Limn goal 

obtained. from UBIDO•s LI:OO mod.el. Hypothesis B gives regional ~ffth nte:.. 

using Leontietr• s scenario X, shoving :: .. "u:ture development; s ba:;ed. on past treo:is 

al.one. 

Then it c'lrrelates GDP/capita vith pha.J. ... acsiticals consumption/capit" 

for the region 8Di the countries whose markets represent frc.m 60 per ~ezrt to 

80 per cent of the rf!@,'ional total, f'or the f;.ve years of the chosen pe:"i.od.. 
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A cest fit equation ia then cal.culat 8i. by regions showing the more plausible 

;harmacmtical consumption path for each r~ion. Consequently, the correspondi~ 

regional consumption for the projected. yea.rs is calculated. basei on the GDP/ 

capita r-ovth rates given UD:ier the two hypothes s above. 

'l'hie report only- presets consumption forecasts without attempting to 

put forwud ~pathes s of possible tuture production taki~ into con'.!Jicieration 

technical., social, nutritional, environmel:Ital, etc. 8.Sl>ects. They will be ~iven 

later in th~ First World.-vi.de Study on the Pharmacmtical IDiustry when the o~oi~ 

analysis on health &Di socioeconomic aspects will be completed.. 

1.4 'fnologr 

'l'he pirpoae of the typologr is to clasBif1 the cou:atriee in ord.er to 

cmre iJReraectoral comparabilit7 aD1 to highlight the particular characteristics 

ot the pharll&cmtical_ sector. 

'fo this md. a simplified. version of the major area a.Di region geographical 

classification of the> OB', Department of F.conami.e azJd. Social Atfaires, Popilshon 

studies, vas ad.opted.. The regions considered. are the following: 

ad.opted regions 

(a) Borth America 

(b) West em Dirope 

(c) Other d.neloped. cow:rtriea 

of market economies 

(d.) cart ral~ plumed. economies 

of Eastern Di.rope 

(e) .Atrica 

(t) A.Bia 

(g) Latin .America 

con-espoDiing tJ?l regions 

ll'orth America 

Northern, Southern aDl Western Dirope 

aclwiing Yugoslavia 

Japan, Oceania, sOuth U'rica aDi Israel 

Eastern Dirope, USSR. aDl tugo9lavia 

ill African regions exclwiing South 

.t.trica 

ill Asian regions uclwiing Japan aDi 

Israel 

ill Latin .American aild. Cll.l'ibbean regions • 

.ilthou.gh the regions are lef't in their geographical composition, a :f'llrther 

d.istuiction between ci.neloped ani dneloping countries is mai.e, aDi within the 

former b.tveen Ul'ket economies csountries aDi. ccrtrall:r planned ones. The f'irst 

fO\rregions correspond. to the d.neloped. countries, while the remainill.g three 

regions correspoDi to the ci.weloping countries. 
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Pharmaceuticals• consumption can be assessei in two v~s: acco:rdill.! 

to health nee.is of the vhole pc?llld:ion aDi according to the ensting ciemaai 

for phama.cctieals. 

(a) The former 111q distiguish three levels ot health ca.re according to 

the nee.is of thS? po)..tlation azri the degree of health COY.rage countries can 

afford. One, hospital.-baseci Clll'&tive care rel~ cm expansive equipmeirt az:id. 

clrugs, is mainl.1 p .. '9Valmt in coumries ot ~- economies. ot those, only 

the dnelope:i ones can attord a universal. popllation COYC'age llbilst d.aveloping 

countries can onlJ' afford. a !r&etiou of ... t, arouDi 70 per cent for Latin 

.&aerie&, 25-30 per cmt tor Uia an:l 15--20 per cct for Africa. '?vo, °'1t-Patient 

health w:U.ta-baaeii prevctive care relying partl;r on hoapital-bue:i can aDi 

partl;r on policli.Di.cs, dispes&ries aml large scale i1111mn'i zation pro~es, 

is m&inl;r pr.val.mt in camtriee of ctmrall.T plazmeli eccmomies. Kost of these 

countries can afford a near Um.v .. s&l. popW.aticm cov•ag• nat on.17 bec&lse 

this approach is mbstmhall;r l•• upesive that the first. one mt beccse 

'ihe:r allocate a larger percmtage of their natiwial bwigets to health neecis. 

'l!lis is the ease ot Eutem Dll'opean ccwrtriea, CU.ba an:l China. 'l'h.il"ci, primar.r 

health -.~e that mieav°'11'1! to uke esschal health care universal.l1 acceasibl' 

to the popW.ahon. It introdllces social ami econcaaic dimcllions in what was 

previousl1 m.ainl1 health conccna. It means ma.ch more tUzi utmiing basic 

health care •C"li.ces tor it incorporate• social an:l econmic goals am. involves 

governmental mi ~nit7 etf'ona tovazds its achin•ent. Its practical 

application tmail• a thorough rwiw of the health •Y9i• and. its main 

components : health care d.eliver;r, mviromactal health anr:i mtrition. 

Consequmtl;r, the proportion of uper111ive m.iiical equiiaent aDi d.Ng& neeieli 

vou.ld. be aubstmh&lly reduce in relatiou to the tvo prmou.s L.ealth ca.re 

approach••· Thia approach has nolvc OYer the 7ean in the light ot the 

cpericce gained. in ~ dweloping countries, aDi it is clelivuc by co-nnit1 

health workers. So fa:r it has nat bee tlill.1 applied in arq d.neloping country 

although major &l•mts of it a.re in place in ••eral caantries. '!he Vorld 

Health Ase•bl1 baa cd.orstd. this ci.rive towa.rda priJl&r1 health care and. WHO 

with the support ot goYG"mlmta, instituti"41B and. ather Ull organisations will 

strive during the next two d.ecad.•• to a.chine health for &ll 01 the yur 2000 

by putting it into practice. 
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(b) The existing d.emaDi for pharmacau.ticals, that iD io.U.e main also covers 

health nee:is although only for a fraction of the entire poptlation, has consumption 

patterns that differ widely betwe611 countries am. regions for they ase various 

medicines differently pricei to treat tmldaacrtally the sme prnai.i~ U.seaaes. 

l\lrthermore, morbidity p&'ttems betvec ci«elop&l am d.welop~ coumries 

are basically d.iffermt., !he first imolves mainly non-c<~cable dis..u es 

lillklli to partic:u.lar lite st1les, vhceaa in the lotter it pren.i.ls conm1nicable 

diseases li.1*ai to UDiernouismem, crtromaem&l b.ulth shortcam.np aD:i 

lade ot cequae imnni sation covvage. Pi.eld. research aDl case stwli.es carried. 

am OV'er the past tvci 7u.:'ll b7 tm Organi.saticas ill Ul21' ci•eloping CGl.Ultries 

have taa.Di oll't th.G pAamaccticals COD8Wlpticm tif;'lres are quite in cceaa of 

the •auni• requind to meet the real health necs of the fraciian of t?le 

pop!Uaion coverai 'b1 "health cieliver,r s;rst aas. !his ia clue to sncal factors 

aa.ch aa lwela of atnucce lJ7 poplluion nraa, tn>e of clisease an:i pre.~errsi 

a.U.cmct, c:u.ltural. and. social patterns in urban am niral areas, vi.de sp2ead 

ael.f-c.Ucst~a11, intlucce ot i.lrttnaive advertising, etc. 

2.1 jpPrai•al of health need.a 

Pharaaceutic&l requir•mt• bas-1 on th• existi~ h•al:th needs of popilationa 

cm be estillat-1 in terms of prnail~ ciisease patterns, its total treatment 

in tema of clinical therapctic staZJdards mi pharmaccticals supply requir•crts 

to cover most i! not all of the popilation in need.. These estimates s.hould. 

l&tsr on be corrected accol'liing to heal.th •&r• d.eliver,y chosen. 

Basei cm WHO•• health statistics, the morbiciit1 patterns have 'been cietermin-1 

'b1 regions in developing countries. .Amie 1 presents the comp&l"Give mor'bidit;r 

pattema tor the 25 main CC'll!IDH"i cable d.isea.ses that constitute an international 

health ri*· .la a cQDp&riaan, Alme 2 gives the correaponr:ling morbidity pattern 

in the United states aa repreactative of the c18'1'Uoped. ccnmtries. 

WHO Bia1istic• on crud.• morbid.it1 b7 cowrtries ref9't' onl;r to cOllllllWU.c&ble 

d.~.seaaea aa reported. to health institU"tions thus cav~ onl1 a small traction 

ot th• atfect-1 popilation. leverthelesa it provides useful clues· to relative 

incidences am geo~aphi.cal concezrtrahon ot disuses. ~rther work on 

gceral morbid.i t:r, it a bruk.dowi by main cat ~ri es of di aeaaeis azld. 1 ts 

stratification by age groups a.re key f&mont in ciet ermilti.ng regional health 

neecis am. the more vulnarai1l1 groups mch aa child.re, child.bun~ wome11 alld. 
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the ~el. 

Prom there on, a ad ~:'..on shau.ld. be ma:le MM>ng the ~ that cieal 

etf'ectivel;r vi'th a lw.st 'the 25 main cannmni cable diseases aDi. their nawrt 

requirei shaW.ci be quan\).aeri in 'tmu o! 'total 'therapchc tr9G;,1em aDl 

poptl&'t ion coverage. 

1'heae d Ng9 shaW.d. be aelecteri accozd:iUlg to 'the cri'teria ~vc in WHO•s 

EHctial ~ Lin, aDl preterabl.7 from •cmc the 209 •••ctial d.Ng11 therein 

inclwi-1. 

Id.eal.17, it dweloping c:omRri .. cOQlc1 bamoni.se their pr .. cription 

paotic•, the larger regi.OD&l uzlcas C0'1ld. be cnateri for a liai'ted 'lU.aber 

at clrup, thwl tll&Dling it• economic J>rocluchon in the region. Othenri.se th• 

mairag .utc9' &tmisdion in ciNg pr .. cribing will aaim&Ul the d.wel01>ing 

caamri• u n9' illponen a/or coatl.7 producers. 

llovwv, the CT81lic:Gion of CiJ en1 cable ciiaer.2 .. in clwelopiJl« cOW?trioa 

poa .. , •cmg otllen, u a ll&jor eccmomc Pl'Obl• t<· the world. ilthmgh 

c: m; cable di.a ..... wen ~icall7 ernd.icatc from the ciwelopc caurtriee 

t:NG' 50 7M.1"9 ago .m effective phanaacctical•, tbrapi•·aDi inmnologicale 

mst for ~ of 'tho•• cli• ...... , relaivel.7 little Ma bee c&.one to appl7 th• 

in ~ clweloping caamri• due to econcmic COllftrai.JR•. l&)•a •cc••tul 

errCicGiOll O~ ...U pcm, carri.C out with inteuiTe intematicnaJ. participation, 

i• CIU"l"mtl.7 bC!lg mpplierl in it• gpmdc ~· cm Inwmi :1111hon COTering 

6 other h-.l 'th acmrgea. 

••wth•l••, poyert7 am liai't-1 foreign •dlmge 1"89ourc• ccupl81i to 

imd.eqtlC• clinrim1icm of hMlthcan pencmnel aDl f'aciliti .. hoe beccme the 

Min obnacl•. Jim• 3 prHct• the rtigicmal pater.11a of .orbiciit7 tor 'the 

25 uiD CA in1 caDlG cli•euea tor camiri• vi'th l•• thm US 300 u income 

pc capi'ta ill 1m .. !h•e an in ti. aa:L.D th• poorer comRri .. 'that aq not 

be able to pill thralap bf th .. el•• in enwlic:Ging tho•• cii•_. .. , mlri 

mo•• attect.t popilaticm -.. ner cme billion people ill 1975. 

2.2 Dweloec.Jt ot th• d.•m:l tor pAarusct:..eals 

!he d.aaml tor modG'D pbanac•tical• trnltl m't ot two a&in d.nelop11ats 

in acicines the dcwi nance ot plv-noloa aDl1 the theol'1 ot specific a•Uolo9. 
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(a.) 'l'he first, m&rlted. the separa-tion of the miDi-bod:r imerrel&'tionship 

~hat for thgaisaDis of years dominated. the healing practices of primitive 

msiicine men. The passage fraa early i:i9iical practice to scienti.fic :ne:iicille 

pit the study of physioloa on the forefront whilst the llliDi componct was 

cast-1 out from serious research until the advct of ps7chology mi psychiatr.r. 

Consequentl7, this split graduall1 cODiitioned. physiCl.an& ad pidimts that 

ailments had. either p~sical or mental caus.as, tvo separate d.epartmcts. 

10" the ed. ot the 1930•s d.rnl.opmmts in P81choanal.JSis aa:l }Q'pnosis 

brought tbe Iii.Di back mo foou.s. vi.th the concept of p117chosoiaatic, linki11g up 

again rairA vi.th bod7. lorecver, medical resea.rch tOWJd Clll-t thd Ii lea.ft 

75 per cmt o! bum& illnea• were ataiallr ccac.!/. 

Kore recct IRU"l'qs h&Ye shown th.G"abmt 75 per c.m to 80 per cmt 

of p.t;imt• ••*ing m.Ucal. attemion have c·oDiitions thilt will clear up 

~ or thG cazmai be iaprovc nc b;r the most pat ct of modern 

phanaacmicaJ "· Y 
.JUrther d.nel.opam• in aacroaaJ.ecW.ar p1117chiatr;r ml e1l>•riJHatal. 

p•7chologr have stre•aed. this point ftlnh•. 

(b) !'he theor;r ot specific Mtioloa, presct-1 b;r Pastes &Di ~ch, 

stat ea thG partic:lllar disM8ee have particlll.ar cases. !!ms start c off the 

new cliscipline of llicrobiologr mi.ch tuk i• to d.iscover the cca&'tive ~s 

of d:i.s8fl8e, with mah of aicrobiologr ml toz:iCQlogical re•..rch having bee 

i.Jlfiumcc b;r the tau. poftulat • ot Robert toch. 

!!m.• it vu bom the pri.D.ciple of specific therapi• b '\SC on the 

umtaetiure ot cbmical. •MPOU ablG to deal with p&Micsilar pathogca, active 

clraga that •-.rch-1 thllir targ.ts on their om accord vitha&lt in~ ~hing 

el••· 1.'he applicstion of 8Pecitic --'iologr that baa claainat-1 th• growth 

of aoclern a.Uain• ,,.,_. the put 100 7-.n, haa h-1 a string of au.cc••• :!!om 

'the begi.DnilJ.g ot thi• CG1U7 , rmgi1lg tJ'Oa the cii•c?YG"1 ot sanuan to alpha 

d~, antibiotic•, Tita:in cietici111cie•, honon .. , .tc. !he incr.uing 

d.taaD1 for th•• mi aiher d.Ngtl brought tonh th• aod.cn phanacctic&l i.ZJd.ustry. 

1f ""1Dli a Bocl71 PBJcho•CllGic 1-1.icine" am "Dlotiona ud Bociil7 ~es" 

both trca Dr. Jlel 111 J'lmiers n&nbar. 

y ~oni the l(agic !Ull.t", Dr. !Mmard Di.xon, lew &cictist, 7 Sept•ber 

1978, page 701. 
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However, speci!ic utiolo(.T se•a to be rwming into trou.ble as 

research in meciicine, psycholog,r, biolo~ aDi d.evelopmerrt s in the nervous 

aDi brain systcs have shcnm that :nutrition, mvirooment, bodil;r cons1.itution, 

~· aDi mcy other !actors d.etemi:ie the patt em of cOllllllWlicable aDi non

ca-ini cable diseases mi i.Diiviciual. susceptibility to them. JI 
KQr.av•, the main non-c)IT+"micable diseases prev'1.ent in d.evfll.opec. 

caumnea mch u cudiovuc:W.ar disease, cancer, mental illnesses, represent 

ar ... vhC"e this theorf has !ailtd.. 

'?he aboYe realisation broaght back into toms the importance of that 

tvin an of melii.cines -the i.merpretati;m 0£ ill heal.;h in tema ot bodil7 

d.iSU.Z.OJQ' or social chpriv•hon•. Y Reeearch done by Prufe&llO:t" T. Xdeovn 

an the d.ecli.Dt. of aortalit1 in the ~ has sho1111 that the larger proportion o! 

th• fall vu aclU•td. thraagh improved. ml'trition am eaviranactal health 

be.lore aociC"D a.U.cin• caW.d. Mk• •igni.ticmt c~ribu.ticns. 

2.2.1 R!ricmal wolution of :;hanac.itieal ccr.samgt~ 

!he d.welopad praa.m id in the prece:ling hu:l~ ehaped. up by the 

1940•s the aod.C"D health care 811R• in it• two uil1 aociee: c:a.rative Ull 

prwtmiYe care. Bath are baaed cm hoapitala, d.ispcaa.ries, actiYe d.Np .mi 

i'IWl'DOlogi.cal• alth~h vi.th d.ifterct mphaaia mi costs. 

Jd4UiOD&lJ.7, two other f~('n pla;r-1 an import.at role in the phm'macctic&l 

con-aaphon ot d.weloping comrf~-= eccmcmic restrictions an:i a.lequ.ste · 

d.iatribu.tion ot health care penonnel, facilities aD1 phamacctieals. 

ConcC'Di.ng th• first, a ~ehcaiYe IUl'YQ' carritd. a.Ii in 65 d.ft'.loping 

camnri .. mhoweci tbG 26 per act ot th• h-1 an .mmal per capita upmiiture 

tor t~hl health car• of l•• than usa 1 iD 1975. ~ loreoYc, th• total 

ccmmaption ot ~ical• b7 d.•.ioiiin« cou.ntri .. r-s»re•ct id o. 78 per 

cmt of their corre8J)Ollling GDP in 1976. flll"thcmore, tore:i.gn achange 

constra:i.JR• tnrthc lillittd. the •aa.nt of d.oaage !onaa aDi bu.lk d.Ng imports 

:J "Bqcmd. th• llagic Bil.lat• 'DJ Dr. B. DUon, illm -mi Irvin, 1978. 

y op. cit in 2. 

~ 
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aZld consequently the ilh&rm&ccticals suppl,- to popW.atiana. In r~mt 

years the slcyrociceting of health a:peniitures hu force we affluent 

d.eveloptd c:w:xtries to slash d.own costs, am pha.rA&c&ticals have become 

one of the main 'targets. 

R~ the seccmi, in lllallY' ci«eloping cowntries health d.istribntion 

syncs a.re ottm inaiequ&te clue to s.veral factors 111ch as difficult topograpey, 

tnmsport detf'icimcies, lade ot refrigerated. storage facilities, d.el83'eii 

iuventor,r recording that of'tc create •a11t of stocic" tlituaicma, etc. 

Conaequmtl7, a mmber of •oderat~ priced. md ettectiTe ph&nacctical• are 

nat llSle available to the poor, n~ becmse of their price bu:t due to 

d.ef!icicciea in the distt"iblrticm 818't•· 

11le con11W1ption of ph.amaccticals DJ' regions tram 19'0 to 1978 is give 

in Amie 4. 'ftle main characteristics of the dtlUlli tor ph.amacc.rticals are 

sh01m i.11 .Ame 5. 

In broader t ems. the regional noluticm of eanlWlption is as follovs: 

.Africa comprises two vell dittarmti.attd areas, Black Africa and .ln.b 

Africa. 

The former area is illpoverishfl'i with health eve b&.ng su.pplitd to cn.17 

10-15 per cerrt of the potuldion ll&:i.Dl7 in urban areas. '?he rest relies on 

trad.i1o.icmal medicine for relief ot thei:..· &i.lmmia. '?he larger cow:rCriea of this 

area are prcmoti.ng traditional. medicine &lmg the lines ot mcceasful. Uian 

countries mch as IDlia., China aDi Pakistan, where this tnie of 118lic1ne is an 

integral part of their heal:th care eyst9:• !his area vi.th roqhl.7 2/3 of the 

Uricm poP'llation aDi 1/3 of ph&Nacartic&l.s d.-..ni hat the lowest eon1W1phon 

lwel at a bit aver US 1 per capita in 1977. 

'?he lattar area providee modern health care to the majorit7 of its poptl&tion 

with llinima.i. reliance on traliiticmal mtdicine. It i• the aofi liynam.i c area in 

this region with a conmaption lwel ot arauDi OSI 7 per c&l)ita in 1977. 

!he region as a vhole haa grom U per cmt du~ 1970-1;78 with relativel:r 

lds distortion in it• ecmsamption tigtLres trom 1976 onwrds due to the exchange 

rate tluctuatiana. Its conmaption lwel haa bee need.il1 graving !rem 

US S 1.4 per capita in 1970 ~o S 2.5 per capita. in 1977, a 79 per cmt growth 

aver the perieli. Havner, its regional share iD vorld. COZ1ftllP1:ion d.iminished. 

tram 1.8 per cct in 1970 to 1.6 per cct in 1978 mi 11 per emt rtduction over 

the period.. 
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~!.! iaq oe ciindei into three areas • the Indian subcontinent, the 

opm ma:dtet c~ries aDi the fast growing cowrtries. 

i'he first area ~clwies the poorer comrtries of t.bis region ciaawiatei 

117 India, mi ace°'1m~ for &bait 2/3 of the Asian popW.a'tion except~ 

China. i'he largest cawitries in this area, IDiia, Bmgladesh aDi Pakistan 

have a •iseable modern health d.elive17 s71Jt• altl:l~ it covers onl.7 arauDi 

25 per cm' ot the poptlahon. iihe -•ive t&&C ot uteniing th.or• sernces to 

th• &&jorit7 ot th• poptlaticm i• a the aallmt bqoa\ the economic means or 
tA•• cam:Rri••· !o parlial.17 ccmpmsee it, thq h.mre legalise aDi. d.ft'elop-1 

thG.r tr•li:hcmal •Ci cine inclndi ng formal ~- ml special factories !or 

it• products. In this .,,...,. mociC"D mi tndi:ticmal 2-1icin• prcJT;id.e care to 

the majority ot the poptlaion. It• CClillllUll¢ion lnel vu arawxi US $ 2 )Jer 

capita in 1977. 

!he seccmd ar• inclwi• aa:i.J11.7 the 1SEd' cOWJt:riea thG provici.e health 

care to about 30-35 per cci ot its popv.luion. 'l't.q partially- rel7 OD 

tnditional amcin• producing its 11.Ucam.ats in special tactoriea al.th~ 

wi.thait it• coapnllcaive incorporation into the hMlth s,.t• aa practic-1 

in the preri.aa.s area. Its conswaption level vaa a:rouni US $ 3.5 per capit& 

in 1977. 

'?he thil!d ar• inclwi• .&.rab .Uia, the exporting comrtri.es mch as 

Iorea, Rong (cmg ml relaiTely ad.Tmcsl coantries like 'l.'Uke)' aDi Inn. 

!hq prcr-rj_d.e health care to the aajorit7 of their pepilation vi.th 11jni11al. 

reliance on traii'\ic:mal mmcille. It is a d.yn.aic area vi.th a conswaptiOD 

lft'el of ovc US S 10 per capita in 1977. 

!he region as a whole r;rw 19 per c:mt d.uri.ng 1970-78 vi.th m upwazd 

ciistortion . on consuaption tipree ciue to etchange rate fiuctuations. Its 

cauwaption l•el grw 2.46 tia• OTer the l)erioci 1970-77 frca US S 1. 3 per 

capita in 19-;o to I ).2 p• capita in 1977. It• regional share in world. 

conawav. ~OD retlectlli it• d.JUai• by increaa~ 1.47 tiae• b.Cvec 1970-78 

to 7 .2 per cct in 1978. 

IAtin America is the 11ore hoalo~ceo11s aDi relshTel7 more d...,elop-1 

ot the d.welop~ caamri. .. regions. It prortd.• h-.lth care to a lar1re proport1o:r: 

ot it• poptlatiou vi th ~ reliance on traditional medicine. 

'l'h• r~on• • growth rat• b.Cvem 1)70-78 has bee si~ificurtl7 d.istorted 

d.u • to iovnvard d.i st ort i one in it a ~~· rat •• aDi mark Iii d. ft'&lu.t i ona in 
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~~ ~! i~~ !!(I" i•?>rtmt cowrtries: ~tin& aDi Xexico. ii.ice the 

relative stagnation o! the region betvee 1974 aDi 1977 when measursi ir.. 

US ciollars, al.though meuur•mts i.n their national currencies show a lar~e 

growth me a.tar aQ.justi~ for inflation. 

Nwerthele&s, the region UZlaged. to double its consmption level 

betveem. 1970-78 up to S 11.2 per capita in 1978, the l~st of the :it!V'elop~ 

cowitries. Its consuiaptiClll lnel is about twice that o! the combineli consumption 

levels of the other t.o d.welopi..Dg cowrtriea' regions. Hove'ler, its regional 

share in world. collSQapticm clroppc behi.Dl Asia in 1978, reflecting the 

foreig11 •clumg• d.ilRortiona poi.me Gilt above. 

Eastcn »mope is a h~eQls regian tii.t provides health care to almost 

the dire population using ll&inl7 prwamive health 11.thods, al.th~ thsre 

is a .growing tl"G, similar to Westem Dlrope, to use othar meciieal approaches 

.. uell, SU.ch .. herbal atdicille, DGuropatq am regenernive Clll'e&, et!:. 

'fh• region grw 12 per cczt p.a amma b.tvec 1970-78, aDi more than d.Ollble:i 

its ccmmmption lwel b.tvem 1970-TI up to USS 31 per capita in 1977. Little 

c:unnq clilRortions attec::te the region tor it uintaine:i a certain stability 

in relaioa to the US dollar. 

Dcwel.O?e comrtriee of :uric-' economies, that groups its three regions 

l'orth Alleri.ca, t:Jeneni JArope anl other d.welope countries, is a relatively 

hcaogtneoi• ana th.Id; proTielM~ersal. heal.th care to it a pof4).ation, ~sing 
ll&i.nl7 cm'GiT• health a.thoda. Hovwer, ·Veetem »uoJ>• shows more 11&lite:ily 

thm the other two regi.au, a hor. ot meical. approaches BU.ch &8 h.Olaeopatey, 

naturopa~, regcerdive cane, spa reaorta, herbal. 11.Ucin .. , etc., all 

tla.iriahi.ng alt.b.oap the hat:C'odaz mlllical approaches require :ash p~cts 

!rm paict• ldlerMll the orthodoz a.Ucal approach relies chief'ly on health 

i.Jlannc• rci.atan•mt. 

It i• the aain coammng ana. vi.th al>m"t 2/3 ot world. coZlSWllption of 

pbamacctical.s. It ~ 12.6 per cmt ~ 197~78 mt with a d.i!!ererrt 

d.~• b.tvec th• region.a. ot th•, J.pan shove the tutest ma.2'S:et g-rovth 

tlms heavilT i.ntlucci.ng the growth pattern of the other iwelope countries 

region.; Likwi•e, all the other r~ons but llorth .America shove lar~e 

gain• in conawaption d.u.e to C1UTt11c;y fluctuations for the major countries have 

st~er CIU'HDCiea th& the US d.ollar. 'l'he year 1978 was pU"t:.c:W.arly 

t&voura.Cle for West cn !)irope. 
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2.2.2 Xa.in ther-apmtical noupa 

Up to the 193(.J's 'he number 'mown ~cticals vas relatively 

re:iucei. Rovwer, frcim the 194o•s up to <iate the mmber of phar.lacmticals 

becuae Vfi"'.Y large. nu-ing the 1960' s there vere abou·, 20,000 pharmacchc&ls 

in the aa:Seta of sweral cOQD'trier;, IUZlJ' of which were <ios~e vari~iona of 

few <i~. ~ 1970 cm, ta.at risi~ health upeaii.turft8 straine:i the health 

bwigets of most, if not all cowrtries. Conaequcmtl7, it bepn a cost oitti.llg 

process on ph.ara&caticala that i• tri•ing its ~bers to fflV t!l.Ollsani of 

medicines in mon coumri ... 

ID epc Mlicet coaniriea it haa bMD esti.Utd that ahcut 2,500 pbarmaccticals 

fol'mll&ted from &1'0QDd. 800 d.ru.ga accoum for abalt 90 per cmt of canauaption. 

at these, 500 broai apect:l'WI dnge accomlt for over 80 per cmt of all 

preacriptioaa. 

'°"' ample, the Italia Promuvio Terapeatico includ.td iD Itai,• a Law 

484 of 5 JD.pd 1978, lists 352 cinp in 922 forml.aticma ml 1,630 <ioaage forss 

as those ph&macciic&ls tharapcticall.7 .aaemial tor a significant proporhoa 

of the population. 

.ill the <imp and. ph&nacaticals are cdegorise:i b7 thU"apetic grou.p•, 

wi:th wicie v&riaiiona betvem the l1Wlber of grmp• i.Dcl:w:lc in each CQIDtr,r. 

Since the ll&licet brukliown b7 thenpctic group• is kn011111 for 20 coalliries, 

onl.7 a tJPieal -~·can be give b7 aain grmpa for p~ mi hospital 

use. 

'?able 1 gives the uiD therapctic gro.ip• t'or ph&ru.q aartc.ts. 

Table 1 lain therapctic grmps in pharmacies, average 1975-TI (i.n ~) 

Syn ot tht ia&J'k!t (~ me•) '?hgapstic GJ'9!1p Dt!tlopfi countries m.ioping ccmrtrie& 

Jnii-id'ectivee 

Cmiral nf/Z'YOllB 81ft • 
Analg .. ica mi azrUP1?'etics 

Cazd.iOYUc:lll.&rS 

Vi t min• .m t oni. es 

Hormones 

B'eopluaa• and. m:iocrine 

Di~stivee mi genitOU'i.lla.r,f 

a .. pirator,r 8711't • 

Dermai olo~cal s 

Blooci am blooci !orali.ng 

9.0 - 15.0 
18.0 - 29.0 
4.0 - 5.5 
8.0 - 12.0 
3.0 - 8.5 

3.5 - 7.0 
10.0 - , 3.0 

9.0 - 11.5 
6.0 - 10.0 

2.5 - 6.0 

2.5 - 4.0 

20.0 - 24.0 

4.0 - 9.0 -
5.0 - 9.0 

4.0 - 6.0 

5.0 - 12.0 
).0 - 6.0 
6.o - 10.0 
9.0 - 12.0 

3.5 - 7.0 

3.0 - 6.o 

2.5 - 4.5 
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T~l& 2 gives the main therapeitic groups !~r hospital. markets. 

'!'able ~ Kain therapeutic ~!"OU'DS in hosdtals, 1976 (in %) 

I.nfu.sicm soluti~;:; 

mti-i.nf ect i ves 

Psychotropics 

Blood diseases/tumors 

20.0 

13.0 

10.0 

9.0 

!D ~mtic=al consomption there is no market dominance by one 

i.Diividual a.Ucine, although the 25 aost prescrib~ pha.maceiticals on the 

average account tor 30 per cmt ot the aaal'ket. 4ovever, at the therapctic 

caego17 lwel ottc betvem 1 aDi 5 ph.amaceiticals accoum for over 2/3 

of the total Ul'Jcet tor most categories. 

2.3 Pricing ot phamaccticals 

!he pricing of pharmacaiticals has beccme tr.e main conrem tor both 

goyemacts aDi i.Diustr,r. In the dneloped. c~ries, govermumts exert 

v&Z'1ing toms ot comrol '1VC phal'llacctical prices su.ch as direct price 

controls, fiaible pricing sch•e• controli~ the lwels of profit, the 

•nillisahon of price competition troa.gh encai~eautut of a11lti-eource 

phamacllRicals mppl7, d.itferemi&l pharmacctic&l" reimbirsement by the 

health i.nmrance 117st• at the love8' au.ppl7 lwel, e1ic. The pricing controls 

b&Ye range traa ol"li~ general or selective price reductions, to imposed. or 

volmrtaz'7 price ~reezea, re8'rict"1 price increases withollt gove:mment approval, 

aai d.iffera:rtial pricing 91st•s based. on therapertic si¢f'icancies or novelty. 

In th• developing cou.Dtriea, ao8' countries have d.irect price controls al.th~h 

fwflr c.-ou.nil'lM can actual.17 ctorce th•, vhile ~countries have ath.er forms 

ot price controls mch aa centr&lis-1 bu.Ting tor the mtire countr,r neeis, 

piblic ted~ tor poblic sector need.a, contr0ls on imported. drugs am. 
p.bam&cmticals, .tc. !he priciJ:l« controls umally iDV'olve i.Jllposed. price 

:f'reeses, •elective price redactions, differential pricing systems :tor open 

ll&rice1i pharmaccticals aDi social meciicines (otten tor :tree distribution or 

take prices), uli restricted. price increases with°'1t government approval. 

'l'he imustr;r has shom volumar;r restl'aint to avoid. tougner governmental 
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controls alth~ de.faming i~s position to the hilt. 

The rrici~ problem revolves a ·ount the costi~ of phaxmace11ticals. 

Research-based mamifacturers arg\le that the ptice of phar.Daceuticals bears 

no relation to direct production costs, for their main expenses are on 

"cent.ral costs": research and d8'lelopment and. overhead ~sts. The allocation 

of these central costs to the iDliviciual pha.maceuticals represents price 

transfers according to comp&IJY policy. The problem is compounded turther 

b7 the need. to generate en~ cash flow to cle!ray the Skyrocketing costs of 

illmediat e fU.ture research. StaDillld dNg-based llUllD.lfacturers usually l!O UDier 

the price umbrella of tile f'irst group to negotiate later the price d.iscowrts 

accomi.ng to the circwastances for they have mu.ch smaller cmtral costs. 

Gaven:unents art'! seldom amenable to grant the price transfers reauest ed. 

b7 i.1¥iustr,r unless mazmfacturers open their comp~ books to substantiate 

the claims. customarily iDiustr;r prefers to keep the books for itself on 

the argwnmt ot protecting its trade secrets. Therefore, governments have 

evolved a weighting factors approach to fix the price increases. Industry 

has no choice bu.t to go along with them. 

In the case of the d.welopillg cowitries, t~ almost mtirelr depem 

on the imemational industr.r to get their phamaceuticals, d.rugs am 
intermediates, the iDiustr,r often adopts a take it or leave it dtitude on 

export prices. Consequeirtl;r, d.weloping countries have no real alternative. 

Therefore a situation arose, vhereby developing coumries are strengtJuming 

their bargaining power through measires au.ch as centralized purchasing, 

public tmiering, etc. within the restrictions of their limited f'or_!!ign 

currency budgets, vhilst the iaiustr,y in general f'i.xee its export prices 

accorcting to the compaey- policy and. to what the market can bear a.tter 

considering factors such as the economic coDiitionn of' the cOWitry, phal'maceitical 

ll&licet eise, currency stazlding, existing legislations, its ma:rk:at aha.re, etc. 

Bcee the prices ot the same pharmaceitical can be very d.ifferem according 

to the various suppliers, azn prices of the same pharmacaitical by the same 

mamitacturer can also be very different in various countries. This also 

apla.ins why pharmaceuticals are primari~.1 ~~lei on a-pot markets except for 

few longer term contracts accorded. to some Eastern D.lropean countries. 
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3. ;.[()ELD PRODUCTION OF i-'HABMACmTICALS 

The pha.rmacelltical industry that contributes signifji,cantly to the 

sa!egua.N.ing of health and the alleviation of pain is a mod.erately-s2 ze:i 

industry by sectoral stand.ards. 

The main charac!:eristics of this industry are four: the production of 

life sanng cirugs; t41e cievelopmeut of aetiologically effective d.rugs for 

improvei therapies brought about by research; its production complexity to 

produce ever purer dlugs from a multiple choice of al:ternative chemical 

structures, processes am. rJlW oaterials; am its legal position based on 

responsibility azid accountability for the citugs and phamaceuticals it prod.uces, 

that give the industry its tunctional monopoly granted am uphelci by 

g<:sVU"nment s. 

The su.ccess of tb.e new therapies got the :i.pproval. and enthusiastic 

consent of the public opinion, it effectively substitt1.ted most of the 

existing traiitional medicines, am gainei:l new ani wicier markets thrlu.!!h its 

kq role in upkeepin.g the health of the more affluent: segments of the 

p~;.u.lation. Regretabl;r its beneficial effects could nat be entirely ext ended 

to the poor ciue to limitations in purchasing power and often inadequate 

pharmaceuticals• ciistribution systans. In the past 30 years the indust:cy• s 

main source of growth has come from product upgrading, that is to encourage 

the use of new, more effective, more expensive aDi. more profitable ciiugs. 

Add.itional growth sonrces canre from innovative brnalcthroughs ma.i?lly d.uri~ 

the 195o•s and. 1960•s that created. or erpandei markets, aDi the inr.rease in 

the llWllber and. the volume of prescriptions in parallel to the rising in the 

?JWDber of pJlr-!icians. 

3.1 Develo:piumt of the phanna.ceutical i.nd.ustr;r 

Th~ :!ad.em pha.rmaceu.tical i.Diust:cy began early in this century when 

research on some dyestuffs showed promising results accord.ing to the pnnciples 

of the specif:.c a.etiolog. The succ~se of Sa.rva.rsan against the syphillis 

synthetized. by Paul Ehrlich ill 1911 marked the beginning of the new era of 

active d.~s. Before it, trad.itioDa.l d~s could cure few <iiseases for they 

relisi in rsiucing sympthorns, easing pain azld letting the body to cure itself. 

However, the real ad.vent of the modern chemotherapy was <ielayed for 25 
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;rears until the discovery .of the sulfam.lamia.e1 s ant1baci: eria.l. properties 

in 15'35, to be followed 8 yea::s later by the introduct:..on of penici..llin. 

A strin~ of broad-s}:ectrom antibiotics followed as well as many other 

d~ bre:Ucthro1~hs in therapeutical tt0U-ps such as trar.quillizers, 

steroids, hormones, ca.rdiovasculars, etc. duri?l?. the 19:0•:;. 

The impact of these advances on the social and econo.'l:i c life were so 

persuasive that the industry took for granted the approval and. consent of 

public opinion on its actions. However therapeutical catastrophes traceable 

to the new drugs bro~ht public criticism aDi gmr. :nmental r~lations alon~ 

with a sharp conciousness for widEspread controls on the safety and efft:c~iveness 

of i.he new dzu~. 

Tt· elixir sulphanilamide mishap in 1937 brou~t in the U.S. reP,Ulations 

on drug satety. The thalidomide di Last er in 1961 prodl.:.r.~ in the U. s. new 

r~lations on drug safety and. efficacy through extensive clinical i.esti~, 

ami a :n.,nitori~ process to r~late the developmental phase of resear~ on 

new d~. These measures later on spread out on the world.. Consequently, 

in the last 20 years th1 i.Diustry became the object of criticisms over its 

economic and. therapeutic performance initially in the developei countries am:'. 

lat er followed by the developi~ countries a.:. well. Since then debates over 

the role of medicine on therapy alld society, over the ways "o maximize the 

introciuction of new aDi more effective d~ ani pharmaceuticals, and over the 

cost and financin.g of research and production have been the dominan+ themes. 

These debates could be ~pei into three broad cat~ories: 

(a) Socio-political d.iscussions, in relation to what the public Cilld. 

gOTernments perceive a the monopolistic cha.ra.ct er and practices C1f the 

industry, particularly concemi~ transfer pricing, prof~t levels, costs of 

research compared with these for promotion ami ad.vertisi~, and the 

encour~ement of pha.rmacmticals' overconsumption t~ intensive pi·omat:..on. 

Furthermore, the trtraini~ of healtn insurwce bud.~ets on most countries have 

bro~ht increasi~ pressure to reiur.e h~&l.th costs. It initially concentrat::::d 

on red.uci~ )':l:larmaceutical prices onls, but lat er on it spread to rt!du-:i~ 

in-patient hospital costs aDi r~l~i~ the amount of physician's prescribin~. 

Additionally it is brinrlng a. shi~'t away frJm the expensivg hospital-based. 

cur<Rive health care towards preventive ca.re and. primary h.ealth care. 

The em,...hMis on reducirur pharmaceuticals• prices stsns from th~ piblic 

and tl:e ~ernments' perception of them in ·absolute terms rather thari in the 

p~rcent~e price incr~ases as presented by industry. Alth~h pha.:rmaceutica.l 
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prices 'l:?.ave grown slowlier tllan ~h.e general price ialu .:i.u w.:.S't u.:.~r:ie::;, 

the average value of a. pha.rmaceu.tical product is several times bi~ger <;han 

the average value of the goods that. predominata in the general price i?Jiex. 

Hence a. one per cent increase in the pharmaceuticals' price may be equivalent, 

in absolute terms, to 5 or 10 per can\; increase in the general price ind.ex. 

And this difference is readily preceived by those who have to p~ in ha.rd 

cash. 

In the developing countries the debate centers on differential export 

pricing of pharmaceiticals mi d.Ng& by large mamifacturers, insufficient 

research to develop nw dl'UgS and therapies more effective against prevailing 

tropical cU.seases, mi the need to ene?Jd the benefits of mod-mi medicine 

mi phamacmticals to needy popu.lations lacking from enough purchasing !'.Jover. 

Renee developing countries have macted a. host of legislations P.imed a.t 

encoun.gin~ this i.Diustry in a. ca:rtrollsi w~, to increase their manufacturing 

technologr u:i to explore w~ of improving their national policies. 

(b) '!'he ethical debate that concerns the safety aDi effectiveness of 

mod.era drugs and the .:iecisions abou.t who shall control them. In recent years 

this concern has been mmied. to dl'Ug quality am bioavaila.bility as well. 

Governmental r~a.tion has been introduced in !'&&any cowrtries in direct cmd 

il:ld.irect ways concerning d.rug safety, Jt'ectiveness and quality and there is 

pezriing legislation on bioavaila.bility. 

'!'he main point of this debate is that no mamll"acturer should reseNe for 

itself the role of controlling the quality of the drugs it produces, provid-1. 

that the d.l'\lgS have been certifisi as safe az:id. effective for human consumption. 

Ind.epmierrt bodies shoulci. carry out the task of inspecti~ aJ'ld. certifyi~ 

the quality of d.l'll«s in the public interest, to avoid. that manu!ac.-turers become 

judge ar.J. part at the same time. 

This task is being carr:isi out in the developed. countries. However, not 

all developi~ cou.ntries have regu.J.ations on this matter, &Jui many of those 

which have quality control legislation lack resou.rces &Di trained personnel 

to carr.r out th-. inspections. Consequmtly most developing countries still 

depend. on mamifacturers alone for the assurance of d.~ quality. 

(c) 'l'he economic debate, central to this industry, came up from the wid.e 

r&l~ng impact of research and development in chemotherapeu.t i cs that chana-ed. 

the chara~ar of the pharmaceutical imustry alld. helped to spread. its 

transnational operation producing a d.e facto internationalization of production. 
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Consequently a. large array of often heated Q.ebat es arose pa.t'ti?ll..rl7 

concerning the interpretation of price mechani.sma, vi th lu-~e price iiffer~ces 

for basically the same d~ alld d.~ intema:iiates; the re.a.l.ity of_ 11l&l'ket 

competition by prices, product differentiation aai diversification of 

prociucts; the internationalisation of production aai the transfe1 of 

technolo~ ccmd.itions the characteristics of a maziest supplied by a 
~ 

complex oligopolistic ind.u.stey where passive con.swners receive phama.ceuticals 

selected by pqsicians am f'inan1 ed by heal.th inSIU'ance systems. 

'!he above deba:tes, coaapOWJi«i by a:paming health services, the neeri 

for cost constraint on health ezpenses, am the growth of pharmaceitical 

prociu"'-tion ill developing countries have had. marked effects on the stNcture of 

this illliust:ry. One ot the m&in remlts on i.Diust:ry bas bee the substantial 

reiuction of cash now for res-:'a.rch made ever cestlier by stringS'Jt re@'Ulations, 

fast rising prod.uction cost-, a.. diminishing profits due to r~J.atively slower 

price increases am foreign exchange fluctuations. 'l'he industry• s response 

has been the ad.opt.ion of' a nrongly d.ef8118ive position .to p~ect bath the 

fruits of innovation am what it preceives as a threat to its f'uture survival.. 

All the above helps to explain the imustry•s cloud. of secrecy on its 

operations, the logics of patent defense, of d.iff erential prices am price 

transfers, of bram names am marketing arrangements, of intensive promotion, 

etc •• It also heli;s to explain governmental actions regarding price fixi~ for 

pharmaceuticals, regulation of profit levels, the e:lcou.rag-.errt of generic 

names, the therapeiticall.y equivalent lists, tho di!fererrtial pharmacsiticals 

reimbu.rsenem lists, the reduction ot the munber of dosage forms on the 

~arket, the setting up of national form.laries and basic dl'Ug lists, etc. 

3.1.1 tvolution of' pharmaceutical production by regions 

The world. prcduction of pbal'macsiticals has snown a rapid increas,, duri~ 

the past three ciecad.es. However, this development has taken pla.ce in the 

main in developed cowrtries of market economies that accowrt ed. tor about 

70 per cent of world total du~ the 1970 1 s, followed by the ciwelopei 

centrally pl3lllled economies with 19 per cent aZ1d. the cievelopi~ countries 

with 11 per cent. 

Annex 6 3hows pharmaceutical ciomestic sales fo1· 20 large countries as 
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~ven ~ Iff'X.l. Annex 7 presents the production ot phamaceuticals by 

regions from 1960 to 1978. Amlex 8 gives the main characteristics of 

pharmaceuticals prod.uction by ~ons, inclucii~ regional self-sufficiency, 

that is +.he proportion in which regional prociuction meets ~ional consum~tion 

of pha.nlaceut i cal s. 

From Amlex 1 ·it can bo seen that the vorld. prod.uct ion between 1960 aDi 

1978 grew a:t an &Verage of 11.3 pc- cent per 7ear. From 1970 to 1978 t.he 

world. production grew 13.1 per i:mt per 7ear, with developing countries 

showing an average growth of 17.5 per ceai tor the period. compared. with 

12. 7 per cent ot the d.nelopeli coamriea. However in ab.elute 1:91'118, the 

d.8'1eloped. cowltries increased. their prod.uctii:>n 6.4 times ccmparing it with 

that ot tu d.8'1111.oping countries during 1970-78. 

3.1.2 Share in world. proriacticm of pha.rmaceut-icals 

.&mlex 8 shows that the develop~ countries share in the world. phal'llaceutical 

prcchiction grew from 8.6 per cct in 1970 to 11. 7 per cent in 1978, a SID&ller 

share than that of its consumption. Ot these, the fasiect grovill4l rerion is 

Asia where atter being seconi to La;tin America tor aver 25 years, it tock 

the later region aver in 1977, thus becomizlg the largest dnelop~ camt1"1 

region. 

Concuning the developed. cowri;riea, Western Dlrope and. Other Developed. 

r~ons shoved. the largest share gains at the expense of Worth America.. 

Ot these, North America lost its first place, held. from this imustr,r• s 

inception on, to Western Du-ope in 1969 as the largest d.neloped. country: 

region. '!!le l&'ter region cmTentl7 accoimt3 for 35 per cent of the world 

production, although pa:-t ot this value is clue to favourable exchange rates 

in relation to the US d.ollar. 

'l'here is an on going analysis on production &Di cOIUIWllption in constant 

us d.ollars to appreciate the magnitude of currcicy excll~e d.eviations am 
correct the fi@"l2'e8 accordingly. 

3.1. 3 Prociuction canaci ties 

There a.re about 15 cowmries with a ihighl;r developed. pharmacmtical imustry, 
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6e cowitries vi.th an iDl:W.str;r in various st::.ps oi ci«elopaent, aDi rSl&ininz 

coun'tries that have none or lliniaal phanaaceutical production actiVit.ies • 

.Among the d.weloping countries, 45 cowrtriea have no phanaaceitical 

prociuction and anl7 rtl7 on ir:iport a; 43 countries have pacit&gi..D« am f'ol'llllla.-tion 

i.Di.ustri• vitJi fw of th• having soae production of bu.lk d.~ f'rom late 

intemeiiates, while onl7 7 cowrtriea bave a real f'ouuiation for this iDiustrJt 

mt their ph&rmacctical proci.uction is carritd ou.t in the main by mltinationals 

through direct i.nvestmcts am liccaiq agre•ems. 

'fh• largest nwaber of fonml.ation plants are in I.din .America accowrhng 

for alaost 50 per cct of the ci•elopi.Dg coamri .. , followed. by Asia with 

abou.t 40 per cct. 

Concemillg 'JW.k d.Ng production plants .&.sia represents &1'0WJli 50 per cent 

followed by L&tin .&aerie& with 45 per cent. 

3.2 stNcture of' the pba;rmaceu.tical industrz 

3.2.1 'l!le concsitration of world. production 

Olrrently there are over 10,000 fims in the world that mq be bro-111 

considered as pharamaceitical producers. ot these, not more than 3, 000 can 

be considered as comp.teat phcmacaitical mazmtaeturers, while 110 top companies 

suppl1 a.round 90 per cct of the world. production, 100 of the in 'the ID&Z'Jcet 

economies cCIWliries and. the rest in the centrally pl:armed. ones. 

A. recent presentation 'to the US Ac:Cem:; ~: &ienceli' Institu'te of Medicine 

by IFPJU•s latter president 'l'ietmbaclier :thoved. the d.egree of mark~ penetraion 

c;r inarlcet share &Chined b1 the l.Cing pharucctical multinationals b1 

regions. 'l'ht.O" are giTen in table 3. 

Hovnar, the id.mtification of the world.• s major pharmacm:hcal 

mazmtacturers presents two lt&in ciiff'icW.ties. One, most lud.ing mamitacturers 

are quite d.iTersif'ied. with Tar,ri.ng contril:aiti0l18 tram ph&rmaccticals to 

ovarall comp~ sales. ConsequcrU7, th .. • coarpcue11 have 11Ubstctial 

fiuibilit7 in shitting costs aDi. re•<:Alrces fl"Qll one product line. to another 

acco:ci:Lng to company policies in oN.er to maintain or gain market share ~n 

partic:ul.ar market ••errts. Two, awm:tacturers are ranked accoN.i~ to size, 
01]; 

that is, only/tile volume of their pham&cctical sales. Howner l&rgfl 
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discrepancies OCGlr in the rlllk~ procedure due to various definitions 

of phazmacmtic&ls am the ne~ to estimate pbarm&ceu~ical sales wilen 

ciisaggr~t e1i compazi,y d.ata is u.uavailable. Presumabl~ table 3 refers to 

phanlacsiticals as ethical meiicines in the prescription-onl:r category accorcii~ 

to the mazmfacturer• s d.ef:inition ot ethicals. 

Table 3 - 19U share of ruional. pharm&cmt i cal markets by l eaii~ 

mazm:f aeturers 

Region 

top 10 top 20 top 30 

llorth America 38.7 66.6 75.3 
Vest em Dlrope 26.3 34.9 44.4 
Lstin Merica 28.4 47.0 56.3 

Africa, Asia mi 
Oceania 12 • .i_ 24.3 39.1 

Total world,1/ 27.4 43.0 53.6 

1/ llate: mcclwiirig Cent rall1 plum Iii economies • 

.Am~ the largest 50 campani.. that repre•ct 111 aver 2/ 3 of the 

world. production in 1977, th• US accowrteli tor 48 per cmt of the total; 

the Fecieral. Republic ot.. G~ tor 17 per cct, Switserlan:l for 12 per cmt, 

Japm and. the Uniter:l ringdom for 1 per cct each, hclce for 4 per cmt am 
oih~11 for 5 per cm. §/ 

At ooumr;r le9'el, foreip-otm-1 companies accou.nt on &Yer&ge b.tveen 

70 to 80 per ctrtt: of th_. d.ewelopi.ng countries• toi&l pharmacmtical 

prod.uation. 

3.2.2 !h• d.ynamics of the imustrz: imiava:tion 

The ~ne of ph&rmacfAltical d.nelopmet is the continuous i.Jmavstion 

tova.rd.s safer and. more effective d.rugs to combat prevailing d.iseaaes aDi to 

§,/ "Transnstional .Corporstions mi the pharmac1u:tical Ind.ustry" gr/r:rc/9, 
UNCTC, 1979, page 112. 
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extend. the life span of healthier populations. 

~ by th••elves are ~ot a panacea aDi cazmat cio anyt~ permanent 

unless mvircmmmt&l sanitation mri nutrition are improvsi. Hovwer, its 

comri'tuticm. to erraiic&i• ciiaeue is i.aportmt, UJi in the case of life 

saving d.mgs its coz:rtrib..-tion becomes critical. 'l'he scientific frmework 

of d.Ng iDDOT&tion st•• in the ll&in from ~iological research az:id. specific 

a.tiologr. 

~ological rea-.rch provid.ea the baaia tor U1*lng the ciNg' • 

ch•ical nmeture vi'th-it• specific phamacok~ic properties. n llhowa 

the biochmcal mi .iectroplqaiologic&l •echani w activsttd. b7 the d.Ng 

and what part of the bcd7•• orpu 07St• it attacks. Bwertheles•, on 

~ d.mga it i• onl.7 Jmom haw ·Ulq wolic 'tut not ~ thq work the vq the;r 

cio. 

Specific utiolog eftabliahee a cmsality relation b.tveen microorgmi• 

mi ciiaeue b,J using the mi•ai.Dg !actor a.thod. am. the it utrapolatee the 

r..Uta ot cli.Dical trials on •i••ls to ..,,..,,.. 'l'he Iii.Hing taetor a.thori 

ci .. ign• speriamt• inYolving a d.efintd. zmabC' ot factors ac:l the test• 

th• one b7 one again.ti the ciia_.e. The ~alit1 i• proTtd. ldien one factor 

i• tOWJi vhieh pr•ence produce• the d.iaeue aDi. ldiich absence or Iii.Hing 

prodllc .. no HtlUlta. !he cli.Di.cal triAl.• an d.eai~td. to useas the 

tazi.cological pl'Opeztiee of chmi.cal l!IU.blltmcea concC'!l.ing their sat.t7 for 

bmum uae. Hovwer, the a:trapolation ot real.ta on ci••l s to hnmmia has 

two d.nvbacks. One, the logic of the mrapolahon is baasi on 9C1'lati.ng 

lllD&ller cirug doses aver the longer l:maan life span to larger d~ doses over 

the short er .,,; •al life 11pan. BowwC', there are no cmsali ty reasons that 

julltit.T this equating vhe wm 11ore, t: • larger d.l'l1g closes to animals otten 

overrun ·th~r body• a detlllSe ·~ • Mi thout praving it it i• sate or not for 

human use in hwlan closes. ADi 7.t, the. i.m erpr.t&tion of toxicological d.&ta 

ot cli.Di.cal trials on animals iB 1:he d.omj nmt !actor in the approval. or 

rejection ot new d.iugs. Jurthemore, the lmgthier am. costly toxicological 

test~ procedure• are incre&111Dgl7 queaticmtd. by lead.ing authorities in 

the tielci who ccm•id.er that "ten m.thoda inclwi-1 in official re@Ulations 

were d.rum in a bu.rry .m without care!Ul •cimtif'ic aCl'Utinity\ 1/ llev IZXl. 

more bauaazle short-t e:rm tests are available l:Rit have not 1.t been incorporated. 

imo official r~lations. 

']) "ll1JW ciwelopmcrta in toxicolog', Prof'. Oerhazd Zbinden, SVi•• Ph&rma, 
Nr. 9, 1979, pp 17-21. 
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Two, animal organisma holiwer close t~q ma;r be to .tmmm ones, &re 

not the same, whereby remlta.obt&ined. with aniuls &re not always valid.ated. 

in immazis conceming ciiug efficacy. 

There &re f°'1?' main S°'11"Cd from which almost all !!lociern ci~ have 

e<m• c:Rit. '!'hey are: 

(a) '!'he analysis of tnditicmal medicine& in the search fo!'.' their 

active principles. 

{b) '!'he results of biological research parhc:W.arl7 on ~iol~cal 

res.arch as apl&i.ned above. !hi• i• b7 far the most illportazrt soa.rce for 

n• dmga. 

(c) !he results of ci%Ug scr~ ill its tvo moin: gm.ral aDi 

special screm:iDga. 

(ci) 'l'he ~icianh observation of puiems cbiefi1 in hospitals. 

!his :ilmcwaie cl.rive baa ~ tvo d.istinc:tive etfec:ts: cme, a st~ly 

d..t'clli.ve poai·hon trou i.Diustr;r to protect, at all costs, the !Nita of its 

research efforts uinl7 ccmccn.il:lg pdct•, branli-ma .. IDi adequate pricing. 

'rvo, stl'Ol'lg regv.l.aor.r action• b7 goYC"mlcts to sategu&Zd bwun health aDi 

canst raint soaring h-1 th cost•· 

Th• tuming point for new ciNg introcluehcma aDl the !ast ris~ research 

costs vas tu 1962 JCetmvel'-Harris Jaml"6a:R ill the U.S. It introduced. 

tough d.Ng satet7 a...-re• atter the tb&licloaicle d.iuner, new ~ et!icaq 

ae&Slrea aDi a monitoring proc .. • tor the d.«elopmem&l phue of new~ 

research. Por inst.nee, in ~he U.S. the world.'• larg-est a&rtcet, betwec 

1940 aDi 1978, 1,006 nw single ch.Ucal d.l'Up were introduc-1 izrto the U.S. 

market. 'l'he 7e&rl7 rate or new d.?U! introduction• i• as !ollova: 18 entities 

from 1946-50, 31 ctiti .. fraa 1951-55, 39 ctiti•• from 1956-Jio, 20 mtities 

from 1961-65, 12 emiti• from 1966-70 mi 10 tatiti .. fl"Oll 1971-75. 

Th• US d.zug satet7 m..,.r .. t~ later ca spre-1 to other d..velop-1 

countries, incorporate ~i.Jig toncolo~c&l Ull phuucological d.ata on 

all ph&aee of clinical testing ca mimal•. for innmce, in the l&B't d.ecee 

cioc:umentation su.bmitted. before a new d.N~ cc:Rilci be r~ster-1 vu abou.t 

500 P&«M. In 1979, d.ocwaenta:hon requir•mt• ~-to 100 t1m .. that 

•ow:rt, the eztz:.e c&lle bei~ the u. S. were 70, 000 p~.. are now required.. 

1'he clnelopacit ot a new d.~ 10 1ears ~ toalc on oerage 6 to 8 yea.rs u¥i 

cost abou.t US$ 3 111llion; in 1979 this d..-relopeent -.a1cea from 10 to 12 :rears 

-~ 
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&t &rQU.Di US $ 60 million, ot vhich ai least h&l! is spent on :i~ sa.tet:r 

research. Likevise, the ~ll ratio bas greatly increas8i, for a ~ecaie 

a.go f'roa 2,000 n• chemical entities 1 eoulci. be introciuced. Uito therapy; 

in 1979 the corresponhn.g f'i~es are 10,000 new entities for 1 new therapy. 

K.indtile, a ~·s aa.rk.t ride ha.a increased aa fewer nev ~ actuall:r 

•ersre f'rca reeearch whilst, as patcts expire, increasing comp.tition 

•erges. 

In the dwelopin.g countri .. there is nothing comparable to cli.lli.cal 

teni.Dg u ftq'lirei in the dweloptd cowxtri... 'fhq do accept th• lder 

cl1'q -.ukning appl'OI'~ u a k~ inpat in their diug ml ph&m&cmtical• 

rtgi.nrdicm proc.mr. .. 

Pact• ud. b1'8lli na• a.re the tvo aatn instruact• th.rough which 

im emdional. pb.anacmt ical umtac:turers prot eet the mi t • ot their r .. earch 

etto"•· '!Ile first attona a limit-1 ti.a• proteeticm, eiirrctl7 20 7ean, 

._. ... the latter prond .. son ot Pet"UDct ;r.roteehon to both pharu.ctutic&ls 

-1 urm!actunrs 1:broup ~f'oitmg llDli b1'8lli 107&1.ty. 

'!he ree~ecl umdacturere c!aia ~orceable patent protection tor 

their cli•COYeri• bee&•• ot the relative .... With which a nw dng, once 

cli•ccwere, can be cluplicaitd. bJ other uzmtac:turen. !hi• cluplication 

oft& i.nYOlV .. slig!rt aodi.ficationa to the Ori~ ciNgl·a chmic&l structure 

Without achi~ Bignificahv• therapctic iiapl'O'l'•ct•, am 7.t it mq 

be claiatd. to be a "bitter" d.rug the t~• original one. Howwer, in aneral 

cu•• --11 1DOleclllar chan~ to precursor d.mga d.eiected. .. hrough d.rug 

•cretning have pl'Oduclli a complet el.7 new clmg vi th e!f'ective therapctical 

us" quite d.i!terct from tho•• of the preoirsor d~ itself. 

Pads c(Ner three ll&in areu ot the pbarmacctical industry: 

{a) !>Ng eti1:ies, that protect new d.~ trom duplicates, concern the 

bW.k ot the imustry• • research expeniiture. 

(b) Proc .. • teclmolog:r, that protects nev proeesaes d.weloped. to produce 

m&inl1 p&tsrttd d.rugs. Rovner, nw process titehr.~logies are &lso emer~ 

to uzm!actu't'e pat mt-cpirei d.~. 

(c) ~ applications teebnolo'tY, that protects innovations in fonntlatio·n 

an::l pack~ o! pb.amacctic&ls, inclw:h.~ i.mue-formin~ charact eristi.cs, 
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sucb. as braoi names, partic:W.a.r color combuiat;ions, pl"'Qllu.ci 

forms, etc. 

In the put, patent durstion ani enforcsnent varied. videly amc~ 

countries, vi:th c:ml.7 12 dwelopcl countries granting, iD the industry• s view, 

aiequa:te protec:hon. Induatr.r is striTing tor an um.form 20 :fe&r pct:ent 

protection. 

llovwer, etf~iTe u !rem 1 June 1978 iaportmt change• iD the 

81.ropun ani Imundional Pata ~-· cae into et!ec:t. Y Jmcmg those 

cbangell ares 

(a) the aistcc• of a ve.nem »i.ropeu patmt applicdion. ot the 

16 coumriea midl aip-1 the trea7, the ll&jorit7 baa al.r-17 rsti!ied it •. 

(b) the mstcc• ot - intU"DGional )IGent application, that can be 

ti-le UDier th• Pcm Cooperation 'l'reat7}iiree7 ratified 07 11ost Western 

!Aropem ccmitri•, the u,.s.J.., u.s.s.~ Brasil am 8 African cownriea. 

(c) the intemational p&'tmt application 81ft• al.lOWll & 20 llOllth d.elq 

~ .. c the filing of the first ~- application in one cmmr.r .m the nee 

to Pll"R• tllrth• applications in other cowrtri••· tbier the prmotis ll)"ftc, 

Wit.bin one 7uz ct the first patmt: tiling, f\Ul applications U:i. to be iuie 

ill all other comrtriea in llhidl cCJYer is required, &t considerable apenae. 

Since &t the ti.Ile of first filing a compaey umal.17 has onl.7 prelimin&l"J' 

~logical d.aia, thi• one 7ear grace perioci. mq become cmci&l tor a 

compazl1'' • w.iuaion to the new d.ra.g• s potential b-=fore goi.ng to the cpmse 

of foreign patmt:ing. 

C~ceming the d.weloping cowrtries, most of thml offer inaieqwd:e or no 

patmt protection, accord.i.ng to industry. However, d.evelopi~ countries 

feel constralllteli b7 the We;/ patents are used in the practice. The main 

complaint• lweJ.led are the following~ 

(i) abollt 84 per c.m of patents granted. by d.welop~ cCWitries are 

f oreign-ownei. Of th••• , betvem 90-95 per cmt of pat mt s granted are not 

used. ct all tor production in tb.e d.weloping countries. This over-patct~ 

arises tl'Dlll the re•earcb-bueli uzm.f'acturers' patenti~ a.a many vartations 

ot the original d.ni.g u possible, to d.itfic:ult ite d.rug duplication. 

Nevertb.eleaa, tb.e develop~ countries f'ecl. that this position is ussi mainly 

§/ SC1UP, M&1 27,1978, page 5· 
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to hi.lxier the local pro(uction by pr.-•pt~ patmtial compet1tc,rs al'lt1 ~o 

secure its market share uaier favourable eoniitions. Consequentl:r, the 

.:iuelopin.g countries feel that the patent la.vs have l~zeci a situation 

t.bt is not in their bmefit. 

(ii) Patmts that are actual.17 use in praciuction frequentl,- C&rr:/ 

high l"OJ'&].ty fees, large charges for teclmi.cal services aDi other restri.~ive 

clmses ~ capital, tedmoloa , equi.;aem, d.iugs ani i.merme:liates, export 

prohibitiona for products incorporeing the acquired ~eclmologr, am prnmti~ 
·other activities geruu to th• econolll:c ciwelopmmt of the dnelap~ countries. 

'l!le most reatricti.ng factors in lie~ agrHDdB for formlations and. 

blllk c:l1'l1g production are: apart prohibitions, ccmpilsor.r ~ of raw 

materials for production from the licensor, and tttnnsfer pri~ for raw 

materials am technical services. Cancarn:ir.g the last, the dwelopin.g cou.ntries 

feel that "transfer pri~ thd inclwi• lligh •cctral. costs• (B. + D ani 

overilesis of reaearch-baaed coapain) ..S.e 'to be bom by all conllUllers 

inclwling the ;>oor, is not rigtrt for mch of thai expmii.ture comrilaita 

little to the soluhQ!l of their aajor health probl•s. 

(iii) '!'he foreign exchange l:w'dc of the abcwe costs, vhich a.re lar~ 

that the direc:t productian costs, 9P,Plie& to all d.welopi~ countries regard.lass 

of econcmi.c stanchng and wh.tber thq have D&'tional pa.tents lava or not. 

3. 3 'l'h~ mnutacture of pharmaccticals 

'l'his sub-chapter is in !•ct a short pre11eata:tion of some signifacant 

a.spe~s of phal'llactu.tie&l.s umtacture. It ha.a bee prepartd from an an ~ing 

vork that will be incluclei later on in the f.'.rst vorld.-wid.e atud.;r on this 

i.Diustr,r. 

3. 3.1 The sta«es of pham&cctical production 

The phar.nacctic&l. nova shown in fi~re 1, p~e 6, ~iv• an overview of 

the produchon stages of this imustry. Hovwer, an upstream int~ion of 

phar111aceu.ticals mazm!a.cture may be more usetltl for the developing countries 

eniu.vouri.ng to establish this iDiu 1 • 

Table 4 rives the swen stages of pha.rmaceuticals production. Its 

classification renect s a logical teclmo-economic upstream ilJ't~st:ion of 

I 
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local :namlfacture, •phasizin! the required. local availability ..:Jf pr0<1uc-:1on 

inpi-ts at each stage. However the passage from one stage tJf sub-st~e to the 

nm, often entails a quantum jump in resources needed. aDi. technoloe-ical 

sophistication. 

Table 4 - Saa-es of the production of oharmaceuticals 

1 ) Import of dosage f ol'lls. 

2} CmpQmd.i.ng baaed Ql1 import~ chugs, usual~ d.one at hospitals am 
pharmacies (tinctures, oi.nt:mmts, lotiOl'l.B, mi.%tUX"es, etc.) 

3) iepadcing based on import ed. f onm.lat e:i f'ol'lls in blllk. 

4) Pormilations baaed on imported b1llt ciru.gs am/or l'"'cal raw msterials. 

4-1) Simpler fonlllations, such as galeni.cals, ointments, tinctures, 

liqi:.i.cla, ;>bTtochemicals from local.11 available medicinal plants 

a.Di other local 1'811 materials. 

4-2) Samia.id to:rmW.stians, au.ch as tablets, capsules, oral medications, 

pomades aDi m~ical creams, in:tllsion liquids, etc. 

4. 3) Sophi.shcated f:>l'ml1lations, such as inject ables, ophtalnic prepara:lions, 

aeroeo.l.s, sa.stained. release preparations, etc. 

5) Production of biologicals, such as vaccines am sera, blood d.erivshves, 

plasma. It often starts with repackaging of imported bulk biologicals, 

mainly vaccines am sera. 

6) ?rod.uction of bulk ciNg& based. on imported. intermed.iates aDi. the local 

availability of he1.V7 inorganic chemicals. 

6.1) Prom· late intermediates (fine chemicals, cnuie utra.cts, f'ermerrtation 

prod.Ucts), the i.nVolve t!le refining ani/or synthesizing the laS: stages of 

the d.rv.g production process. 

6.2) From earl1 intermediates (heavy organic chemicals), involving the main 

synthesis stages for the prod.:iction of the ci~. 

7) Integrated. 'ml.le d.zug production bs.sed on raw milterials ani feel.stocks. 

7 .1) Fermerrtiltion processes to produce mainly antibiotics includi~ i· s 

enzymes, vitamins, etc. 

7 .2) Processing of d.rug-s from medicinal plants ani animal or~ms. 

7.3) I:rrtegra:t@d. synthetic production from raw materials {gas, petroleum) 

to heavy organic chemical.e (early intermed.is.tes), to !ine chEicals (late 

int ermed.iat es) to 'cul.le d.~s. 
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Experience has shown that t~e passu.ge from sub-sta.£e 6.1 to 6.2 

is the more ciif:ficult ;:>art. Factors Sllch as tecnolo~cal sophisticat~on, 

the need for adequate numbers of trained technical personnel, the 

difficul.ty of getting production know-how, the pricing and. availability of 

some key production inpits, the relatively larger plant capacities requi~ 

substantial new outlets in related. i?Jduf'"tries (cosmetics, dyes, pesticides, 

etc. ) or export~s, the existence of inpit supplying rel at Ed industries 

(petrochemicals, fertilizers, iDiustrial gases, etc.), in-house research 

and dnelopmeut laboratories, etc. are critical elmumts in this passage. 

The st~es of production will also be used for an analysis of technolo~cal 
complexities ~ n pharmacmtical. mamifacture. 

3. 3. 2 The prod.ucti on of blilk dl'll4r8 

The production of d~ or active substances can bed.one t~ three 

main technologies: 

(a) by symhetic azJd. semi-synthetic processes. 

( b) by f' erment at ion. 

(c) by extraction t'rom raw materials of animal or plant origj.n. 

A fau.rth technology-, that of recombi.nant DNA or genetic engi:neeri~ is 

developing rapid.11 in recent 1ears. 

(a) Synthetic and semi-synthetic p:r'Ocesses 

Over 55 per cmt of "the existing d:rugs are produced. by these processes. 

They involve a mlti-etage processing chain including between 1 and. 12 

processing lwels from raw materials (basil:: petrochemicals: olefil\s and. <:.romatics) 

throa.gh int e:rmediat es to d:rugs. It is estimated tliat about 40 per cerrt of 

the ir:rtennediates produced has extemu market oa.tJ.ets, the remaini~ 60 per 

cent is being processed "throU..gh to d:rugs. 

The processing chain aims at optimizing intermediates yield in the purer 

state comps:tible to d.rug specifications, technological possibilities and. 

envisaged. selling price, tor production ani piiri!icr.:tion costs grow geometrically 

at each processing leV'el. 

Synthetic d.rugs are those produced by chemical. processes on chemical raw 

materials, such as sulfonamides, antituberculatics, antimalarials, etc. 

Semi-synthetic drugs are those produced by cllemical processes on natu.ral 

raw materials or where the processing includes both chemical ar.d. microbiological 

transformations. Some semi-synthetic d.ru~s c.re antibiatics (ampicillins), 

most steroids, cert&in central nervous system dru~s, etc. 
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(o) F~entation nrocesses 

Ferme=Itation is used when the dru.g cannot be obtained by synthesis or 

when a cl.rug is aiore economical to produce ~ femmtatton rather than by 

synthesis. Fermmtation relies on micl'Obiological atta.clc ~ enzj'lllatic cultures 

on nmural raw materials (animal or plant) a.1th~ in some cases it is usei 

on chemical substances such as petroleum to produce single cell ?·:-ot eins. 

The operstion of fermentation pla-its is fairl:r comph~; !"1. - d req-.rires 

bigly skilled persomiel both to upkeep the en:ymatic cultures aDi to induce 

them to increase the yield. or trittus. 

(c) EJ:traction of d~1~ from animal or plant rw materials 

The e:ctraction of drugs or active principles fran plants am animal 

organs has been achieved late in the last century. By comparison to the other 

two, it is a simpler t echnolo~ ~1i req\!ires a high d~ee of hygiene mainly 

r~ing animal organs. From the economic poim of view the extraction of 

drugs from medicinal plants is usually a more viable proposition than the use 

of animal organ&, providei that there is an adequa;te supply of quality plants. 

However, raeli.icintl plant cultivation ami. processing is a. fairly se..~sitive 

UDiertaking for within a same specie there are vid.e variations in active 

contmt and morphology. Moreover, timing is also important for cropping an..i. 

extracting for small miscalculations m~ drastically reduce the ac:ive princi-ple 

content of plants. 

The prociuct·ion of synthetic dl"WrS can be done in si~le-product or 1111lti-

purpose plants. 

3.3.3 Production costs 

There is a marked d.iff erence in the production cost structure of 

s~hetic azid fermentation processes in their upstream integration. 

In &ynthetic processes, its proeuction cost structure from formulation 

up to early imermediates malces a drastic change when gohg from early 

intermediates to raw materials, for the latter part represents in fact the 

dominion of the petrochemical industry. 

In fermentation processes, its production cost structure from fo:r:mulation 

up to fermentation products malces a quantum jump when goi~ upward to 

fermentation raw materials. 

I 
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Plant sizes: in broai te.""ms, plant sizes from fol';"!Ula~ion -.ip to 

early intermediates goes from few tons/year to about 1000 tons/year. 

However, from early ~ntermedia.tes to raw ma.t ... ..-ials plant capacJ.ties r~l! 

from 10,000 tons/yea:I to 500,000 tons/year. 

In'lestment: from fol1111llation to P.Arl1 intennediates investments ~e - -
fr Jm U~I 1 million ~ , 50 million. Investments required. from early intermediates 

'o raw materials go from US $ 50 1u.llion to over 1 ·cillion. 

Raw material inputs: in general terms, aDi. depemling on the processes 

app~i ea., 1 kg of d~ rec~ires between 3 to 15 kg of raw material in'?lt s. 

Of '\..iese, in volume temi:, about 70 per cent are inorganic chemicals aDi. 

30 per cem organic chemicals. 

Cost structure: conceming direct production costs, synthetic processes 

up to early- int ermed.i at es are d omi nat ed b;y f'ued costs account :l.llg from 60 

to 80 per cect of the production costs. From earl;r intermediates to raw 

matmals variable costs dcvninate ill about the same pro~orhon d.ue to the 

fast ~":"i~ing prices of f eedstocks. 

Howe"ler, specific prod.uction cost structures are d.ifficult to assess 

d.ue to the diversity of product lines tumei out by pha.?'.lla.Ceutical 

mamifacturers, usually- in other chemical related areas. Conseque?Itly, 

"real" prociuction costs are heavily influenced b;y company- policies on 

cost allocation. 

Table 5 gives a typical production cost of' the pharmaceutical d.ivision 

of' a largl!I mu.l.tinational mam.Uacturer. 
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Table 5 - Typical pharmaceutical production cost of a la.rze 

scale manufacturer 

cost it ems 

ciateria:. inputs for prociuction 

material inputs for R + D 

purchases of technical information 

other direct costs 

marlcet ina' costs 

aivertising 

ciistribu:tion • 

value add. ed 

wages aDi salaries for production 

R + D aDi technologice· inf?rmation 

ad.ministration 

Retum o n capital 

Total costs 

Source: UllIDO, compiled. from various ixiblications. 

pta" cent 

10.0 

6.0 

6.0 

5.0 

27.0 

5.0 
7.0 

12.0 

10.0 

21.0 

10.0 

41.0 

20.0 

100.0 --------
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4. INT!lmATIONAL TRADE 

Pha..""maceuticals, d~ cmi. izrt ermediates have a rather important share 

of the total illtemational trade. For instance, in 1973 total phc.rmaceutical 

ei:ports were 0.9 per cerit of world. total exports, a position it currently 

maintains. 

Concerning total chemical exports, pha.macerhcals represezrt ~out 

10 per cent of it, although its cozrtribu.tion to the balance of p~ents of 

the main phamacsitical exporting countries is Vflr'Y positive. This is one 

of the main economic reasons v.by sweral dweloped countries provide ineentives 

mi encour&gfalent to the research-based. pbamacstical in:lustr,y. ln other 

countries such as ~ aDi a.ilgaria, pharmacmtical exports are the main 

canponent o! their chemic.al exports. 

4.1 'l'rad.e exclumges 

'l'he differing wolution betwec regional consumption aa:l. production 

psttems cmi. i.Jitercompaziy competition bas genersted. surplus or deficit balance 

situstion_s, which in tum ori~nated the trad.e f'lovs aDi pha:rmacsiticals 

exchange pstt erns. 

Annex 9 gives the regional exports of phamaceu.ticals from 1960 to 1977. 

Annex 10 shows the corresponding imports !or the same period. In reaii.ng 

theae data, it sholtld. be bom =.n mllld. the clarifications given in headings 

1.2 aZJd. 1. 3, statistics aDi methociolog:r respectively. 

Annex 11 presents the main characteristics of trade exchanges by r~ons. 

Annex 12 accounts for pharmaceutical exports flows by regions in 1975. 

Annex t 3 gives the corresponii.ng ilt"J>Ort flows in 1975. 

From the mmexes it cazi be sec the dominant positiun of the developed . 
countries that together accouz:rt !or 96 per cent ot total phamaceutical exports 

am 78 per cent of it a impqrt s. 

From the trade flows, it is noted thst the bu.lie of trade is carried out 

between d.eveloped. cowrtriea r~ons, aDi particularly the i?Itra,-r~ional 

trade of Western azxl. &urtem Dlrope. The developin"' countries play a minor 

role in trade except u llal'k:.rts. To assess the share of pharmaceutical trad.e 

in eonsum';"tion, it should. be compared. the importance of trade weight (total 

exports over prod.uction) with trade a:ch~es related to consumption. 
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Annex 11 shows the trade weight by regions. Howft'er it is rl.::ilC'f 1.u 

ciraw e;enera.l conclusions from the exchange and. consumption Ii.a.ta. ciue to the 

reservations point ed. out in 1.2 and. 1. 3, each r~ion being a particttla: 

case. 

Nevertheless, the following aspects can be pcti.lrt-1 out. 

(i) The ratio of schan.ges to consumption in 1977 are 29 per cent for the 

developed. countries am the world, follow-1 closel1 by the developing countries 

vi th 25.4 per cent.. 

(ii) Within the developed. countries the·ratio is Ver'J high for Westem 

D.lrope, 61.4 per cmt, whilst North America an:i East em Dirope have 1 3.1 per 

cct imd. 16.4 per cent respectivel1. 

(iii) The high Westem Ellropean ra:tio indicates the region's strong 

d.epdence on trad.e. However, as over 85 per cent is intra-regional trade, 

it shcvs an unusual interd.epmrience among the region's cowrtey members with 

an ilrter-regional trad.G d.epeaience comparable to the other two regions in 

(ii) above. 

4.2 International markets 

4.2.1 Commod.ity chemicals, they are chemicals sold. on the basis of their 

specifications onl1. Whatever their price they will alw839 be identified. by 

objective specifications &Di. not by their performance in therapy or in the 

d.Ng or formla.tion incorporating or made from the chemical in question. 

Raw mat eria.l.s, il:rtermld.iates, ~everal common ailment dra.gs 8Zld. most non~ 

prescription ph&rmacmticals fa.l.l within this category. 

'rhe market for azq C0111Dod.ity chtmical can be bro~m down according to 

the type of commercial channel through which -it moves or the mazmer in which 

it changes haDis. The most important are merchant markets in their two 

mod.alit ies: contract 8Zld. spat markets. 

Por reasons e:x::plai.n-1in2.3, and 3.2.3., pharmacmticals are sold over

whelmingly on spat markets. Fwe,.- ~ements mst in pse.i.d.o-merchant 

markets. The above illustra:t es the fa.ct that the market available to a new 

entrant is usually a small~r fraction of ~ual consumption and is prey to 

stro~ competition ccept for pat aed. prod.uct s from si~lo or limit ed. sources. 
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4.2.2 Performance chemicals. thq a.re proclucts b~ on the bat1i~ uf 

both t:ieir !'pecifications azn the results obtainlli when usi~ them. 

Performance pharmaceuticals are life saving and specialty products Milich 

therapmtie value is •ractically irreplaceable. Pharm£ceuticsl specialties 

derive its performance from higly effective therapmtic effects wit~ fever 

cowrt er iDii caiii ons. 

Pran these tundammtal differences between perf,,rmance am commodity 

chemicals, it can be realised that the mazketing of the former requires a. far 

grMi er effort than the latter. 

'l'!ma, ll&Z'kehng performance pharmac111ticala r.aquire, among others, the 

tollovi.Dg action.a: 

- ~equ~ technical information to phy'aiciana aDi hospitals on 

i.Diications am. cowrter-i.Dlications of new drugs mi pharmaccticals; 

- back up of teclmical service laborator;r; 

- advertising, both technical mi institutional. 

Because of the diversity ot the types am frequen~ of cantac:ta nellied. 

between aumu.facturer, prescribe (physician) aDi. d.et'~er (health i.nalrance 

agencies), it is usually vary diffipul:t to sell perrormance phamacmticals 

from a distance wit!lom having a suitable supporting organization close to 

the market able to carrr out the various taslcs meationc above. 

5. 'l'HE FU'roRE OOTLOOI TO THE TEA.R 2000 

5.1 Methodology 

When considering the tu.ture a distinction should be mmie between the 

tu.ture - that is, the !oret elling of nets st cq give time - am. Mures -

the .xploring of plau.sible ciwelopmmts accordillg to past aDi amerging treois, 

the happcing o! probable events, am modifici£tiona of c:u.rrmt restrictions. 

'l'he first concC'!la mmlkini aDi cazmot be d.eac1-i·oer:1. in d.et&i.l. The lztt er 

pertains to the world.• a economic game boa.rd for the phal'macctieal i?lliustry, 

that, to a large a:tmt, influences ani is influenced. by the econumi: plqers 

or actors. Therefore it is only within the latter• a approach that forecast in~ 

is mad.e at all pose :..ble. 
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From the array of mechanieist, d.eterministie anci nonnative !llethods 

it was selaetei, for the purposes of this report, a meehanieist approacll 

ba.sei on the cross-section eOWitry methcci. 

Details of the methoci were given in 1. 3, methccioloa, that ~ve an 

overview to &11 the methocia used in this report. In Nllll&r,Y, the forecar.i~ 

method detemin .. by cune fitting calcclations, the liCX!linant pc-terns of 

phamacctic&l ccmswaptian for the perioci 1972-76. 'ftleae patterns a.re a 

twichan ot ph&zmacchcal consumption per capita in tema of GDP per r.apita 

rel&tionabipa. 

111. p~jectiona to 1985, 1990 ml 2000 i• carritli oat mid.er two i.Diepehnt 

•et ot ~'PCJth•i• tor GJll growth while tat~ the UB• e alliium poptlatian 

growth toncuts tor tho•• 7ears. 'l'h• remlting GDP per capita forecasts 

wee applic to the consuaptian pattems• t"tmc:tion to finrl Ol.l't the 

corr~ pbanacctical COIUIWlptian value. 

Pigue 2 showa tho•• pattern• ot ph&macctical conswaption by 

regions. 
In ord.er to give auttici.tnt ~ el•ct• to the 9EP•rts rud.i~ this 

report, tllll •eri• ot r~an&l wolu"tian ot Gil', poptl&tion mi GDP/capita 

betvem 19~0 to 1977 are preatnttli in uma:e• 14, 15 ml 16. 

The toreca.sted #iguree preemtc cornepon:l only to t\lture pha:macmtical 

conawnption by region• in constant US dollars ot 1977. 

5.2 Hjn?otheses to the zear 2000 

The sttaiDment ot the Lima Qo&l. ot 25 ,_. cent share of vorlli production 

by developing countries in the 7u.r 2coo, can be expresac b7 a growth 

relstioubip betvffl'l aDP, pop:iJ.ati m .m mamtacturing value Ccicl by regions. 

It presents in a Vflr1 lli.mplitic torm the basis ot UIIDO'• LIDO mociel to 

d.etermine regional combi.Dstiana ot GDP growth rates. 

In ord.er to contrast the atta.imuat ot the IJ.11& Goal appraach, it is 

required. a "nctral" a;pro&ch busi on the unhimereii contimatian of' past 

trends. e:cce the selection of' Leomiett• • scma.rio I. 

To msure comparability within theee two •et• of GDP ~wth ap11ro&ches, 

it was selected., from the LIDO mociel, r9@'1onal. ,rovth rate• which world 

~gr~at e i s vi thin compa.rabl • rue with Leant i etf'' s fi'"1res. 



...-~~~~--~~~~~~~~~~~~------------------------............................................................................................................... ______ ~ 

GDP ,f.apita 

1500 

1000 

300 

i 
I 
I 

' ' ! -

~il".Ure 2 - Patta~~e of pharmaoeuticnl oon~u~ption by r~"ions 

(1972-76) 

I 
I 

I I 

.. i . .. . .. ~ . . : . ·1- ·-. ·1 '1 

I ' I , : I 
I l ' ' 4 1-i .. · 1 . . I -- -·- - i · 1 . · 1 I 

. .. I --. . ·- ; --· . I - . - . - I 
. ! i 

.. --l . ; ... ; . -· .. · -1 ·. 1- .. 

. -·+ - --.- I- · -· -·-1·· ·- I · · 
I . I 

. l - !. -· - - . ! .. I . . I -

I 

1--
1 

' . 1·-

1 
I .. 

I 
~ I 

/(
! :. / 

I 

I 

I 
I 

I 
other developed 

I .. 

·I 
I 

i 

I 
! .. l 

! I . ; I . ! 
. - ., --: ---L .. -1---

1
- : -I · 

r , . I I 1 ! ., ., ·I .. _ -I -· I I .. r ___ : 
• I . . I • i I , .. 

1-·' ·I·--~ / I . 
I I 

I . 

Horth Allleri ca 

We.st em »,&rope 

I I 

aq1 t ... ; 
I j 

I : I I I ! .. . - r-··; .. . - I ,.. 

I I ' I . i 
1 I ~ 1 

' • • ... -.. . ,. I I I I 
I I : . i 1- - - 1· " ··- - ., :· · ; · 1· ... ,, ··~si&. 1 .. I 1. I !__ ·_

1 

. , 
. I •••. ,._ - ' ...... - - - . . . I t I : • 

I 1 . ; • I • 

· ll /i! · h . . La.~~ L = . c~~~l ~i.J-. ~.: 
- - I· - ! -. i . : . ):Del' i<.a! . I l i I 

. . I I I . - - ! -- -·- ,·--.. , -- . .. -I ' - i . . - .. -- · 1 - . I : I . 

. I I ' • . I 
I I I t 

~ .. '1 . I --; . l . . . I - j •• I ; ... ... I 
I . I ' I I I . I . . ·1--~--1 ~- ! .. -, . : . 1-~-- .. -·; . 1 ·> · r· 1 

I -- i - I · 1 I ' I - ! . ,. : .. ! -.. . -. 
I I . . I . . I : I. I· . __ , ; .. - ... I . . - .. , .. ~ .. - . : I . I I 
I I : ! i ' : . 
; l I ; ~ ; - •- t • ! ~ · ~' : • ' i ··; ..... ; . I I I I I 

I I 

I·-· ·I 
I 
' 

I 

.. I .. ..:_ I . . 

I .. -· . ...:._ 
I 

~1 ": 
·-:-1 

I .... I 

I I I' •• I 

I 

.... ,. 
I ·1. 
··-- ,- ..... , 
: I . 

...... ~ ( .. I 

···-- I I 

'··. I -·· I . I 

:.1 TT 
-· : i-·· I 

r·. ~. 

I 
I . 

j 
I 
I 

' 

I 
i 

1~ 

I . I .. 

. I , '1 I .•. i I 

! • I f:; 
' I 

.1 

i. I 

I i 

I 

\ -

i---:--~ I -· -r ... J .... >·:- j. ·- ·l- Ii- I i ~ ·_ 1!5 l -! [ r-: JI __ · I· ··· I 15 : Conm11Rpll 011/ cap it. 

I - . -·1·- -1---·I···· 1·-~-.1,i···-. -~-1---1~·--: ,._ ···:--:·. ··,'-:-··1··· -·! ... . r-····1· :-·1 .. ,-·· 1,···· '1 I I 

I I . I • • • I . I I I I I . · r- · i .. .- :----i-·· :·-·-· -·-·i- 1 .. · 1--··· ·;-~ ·1· ·-·· ·· ·-·1·-~ · --·· r ... '. ~ .l 
I I I I I I I I 

l 



---------- -

- 43 -

Consequently, tvo s.ts of h1J>otheses were d.efinsi to be useli as 

exo~enous drivers for estimat~ Mure pharmacctical conmmption by 

ruions. 

i!lPOth••is i. is baaed on the LIDO model 

H.ypath•is B ia baaed on Leontieft'' s ~e :ruture of the World F.ccmomy" 

md. correepoms -to -the passive sctnario L 

'rabl• 6 gives 'th• corrupoariing GJI» grOwth re•. 

!able 6 - R!ric:mal GDP geth rat• bz 'the -tvo uin !qpoth•ee 

(average growth rat• b-'vec ~977-2000) 
(in per cct) 

Region H.n>atheeis i. Bnotheeis B 

Dweloped Countries 

lorth .America 3.4 4.5 

Vest em Dll'ope 3.4 4.5 
Othc d.weloptd 3.4 4.5 

EUt em »irope 3.4 4.5 

D«elOJ>W Cawrt ri ea 

il'riC& 5.2 5.9 
.Uia (aclwHng China) 5.9 5.9 
Lat in America 6.4 5.4 

Amie 17 gives 'the torecastlli GDP ~i~ee tor the tvo bnothesee an:l 

popil.aticm projec:Uone tor the 7-.rs 1985, 1990 ml 2000. 

5. 3 Pharmactu'tical• conswnption outlook to the ;rear 2000 

Baslli on the preclliing ••etions two pictures of ph&rmaccticalconswnption 

by r~ons 1merge. .&ml• 18 presets thllll as well as some ot the main 

chaH.cteristics ot tu-ture cleam. 
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__ .._ ... 
... v .. -:v• 

{i) Uni:ier ~othesis A, that mta.:ils the shirting of some irrowth dynamics 

to a.welop~ cou.ntries to accelerate or &t least to keep their historical 

growth mes, d.welopi~ eowrtries may attain 26.9 per cent of the world. 

pbarlt3Ct1.1tical conswaption by 2000. 

(ii) Umier bn>othesis B, the continuation of past ~rtDis slovs clown the 

clo•i.ng of the gap b.tveen ciwelop-1 mi dwelop~ cowitriee, dwelop~ 

_CGIUltri• u.-r achl.•• 21.9 per cct o! 'the ilorlci pharm&cctical canSW1ption 

a, 2000. 
(iii) Ccmaicieri.ng the put regional produch.cm eel!-c!tici111q ~vc in 

Jzm.z B, ciwelopi.Dg countries at&iD-1 85 per c.at eelt-eufticimq, that 

repre9ct"1 11 .. 7 per cct o! the vorlci production of pham&cwticals. 

B;r mrapolai.ng th••• trtDi• aDi as•1•ing a 95 per cert selt-eu.fticieney 

b7 2000 the d•eloping countries• s~e of the world pharm&cmtical production 

VCllllci be 25.5 pc cct aDi 20.8 per cct respeehvely for b1Path .... A and 

B. 
(iv) Hov•er, unless the recmt ,,ears• more ccmtrorrta-tianal thsil 

cooperaticmal a't'htwie 'c.tvffl1 ci•eloping comrtri .. an:i ia:lustr:r i• mp.rat eci, 

•111 tho•• remlt• vmlc.:. be in jeopardy. 



in the C.ev"!lo~i!"!?. coi;r.tri~s - max:.mum number cf cases 

(in thousancis of cases) 

A!:-ica .4sia India I.at in Am~!'::.<:?. 

less India. 

1. Ancylcsto=~~ia 88.8(63.9f:/2) n.a. n.a. 294.9(90.6;:/1) 

2. Chickenpox 322.9(77 -~/9) 48.5(67 -~/4) 70.0 157 .5(64.~/4) 

3. Cho:era. 55.6(71.fJt/4) 75.6(73.CJt/1) 40.9 n.a. 

4. Pilariasia 30,_o{ 65.~/1) 1(1~/3) n.a. 1 (74.o;:/~) 

5. Co :io co ccal in!ectio~ 1•200.0(70.~/5) 264.0(82.B;:/3) 114..0 234.3(73. :%/6) 

~ Le:;ros:r prevalence: 287 .2t.?,'./3l 249. 7(67 .1f._/3) 1' 569.0 n.a • .... 
incidence: 13. 6 64. P,./ 4) 20. 1 ( ~ .'Zf,./2) 141 .3 12.6 

1. Mala.ria 8•172.7 75.~/8) 2•098.2(72.~/3) 51166. i 383 .2( 67 .ct;/ 4) 

8. ldasles 1•455.0(64.~/6) 276.0(76. t~/5) 7.+.2 248.5(65.~/5) 

9. AWPJ)S 143.J(64.~/5) 85.7(63.~/1) n.a.. 108.7(71 .Y,Ji) 

10. Othe~ venereal disea.ses n.a. 151 .6(97 .(!f./1) n.a.. n.a. 

11 • Schisto somias is t99.9(81.7'f./3) n.a* n.a. n.a. 

12. Syphilis 266.3(66.25' /4) 32.6(74.%/2) 59.1 ~20.0(64.jf-/6: 

13. Tetanus 15,0(64.~/4) 11.6 83.3 n.a. 

14. Trachor..a active 259.6(67 .1(./3) 738. 7(76. ?f_/2) n.a. n.a. 

15. Tube:-eulosis 401.1 (67 .Of/1) i73.5(76.~/5) 472.0 170.3(62.Sf /(: 

, 6. Whoo~ing cough 378.2(75.(1,:/8) 132.5(65.ct;/4) , 95. 7 1 so ''a 1 c: ;-· • • ~ • .' I ' 

17. Amoe bias is 204. 1(79.r:r;I4) 254. 6( 65. 51./1) n.a. 166.3(60.;; t; 

18. Bacillary ~iserrter;r 1' 100.0(63.5;~/t) 418 .0(81 .z:/../3) n.a. 33 .. ( .. 1 ::e' :y • I r • .. •,-/ ; 

19. Diarrhoeal disea.se 396.0(90.~/3) 165 .2( 65.)'//2) 11.a. 11.a. 

20. En":erities 11.a. 154.9(95.~/1) n.a.. I\ .a.. 

21. He~titis in!ectious 135.1(7~.7%/5) 71 .2(64.&;:/5) 100.9 69.0(66.~/~) 

22. Influenza 1' 403.5(79. lt:/./3) 2•868.5(70.81/4) 11 691.0 1'981.4(74.7;'/< 

23. !ntesti!lal ~arasitism 500.:1( 68 -~/1) n.a. n.a. n.a. 

24. Stre;>tococcal tore tl-.:-oat 169.8(77 .Y,./3) 185.0(87 .CJ!-/1) n.a. 7 6 3 ( 6 " rr' 11 · • ..,.. w, ,' -:; 

25. Typhoid and. pa.ra.tT,)hold 53.5(63.~/4) 132.8(75.1-;:14) n.a. 46 6(64 ,,, '•' . .-:::-,./-; 

Souree; WHO liea.l::h ~ah sties. 
. 

~hte: The !igu:-es in brackets represent ~he percer.t&ge or m:iximwn disease conce~~:-ation 
- anC:. t~e numoe:- of cou."ltries af!'ected.. 



Annex 2 DISEASE PA'rl'llUIJ/ u.s • .a.. (1976) 

Disease 

- Typhoid and paratyphoid fever 

- Daoillar7 diaentery 

- Amoebia1da 

- Tuberculosis 

- Streptococcal aore throat 

- Chickenpox 

- Measle• 

- Jlopatitia (infeatioua) 

- J.tumpa 

- Syphilia 

- Oonocoooal int eat ions 

~.ou rce: WHO H~al th st ati at i ca. 

>f> of~ 

21,000 
n,200 

1,000 
32, 100 

394,500 
184,000 
41,200 

33,300 
38,500 
71,800 

11002,000 
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- Chola.-a 133.71 I! 5 7 I - I 853.2 30.2 1 - !adonHa I - .i 1.5 lj, :ne~... ; 

20.0. l - 2 'I 1 - 8.1 4.7 - Cer.tnl .a.r:-1c:&r.i 1;.:: - Pilar1aau 
! I lcrutl ic: I 

91. 7 i 4. 7 :n<lia U;.:itid& 1
1 

- Coaa•ccal lA!ect:oa 1 .~ .1 

- i;..pv.,. prevaler.ee 12, l )1.9 

- l&l&ria 

IJICl ... ce ·154.0 I 
13,08). 7 

- 118aaln 

- ..,. 
- Otller ..--ml 41•-
- Sc!uatosuuacia 

- S,;-,.!11lia 

-'t'etaau 

- Tncllo• a'tive 

- '!'ul:ercaluh 

- ~OS:1.CC =-<Gil 
- .l.::ll:l•b1.a&!• 

- ~illary ch::i1ntery 

- !llthr1hH 

- :!-r,at I. Us 1cCeC:i 10va 

-!r.tl-:ieaza 

- Intewtl.aal pu'Ulhm 

- St:--t;iocacc:al 10r• 
tliroat 

-1'~1cl aa4 
;:arat :tPbo id 

1.02).! 

110.7 

I 
! 

ll.&. I 
193.0 

US • .3 

I 95.8 

433.9 

I , ,039,0 

I 
455.1 

278.2 

120.! 

2 

5 
4 
6 

5 

3 

•... 
a.a. 

4 

1 

8 

4 

7 

6 

2 

1 

!i 
7 

n.a. 

2 

6 

9 
8 

15 

19 

11 

n.a. 
6 

tt 

4 

6 

7 
3 

10 

14 

4 

ll.&. 

8 
8 

) 

4 

7 

n.a. 
n.a. 

a.a. 

. 1 

n.a. 

740.1 
I t:&h 

860.2 
726.1 

I Z&1re I 
a6.1 - Idia :J;lrerVolt& 
58.2 ! - ri:doneai& I -

1 1 )2 .8 4. 7 IMia t:CL'lda 

1 IndonHia I Z&1n 
Uppe:- Vol ta I 

83'.9 

726.8 118.6 

88.8 

11.a. n.a. 

a.a. )2.2 

608.1 78.8 

8'8.9 46.2 
)1,6 )0. 1 

99).0 I 75.0 

755.0 75.4 
176,4 I n.7 

252.8 1)1.4 

7.5 12.0 

74.4 
I 

i2.0 

n.a. a.o 

a.a. 

a.a. 

4.7 

4.7 

4,7 

4.7 

4.7 

a.a. 

...... 

!.ndia. 

India 

:ndia 

I J.! Cllalll.t&ll 

I India 

I !ncha 
Indonesia 

I t:~<la 1'. 

~1r• I Aaliap:= 
Sud.:n 

D.a. 

Sudan : 

C!l44 

l
:o;ipu-7ol~a 

"ol&li 

i Slld.aa 

i ! 
I Toc:i I 
I CM4 i 
i Centnl J.!ncan ' 
! !le;iubhc i 

i 

-I :aire 

t i 

I c.;~\:"ric:an 1 

Re;i,.~l::.c 

I Up;;er \'oaa 

12.7 

22.5 
1.9 

: J4.5 

12.1 

).9 

6.0 
J.5 

1. 1 

70.3 

•o.; 

224 • .'l 

1.6 

42.5 
455 • .) 

579.0 

2~.5 

2.7 

68.1 



,..-~~~~~~~-~--~~~~ ...... ------------...... ------------------------............................................................ .. 
l 

.~nr11·>: 4 fo.:..!!'.!.;llA1pt1011 of pharr;uaotoUtjoalu at ei-111w1uf1&nturel'D 1/ cu• h1pot1. cur1•.i!!.!....J!.rin1111 ( Mj)llpm1 or 118 da.U!r.!!.l 

Yt..U':J 1960 1965 1970 19·11 1972 1973 1914 1975 1n6 1'.117 1'1'/'d 
( 1::; L • ) 

Rc>.zl nn:.i 

-
).lt:Vt.l OJ'e<l 

~l.:O:!! 

- Milrlcd. F.co. • 

• North b•rica 3,824 5,024 1.141 8,206 9,041 91154 10,254 11,117 12, 128 1 l, ltli 14,)65 

• Weut tsrn Eur.:>pa 2, 302 3, 131 6,621 1,839 8,602 10.~9 12,287 1 l,,90 15,020 16,454 '9, 745 

• mt.er ..tevelopoi 522 1,011 2,765 3, '17 4,453 6, 131 1.1•5 l,458 e,~22 9,627 10,460 

~ Centrally l'lann•I 
E.:o. . 

• &tt>t ern »i.ropa 111 llA 5,295 6,011 6,829 1,150 8, 700. 9,161 10,812 12,029 1 l, \\ 1 

Total o~veloeo.i 
8·,676•) 12,831•> Count ri ea 22,654 25,181 29, 131 }4,284 38,406 42, 392 46,882 51,428 . 57,087 

~O!'lnf!; . 
Cm111l r1 es 

' 

• lfrlc& NA' JU 461 507 5ll 602 666 786 t:95 !.194 1, 121 

• &01a \ eXoluJing . 
Clll na Nl )ll 1,257 1,467 1,711 1,965 2,~52 2,818 l, 164 4, 101 4,~21 

• L."\tln Aa.,rlcct. NA Nl 1 t ll5 ',606 1, 961 2,474 1.0~0 3,2)2 ), 168 l,'H1 l, ';7o ------. 
T,)t::l (lo;VlllOEln.'; 
~!le:~ - - l.05~ l,582 4,205 5,041 . 5,978 6,836 11441 8,6(.6 to,1120 --
~c rlJ T.>tn1 9,848&) 14,564•> 25, 71} £6, 761 ll,ll6 l9,l25 44, lfi4 49,228 54, 329 6ll,O')i1 6'/, ')O'/ 

·--- -

~i U!HOO, calculated fro• variou• 11ouroaa and JJl'PMl data. 

~· ~) .i:H l111clto:J Llt.:iur.l on the 1trowth ra\e ot 1.he developed. oountriea or i:iartcet aoonot1i11e• rt=gion•. 
. 

- --·- ----------- -



l 

Ann~x 5 - Main cl:araoteri&hco of the dcmlll'ld for phannaoflUticals by rej:iom• 

I 
-... 

Re .. 1011s lver~~e OrowLh Rate Coneumpt ton level Snaro 
USS/per Capita 

60-70 70-75 ·15-78 1970 1975 1917 1970 1975 l'.J7U .,. 'f. .,. 'f. '/. 
"' 

.,. f. 1-

ilevelonc-l Cu1mlriea 

- Ma tit et ~~!OnOllli es 

North Au1erica 7.) 7.6 9.2 33.6 46.7 54.7 30.1 22.1 21.4 
Wt:»t eni f)..l a·ope 11.5 15.4 12.2 20.5 40 •. , 47.6 26.6 26.4 2~. 1 
Other dllveloped 18.2 21.8 46.8 ~l.6 10.6 

. 
11.9 19.2 15.2 15.4 

- Cc•1t rnll z Plnnned 
~:,:,-·no•1 en 

~;asten1 f)..lrope NA 1).0 10.) 14.5 25.6 • )1.0 20.6 1 ~.8 19.3 -
Total developed 10.1 13.) 10.9 21.1 31.8 45.1 86.1 86.1 85.2 

Devel o~ i 11~ C1.>un t ri eu 

Africa HA 11.0 12.6 1.4 2.1 2.5 1.8 1.6 1. 6 
A111.i. {ew:cluding 
Cluna) Ill 17.5 20.4. 1.) 2.) ).2 4.9 5.7 ·1.2 
L'1t1n Amttrica MA. 19.) 1.1 5.1 10 •. , 11.2 5.2 6.6 11. II 

Tct11l devP~ NA 17.4 1).6 2.0 ).6 4.4 11.9 1) ') 14.8 --
World total 10.1 13.9 11.) 9.8 16.) 19.2 100.0 100.0 IOO.O 

!'\.n1rr.c: c.1lculated bacu.t on Anne:r. 

'-·--- -
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I 

A11111 ~ 1 - l'rnliwtion of l'hnnu1ceuticnlo nt Jt:X-t11w1uf11.ct11rers• l.'llr1·ent Prices (Mlllionn of U!J dullaru 

Yb1r.; 19r,o 1965 1970 1971. 1972 
-

ftprra ..Jn:t ----
-

~.'.!~~~~1•r1l 
r.011nl11 c!l ----· 

J 

- •!.v·l:d r.co. -------
• lforlh benca 4,025 5,208 . 6, 155 0,640 9,523 

" We,;t cm •}11·ope 2,tl28 4,6)0 6,472 9,728 10,9c) 

• Ollillr 1lcvelop&i 565 1, 11) 2,131 ),062 4, 305 

- ~':!~~-;. \ly PLumeol 
t~o. 

• •h:;l 01'1l FU rol'e HA MA 5,614 6, )80 1,241 

Tolal_~olop~l 
9,56Ja) 14, 143•> 1;01111l E~ .. E: 24, 972 27,810 31,992 

!Jr:vcl~l'inl'j 
c.:,onl rt t:9 

• Ardca Nl NA 1 ll 157 176 
• Ania (e:i:clu•tlnp, 

Chinn) NA NA 1,075 1, 255 1,460 
• l.01t in AMerl ca NA JU 1,140 1,410 ', 702 

·roL n I 1i.,·1 cl op1 nis 
C•>lllll J'I C'J - -- 2 ~I". 

~ 2,042 ),4l8 

W,>rl1I Tol n l 10
1
625 a) 15,654•) 27,.Hl 30.652 35.410 

~~E£.•:1 UNI 1.01 calculoto.l fr011 th• oonsu•pt l.on and trede fir,ure•, annoxee 

llote: a) e';Lim<Jlen 

1911 1914 1975 

lO, Jl}2 11,044 12,027 

1),445 15,035 17,062 

5,956 6,929 7,174 

I 

6, )18 9, )22 10,271 

)8, 101 4),1)0 47,H4 

199 226 264 

1,706 2,002 2,40, 

2,294 2,0'.jS ),06) 

4,199 5,of.5 5,812 

42,)00 46,216 53, 146 . 
I 

1n6 l'JH 1"'/8 
( '" I )---

-

13, 104 11\,)6, 15,0·10 

19,100 21. 1 ';16 '15,415 
0,581 9, 2.,-, 10,0<H 

11'247 12, H1 1 l, '1'1 ·1 ·--

52,034 57, 141 l'.111, 'l'YJ 

)I" Y•4 .116 

2,97) l,621 '1, H5 
l,O.I') l, WI I, '/d6 - ·--

6, .BO 11 \II?. II, ',.\ ·1 

;n, 364 64,~2'.) ·11, }06 

-----



o\llllt'I ti - M;ain c.har1u!terietlc11 of the prc•luc.Lio11 o( phanaai:e11Licala by r<wlonu 

alc;,lnn:l .lvor•I(• OrowLh JlaL e Share ProJu cH uri :Jul r :lc f 1 c I l:llo;,Y !:r-
60-70 70-75 15-ltl 1970 1915 1918 19'f0 1'J'l) \t/fU 

f. .,. .,. .,, .,, .,. .,, 1- ·f. 
·--

Jl.,velor•<>I Co1111l r!..!!! 

- Mnrk t:l r~:OOOllli eB 

North A•eri ca 7.3 8.1 9.1 29.9 22.6 21.6 105.) 107.6 Hl'.J.O 

\leotiLt1n1 •urot•• 11.6 16.1 12.5 )1.0 )).6 l4· l 124.1 121.6 nu.u 
Ol her tl ev al op .. l 11.1 21.) u.1 10.0 1).5 1 ).6 90.1 96.2 ~').6 

- ft.11\ nl l,r l'lunneil 
t. ~~·~!..!.:! . 

• 
t~•"l ern tla rope Ill 12.8 'J-4 20.5 19.} 18.} 106.0 11>5.2 10:>.~ 

Tot al tl ev el opr.tl 10.1 11.6 11.0 91.4 89.0 68.) 110.2 11' .6 111.U 

Devetorlnl!' Coont.rie• 

Africa 111 11.U 16.) 0.5 0.5 0.6 29.5 )).6 .17.0 
lsu1 ( uoluJ in~ 
Chna) 111 16.2 20.5 l.9 4.7 5.9 65.5 Ill. 2 Hll.} 

l,."l\l n .lJl.,rl ca MA 21.7 1.) 4.2 5.6 5.2 66.o 94.U ')'). 2 ------
Tt..l ~~~.!.!~£~ 111 19. 7 13.l 6.6 11.0 11.1 '11•2 85.0 U'.>.) 

-
World Total 9.9 14.2 11.) 100.0 100.0 100.0 

-- • 

~1 oalcula\ed baaed on Anne& 

tlol•1!/ l'rwuct1on over oon1a1•p\lon. . 
-

~ 



. 

t.11::1·• 9 - t:11101·L11 or l'hnn11:,ct."1tic:alu o.t current foVD l'dceu (N1llionu of U5 doll1u·•l 

--·---·-
"(('.\I .I 1960 1965 1no 1971 1972 191J 1974 1975 1976 l'frl , ~//Ll 

... , ·10:1:1 --··--
---- -

Ee:·11~lo~ 
f.01111t ri tin 

- Ma1-t<.d t:r.u. 

• .forth A-eri ca 2116 276 459 4l4 515 . 677 057 936 1,071 1, IU5 
• Ucslcn1 Dlrore 614 015 1, 191 2,126 2,614 ),490 4,)66 4,809 5,242 6,120 

• Ol l1er d c;, el""™ }I 67 104 135 172 2)) 290 ~5l 298 15} 
• . 

- Cl!nt rnllr l'la!me< 
r"..:~u. 

• t~l!>l OITI DJ rope 51 162 159 422 5)1 606 109 8)4 792 ()'J.1 

!~~~l llcvelor...t 
1:t..u11l ' ' "" 984 1, )80 2, 111 ), 111 },8)2 5,006 6,222 6,912 7,403 0,5.12 ------

. 
11.-vd O\•i nr, 
c('<111L n e~ ----
• Afl"l ca Ml IA NA HA Ill ... NA MA 25 l5 
• Aoln (e1:olu•hlll{ 

Chrna) Ill 
, 18 51 62 6\) 05 125 1)) 148 1 L5 

• I.a\ 1 n .blt!1·i ca MA )1 57 66 65 91 125 135 141 140 -· - --
Total lll!Yfl!E~ 

260 Co11!1L r1 .,:1 - 49 1o8 128 125 176 250 )1 '1 }'10 -----

~_!:I To\ol ~4·> 1,429 2,821 l,245 1,957 5, 102 6,472 7, 100 1, ·111 0,11'/2 - -
~: UNIIX>, baue.l 011 tbe UN lntemaUonal Tr.de fltaUatioo 1 UH Annual Rniew of \he Ch-loal Jnc.luatr.r• IFMIA alll1 other aourcen. 

~~~: 
a) 

~i•t i1n.1l o 



r------~~----~~------....................................................................... ____ ~~~--

~~-10 - .!!!l:~l!!_or l'ha.-.01oouU0Bh aL ()arret1L CO' hicua (tlilHon• of USJolhrat) 

!~'::·:..:. 
--------------· 

~·~.~·~ 
----------.----

_I·-=:!. !:!.'?i~!:! 
f1 ,,~Lr,,, •~:J ---·-·-
- •~:.r\>e~ 

• ~01lh '8arlca 

• UeHl -m •»rof·• 

• l;L.-. ·r Jo.;velo11ol 

- c.11l 1:-~)..I..!1~ 
~!. 

• ~""l "m 1')1rupe 

!.~lul ilc¥c\upod 
C:-ttar.l • 1 n~ -----

!~~1•1ntt 
~~-~·!~ 

• lirica 

• A·•1 s (esolu•Hn11: 
( h111 .. ) 

• Lt.~ 1 n A. .. iu-1 ca 

Tulill_~!~ 
C"'10Lrldt'9 -------
\l"r!tl 'tnlAl -------

--·--·---------

·~ 1965 
-

-

6) 99 
294 511 

5l 1)0 

105 215 
·--

515 915 

, 

Ill' 11 

» .l Ill 

'"' Ml 
,---

- -

9,.0•) 1. '}65•> 

1~·10 191i 1912 191l 

166 202 244 19 
1. 2)5 1,)68 1,8o5 2,)52 

356 364 441 511 

40) 459 5}6 6)9 

2, 160 2,4)) },026 l,847 

. 

11 Ill 392 40 

. 
Ill Ill 22} 262 
Ml Ill )09 l9l 

- - 924 '· \02 

2,694•> ),OCJ9a) l,950 4,949 

1 ~,.," 1915 l!,116 

l5l 410 445 
2,641 · l,180 ), 511 

709 100 62) 

. 
168 890 '))() 

4,61') 5,188 5,ll5 

'°' 515 661 

lOl .)68 4}6 

492 ')27 522 

', .104 1,410 1,61~ 

'),'ft') 6,6'16 ·1, l)' 

~~1 UNllJO, b~nod on tlaa UM Intamational Tr.te 3a\t•Uc•, ~ Annual llev1aw c.r '"• Ch-loal Inilu•\r.; 1 Jft'Ml an otbar •uuroea • 

.. 
lhl ei ") 1·uli•.:it ea bas...t on \ha developed ooun\ rl ... i•por\o and \u\al .,.por\• 11row\h r..\eu. 

1•.m 11//U 
---

---· 

5)6 

l,~5 

~IU 

1, 101 ---

6,562 

1)1 

550 

~·1 ---
1,Uc,U 

·---
0,4 \0 

..____ __ 



,....-

-''"'"' 11 Main chnraot eri 11U ell of L rad e exohantte ot rha1111ao-..t i oah by reai onu 

leci• a Ollll 1~72 1911 Trmle Wel"M Growl Ii Nate ---- Erport/producUon l•purt t:apor' 

!'.xpori h:r.ort Halanc• t:aport l•flori Balance 1~ll2 1975 1~11 1•n2-11 I 'il?-'11 - -
l>•~V e'er•~.! Co.mt ri •• 

- ~•arkel t:con•11do! . 
11.irtb A. .. r1 c:11 ~15 244 • 271 ·1t18~ 558 . .. 591 5.4 1.6. 8.2 18.1 I~. 2 

We!;t urn t' 1 ru1u1 2,c:.14 1,605 ·• 8()1) 6, 120 1.~5 + 2,115 u.9 :n.4 28.9 10.5 11.2 
Oth.,r developoJ 112 441 - 269 35} 918 - 565 4.0 ).~ ).6 15.5 ·~.o 

I 

- CP.nt ri.l IJ l'l a11ned 
•.~0111 ... i r..1 

t'1u:t en1 •1'rope 511 5)6 - 5 e·14 1, 101 - 221 1.) 8.1 7.1 10.~ I')."; ,_ -
Total Jevt"lopc.l ),8}2 },026 + 806 8,512 6,562 + 1,910 12.0 14.6 14.9 17.4 16.7 

01ov1,lop!.!!r. 4:01.11tries 

Africa. H 392 - 15 711 - 6~ -- - 9.6 -- n. l 
Aul a ( .,11clUtl l Ufi: . 
Chlna) 60 22) - 16) 165 550 - )85 4.1 5 • .) 4.6 ?2.4 1 !/.O 
l.:·"n A•er1ca 6') )Of) - 244 140 51'1 - 4'17 .\.6 4.4 4.1 16.6 _u.·1 

T.>t.-1l •le:vulof>ln-,; 1?5 924 - 199 AO 1,860 - 1,520 3.6 4.6 4.6 22.2 1 ).1 -
Wodtl 'folal l,957 3,950 + 1 8,872 8,HO + 442 11.2 t}.~ 11.1 · 17.5 16.4 

flourct1: UNllO . . 

-. 
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Anno 12 - rhanaaceuUcalu ~p9r\ tl9WI! in 1~75, 

( percent.itr.e) 

t.:01·Lh 
:~r.a~ r loan Neu tern Sout.hurn Other 

davr-loped European t:Uropu11n dove loped 
r.c•unlritta countries oountrieu o:>unLr·i tstt 

I t:vl"l t Am~r t can 
rlt!'1t. h1,u..-tl counl rh:~l 9.8 26.7 11.7 17.) 

\;:=!ill t·n t:\.11·upcun 
c:u•:n l r i fa: 

I 
4.1 49.6 9.8 6.9 

~: •. mthcrn 'f"uropc:hn 
c~untrio:i 7 .') . 40.) 6.7 4.4 

0lhc1· dcv1.·lupcd counlrle11 14.5 25.ll 3.6 15.1 

C t:n l 1·•l l ly 1• lunnt}1I 
cco11o•it:t1 I 0.7 4.9 1.l 0.(. 

l.3l in /1:'l,n·lc11 I :n.3 )6.2 18.2 12.l 

A f1· ic·:, I - 10.0 90.0 -
As tu I 8.5 26.) 4.9 60.) 

!iourcc1•1 lit-Yearbook of Jnldrnat.ional Trade 3t1&Uatioa 1977. 
UN :;u1•11lu•ont. of the World Tr·atle Annual, 5 vol, 1975 
(JrcO Trurlu l>y Cu1M10tl1tiea, 2 vol, 197~ 

• 

Centrally 
plannttd 

econo•iou 

0.5 

1.8 

9." 
1.0 

92.2 

-

-
-

lat.in 
A•erlca Africa Asta 'I'•· l ii 1 

' 

18. 7 ).0 12.) I00.0 

6.5 11.0 10.3 H>O.O 

• 
9.3 6~2 n.o 100.0 

6.1 ).0 30.9 lilO.O 

n.a. n.a. n.11. 100.0 

n.a. n.u. n .a. 100.0 

n.a. n.11. n.o. 100.0 

n.a. n.o. n.u. 100.0 
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Annex 13 - Pharmacey\icats import Clowq in 1975 

(porcentoge) 

Nort.h 
American Ueetel"n Southoz:n Other 

developed European L'Uropean developed 
count.riee countries countries oount.riea 

llorlh t.mericc111 
dt~\/e loped count.rieo 22.1 8.1 16.4 2b. l 

Wculcrn F.uropoan 
cc11nt.rien I 50.6 eo.o 12.1 54.8 

~outhorn F.urorcan 
r.,1~nt.ries I 10.) 6.9 5.3 3.8 

C't.her devc loped co11nt.ri<.1 6.2 1.5 1.0 4.2 

CP-nt.ral ly planned 
economieu I 1.1 l.O 1.5 o.·1 

la Lin Am!;r lea I 1.2 l.O 2.4 1.7 

A fr it~.:& - 0.7 - -

/.nin I 1.9 O.H 0.1 8.7 

Tat'AL I 100.0 100.0 100.0 100.0 

::;ource.;;: UJl-Yeurbotlk of International Tracie Statistics 191'/ 
Utl ~iupplcmcnt of·the World Trade Annual, 5 vol., 1975 
o~n Trade ,,,. Coinmoditlee' 2 VO l.' 19'/5 

Centrally 
planned Latin 

economies A111erica Af1·i Cll A Ria 

0.6 31.4 4.4 15.3 

12.4 57.9 En .6 t7.A 

6.7 8.8 1.0 9.7 

0.2 1.9 1.0 1.2 

80.l n.a. n.a. n.o. 

n.a. n.n. n.a. n.&. 

n.a. n.a. n .n. n.a. 

n.a. n.a. n.a. n.a. 

100.0 100.0 100.0 100.0 



,,, ... .t '" -
·~ohaUon or OllP bz lle,ion• ., curnn' er•cbfl Uo6 

lift dolhrfl) 

··--------- 1914 1915 1916 It •. ,.' °''" 1,60 1965 19·1,o 1911 1912 1911 1')1'f ---- (11d,) 
------

11.,v •• lm•&l 
Co11ni r1 us 

. 
- ~·a1!:el 

i~leu . 
• llnr\ll 

1-•ricA 548,41} 142,150 1,068,601 1, 161 ,867 t,212,'2~ 1,434,400 1,566,844 1,699,213 1,906, }46 2 ,Ol)'l,6}1 

• V11til en• 
tu r<-pe -~4,210 512,855 161,0}8 866,6}4 1,011,415 1,lO'f,)78 1,4~,860 1,101,206 1, 162, 552 1, ~Jl, 'l')O 

• O\h1Jr 
lJcvol or el 12,486 n1,9B1 26),460 )0),028 )81,20 ~9,441 602,61) 646, 194 116,076 857,501 

- r.mt rnll,! 
"I .:11na.d •to. 

• 1-:·,i;tem 
·~n>pe 154, )62 26),884 418,588 529,180 5861Zl1 611,m 124,l84 762,215 874, Hl !J#IU, 001 

• 
~~l- D-.velJ>p.,t 1,()()9,5,1 1,650,8'70 2,511,1u 2,065, 709 ),26),251 l,94~.220 4, )5(>, 721 4,80'J,4~ 5,25,,111 ~. !J ~'>. 015 

---- . 
!l~ .. 1~~ 
C·~!_~ 

• .\ !ri c.'\ 2·1,0}4 l9,6l5 57,205 6),814 11,002 91,2)) 122,961 1)6,1)6 140,747 1Ul,4ll 
I 1) 

• .\:ol u e~.no 119,521 156, lll 168,402 188,di6 248, 1 }2 1~1.281 )f)),206 4.l2. 9'12 606, 119 

• l.<.tl 1 n 1••rl ca 65,558 91,417 150,682 166,271 180,9)1 229,287 296, 151 340,915 369, ·1u5 )llO, u-,, 
Tula\ l~·,,11lopin1 174,862 250,51) 164,624 l96,55l 442,019 568,652 110,991 OGo, .\41 951,47<1 1, l'M,4~1J 

- - -- - -------
Uo .-1<1 T<>t al ~1~·1~1~~1 ...... ... h:t!?h~U ... Za2¥.aJ21 ••. .J1i~1.Hl ••. .Jali~aiU •• . .... ~11.on.~ ... ~aU1a1H •. -~· ff~.fJJl .... .6.~l9a7115_ .... 1 ) f\l I I 11 
~-••~-••a.a.a " .. I "'"I] . 

---
Slan·'lea Ull llcaUotml Aooount• tor 126 oountrl ... ----
... )~I I) e1.clUoling 01tna. 

.. 



... :":;: 15 --·-·- ~~tion of ihe Population b~ Re~ionu (103) 

----~-
... 

·i l.arta 1960 1965 1970 1971 1972 1973 1974 1975 1976 1~1 
., 

-·---- -
•' ··:. 1.-.1,.J. .... ·-·--·- --
I .•. :1r;l >;•LI •J 

- 1-iarl·d ---·--
}-:.:o)I v:ni e:> 

I 

• l:o1·t!l Aiacr1ca 200,955 216,821 228,920 231,420 233,540 235,430 237, 330 239, 390 24·1,570 24 3, ., 
:• UHt ;,.~·n !!Al rope 301, 763 320,296 33),2)0 335,560 337,880 340,020 141,770 343,260 34.,,280 345,) 
• OlJ1c1· d'.Nolopul 123,957 132,415 145, 100 147,590 150,030 152,640 157, 370 159,440 161,5~ 16 3, 6 1 

- ~~:1~lr~~_!l 
ri '•fl~\ l t:ro. -- .. 

• E.'\.;t tn-u at rope 328,577 349, 1 )8 )66, 130 369,280 372,440 375. 510 378, 710 )81, 920 385,060 WO, 3 

!_o~:\l llcv_~!2f't;l 955,272 1.,018,672 1,073, )80 1,063,650 1,093,690 1, 103,600 1,112,900 1, 121. 940 1, 1~.o.350 1,\ m,G 

l>t: v e lt"' Fi n·~ 
C..>unt ri c!l 

• Africe 226,165 254,829 330,965 337, 180 342,480 355,580 )65,770 375,920 )fl5,260 '100, ~ 
• Asi~ 1 } 831,459 941, 321 969,150 1, 102, 710 1, 129, 320 1, 156,6-10 1, ~63,410 1 213,2)0 1, 240, 560 1,2Li6,c 

• Latin Ab»erica 198,228 231,583 263, 270 279,630 278,010 285,710 ~'3, 380 301,550 3110,110 )16, t: 

Total . 
DcWt)lopi n~ 1,255,852 1,427, 733 1, 56),405 1, 719,520 1,749,610 '· 797.930 1,842, 560 1.890. 700 '· 9 ~6, 950 1 ~·H2J . ..t_. -

Uor\11 ,.'.)tal 2, ~11. 124 2,446,405 2,6)6, 785 2,803, 370 2,843, 700 2; 901. •no 2. 9'i 11i. 460 3.012.640 :\. 06J. }00 .J1-1 ?.l •. ~ ---

!:J~c;~i UN, ~'ahotical Yearbook: tor 125 oountrie:i 

Not'-': 1 ) c:z:c lud i r:h China 

. 



~~~~~~~~~--.... ----._ ...................................................................................... __ __ 

!~~ 16 - •)loh!tlon or the ODl' por eapUa a\ current l'ricee bz Re1tiono 

··----· 
flqp; 1~:.o 1965 1910 1911 1912 191) ' 1914 

I 
1n5 1976 Pl/1 

-

Rr.r.i on!l --
£,,~· '!i op_...t Count ri en 

- tla1 le ct 1-:r.0110tni ea 

• l<orUa beri en 2, ·129 1,420 4,661 5,0)0 5,480 6, 101 6,611 1,109 1.0~15 o, !,,62 
• Western rurore 1,on 1,602 2,265 2,501 ),O~jl ),845 4,260 , 4,%0 5, 1:!4 5,Hl 
• Olher oievulopcJ 564 58) 1,994 1,200 1,597 2,202 2,486 2,649 2, 9111 l, 5:.?, 

- Cmt rallz Planned 

~ • • Eaulen1 l:l..lrope 469 l56 1, }07 1,434 1,516 1,001 1,911 1,m 2. 2'J1 2,5116 

Tolnl l>uvelopol Cuunhiee 1,150 1,619 2, l9l 2,6)9 1,001 1,579 1,911 4,206 4,6)5 5,22~ 

. . 
!W'lelo~inr: Countrle• 

• Africa 120 155 11} '90 2'3 256 ))6 362 365 466 
• ls i a 1 ) 99 121 161 t5) t66 2t4 296 315 349 4'16 
• Lal in Alaerica ))1 J )95 572 594. 650 002 1,012 11 1 H 1,191 1,1~1 1 

Tula\ Dove\opin,: Oountrloa 1)~ 116 2)} 2)2 . 25) }16 419 455 491 5'J2 
-

World Tot al 516 116 1t112 1,, 161 1,)oO 1,555 1.110 1,600 2,c.n 2 r 2'/8 
'- -

Source:sa UI ll&lional Aocoun\e and Ull 8'aUaUoal Yearbook tor 12 5 CO".&n\rl••· !!2!.!• 1 >.xoludiftf( China 

._~~~~~~~~~~~~~~~~~~~----~~~~------------------------------------------------~------------~~----~-~-~~~~-

• 

• • 
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. '.··::•·t 1·1 - !:'!!~'2.·~11L of Giii' mid 1m1ll1hLlun up lo lh'> z(':1r f',~ 

- -- - --- ---- - ~---

------~---

11:·~.i~ 11:·~-i~ 0111~ 0111~ {in •ill ton U8 dolhrn of 1~U} {in •ill ton U8 dnlhrn of 1~U} . . foru I Ill & oo foru I Ill & oo (!!!2!~H~'.~1 (!!!2!~H~'.~1 

l!,l~lhni • & l!,l~Uteni • & Hnt>L11erl2._! Hnt>Llaerl2._! • • 
1t.J0~ 1t.J0~ 19')0 19')0 2000 2000 1~J05 1~'5 1!.190 1!.190 2000 2000 1~l5 1~l5 l!I~ l!I~ ;•(j()O ;•(j()O 

_!!~~~·~~·I t:''~!ll n ~ _!!~~~·~~·I t:''~!ll n ~ .. .. 

. L~0~ •3-:'! 1~~1 !~ .L~0~ •3-:'! 1~~1 !~ 

Ho1·lh AM-.r. ca Ho1·lh AM-.r. ca 2, 140,909 2, 140,909 l,2)9,644 l,2)9,644 4,525,016 4,525,016 2,96J,051 2,96J,051 l,111,424 l,111,424 51 ll ),046 5, lll,046 264,0) 264,0) 2n.~24 2n.~24 }0-f. () }0-f, UGI 

Wcul en1 th1·u1'• Wcul en1 th1·u1'• 2,602,602 2,602,602 ),076,111 l,076,111 4,291,500 4,291,500 2,812,525 2,812,525 l,529,042 l,529,042 5,401,n1 5,401,111 )60,614 )60,614 .l69, 925 .l69, 925 .}!~0, l: J!~O,M l 
I I 

O~il.:r '1ev.slop"1 O~il.:r '1ev.slop"1 1,120,519 1,120,519 1, )24,419 1, )24,419 I ,050, 115 ',050, 115 1,219,575 1,219,575 1,519,612 1,519,612 2, )60,222 2, )60,222 185,0}6 185,0}6 1~9. lll 1~9. lll 2 }I, l 2 }I, B'i 

~-· •:_~:~! y l'l 1\1\nol ~-· •:_~:~! y l'l 1\1\nol • • 
, . it:u I. I 4!:1 

I -----, . it:u I. I 4!:1 
I -----

t:u•l c rn I :U ro11• t:u•l c rn I :U ro11• 1,290,!)66 1,290,!)66 1, ~25,894 1. ~25,894 2, 1}1, 1'8 2, u1, 118 1,405,017 1,405,017 1, 150, 911 1, 150, 911 2, 119, 10 2, 119, 10 405 464 405 464 417, P'> 417, P'> ..,., 1, ');>') ..,., 1, ') 
-

Tv~:~!_il'?!!!!.•eot Tv~:~!_il'?!!!!.•eot 1,155,011 1,755,011 9, 166, 108 9, 166, 108 12,805,01 12,805,01 8,440, 100 8,440, 100 10, 518,00'J 10, 518,00'J 16, )14, 148 16, )14, 148 1,216,749 1,216,749 1,2G4,9G1 1,2G4,9G1 1. 1 )lO, l 1. 1 )lO, l\ 2 

• • 
llt:~!:~~l·hu• CounLrie• llt:~!:~~l·hu• CounLrie• . . 

Ar fl ::n Ar fl ::n 201,154 201,154 }62,262 }62,262 601,421 601,421 296,41) 296,41) l,..,8uo l,..,8uo 100,521. 100,521. 416,515 416,515 5.l6,5ll 5.l6,5ll Gllo, I Gllo, I H 

At;i i!. (c i..clu\.11 n~ At;i i!. (c i..clu\.11 n~ 
t:h1 · .. 1) t:h1 · .. 1) 9~'.194 9~'.194 1,211,0-12 1,211,0-12 2,655,505 2,655,505 956,194 956,794 1,211,042 1,211,042 2,u,5,505 2,u,5,505 1,662,411 1,662,411 1, '.1•15, ~I 1, '.1•15, ~I 2,lt~G,t, 2,lt~G,t,~ l 
1"1L 111 A-.cd ca 1"1L 111 A-.cd ca 625,611 625,611 8~)), 155 85), 155 1,566,516 1,566,516 ~0.112 ~0.112 l)4,51Jl l)4,51Jl t,216,19'1 t,216,19'1 411, 1~6 411, 1~6 4Bl,o16 4Bl,o16 G62,7 G62, 1'.J l 

T.>tnl tlt"111:loct11'. 1,8c;~.58' 2,492,459 4,451,444 1,015, 119 2,426,519 4,242,826 2.552, "18 2, ')lo 1 lf)0 . 4,00')~ T.>lnl tlt"111:lo~t11'. 1,8c;~.58' 2,492,459 4,451,444 1,015, 119 2,426,519 4,242,826 2.552, "18 2, ')lo 1 lf)0 ,, , OO'J, ~·;o . 

lbr J ,I T•'t.' l 9,620,658 11,658,647 17,258,875 10,215,567 12,944,520 20,516,974 1,168,8~7 4,2:H,149 51 ~~o,c -------lbr J ,I T•'t.' l 9,620,658 11,658,647 17,258,875 10,215,567 12,944,520 20,516,974 1,168,8~7 4,2:H,149 51 ~~o,c::.i -------
I I 

!:t>U rce: UNllX), flOl>lllaUon fiftUrH taken frOll UM "World ropulaUon Pro•pcot.• .. aHeoDeol In 1911". -----!:t>U rce: UNllX), flOl>lllaUon fiftUrH taken frOll UM "World ropulaUon Pro•pcot.• .. HUDDeol In 1911". -----
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