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I'. INTR01Y(JCfj.'ION·

1. Although glas·s 11s.s been known·'\·a,·s·:· a 11olisehold artie:Le for oenturi.:e:s

the ·mecharfiz·atio'nof·:·:its indllS ti':>/' did n:'6t oome tl1JULrt until· the turn of'

this oen.tury. The last twenty year·IS,~·...in·,pa:t~tieular ha've' :B&ena rap.id·.':·

expa11.eionin t~e·."':lse:·:..of g~assfor te·cpxlioal purposes ~ A1;1d today ..~there

are ..:t,:l~arly five .~U%l.~red different .gl~:ss. products irJ. commercial-y.se ..

'['he r~p.id· prog~:;ess:. ill technolog~lion, ,tl18 one hand, .and improved Ij

conditions,·:on th.eother, have:. br?ught about an unpr~centeld axpans;ion

in,.]hEl:·use of gla.~s, s1.J,.ch. Ei~.curtain-welli:ng in .mode~ architecture.,

unb+~a~.~b.l,e.~:n:~ hea.t-res.i.stan t:!ci_~.'eb:en wa.:r.~s,the.use of· fi~re. ~la.s~;: .in

the textil~r~.~u~try~~·in···thepeinforc~ment.f?+ .J?la.stics., etc.
. .

~. Beeau'se glass 'edntaln'ers ar:e':" heavier' ana. mdr·e--fr·a·gile, 'they h'av(!):

obvious·disadvan~t·a·gesas' d.bmpared· 'Vl'i th those of·pap-er·andplastic·

materials.' Neverthele.s.s:,.:::...rJa.ri_el1~t:L:.t ..e.olmQ_logiG,al. de:l.elQJ)In.en.ts.. JlaJte'...made

it possible to produce glass oontainers of lighter weight without any
loss.. :of :m~(}p~:~c.al strength., This ~ "tog~ther w.i th the usual advan tage.s

of gl~a.:s~" .(nanlelyt:car;.s:parenpyanc~ LY1.i.:L ~to g&&8es,. both of

which ar.e very e~~ent~a~ pr9perties f·or ,.tl+~~",J?a.ok~gillg of food), teIl.d~,

to assure the future mal;ket .t-'or glass.conta41ers~" , ..- .' . . , ~, . ~

3. Glass produots can be conv"enien-tly class ::2:cL j..n,·ljo two .broad ea~tegories~

1) Glassware .ancl.i .·:· 2);: Fl.Cl·t Glass.

4. In this study, gl·assware/embraces: ..:artic-l'e·s .Q"f glass tl1a.t are

c~l'lventio~al~Y.inq;J..'Ucied,ur,lde:rGroup 665 of (t:h~. ;s:t~c1t i~ e'. J bottles,

jars, flasks, and simila:r con tair]e:~·s; sto~~.pers and. :oth~~ .c.lpsures
'I .~:. :,.~. . ":~;. ' .'",:" "

glass; oo'mmeroial con tall1ers 5 i:nners fOr '\TaCUUTIl ves1l)els; glass table...

war~ and other articles of glass for househo~ld., hotel·alld. restaurant
",' ',., '. . :",

use; and other articles 'such as labora'tory, deco!?a't~ve') hygienic and

pharmaoeuti(i)al gl,ass. But broadly sp'eaking, 't:h~'bulk'~f 'glassware

p~Qatie'ed .and' imp'orted in t'o the sub~r'eg:Lonoonsis'ts of~jb6ttles1 ja~rs,

drUUcing glasse,S" and glassware for~householdus:et, 'Fo+:--:":'prc:t'ctic:al ·;pl1Xposes.....

tP.~refore, glassware 'oan be' take:n. t,o';,"mean ·tltose fe1i8irt:i61es ce"

11 Standard International Trade Classifioation;f
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5. Similarly 9 fla t glass 8rnbraces gr.oup 664 of tIle SITe i. e., glass

in the mass 9 drawn, or blown glass 5 ca'st or rolled glass ~ bricks, tiles

andot1::l.~~90nst,ruct.tqn~:rna te..ri:a.l:s' .of .pressed"orm;ol!tlded gla.ss.;safe\ty,-~."

glassf".:·$p.~e~tglass.,:.·12J.a;te::g'.la..ss:f:· et:c,. .:·.The:;;wo: ..main ::i.temscori"sid·ered' in

this s tud.Jr:: ,·are" .she·e.t ~ga'S.S'S:·~.and:I>.la.te:· Lg1a:8S ,~"'~ '.:

60 "S1:feeri{' gl~aJs"i~'~';ext\~n;~Jivelyused in }.1ousihg··'ahd building. It" is a

much chea})E!r gl'ass !to'pr0 auca"irl the :thi.ckriTe'~§"~s-riormally \i.sad-:ror"'h~~tse

glazingV'§il'dfbrthisreaSbriis'u:sed:~lriJost'~k:xclU:slfelycIirF thk~) :tieI1i~ii,

It has ,:v:iis'!=b'r::e> di:st'6ri~ich':,~1 an'a :tth:~'~:ef\J'r e 'it'k"i:s':"£;o t '1il' J~i-{et~'i-{i~~ e'tr"

where qUa:TitY'ill=ii'±h~'i~ required .Ja~'fo¥~:i~mpiesliopWihab~~" OI'''gt£~~'

wide<lwihdowsfu these cases 9Pia't'~:g:tiii'S1:1s'U.§kd~< Ti{i~'!kssentia;l~yil~'J'

a thicker g lci'·:ss-:, aria~-rt:is'ai so":on~'EP'W~~i61i: ·:i's·:6~~~e:tt.liyL ;'a:iitd~~;hi'k-hly'~j':'-'''-

fin i shesl~ .. ,. .~.. dis ~o~-j; i 9~~fJ)e;~~\:P:;r: q,9-uq:t~ .. ·<r::e:a-o.lcm;es-:: f r:o:rrr.~ a~<s:er.ie~s;o£ g~~inding

and polisn·4:lg. PF?c~~pe~.-:,:·:.?t1;l.er. pIa te glasses·are'also:,manufa,c't11T.:ed,'

suoh a~',ipatj;·erned'gla·ssi:}i·ired,.~:g~~ass"..o.baecur.e,d~;'gla:~s~tY, ·.:e.tc.:~~~:,~!The dif.f~n~.:-

encesirJ.:J I1{~p~fjlp"tm'"l_~g>";p~p.:c~:$>9~sare sma~l::. ... E:

7• The"·'13.116~'iTe-" arEP'the'ih:ain~typesbf fla t- gla~sefus~d' in' b~ilding. . In
the East African' ~sutJ~'reg'ion, by ':t"a'r tlle.i· ma1n type" used:: i~ sli:e:~i·glass.

The pr'~sent study:' ther'efor;~/~~6'6ncen:tr'ates'on~h~':~'t ·g·lai/k:·cproduc·i:ibn.
However~ within this defiYl1;tibn, pl:§'te glass ··-is a~'ls'b inc·iliaed. This .,..{~:.

),

(i) the plate glass market is still:~v-~r~ 8fua11' in 'fhe sUb-r-egiori

?tYl4~~~dQ-.E?;.§t~~@:;tl,'9all fQr: se12ara te,arlalysis"and .~.

(ii,,~-,,-,thJ7n?ai-ks~S~~d;Y"ismOre convenientlyiiliaertaken'c~ii:th~-th~two

'.I ('pro:tlu5;t'SL ~'cB'mbfu~ cI·~·: ~i(

8. Sheet glass in th~s'study, therefpre, includes both sheetglass'and
j",' . ~:::, _':"L~'~'~ _ .~:i.<).1. I,:" . . ...:.... ,:,- l ..~.: 2- .:: ;·:jl, .... ,' . .,.' ",\ '.:, . :.~:) '.;'~. ~:: ,

plate glass com1?ined. Broadly it refers to fla~t g+~s~. 0:(.. ;2,,,_.8: ~I1l~. t~~ck-
~:l·:._~._;',~.\"~ .. r .....,- '.;- ,-.~~ '.. . :,":' .:-- ~ ,,\ :

neSS9 each metre square weighin€: 7 kg.
. .~,}£I.~i' '. <," :-.. •

9. It mig.1;l.,]: be~ of inter~~·t .(~J) indioate-))roadl~T the jjnportan,,~~~,:o'ji,:'gla's's

pro~~Y..t~Jftt~~~:q;B:(r~g~nl,~\,imports~ In the e.~rJ1Y"'.s~t.tes,:~hel~

countries Of·~,.\t4~".,~V._~F~~~Q~.·,i..mported goods w,o~th'::,a;boQt~ $1 ,,156~·mi~1l.ion .~(:
(>:

.... " -~-.- ~_., ,-_._~ ~ ,.,'~".•.. ,
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Of this, less than $7 million was accounted for by glass. This is a

me:re: o~6. per cent:,' .. ?Jld proyid~.s.:a,.rp1tg.h,:~.~;q.~~cat.io~ of th~.,. s??p.e. ,~or

import substitution" It w'ould be a m~E..~.ake., how.e.y~r.". to m·easure .the

econonlic benefits of the Clrea t s glass industry purely in terms of
.~~ .~.. • •• "~" w"._ I~ ; ' •• ~ ~..:

import'substituti?nf) ·.Although aCCUI4ate q~uantitative'estimatescannot

be provi'ded' a t this ~tage, the ~direct benefits of the industry are
,', ;.......

undbub"~edly of some significan'?e; and thes~ need to be b'orne in mind
\

" ,

when' assessing the total impac't of

country's national economy 0

the growth of this industry on each

10. ,Th,e studyc.oyer~12 ?·p~jirie,s of the. Ea..s,t.Afric,an sub-region. ~ .i.e.,

Burun(Jj.., Ethiop,iSi-, ~ep¥"~~ r,faq.a.gasca~,:,Mal~tTi, Maur ~tiu.s, Rhodesia, RYl";~da,

Somal.~.a:., ,.~~nz"ani~'., Ug~,;da'".~St.mb~~., Wl1enev~r data. p,ermi:~t~p:,:..:1.&e.·~f0:J..}.J?·Wing

countries have also been covered Cornaro Islands, French Somaliland,

Reun'10n and'- Seychelles. "

-' .
\)
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II,.. CURRENT SITUATION

11. B±;~adly .speaking, the characteristics of 'the indust~y in the early

sixties can be summarized as follows~

12 • Th-ereare only thr.e.e 'COtmtries in the sub-~.egion wh~ch have. plants
-" .. '. '. . ',--.

producing- glass ·,'container:s.. Tho ~~.A.V:.~._ .. glass,:~ork.s in. Ethiopia has

been uT:'operatibn s·inee 1955. It ,produces so~e 6,000 tons of boiil.es,

drinking' glass·,···et~c.,a. year. No reliable.ost.ima.te of its c~pacity is

available, but unofficial estimates vary between 6,000 ton$ and ~O,OOO

tons. For a.lpng time,the level of consumption .in the cOtU1try did not

permit th~s,plant toope:rate at ,full capacity. The'iharltet is"growing-
. . .' :~." .

"~:if·::fas.t" howeve:r, and . the ~.stablishment of a n0"Vv plant near 'AddisAbaba
'.. . . . .' . "-;1· :,/~.'..

wit~.,Eij1_,_.{ll}nual capa9ityof,,7,~OO t~jns is being seriously' cansi'dare·d.

13. Kenya has two bottle and tableware plants, wit}). a combined maximum

capaoity of 12,000 tons a year, which just about meets the country's

own reCluiraments. In the past, however, these plants were also supplying

part of the requirements of ilianzania, Uganda, Rwanda and Burundi. These

plants have in recent years competed successfully with imports, as the

substantial reduction of imported wares testifies.

14- In 1964, a plant in Rhodesia started producing containers of various

types. Its capacity is of the order of 11,000 tons. Quite clearly,

Rhodesia's own demand even in 1970 does not come up to that level.

Indications are that the plant was established to supply the markets

of Zambia and Malawi, in addition to that of Rhodesia.

15. Zambia, Tanzania, Uganda, Madagasoar are eithor planning for new

plants or have at one time or another considered the possibility of

replacing imports with domestic manufactures. Tanzania appears to have

reached an advanced stage of planning in this respect. A new plant is

under construction in the Dar-es-Salaam area. Its capacity is between

4,500 tons and 6,500 tons a year. As total consumption was about 1,400

tons in 1960 and will be less than 5,000 tons in 1970, it appears

unlikely that Tanzania's own market will justify full capacitJ ·

utilization.
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11 See .Annex I.
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20 •. Thetren·d·in .imports-(:also··con:sumption) was v:eryclosely. ·rela.ted

to ··trends in housing .. an.d building activity.... ·S:Gver·al.·of th'e' cotintrie's

of the sub~region had ...recorded"intensive·.housing, and b~ildirig ·activit.ies

in: the years prior to '195'7. ·.Subsaquen.tly., thi:s trend ..was:followed· by.

a doWnward trend··which.gathered momen.tum.'esp·ecia:lly.·towards .. t.he close

of the fifties)!" .

Zl. Refle9ting this trend iJ? hous~ng and building act'ivity, ."..J. "". , .. ., •., ," ".,
• lJ vi VU.J..u" i.Jtj

, .. '

noted .that the fQrmer Fed. of R~,odesia ~nd ~yasaland ~eco~ded its., .:p.~§tk con--

s'-1mptiol't:Qf sneet :gl~~~ in 1957, wp.en..i.t:.attained..... aconsUI!lP~.ion 0t ~ 7 ~~

million> sq. f·t. .and recordedan: ~ annual c.ompounded: rate.· .. of: .growth of·::·' t>v~ r

10 per cent II '.. C'on'stim-ptfon: fell' to:' a. low .level; of' 3:~}8· ·m·iliion sqr.f.1G:~'~··in

:1961. The same. '.trend,but· ~o ,ale·ssmarked· exten t? was' .also ·r·ecorded ' ....

'in Kenya 'and Uganda.. The peak :con·sump·tion 'of 2 .• 9'2· million' .sq.• ft~:

attained in Keny'ain. '::195'6 has .~:nd·t be.en 'repeated;' on the "~.ontrarJ'-.,' ·y·e.t

..apqther 'l~harp .:.fall <?oq~ed in 1.961 ,.b.l;inging q'?nsum~tiqr,do.vp.,.tq :.1.34
• • '. . . _' _. ,.." ~.. ,.' _'. • " ',',. • • ' • .. ' '. ,'>. " '.. '.; h

million $q. ft •. In .Uganda~ the.::peak .consumption occured as .far petck as
. ~ "".' " .' _ :.,";- .. ' ~~., '.:_ ~;. ~'. .. ". :rO.~ :.. '.... , .~ \", .., ~. :'. •• j. ....'~ ";~'_ .' ";_...~_. '::~~ ( . ~ :.. :~.

1955,.Wh~e~:. cqr~~~?t.i()n.~~as ,~~e.corded. t~b~.. 1.3 mi~l~<?n sq~,ft... 9ubs.~quen,tly

the.trend }-las :ei.ther .,?,~.:e <?f :deqline or m~or fl~c.~uat~on.., but t4_e 1~:55;

reco~d. consump:tio;n. wa~ n.ot. r~~,~~~ed. ,Reoen ~ t_~e:nds, .. however,:: ;~a"Y'e .been,

encour.~gingo. In. 19Q,3 , ..~.onsumption r.of?e t.o I.a,million sq. ft.
..... '",l," . . ',,_ '''.: • . .';'" •

22. In the other remaining countries 'of" ,th'e' sub-·r·egion·.con·sumption·:'."lhas·

a1sof.ollo~.ed. v:.~~y. cloE?~l.y.the. ups .an 4 q.0W11s of .,th,e .buil:ding ..ind~f3t~ ~ /.

In TCtnzania~:..the t~enq.. i;n 90Pt?~~ptiol1, h~s .by a,nCi large te~ded tqbe B..P:.
.. " • " • • ' \ • " '; , •• OJ....~. " ~

upwarCL one. .In. :t.he .p.eriod...1954~1963, .it rosefrom,.O.~8mi.~1~?nsq.f~.•
. '

to 1.1 million sq. ft. aRdt.he a;nnuCil ..compoUJ;1.ded ra.t~ of groYJ:th was at}01J ~.,
. '..'. '., ' '. .:. .. . ." , ... . ".' .~ " ." '- .~. ,.:-

.3.0 per.. cent•. InEthi_9P~~, .-.~q~~~pt~on ~a~so rose at ...~n ...~nual,~ate ..of; .."

growt,h of. 3. pe~ c~nt in .th:.~ _same period. f~o~ 9. milliop. sq.-.f t .- ,to.. l .• f ...' ~ . . :. ' , ... ' .' "., ' '. . .. ', ~ ..,

.:mil~~q~ :sq.ft•. ~~milar~y .a~so. ,.~ .Mada€i~.$..car, ..q?!l.:~~P.~.i-:~nfo~~e f+o.~.

0.8 million sq.ft in 1954 to 1.0 .mil~i9n sq •. ~.t.,. in ;1963..~pd.an annual_\

]j See the Cement and Allied Industries in the East African Sub......re·g·ion· ....
Elm •14/lNR/84 , Addis Abab-a, July 1965.
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rate of growth of 2.5 per cent was recorded. In all three countries~

it would be relevSip,.t.:,'tp"note,tha t co;n,s,iderably .. h:j:;g,p.~:":,ra 1:(e,8, ,of growth

were recorded in other periods. A rate of growth of 4.0 per cent was
. ... .. , .. '

recorded in Tanzania and Madag'ascar between 1958 and 1963. "'-rn---E't'hiopia,

rates"'o''f~gr'6wth 01' 8.'0 and 9 per cent were attained in ~the 'perio,ds

1954":':1."95'7,'alfd.,;195-8-1961. These oonsiderable rates of growth ~'could in

all ca's';es~'-be tr~ced :'b'ct'ck toperiods<:::of more "intensive houErihg'and

buil'ditig' ac'tiv:i.iles.

23 ':r.ables 1',.11 and ,1+1 upon which the ..I?r~'Vious cqmnlents were made
>;, 1- ...... ~ .,,-

are useful in ~Cl.i,cat~,g the market 8ituation for sh'eet glass in the

sup-r~gion and in~hrow~g light on the broad trends in its 'hist,?ry.
to.\

It would ,be appr:ecia ted that in so far as the future ~ros:pects of the

m&rk~t are c,?ncerned, the above trends are dominated by fluctuations and

inconsistancies so that no clear and reliable methodology could be

elaborated on the basis of observations of past evolutions. Therefore,

for assessing future demand other methods will have to be sought.
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III. THE DEIvWTD FOR GLASS TIT THE SEVENTIES

(a) Glassware

24. .·There could be several ways of estirna ting the fu~ture:._:~.corl·sumptj;on·

of ,glassware for a.~country~·or group .of. ::countr:i-es. As·.:'gl-a13'swarS: falls

wi thin:t.he general ca tegoxy-,of con'-sumer·, goods., perhaps ,the.:ide:alway·

off.ore.castilig' ,it's ;demand_~is·.i:ti:)."obS:er-v·e the chang'i.ng..·-patt··ern' ofpr.ivate .

consumption ·expenditur:e. over: a nUInber of .years ,'as'''vrell''as '·.·changes.d.11

the expenditure on relevant items (i.e., food, beverages, pharnrac:eu~ti.cal

produGt~,f?1;C.) forp. fa,irly;;!:'epresentative gI:'QUP ofdev.elo~:piry:?; and;

develo:p..ed countries.". and m.ak~ t;.h.e J1:.ece.ssary, prqje,etion.s on th.eba.~lis. of
•• ~; :.\.~ '_.,...• ;,. '~. "~' ~. ""'. "', ·,_,.: .• ··~i ':'"."" . ..L... , : ;..~. .";~'•. ;_

these ,,9,bS.eu;:ved rel~tions.hi.,ps.: .E:owe.ver, thismet4o.q..is nQ.t practi.ca.p_~,~~
., ' ;. .' \.; '., _! ~ '. ~ , • i " ' ..',~ ~," .'~. ~" .; : .• ~ . • ~. I ...

It b,eGom~,~n.~c,essary,.ther,efore 9 to accept. :co;mpr,omises ..inmethodologica.l·
":.."'..; .', <.~ \.'.,.... : .~...:, '.," .. _.' .:. '.'.: .....' .'-~~.... ' ,'..:.;' '.::.'. ,.. , ..... '... ~_:.;.: ,", ;... .......:,,:"',' .. t~;,~

fipe~.s~ ·..in order to have. ~Btimates who~~ reliabil,itYrnaY,110~.. bE?: beyond

questiql1 b~~ ~which nfJ.vert;helE4~:s·,~;ive the g~:r\~ral Q~.tlines of Iuture

de"VelQl?~ent.
~ " • l • ,,~

25 • Whi~l·e·~the metho:d follo:we'd here·~:.;ap·p~EfrB -to be bothL·p·ractical and

straightforward, it in no way precludes the possibility of other

equally reliable estimates? nor does it pretend to be entirely free

from assumptions which are 'unreal', in the sense that such assumptions

rest on optimistic expectations of East Ai~rica's economic development.

But in the circumstances it appears to be a useful way of providing

the preliminary estimates upon which certain general recommendations

can be made.

26. In the following table, gross domestic product per capita is shown

with the per capita oonsumption of glassware. Except for a small

number of countrieq (Rwanda, Burundi, Somalia) and islands (Zanzibar,

Seychelles, Comoro), the table gives a complete list of countries in

the sub-region.
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T.AJ3~LE' .1

COlUl txy

Per Capi:ta"ih~d)~:hn~'~':<'~rid"Per Capi't'a'

'C'oriJ11Inptiori 6fGlassw8:re :.:i960 '

Pel"\, Gapita ,GDP
..... "'~""'" ''''·{lJ.S~:·'$ y .

0.49"

:o·5a~;

3:.93'

'0-5:8

, .~39 ..

:~ .'.';' b~,/, ;.
""'40~:'-"'"

, '6'0

.64~··~

78
ID6.

Zambia

"EtJi i"o'is'ici"
Tanzania

Uganda';

~'f;'K'enya;

Ma~ga's'o'ar"

2.

1 •.

3.
~4 _.

5 II:'

6.

~r
.~~ .:- :ITh.Q~.~s~.a
9.:e.. .' }~auri ti~s.
"",; '.. '

Souroe8~ United Nations, Demogra~io Yearboo.k\ ~9·63.

United :Nations~ YearbooK of Internat~ohal Trade St~:tistics,.''::i·961.
United Nations, Yearbook of National Accounts Sta~istics, 1963.
United Nations, S.tatistieal'··Yearbook, 1963.
11adagascar, Pl~.. ~\1:~qu~na~·,.:.1964:-1968" .
Mauritius, Comme·rce·····&···fiidus·i·Ei, .. ··1964·

"-'" ~-._-_ .. _......- .. ~ ._._. ," ··.. ..An·nu-@;·l··· .. ·CPrade .. ·R·ep0l: ts·· .Qf _. -·the···Ea s t M~p··i:can· ,CQUB-t-r-ies-·.,· ·_ ..1-9·6G~ ....._.,.~... ".-"" ~

~/One .. :p~ece is taken>~(i) "1Je equivalent to . ~()bgrammes.
-_..-~ ..l.9.6...2# , ~ -#.~ _ _._".~._ "._.. . _.. . . . . _.._ - _. . _.. __ _ _.._ _

27. Ob.Yiously~ tb.ere, c'an:' b'e no rigid mathe~atical relationsilip:b~~~we~en
'.

these twpc=.tggregates. ; BU~,equally obvio~.sly, the level of per capita.

income -Pla.ys a signif"ipcap.t role irl determining the level of':deniand fo:r

such an... "it.~m as glass~p.:r·e.. If the level pf per capita incom~~:~gq:e"f1'up~ .

substan~tj,.al1y, a simil'a);':movement in the: b:onsumption of glasswafe can';
•

be expec:t~d, and fora. ,cpill1try whose per·. papita income is ~ say.,..-~,2·~-to J,

times h'igh"e~ than tha:"t'· :o'f' another, OrJ.e would equally norrnaliy"'efi§'~~t a'):'
• ".' • •• ..~ -. to'" :'. I :.-: it ,. L""-.

signifi'C~Ult·lY higher;l..e~~J. of consumption. iOf that commodi ty:,.:~,·.~ " .':

,~ ...' ·tt .u·.· .. ·~ ;, ::i' '1""
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28. The number of countries for which data are available does not allow

a graphical represen ta·t·i.on····6~f~'·,·th.i;s··-t·e·iat·i:on·ship9·····:~ad the number of

cOtL.Y1tries in the EastAf~ica·n·::··::s·u~:r·egion'be'en':"much"'larger and had it

b:e.;eIl.~:.~J)~o·.s-s:ib-1-e··_·to····-o,b-tain·r·eli·able data' 'fo-r"'a-l'l," a'--cha'rt"1i"oul'd~-"h-ait'e''-oil~jarly

shoifu"a, p~sitivecorrelation in which amovement in the independent

variable·.(.p-er..·:capita income) could be"quantitatively related to a
_,'. • ... ~.•.• _._ , •• ". '~'." "~,,,.,,,,,,,.~,,_,,,,,,,,,,,,__,,,,,","! ....._a ... ,-.._

siiii-i-lar "mov'emEu1'i' in.. ·.. the d'ep'enden t variable(p'~r capita con~um:ption of

glassware) •.. Projections in a case like tha t would have reduced them

selves into a simple problem of arithmetic.

29. In the present case ~ the future demand of glassw"aro has.. be,E?n.

estimated essentially on the observatiop. of its consumptiollP~_ttj.ern fqr

1960. But some corrections have been madG in one or tv'lO cas~s".,:~her~.'

these were found to be necessary.

30. Essen tia11y three steps 11ave been involved in estimating glassware

consumption .for 1970 and 1975.. S2he first was the projecti'oii :'bfpopula~

t~ion,.;·-·the·,,·seeend-·--of···Gross··Demes·t·i'C·'Pr·oduct·.· Fr·am· ..'th·et~e-···tw()"·-·!5"er""'cfIPi·ta

income was obtained. The~._~5:~g'~~'""'lap.q.:~...:.p~p}l·1Ett.~on p.icture III "1970 w.Quld.....~-

,cons.e.q1.-l:ently··>leok· .. as follQWs
...... - .~ - .< •• ~., - - -- • - • ;

..........

Country

1. Et'hi'opia
2. ,:':So,malia .
3. KenyC3.. ..
4. Tanzali'ia"
5 • Ug-an_9-a~:

6~ Rwanda
7. 'Burundi'
8. Zambia'
9.:, IVlalawi

lO~ Rhodesia
11. Madagaocar~'

12 • Maur i tius

Income )apd

Populations
(millions)

23.'8
2.4

10.3
11.3
8.6
3.0
'3.3
4·.2
4.•.6
5.0
6.2
0.8

,.. ;

1.,•••

'GDP
(US$ millions)

1,194.5
'158 -4

, 1,020~··3··

929.3
"758:.'5
182·.•.3
193.2
957.7
178 .,8

1,1'61.4
·9:1~1:.6

219.4

'capi tq.;.': PDJ?'~:,:
(US$ ) .,' .. T, ".:,,~.

50.2
66.0\'
99~· 9 ,.
82.2
--8'8:'.2
60.8
58.5

228··.·0·

38·9
232.3
146~8·

274.3

F~r sources and methods see paper on Indu.trial Co-ordination.
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31. ,Phie correspondi,ilg 8i-~l:LatioJl in 1975 is shown in table 3.

•

'I1,P...BLE 3

Irlc"onl~': ,.and ~.i?:Clla tion in 1975

Country

1. Ethiop'ia

2. Somalia

3. Kenya

4- Tanzania"'-"~'" .

5- Uganda

6,. Rwanda ..·..

7· BUrundi

8. Zambia

9· Malawi

10. Rhodesia

11. Madagascar

124) Mauritius

Popllla tion
(millioYls)

26.3

2.7
11~8

1'2.6

10.0

3c3

3.7
4.9
5.3
600

6,~8

1,00

GDP
(VS$_,gIil~ions)

1,561.1

202.2

,1,365 0 3

1, 286_.~O.."
1,096.6

232.7

246.6

1,307·0

233.7

1,482.3

1,163.5
280,0

:Per capi-ta': 'GDP':::
(US,$)

59~4

74.9
115. 7

"lQ.2Jtl ,.

:rl09·~··6

70.5
66 .~6

266"~ 7
44~1

247.1
171·.J'l

28000

Note ~ For sources ancl methods see paper- on Industrial Co-ordiil:ation.

32. The~e is no neeq. ::to go into a detailed consideratiOfr' as' tt)':: how· ,

these pr<?jec·tions hav6;been arrived at. This has been done:Iin 'two'
. . .-. , ~

s,oepar-ate"'Iiaper s"~·'·~-6ii'e"·"on· ine'~'-de"inogriip'hic s i tva t ion , the other on

industrial co-ordination problems in the East African sub-region&

Broadly,'howe-ier, ,the demogt-aphi:c ':p:t:ojectfons are based. partly on '
country'project-ions ah:d partlJt:" 011 a "rather"'optirnistic growth rate which

has been "E:fssUniedfor th:e':purp-bse of the 11i'saka Confer erfc e •

33. A careful examination of the relations1l.ip betwoeen ~r capita, in oom:,9

consumption of glass1v~~,e il1 Table 1 on the one hand~ and the per, capii.a

fucome figures for 1970 and 197.5 on the other,}_ con,sti tu1;es' thethird,and
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final step in arl~i-(,,:..rlg :,. J.8':Ilc1l1Cl for' thG product in thosetw·o :t~;rge,t

years. From Table 1, tIle corre.la tion between the two variables was

worked out~ Froin this quantita-civ~.e relationship, and frorn the projections

of per oa;pit~~ i11come. ~l~:.eaq~. Inade)pe~' cap~ta .. consumption of glassware

was·-calcula ted for· eaChCQ,wl.tr3T f·or th-e year 1970···and 19·75. ·Asi-s .. ·-to· be

exp'ected) such calcula.tib;ns generally p!,odu.~~e a fow od~ ·results. After

.making tIle necessary co.rrection-s ,and. includ·ing ..tIle ·threecountri-es-which

were ornittecl from Taql..el,. ,the following figures 'uere arrived'..at.

TABLE 4

.'. Per . Capita Consumption of G,l.assware .1in piece£l.

-_.._--_._---_._---
'ColU1try

1. Etp.j ..opia

2. Somalia

3. Kenya

4. Ta:p.ganyika

5- UgFlnd:a

6. Rwanda
7 ~. "Burundi'

8. Zamb:iEi

~9- Malawi ~
10. Rhodesia .~
11. Madagascar'

12. 'Mauritius

1970

1.05

1.24

41)20

1044
1~52

1¢18

·1.~·i5······"

~-.lO

'2,,24

3~'81

1975

1.. 16

1.35

.4 •. 30

1.69
1~78

·l •.30

'i'~25"-

4.20

'2c54

'3'~88
_________~-.~~".-.. __:---_'~...-.~.-... ,_._._ .._-_._~.-.---.--. _c.

34. With the popu.lati~n fig1?-res. already est.irnated for .1970 arId 1975J

it wassiillp;:L.e to get <?<?r~esponding figurefj C!n each .c0U1,l·-(;ry,' s tota.l

glassware consumption 0 I.~., ·\'Y"ill. bo noted tllat Zambia, Malawi and,.

Rho~esi~ have been 'groupesl togetller in tIle pr·eo8cling' table 0 This
..

resultS·--fr·Oiri"·the fact tha t LV} 1960 these C0U11trl.es were members of the

'-F'ede'f'ation of Rhodesia and l~yasalandn

.- -.

In the following table? however,

'figures have been separately gi've~t1 a ~·.lhe bl~eakdoW11 of the total figure



EjCN .14/INR/93
Page 13

was made possib'I;·e.·bY.:·:.~,he .use a.f'. theirse~arate per ca12ita income

fJ~gg,~,~.§._~.. ,.,

T~;LE 5
Future Consumption of Glassware in the East

African, ,Su~-region

Coun~ry

Consumption
(in 106 pieoes)

1970

Con sumption
(in l06pieo~s)

1975

10 • .,R1+odesia

11. ,Ma4~gasc~r:l:"- _~'. ~:.-:'.: '1 ""'" .

12 •. Mau~itius

Total

30.5
3.6

5°·7
2'1.3

17.8

4.3
4.6

33.0

5.0
30.0

17·3
3.9

222.0

25.0

3.0

43.3
16.3

13.1

3·5
3.8

~5·9

4.4
26.3

13.9
3.0

Malawi

Ethiop:la'

Somalia2.

1.

3. Kenya

4• Tan'zari:ia

, 5".·......'Qg~.~~. ':
6. Rwanda

7. Burundi

8. ~amb.ia
; ~ <.

9 •. -

:~:3,5.: :::.A .c.omparison between these projec·tions and the situation in 196q
.... b·rings. out the following. As Table 6 below shows, nine of the twe]:Vf> "

countries of, the sUb~region(i.e. excluding Rwanda, Burundi, and Somalia)

consumed a total of about 21 thousand tons of glassware in 1960 • .- . Irl.

1970 they are expected to consume just under 2 times that much and in

1975 about 2 1/3 times. B~l any standard, this is a substantia·l,increa..se.

-But,it·is:,'only. when expansion is.,of that~gnitude that industrial

backwardness in the underdeveloped world can be said to be effectively

tackled. And in the East African cont~xt these figures are positively

within reach.



VCN ., /- -r'n,l, -.E ., J-4 n~ .ttl 9 j
I f

pgge 14 .. ~

TABLE 6

1970 1975

10 ,8L~3 16,980 20,400..

0'.'''''''' 4,170 5,1907.'> ,

_~_~.._3,Q~9_ .~_,..,--200 1,17Q...

27 ,1'+3 51,360 62,850

.., ··_,_..··,···:·,,_···:···'~,6&i·:· .. :ih566·" .. '9',150

'. ·-~::~='~i5r:1~L:!._-- ..~~-~±2 ]990 15 , 210
, , _ _.h _ _ •__..".,""_ M ' ' .-........ .,...... ", ••" t .. , •

1,368 4,890 6,390

1=,,033 3)9305,340

'f.() t c:. J.

1.

'"

3-

'~:tI

.5! ..... Zal:.j~i.ia .. ..",. t- ._.._..
6 0 :rvlala'0~'i ~

tJ
7• PJlqdeGj_E~ ,

80

9·

36 • IT'}l':) C

and J.1:1.

·:j~i.·j_e3 in the s·ub.,.-regio~n S11CvT grea t varia tio:n in resources

I~Phe rnc:~!;k3t for 'g'lass1fare 5nevi tably reflects t~is. Some'

sb.ow n ene. Broadly speaking, three

major gro,,:rpD CcTl be distinglJ.ishedc To the first belong high-consUJllpt'io~
. -, 1./

COlV:1. tI~"j,C.S? il" 0 t 9 I~tl1iopin 'j '''K''eny''a;',' Zarnb:ia, and Rhodesia 0 Th.e' "second
;"'" \;" ~

~P.9~.~g.E?rt ,.rp..9q.j~.1Jg~~ ..~.9.9tJ.frq7.m:Pjj.~~Q~J ..._QQiih.t'::.~Qs.~~ ....i.~ e •.." .."T9,.nz,ani.a,.~._"._Madagas.c.ar._ .._.an.d.... ~.._..-

Uganda¢ TI'ho }~'Gm.EL:i.nirLg fiv-e, namely ]aalawi} R1Tanda, Burundi, Somalia

and I~:av.ri-L:~·L:i.SI constitute e, thil"',i grouj) where consumption is pretty low.

37 r},rIii .1970 ,-~. tl1e: 'fir'st g2:'oup~Tillacc~()unt:for 66':p'e~' Q·ent' ·of·:·.·:g'lasswaxe'

corfs1..lll1ptiol1' .of.r:the :o'tller· t-r.'r0 groups, ·i.i,,·e~··, ·3l } pe:r·c·Q·en·-t·i.':: Of· ·>'that·· pro'por

,t:ion:,':' ,.th"e'.~~<: 0cbi1.d.·'gr··oup<,.WOi)~1'd :ha·v"'e···2·4::·p ,3r:: e·en t ,":' ·an'·ci~: -the' third: 10

per cen:c·,

JJ Tb.e COD.:7c:rs:ton' factor which has bee:o used is 300 grammes to 1 piece.'
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38. .IDllat;:p..i'ciil:;11re 1iill remal;r~ subS.ta.ntially the same in 197.5- i :9i(~;~Y7fiv;~

per cent b·f .c·onsllmption TviO'~11d ·s:till reI:lain wi.thi:q.. t~e hig.h;c9ni~¥qlpti9:P
- ". '.' ..:....'•..•~. •......, ...... ' .' ...:. I,.

coun'trieff,vThile the Inedj_l).lTl eon'el~mptioll .9:9un.tr·ie.s .would aC·.cOllr1tJ: for .. 25
per·cent·ahd·the thiI'(.18'~C01.lP fo:r :"0· per cerlt~

39 • Insofar aGO 'chis bl"103Ci pa tt'er!1 s't'elTIS from a corre-spotid·ihg1patt'e'rn .'

in the distl"lib1.1ti.·on of hiunan artd, nn tural ·resouroes,···:it:m:ay!· ridt·:be········

easy to alter the picture l~a·dicallyt;J NOriethel'es's','- ,'if' a;~bo-brd,'inated.

mark·et;·\·;f;or··....tlle· Sl.-~·b;..·regi.OJl 'canbo agreed .1J.PJ:):n, t4:~· low cor+.:p~p,~iqf.t- area,s

ne.ed··ii~otL:hetiessar,ily'be limited to thei~· +e'$pe~tiy,e·.1.,yv.(3.+..'s~:t;:,!.corsumption.

Small (1d:efi·c.].. en:ci:e·:s·, m,,',.production in t4:Q~h~g4 ,:.:(?t.op:.s~pt,:~9r,~:£f.~eas may quite.

ea·si·ly :',l>:e,maa.e:'."LlIJ- by production in th~· '.low. c<?llS11Jl~P~'~~11:~:reas, for which

su61i:~sm£il1 de£i,G..i:enc:ie$,.might "'V8TY well,,).c.()nstit~t~<:a s;lJ.bst.antial

addition ,.. t'o , their:rmar:ked;s. It is not Ylithin the·i~cC?pe:.;of,.. t.his ..:.paper ~? ..
pfovi'de an·' exhaustive analysis of this ·.problernj bltt::.~s ~t "is one>.9f the

key q-aestie:t1s in e2ry niv.l ti~'·na -tt.ional cQ~':9rdination '. of ..mar~e-t~ , it ','
-'.; .: ." \.: _."_',.: ••).o.~ • :4"'

inevitably- .perrnea.tes :·all. aspects of. :4ldustrial,g,r9w~h... Th~.;next 9h~:pte:r,'
.' . . ~- ~ '. . .,.,' - ' : , . .::.. .'" .: ... ~.. . .~, .- .. .

takesu.p· the: Eillbj ect i~ct POLY1 ts to. i:t,::as,; o:ne of the al ternative.methods
. " ..:;~.• ".. ' ...~. :_ .~' ,,: ~--' ,'::-. .'-.~ ~f..~....

of'::f·ationalizi.ng -(;:11e, distr:LtfJ.tiorl .of l1:r.:o:ti\l~tive un·its am·9n&".:f':indivi.dual

coun ita i'e s 0

.'i .... ,}.) :,f

.: 40 •. ,'It wo:ulcl a:~,p.(1ar... to. be ..Jr.1pe,ra.tive tb,a t a~y methodology for proj ect~

. \;'f._i:t;le;:~~ut,~~.~ ~~~~~d o~ sp.~~.~~ g,~a~s 1'rhich could be considered useful,

should he. bcu;ed on· trends i..vl the housing ~~'d~uilding ind~stry,ro'f' i{'
~ . ,',.j . :.;:'~: ::' 'I. :~ '.. .:" ,:" .". .~.:': ..... '. "~~"'-, ".' I ._,:..'. •

if'l" in..: this s8ctor.that.the n-liilizat:Lon of .sheet glass takes placl.: :'Of

es(;eAc,e. ;then , tl.l,f.'.lr.ptcU'ting point 'in elaborating ~ methodolog;: would be
.~ . . - ., " : ~ ~ '. .'-. '..... .' . . ...... .. . .... . . . .

the definition of the place of the construction indust'ry in general and

of the housing ancI building industry in part'icular in the 'national economy.
:.~ ;'..:, .' .. .r :r .1.: ;:~ ..:: • ~f ~ ::.;, <: : ;', ',' .. , . ..

41 0 I~i:.is e\ride:q~. otb.,aii.the .;j:D ~.~!l~i~Y C?f oy:er-~ll construction ac'tivity"

atanygivenpe:ri~~i.,i·sQ.i:re·qtly·~govern~d.b;·:the~a~itude of invesim~h~-ts
Channe{~ed ~to 't~~"~CO~Q;~ D~t'~'of ~he')~har~' of'-~he co~struct:t6J·j';L:)

:,,~ ,.~:.' : ... ·1. ,:·.~.·r 0' .... • ;·t ... ·,~~.<.·..., ...

industry in gross d.omestic fixed capital forma tion (GDFCF) ~re avaJ.l'sbie
for sc)'vel~L.. l cor...:lt~_<;_)'~; at different levels of economio developIlrent- Ove:r'~'

\~..
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~·:'a·· 'nutnber ofyear·s ,and, :are reproduced in Table 6. A,'close, Qxamina:t'ion

of ··,;tlledata· appears t·o in.d-ica te that. the share of "theco.l)struction

ind.listry in GDFCF f.Q!ll's,.;·wi-thin the b.road range of 50-.:70 pe;r cent. By

and large, developing countries tend to show a higher percentage share

than .. the developed oountries. Admittedly,. there are important

exceptions to this genel:'~l observation, b:ut on the whole th~y dq not

alter ,sensibly the validity of the statement.

42~'~-i",With reference to the hO'using and bui'lding component of construo~

~ ··:·ti6n,~~,:the data containe·d'in. the t.able would again be useful in thro.wing

light on ,the patteri1()f':relat~orlshipbetween the building, ooznpone~t ...

arid "changes in capita-If.ormation with respect to GDP 0 Br'oadly, itQ9u;Lq.

be observed that the share of housing and' building in capital formation

falls in the·rangeof:30--50 per cent. In addition, alth9lJ.gh not

appreciable, th:ere 'woul'd app.ear to. be a general tendency for this sh~r·e

to decrease as' t'he capital formation con t.ent to GDP increases:. :·.T4is ~s'.

'especially true of individual' oountries~ the observation of th~.world

wide pattern can,howev'er, be .visualized only' wi thin a, fairly broad

speo't,rum. The rela·titre ernpha'si's on housing and building in inves:tm.ents

could vary from one country to another at the same level of the :r'"atio

of capital formation to GDP.

43- Two broad groupings could be observed from the data.' 'It wculd appear

tha-t (a) thos~'C'6hhtries whose ratio of capital formation tolJDP falls in
. ..

the. range of- 15-10 per cent. and less, shb1-T a ratio of housine; ::and building

to .ca'pita~l····-~tormat:lori within the 'broad ra'nge of t~o-50 per cent' and over~' and

(b) those' countries wh'ose ratio of capital' formation toG'DP falls in the

range.:·of 15~20 per cent s'nd over, s110w a ratio of hOUsi,hg and building to

cap~ta{f~rmation of 40~30 per cent .and less.

JJ See Arinex'·r.

t
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imp1 emen ted in the su"b-...region it could be noted tha t capital .for9~tion

would be aCCOUIl ting f'or a gro~iing share of G~DP ~ rrhe targets set t"liOr
. . -, .

this share would var7J' from eOU.Yl try to 001111 tl""'Y ~ E'l.1.-L tb.8 aSSllmption tha t

:the share of capital forlnation 5..n GDP v{olJ.ld be of t:~e order of '20 per
centf'or':the Sub··wregion by the ffilclcll"e of" the severIties seems to be

•
reasonable.

'45. This. higher ratio implies tlla ~ t,he s11are of 11ousll1g and building

in capital forma tion should decrease to -wi thi.n the broad range of

30-40··per -cerlt- as noted e'arli81~ ~ However ~ in 'the case of" the East

Uric·an- sub-'re'gibn, such a 'trenct can-not possibly be justified 1ii thin

the near futur'e, for the following I'easons ~

(a) The present housL~g and building"stock,jl1. tl1e s'0-b",-reg~on ::is.

far from adequate, moreover the lit~le ~hat exists ts largely

of sub-standaro_ quality 1lhich requi~~es replacem~nt fJ The

situation in the case of an industrializeJ_ CO~lnt.~y q,t ~

similar ra tio of capital f'orma tion to GDJ? lev-el vlould not be

the same.

(b) The rate of demographio grow"th being b:igl18l""} irl·...llfrica than in

tIle industrializGcl countries 9 trle .demand fOT·nETw hou.sing a~d.

building stook i11 tIle sub-·region. liToulci be consider~b,l!hig1:le.r

than in the industrialized COUll tI'ies even if thei~. resp·ective

ratios of capital formation to GDP might be identical~

(oJ ... Housebuilding costs are generally higher in developing

cOlmtries, and therefore for the same level of ~ny~stment,

the volume of building would be lower than in the developed

"~::C:OU-l1t·~ie:s.
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'biiilding ll1 ca,pi tal forma·'tio.n ~vOllldy tllerefore, be aS$umed to :r.ema;ip

constan't over ~-chc~ p8rioci_"'o±' pl~ojec'Lioll, i~e,,'} ,1961/63-1975-

4,7. ~)l"hil.e the. assu.nlption Of~~ib.u -G~end. of capj~.tal farIna tion lvi th respect

to GDP on -th? one llanci a:nd. o:Z 1101Jsing and bl1ildtng with respect "to.

capital formation on -che ot~le=~:' vTi thin <the· per iod 1961/63--1975 ..1~Tould

thus make }Jossible tIle projectlO~'1 of :L.1J.\.T8s-cments in housing ancl -buildjng 9
," .

t11ere now remains tlJ.e ~problem 01" cOllvertil1g values in to quan ti ties"

48. . In 1964 y the _.s.ecretari.a t carried out ··a 's'urvey on housebuil~ding'11 ~.

costs .as ·well. as: on costs of services related -Co housing and "building

pro~r~mmeS'~(in Africa. The results of thElse studies have been used to

project the volume of 110using a,n,d building in 1975: f,or the sub-region.

It- shoul'd be appreciated that housebuilcling costs would not ren1aill at

t'h-eirpresen t '11igh level through -bo 1975 t' Expansion of the domestic
. . i ,~~, ..... •

bui~d.ing ma·terials i:ndustry, and irnprovements in labour productivity and

other cost-sensitive factors ~re expected to bring about reductions in

housebuilding costs. The estimate cf the secretariat is that j taking

all facto:rs in to consideratioYl') a ~reduction of construction costs by

25 per cent should be poss>_ble in 20 years)/

•

49. COfisid~ration

secretar'ia t 'papers on tb.e costs of -b'uilding_, al1d related ,.facilities

wotil~le~d to the followblg 00nclusionsg

(a) The share of total housebuilding costs that go into services

and other related facilities could be taken to be .of the

order 'of 30 per cen t il'l the sub-region;

(b) The average housebuildL.~g cost in the sub..-x:~e-gion: fell from

$SO per m
2 Ll1 the early sixties and might reach Eth.$45 per m

2

in "-'the mi.d-seven ties ..

Y Pilot Enquiry into Housebuilcl.ing costs in Africa, 'HOU/wP!S"':i.d.dis Ab::-,b",o

y Economics of Grollpe'cI Housing··~'·:l.l1'·Af·rica, HOU/wp/7,::'Addls Ababa.

:11 The Building Materials Indust:r:'Y inAfrica, rrOU/llP/4-Addis Ababa.
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50. Finally, the data analysed for th'e secretariat paper on house

building costs reveal the,,-·-.-r.e:lat:·iQ.ns.hil?.._:·:b~t~:~:~;~ ..·....~reas. of openings in

r~~i4:;mtiai-u:ni£s··aridtheiI'·-·gross··:t'1(JOr-ar-eas·.ll ItwQuld appear that
'; ..... 2

·the·_·a·r·ea .. ··of-- ..<rpel1·in·gs "per ..-m ......_o£......gro s s fl 0 o~_...~.~.~.~ .. ~_~!J:._~~ __~? .. remain

. cons'.t:eillt at '0.4 for gross floor areas exceedingdOOm2 •.; .Fo~. units helow

100 m2 , the ratio declines sharply to about 0.15 at 'about 45.m2 gross

flo6r.area.

51 •.. In this .context,. the following poin·ts should be taken int.o considera

tion in estimating future demand for sheet glas's~-

.:._+a-;_·:·the n~eG:jf.o.r IOi-T cost housing in the su:o---region is defined

'''~'M_,_·_·",-··-~~·;-_:::··~··:~·····,,-·:·::''.:bY~·-·..dwe.lling .units ·of the order of 5·0 m~ grossfl.oor area,

(b) this need would repr~:'~eri.t the maj,9r ~ha're o'f the tot'al housing

need and would in all probability r ..epresent h,a..lf of the "~otal

share of housing and building' in cap,ital for'mation in 1975

·(i.e., 22:'.-5 per oent).

(c) the present low utilization of shee·t'·'.glass ii1 rur.al housing

would not chang'eappreciably within the coming. -:d-ecade,. :and

tllat also in many countries unglazed doors and w'indows would

continue .to be used in .low :<;)0 st. ,.b:,~using even in urban areas.

52. All the various' assumptions ma\de' ar:e summarized in "Table 7, where

··they have been us·ed-.::,~:to estimate th'e, dema'11d .'for' sheet glass not on:l.Y in

,·.. ·· ..·19·7,5,·· bu-t also ..m.... the.. early sixties. ·.The ,la.tter· estimate would .help
..,

. in verifying the~a6lindness of" the methodology used. The est~m~tes

embrace the whole of the oOilnt~ies bf\ the sub-region listed in the first

pages'; of this report. In addition, the quanti ties also inolude other

flat glass used in building, in parti9ular ¥l~te glass.

11 Pilot Enquiry into Housebuilding Costs in Africa (HOU/wp/5).



.E/CN .14!INJV93
Page 20'

..~ABLE 7~

Demand for Sheet ..:,Gl:a'ss ','in 1970' and 1975

2. Grqss Doznestic::,Fixeq. Capital Format'ion,
':CGDFCF) increasing from 12-15 per cent to

20 per cen t of GDP

1.17

1.41

0.59

.3.36

..36.17

1:961-63 1970 1975

io9trS$ 5.45 7.90 10.46
...

,., .

108US$ 8.18 13.43 20.92
.... -.

108US$ .. 3,.'68 6~O4 9.41

108US$ 1.10 1.81 2.82

108US$ 2.58 4.23 6.59

~ .

10
6

m
2

0.41 0.72

10
6 m2 80.50 o. ,7 .'

106
m2 0.21 0.36

.103 'tons
j-

percentage

Year

Gross Domestic Product (GDP)
.:. I

Inve,st.ments. :.on housing and.buildihg,
-lions:timt at '45 par cent pf ..GD~CF

3. •

1.

4. Deduct 30 per cent for expenditure on
s~ryic~s, and rel~ted ·facilit-ie·s

5. Inves~ment on Housing and Building" proper

6. 'Conversion of investments into quantity
IIl,agniitudes~;'expressed in :·total gro'ss floor
.are~ of ho:y.sing ,and building on ··the --basis
offiousebllildmg2costs decreasines- from
$5.0 to "$45 perm during the period
1961/63-1975.

7. Sheet Glass requirements on basis pf th:6
~Q,ov.e volume· in housing and building acti
vities,using;th~ following .co~efficients

and divisions~

(i) 50 %of volume Q.f H&B at.O.16 s4eet
glass conversion co-efficients

( ii ) 40. 'to. n n n n " 0 .24 "
(iii) 10 % It If tt, tf " 0.40 u

8. Total sheet glass requ'iremen ts

9- Equival~nt in sq.ft.

10. Equiyalen t in ~et~~c torls'onthe assuin~-:'

t·iori>~that· the 'average tll,ickness of glass
~s.~2·.8 .mm' ,.y.

11. Implied compound·ed aririlia1 rate' of
growth y

11 Each metre sq. of glass of thickness 2.8 mm. is ass~II;\~d to weigh 7 ,,~g.

Y Computed on basis of figures in m2 units_
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53~' The e'stirriate of 8l111ua'l cC>hsumpt:l.on of sheet"'glass ih'the,'19'6i/63

period 'arrived at \f.n the' 'above' 'coIIiputatibn'i,s :sbme"'400,OO'O 'sq'.ft. '-over
the:actual average' 'c6nsJmpti~nlev'el of' 11'.6 'miilion' s'Q.ft., 're'cot'ded'

for the major consllhi:e~Y~:"cbuntries' of "the" s'ub-regitori ~" The" 'discr'epandy ,'or'
400,CJOO sq.ft.' cOul"d'b:~~j~':Jjq,ik'ihedby' thec:ol1sun1p't:iort 'of· thos'e 'co'un tries'

for which da't'a were ':ri'{j';t "av~i'iable;',c;'':namely g"Somcli:ia, Burundi, Rwcutda";:':~'

Reunion and French Somaliland. 'It'~d1Ud~'. the~efore,':appear' that' :'ihe

metho'dology :',o'f proje.ction u,sedwould :giv,e:,f,airlY reliable' 'orders ,of .

magnitude of futuredeman,d for,' shee;}i,:'gl,ass.

54- :fu.additi6k"the Compotmded annttal rates of growth implied by' the

compti.tati;'6n"cam1otb'~Considered asnoll~atta:'ihable·':. The~ "pro'jected :g!'-oltth

rateis6fi::7~:2 'p€l:r c~rlt and 11.5 per cent t:or the periods 1961/63:"'1970 ahd

197o~i'975' 'resp'~bt'i:v~ly:'have in the ptist been"att~iitedby one country"

or another during a period of intensified building activity. Nota'bl'e

examples of this are~ the growth rates of over 10 per cent recorded in

Mauritius and the former federation of Rhodesia and Nyasaland in the per

iod 1954-1958; a growth rate of over 8.5 per cent in Ethiopia over the

period 1953-1963, and a growth rate of nearly 6 per cent for the sub

region as a whole in the period 1954-1960.

55. Further, the growth rate of the period 1970-1975, being higher

than that for the period 1961/63-1970 comes about with the expectation

of increased rate of housing and building that would follow the assumed

reduction in the trend of construction costs. For the same investment,

it would be possible to satisfy a greater share of housing and.. ·bu.·il-d:3.ng"

·:demand..

.'~ ... ... . ,

".\
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56." Taking' into ,.accoUn t th.e·: observ.~~., t§:p.dency of :the estj.ma1;efor, the

star-ting year to be on-the :}.ow~rSi9-e,1I~t could b~ aJlPr:Ci;:t~d that; ihe

·1975 'over-all~ estimate,: .CQuld·be· ~9rt?a$eq. fr\?ID 36.2 milliop.:,sq.ft. ~o,

about 40·.O'million sq,.ft~.:This. might: on the otherhapd appear to. b,e

an'over-e·stimat.e,. but ,f:or:.:J?1lrposes of a br9ad,diecllssion of, the future ,

development- of,.the she.at .glass ipd~sLtry in the sub-region Emch a

projected, demand wou~d not "Pe· una~c·epta1:>le.~.

51. The"bteakdotm ·of·:this· over-a·il demand by count,ry;, , i·s n'o<tneces:sary ,',

for the purposes of the present~;study, but"8 bre'akdown' by 'so'me br'oad "

grouping of:·,couht·rieswhich.<.c.pu::Ld becons:~der.edas forming. ec.on,proic
" •• •. . ,. I, .,'." .... '~" • " • ~ ,

·... units for· :'supporting .a ·sheeit3,~glass in9-uE?try i~" highlrr.el,evan~~ .. , The

'same' m,ethodQ:l·ogyis..·..~again .-1.lseq., an·d .·th~ ·:.s~.~?ty o,f .~~~e., Gp~pu~,a.:tionf~t.,

four·.·.groups of c..oUlltrie,s ·dur~g·, t.he. ,year:B ,197·0. and, .1975 is reproduced
••• , '.. '-.'. .. t·, .,' ! • ...,

in Ta'ble" p8 below,.<~.·' .".

. .f,-

....

..:~: f: .~~" "". ('~ ::~ r .' ..

." .. I

11 A secretariat estimate of sheet glass consumption for these oo~t~~es

in the early sixties puts it at Somalia 200,000 sq.ft:
Burundi) 150 000 ft
Rwanda ~ ,sq. •
Reunion )
Fr. Somaliland} 200,000 sq.ft.

Total 550,000 sq.ft.

This will bring the total sub-regional annual consumption to some 12.2
million sq.ft. which is very close to the estimated value of 12.1
million sq.ft. based on the present methodology ..
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--_ .....~_._._.----_... _.-........., --'-,---,---_.-"._----~... ,

7·2 15.6 12 Q 8 4(·.. 4

4~7 9~4
,...,

~.7. 2~7I

4 1 900 7;~4· _41_,_ 0.-" 205

Grouping of
COUl1.tries

------,---~._-------~_.

GDP ••• 109 US$

Percen tage sharte of computed
1975marke-t by groups of'
countri.es

Breakdo~ ot~ assumecl 1975
over~all market of 40 mjllion
sq.ft" .'106.,sq·oft~

Equivalent :in 'metric unJ.ts
103 tons

1ree..kdo"W"Tl of the correc.ted
1970 over-all mark~t of 23

. I" "ll.J..' 0° f' ,ITlJ..l loon sq .. f tJ... -'. sq .. ". "C c

EQuivalent in netric units
103 tens

Zone AI
Ethiopia
Somalia F'r.
Somai.il'and.

18

2~5

Zone B/
BUl':~Ul1di

Kenya
Rw"anda
Tallzania
Uganda

39

Zorfe C/~"" .~.

T~~alawi

Rhodesia
, ..

Zambia

32

4.8

.~ Zone D/
,MadagascaJ:
Mauritius
Comol.'ao
Reurlion

11
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58.. In the preced.irJg section attention lias focussed on estimating

·.. the· .fu·ture··-r-e·q.lJ...i±~<eInGl'lt:3 o·fgJ.·?s.s ]rod..llcts fOJ:~ the East Afrioansub-

region. '~his S80'tioYl'.3XEtmines the nrain Clll8stions tllat will have to

be seri.o\l-sly· .con~.LLdered. :Lf the COUl1.tl:ies of the sub-regio11 deoide to

build up gia's's ind:nstrJ.-es tv rnE~13t tllose rcqllirernents::

59.. The' "c8chnology of glass Ina:1.ufa~ture is mainly defined -by two basic

processes 0 Firstly ~ a carefully 1rreighed ba-tchof ra~T materials ·cohsist~··

. ing of 8J.l~Lca~~ alumirla, 1~n1e, rnagnesia, soda, irorl oxide, sulphate, . and

cullet (broke11 glass chips) of tb 8 correct chemic?"l compositions arG

thoroughly mixed anc1. het:tecl to a high tempeTature until <;he chemical

reactions 1rrl11.cl1. forrn nl0~Lten glass are comple-Led.~. In tl'le .second step,

primary fabricatiorl of glass articleEj are realized tllrough one form or

another of the i"ollo1irillg o~ger,ationB ~ pressirlg, bloYfing., rolling., .dr~a:w·ing·:,

floa ting 9'" etc :.. TIle ftnaJ..··· cper-a ti'Jrl' ].'8 fj-l1isb.illg and i's involved" in'

cutting, grj.nding;; ~pOJ.J.d.LJ.i:lg, l)3.cki:ng' 5 etc c

60 e In mec'ha:nizc(I l})~o(ll}.ct::.o:n llll:l ts~, tl18 fl...lrllaC '3 is desig'ned for a

·sp.6G-if.io.....typ·e of·fo~eJili~os2' uT}Gra·:-~jiGr:t~··· bO that paTts of thef·orming·i.iequi·p-·

men t may become an iJ1t8g~T.-a1 pal"''G of t}18 ill (31 t:L:t1E~ unit ~ Consequently,

the manufactur(~ of :~lA]"O glass r)l~od.1Jc··;:B frcrn t1le same fl.ll'"'nace is not

practicable ,- especj.aJ_ly S~(J}1 l;'~IO pl-'odlJ.Cts ·38 &;13.88 con tamers and sheet

61. The prj.l1cipal ing~rod_ien.ts fer g'lass p:L~o(luct.ion a:;:ae sand, soda ash~

limestone, felspar ancl dolom.itoo Sand. is -bS- far tb.8 most important

ra1i material in gl3.8f~ making 5 sJ.:nC6 siliea COE(f)l.'ises o'-:rer 70 per cent

of the finished glass :prOdtiC-;.;a Tl:6 clJ.ie:C sou.rues of caloiunl compounds

for glass Inaking are 1.ines~£r~. and do,~o~.i~~" the latter supplying

magnesiume In additioJ1, i:n uhee-c glass ffi3Jll1"f"actUJ:o fel,spar is the mOSI,

common SOill~ce for alumina 9 1.J11t its llS(~ ll1 sb.ce-c g'lass making is limited
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to ver.~y' small Quantities" Oxides of 'sod.J_um, vlh±'ch make up"':;'some'lS

per 'cent \jf tho :'fj,:~iGh'ed sheet glass 'p~c(-j'duct~~~:~~~, 'mostly obtained fr'otIi
so:da:' ash,•.::" :' 111. a'f~d.i:-tio:n,~·tJl.ere aI'~ other Juinqr,:, additives, whioh a~e ~

incorpora:t'e~li:n tr.L.e E},urruf'a,Qtl,1xi:ng PI·OC~.ss to .Q3Jtain certain sP~9~:~~~.4)

q,uali tieSai.1d' st'aYl·d·)jI·~cl~s o~f Irc:cdl1C.-t;S:~~:_~.,Jx~;·gener·6!'l".ord:~rs ofmag;n~~ud·e

of'::.tb~.e·'qu.antit5 Eq:~ of~ ·-th.e: 1)afjic· Y-a1rI ),n~..te.r~:ials ~f3q~~;r.ei~.,to, :manuf.'a.~.~~:e

one·:.t'on of, glas,s ar(j 600~-7.50.,ker.. .ofsi.l.j_ca; ·20·o.:·:~:50, kg.of .. :~o~~~ a~~J

200-250~ ,of 1..irn2;,st'oD.e ancl' ,iO'lomi"ti8 ~ 50",,~80 tons :f',el.spar, aJ1 d/ orLPt4~.:P,

...ma.texri·alS.ft Thes:e Cl·U'·{lt~i.ti\:~s, ''':;~")6fel:' to benefioiated ,..,r~wm~ ..~@r~~~k.s~~-.

Beneficia t·io:i.1.. :is alI ess8:n~Lj"ttl· ,:op8:ra"li:i.cH1 ll1 ord'e~~' 'to· min,imi~~-.~: ~11~1):1l1i~t~es,

to whioh .~:glas:s: m~kj~rl'g:L~3 espoc:L3,lJ..y sensiti"V"t?~;:~Raw.~:ma;·t:~ri~~l ..q1;lC3J:n;~~:t~es

tr.an.i3po·rt:e~ck tb~, th'c .i::ac-G'Ory.' 'sttecould' o'e conf~iderab:1Y".,h·igh:~~·.t@n .. ,:;~t;h~~

~''Orderfj :o:f, 'm'ael1. i 1;'Lld.e' ·:g·i'TE;~l i-l,.bo·,,-e ...Theqllcrrltit"i·es. of>~b·~nE~f~.Q:~a,t:~Q;,·.raw

"mat'erd~a:ls .ll2Gcl d.e,poneT. maillly on. tb.8 clloice o·fgJ~as~,_cQmpo::sition.

'620 ~P'b' det~rrnj~C1e t118 feasibility of.' using l~a"ti" rn~t'erial sources for

giass '··m~~u.factlll~8·~ Ba'Gisf[~cto::y physicaJ. 3,n·d· oherriic'e:j~,,·~,·'inves-tigations

i0~U~. s'ub.--rcgj.o:n, such' investigationa

sand, sa11ds·'t"on 'p'

been jlIdgecI" uri t,,11.Lt::) f(.J~~~·

.'.; ."fa c"tu,~:e" ':f 0:7" "\r8J:r i Oll.S' .r

O·L... .
v \J~'

Many of them hav'e'

(Jj~' 6iear C011 tainer' "glass manu-

in811f-!~:i.C:l.Ciitre·S8rv·es, toohl.gh beneficia

L' d.:!.3-b{:n.6'es·~ -t:j-e~·J.IY lihde'sirabl~"e ':

()'Lb8I' at-:J8I-n·ati1Tf.3 SOl-trees ha-v'ebeeri:~proved
. .

to be 'sci"Gi:sfact'dI~~y"foJ7" sb)3"e-lj glass 'ariel' ·:c).ea,r 'gl'ass contci"iner manUfactureg

not~biy '·'{'a-} "'in tb.E' Ellie l\Jilf' '·Carj-oJ1.' area, (b) ne'ar Adola, ~'(c }:~a;t '~:Kulubi,

(d)Jl:f sOIne50 f:ccm'l.\.smaI'a, eto. It 18 significant to n6't:e'tlia:t<!

th~s~ ~la~esi'have als6'Iin\8st<)lle deposits inthei:i'v-idir:lities.]}
•• ;~ r-"", •

Dolomite rese:i~~~-e's ba-rlG 'been )ecog:nized irt" th8'Agorda:t~ ;'Blue'Nile Canyon

11 See ~ "'The Cemell t 'and_ All,ie:d I:j,!J.dllstl~.i8:~~ in ~t:he EA. Sur:-.-:r:cegion
(EjCN r,,14/n~R/84) itAc
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and, C~~:r:.9her Cireas" and felspar in Neghelli, Massawa and Harar. How

ever, t.l;l.~:r.~ is no soda. ash production in Ethiopia at the presen~ time.

64. ··Sands.s~itablefor thernanufacture of glass are found a.long:; the

coast in Kenya;: notably in the Sokoke forest. The sand deposits in.:.:

:":,.th·e interior'would be too contaminated with impurities for cheap

u·til·izationespecially in sheet glass and glass container manufact~e.

There·:~.aTe 'important limestone reserves along the coast, notably ·near

Mombasa as well· as in the inteI'ior, e.g-, at Sultan Harnud. FelsP9r

is already mined at Kinejiki, and dolomite lias recently found.·near.·Voi.

S.o·da .ash h.as.~·been produced in Kenya since 1924, and still is. an

:·.iinportant~·.expor,tc.o.mmodity. Much of this was formerly exported to ..

S.outh...~Africa., b'Ll.tec.on.OUlic sanctions have forced South Afric·a t9.·:1o.ok

·f..or ,oth'er~" supplie·s. Thqugh this has adversely affected Kenya 's.baJ.,.ance

of trade', '. the w·idesp.read establishment of glass industries in the ~ub

r.~iol1 wq~ld mo~e tp.an offse~ Kenya 1 s loss of trade ap.d would of oourcc

pr~!~~~.?~~S~ source of supply for the industrie~. In the event that

I\~;t:lyC3.~ ..s supplies ..turn out to be inadequate, .the raw material can easily
,--:.' ~ .' . .

be .iInP5)~ted from outside the sub-region.

65. Sands from various localities in Tanzania have been inye.stigated

for_. th~.ir potentials as. glass making rna terials. Dar-es-Salaam beach

·~a~d.s,ap;~~r to be unsuitable, but the most promising areas are

(et) the shores. of Lake Victoria ne,ar Bakoba, where ~ substantial

.. r.~serve of.good quality sand has been recognized and (b) the PUgu Hills

where., ~owever, a certain amoilllt of beneficiation would appear. to -:>e

J;equ~~.do Limestone of the. appropriate quality and adequate r.eserv.es

:i~ found in Tanga, Dar-es-Salaam, and also in the Southern :{?rovince.

_There are no: reports of the presence of dolomites, but felspa~ has

been found, in sever~l places. Soda ash is not produced in Tanzania

at thepr.es.~n:t .time:, al thougp. the industry could be set up on the ~asis

of ~h.e.highsalt .crust and brirle .deposits of Lake Natron.

66. In Uganda, glass sands are found in many places along the shores

of Lake' .Vi:ctoria. The best quality sands are found near Entebbe.
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There are also other deposits, notably at Bukakata. So far as. limestone

is-oonperned the Sukuludeposi.ts arE) not appropriate for glass making

because of their. high iron oxide q.~ntent. In the Western Provinoe;

however, .limestonedeposits of better quality have been recognized.

Soda ash is not pr.oduced in Uganda at present. In Rwanda,and Burundi,

quartz VaL.'1.s C0111d supply silica, but sands and sandstone are not

commone

67. Deposits of ·'glass .sands' are reporte~.in the vicinity of Tamatave

in ~JIadagaso'ar_ Another .glass sand depo6~t is recognized further in

land 'at Moramanga, near Ta:n~arive. Limestone deposits are found in

several places, notably at Antsirabe, Majunga, eto.1I Felspar is found

in abundance .in association ~ith other minerals. There is no local

production of soda.

68. In Zambia, the Kapiri ~[poshi pure quartz sand deposits appear to

be promising for glass manufacture, but further investigations are

require.d .t.o indicate wh~~her they are of the appropriate chemical

composition for sheet glass m~nufacture. Potential sand deposits for

glass mal1l1facture .are known to be present in the Awels district and

Umtali.. areas in Rhodesia In both oountries, the supply of the appro-

priate quality of lim.estqne would pose no problem to the development

of the industry. Fels:par. is als.o found in both countries. Soda ash

is not produced in either country. Moreover., brine deposits have not

yetbeerl f~und, although irlve.stigations are prooeeding in the Lake

Makarikari aroa of B.echuanaland.

69. The above summar.ises the situation as regards basio raw' materials

for glass. manufaoture. ·By and large, the countries coverod. by the

~s~mmary present p~sitive conclusions in so far as establishing a glass

factory is conoerned. There are a few other countries where the

extent of mineralogical· surveys would not warrant the immediate

establishment of glass works. ~owever, sand and limestone could be

considered to be fairly common. These tentative conclusions would now

have to be cross-checked with other vital input factors.

11 Op.cit.
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coal Oll i-Ls C~.llj"\l;~lc,Llt is lJ.f.fedfo:c e~T€·,r~r ton of glass rielte:do The

pric'e of f·u::;J.j_CJ" ·(.;ho mod,t~ Itnportant fe.. c-tor influ'3ncjng the cost of

prOd1.lctio,n c rI~"i:C'2G Ill'stlJ.od'f3 2re used fer hea tj,ng glass fu_rnac,es ~ ,gas

producE-3d fJ'.'OI.n. eoal~ l:3tura1 gas~ and b.eavy oilo Prices being equal:i;'

the"p:r'efere~c~'of fuel is ei the:r oil or natuI'al g,as to coal because

of e'a£~e t)f ]Ja:''l(ll~.i.;:lg an,d CO~1.si8tency o:f cOlnpositio~ of tb.e formor.

71. In the East African sub-region; both typ'esof fuel a.re available,>

Ne-:v oil J7,;t;:'LJ.10J,:·:Les a~~e l.i:.~der "construc,tion ill Ethiopia, 'l,Iadagascar,

TanZ,inirc, Ql1d. RhOdes5.a)lrn"additi8n, one refinery ha'~ already been

compJ~et8(1 D.-t T.Cnnlbasa i.~1 ~~0]1ya ~ Tb.e pJ."ospects for cheaper fuel suppl~\~

African

'~:>-hrio~lf3"k8iljlrnowh Jigaite' dep:osi~;~':;"ih,r:the central'

ftto 'tably":4'at" 'Chilga and;-:DebrE/"'Ber'han ~ LJ_gl1'it,e'£

In .~..~'0z&~iaj' -Gh'€~::ce'ar8 I'a.rg's reser'ves

a'rE~)::i'9 which have im:po~.~tal1t economic

"~' b~~'er( ':&"bcogr:iz8d jll Scrvoral plaoes in l~al'awi
,',' 1""' .... '., .. ,,',

f'6\'iD ,:j1:' :Pe,16ra t 1.01'1, li~~~£.§Q~~.i~ (Lamina, tes' the ·,East

irl-:r8Gtiga ted fu, rw1adagascar, but.

730 }Tith '::~'(::g'ai~j~''to-riatl,{t'at:~;;'ga'~J~~""}size'a'ble::depo,:s'i-t8"''aJ'rekno'wnto exist

in Lake' Ki';l '(lr;'r'an'dd)'~'" ':llihe eXl)l~o~f{;a~~b'le IJ'br'tion"cYI \,'-(;118S3 dd'p{)si'~s llad
; ..

'be'en:es-tjiri<i~':'l;~e'd at 44' "thotlsan'd rd"il1io:n cubic" nib::tr"es ~ Po'tentially, this

represE:n-};s "a \TPJluable "ass"et'not onlyfdr ':gl'a'~s maIlufacturebut, for [1,

cornplt1x 61 chemical in'ctus-hrfes:9 At pr 2's'cn't ~ l.lOW\3-'rer, , e~x.p·loita tion' ,

still"po';JGS' cert:cfjn" di.'f'fiblt:Lties~'" 'The gas is foUnd mixed 1~ith·wat'er

11 See ?o-c':~olGllm Iri'(lustry"~irt:':the Ecis~t'l~.fri-can'Sti.b-,..r'egion (F/Clf {t141/IN~/(9)~
Ada.is .A1,::[:,,"1)8.., Jun e 1965 0
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at a certain level be~o~ the surface of the Lake; and a method has yet

to be-foun-d 1ihicl1 allows the extraction of' the gas l-ri thout causing

disturbances in the body of" the lake which might cause the gas to

escape.

74~._Ele(Jtric energy- is still considered to be too costly a ~<>.rm of_

e~e~gy_ :f9rglass melting. - In, th_e advanced coun t~~-~-s, however, a

tendency in that direction has been observeo_ in .rE?ce;nt years. Ease of

application and control are among the major considerations which, in

spite of higher--- costs per un~t of heat, have led to more and more
- - -

usage of electric energy. -Bllt even so~ it J.s used. primarily to

supplement coii~entiorJ.al heating means rather than to supplant them.Y

(0) Employment-

75- The production of glass has become a highly mechanized process.

This means two -things. First~' that the conventional method of

estimating futU1?e employment via productivi't~lrates is tlholly

inappropriate. Second that the glass industry will only:provide

little direct employment to mitigate the present and future unemployment

prob~ems of the _sub-,-r8gion.:, As ~n so ffi?ny other cases, it is possible

to manipul~_t~the ratio-of labour ·to capital vTithin certa~ given

limits, and consequently arrive a-t capital or labour intensiyo techniques.
,. \

In the case of -giass, however, the choice of labour intensive t('chniques

in effect means the choice of obsolete techniq~es (blowing by mouth
.- .

,~ather thaI?- "mechanical blqwing, f'or instance). Such techniques are as

much a technological retrogression as the substitution of combines in

agriculture for- human labour, and. are, consequently, notdesira'ble.

It shoul-a riot--:be sUl?'prisiiig, -therefore; that- t'hefollowing estimates

of empioyment':for;::tlie sUb--region are on the whole very low •

~'1i-Shand, E.B,., Glass Bhgineering"Handbook, Me Graw-Hill, p. 158~
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76. In Madagascar, :preliulj.rlar!y estirnates showed_ that a plant producing

2,500 tons of glassware a year. ';rQuld employ about 100 workers.±( In
...

Ethio~.ia, a plarl~. ~rlhose cap~ci t~y 'was three times ~s mU~h was expected
..........,. .... ;' ' ...... (\., "·:"1

to employ 102 pGople 0 l~I~(iagaE?car' s estimates 1iould suggest ·..·a '''high

employment figure of 2,200 f'orthe sub--region:l.n 1970~wherea·s;th~t

of ~"'thiopia 1JOllld only give 700 for the same year. For 1975, the' 'fi~re

var·ies'~from a ·lo"V'l of about 800 to a h'igh of aoout3,OO'O. "T,he truth.

lies some1.J'fi"er"e be~tween the two. "A··figu.re of l','500:':for 1970"and '2,00'0

for: 1975 '~ibuld perhaps be nearer th~e,~··:truth.

17. Data on labour requirements for sheet glass production for

different scales of operatio~s of plant indicate that total require

me~ts incl~ease "tTer:/ slightly 1\"ith increase in size of p·lant. lienee,

laboUr' input's ":p'er unit of 'output f'all as scale" increa'ses 0 The follow-

ing data refer'l to labour requirements of plants operating in.'
.. , -.. .. ~

industrialized C01mtI~~LeE~-

S 1 n t"/ I \

ca~e 01 operalon ~~ons)

LabO':m7..'r,E3ql~il~en1eJ:l ts (N 0 • ).,

No .. ,,:,of 1 a.1)Our s :r eClu_ir ed
peI~ 1,,000: tons

5,500

.24"

5.6

lO,.5C?O
'37

4~8

~cal~ of oper~ii6~s (tcinsJ

"Labour requIrements (ITo It )'
.. . ..

No .·:·~f 'l~bou~ s req.uir'e'd
'per '1000 .. tOllS

5 ;'500
155

6;'500

'116

26.2-,""

~9';,ObO

'155'

79~ , Th~ l~~our r~q~~em?nt of plants ,~ developing, qountri~s are

~¢i~9~,ted.to,be of:,.. tb,eord,er o~,five"ti~es ·t.~e :,:~:eqllireIrfent~. of;planiJs

in the ind~s,tria).. iz,ed countries ~ TIle dogre~. iQI ffiaqhaniza tion is.the,:._'

main cause for this notable dispa~ity~ Materials hffi~dlL~g? L~-plant

11 The l'JIalaga-s;r ]tlarket" Ii/larches, tropicauJ( et illedi terra11eens, July "1'963,
p. '9.1 a':,. ,-~.. :'
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transpo.rta-tion:, and various other auxilliary operations in the-·-:·develtjp

ing countries are thought to be more economically labour·operated

because of the geI;ler~lly prE?vailing low wages. .!.l though there is

considerable lattitude .. inapplYing .~abour - capital sUbst~,t~tioll.~:in

developing countries, howe~.er, .it should be apprecia ted tha t ther~ are

limitations to the extent to which this could be carried with

advantqge.

80:~; With respect to· ·the administrative and technical personnel

required (-included in theforego,ing data )bot-h in developed. ~d

'd~Teldping countries, many of the differenoes that exist reflect the

"organizational and institutionai-characteristics of the various

countries. BroadlYJ however, the tendency is for the employment ~f a

considerably larger nUniber"cf .stiper~isory and administrative staff in

the countries of thedavelo-ping regions.

(<1) .:. investm'ent and related probleme

(i) Glasswar.e

81. How niuch investment· ·would the new glassware plants' that will

supply East Africa's requirements for 1970 \·aJld· 1975 call for?:·To

answer the quest~on in detail would oall.. for a series of feasibil~~Y

studies oarried out on the spot •. This study cannotobvio1l.s1y prcy~de

suelL.an a:~l~~er. Wh~t it will attempt to do is to provide an order of

magn~tude•. It ()l:l~ht to·be borne in mind .that even as an orde:r of

magnitude, the figures are to be it~en only as rough indica-tprs.

82. .An extensive study of glass making in one.. of the countries of

the sub-region. estimates that in o~d~r_ ~o build a factory pr?ducing

some 8,000 tons of glass1iare a year, a" total investment of some

us"-il m~ilion is required. That covers the cost of the machinery,

buildings and installation. In 1970, gi~ssware consumptio~ in "the"'12

countries of the sub-region is estimated to be around 55 thousimd·'tons.

The ~orresponding figure for 1975 is about 67 thousand tons"';" ····_·Ift'.h·e
.~~: ... " . .. ~. .. -" . ,

·~~r~g".ing esti~ate on investment is al?P.~"ied .to these figures, one
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obtains a figure of about US$ 7.0 million for investment in 1910 and

-"~"":'US"$8'.5-"million for '-:[915.

83.
• .l"..

These figures cannot be taken literally, however. In the first

The s;Lm·~,.. oan be ,'sa, j..dL of .theco:st ,()f"

Finally, there are pr~li~inary indications

place, they assume .. that the countries of the sub-region will each

choose a plan t who,se capaci ty is 8) 000 tons to meet, 4,ema:nd in 1970 and

1975. This9 of course", cannot be assumed. There are markets where

needs will be adequately and most eco:nomically met by factor,ies of

lower oapacity. It is quite rea,sonable, therefore, to expeot plants

of low'ercapacity "in "many :parts" -{If" ' the sub-region. "Investment is .

bound )t10 1 be"1righer in such ac-ase. The figu~e fO'r a factory of"8,OOO

tOn's 'al~so incl11ict'es tb.e cost'''of bi.lildings. H'ere, one" com'as up agairist

the prol,l'ems"' o'f 'differe11"t' wage' ra'tes 'and 'costs 'of' building materials

,in', "the,,'various countries .. :" 1rI :thi's' respec't~;~~"howev'er9 the coUtftry whose

':i:hvks:~tinent'figures:'-have b6'en'quot~d do"as 'not~' ap'p~a'r 'tt{:'be 'among the

high cost countries 0 Its figur'e'may'; therefo:r'~"', be taken as average

or slightly below' a-rrerage 0

transporting the machinery.

that other countries have seriously considered putting up plants which

in relation to the' one considere"~.. he:r:'~ ,,' appear 'to be too costly.

84. ~ll these tenet -to indicatE~ that the:,forego~g estimates are on
,.L.,.,

th~ whole con~ervati\le. '.2]lU8, t?king then1 as a lowe~ limit, it ~igp.t
.,

be roughly ind;Lca ted ,tha t ll1 1~179 i~:v~stment w~l~ be in the range of
~. . ' ...

$7 t<:>,9 mj_llion, and,,~8 .~o $11 milIio~,in.,1975. Needless to add that

these are.. on~y yerY,rough ind.ications ..

85 • Unit cost, of fixed Lnves-tnl~~t is r~ar1cedly sensitive to scale of

operations in the 'sheet ..~glass:ipdl)$tryr." The table below is compiled

on the basis of data from various sourceJ<and defines the trend

Cluanti tativelyand mor~,\strikirlgly.

11 e.g., "The Exp~~,sion of the Sheet Glass Industry in ,Ethiopi~n - a
report submitted to the Tecb.nical Agency of:, the Imperial Ethiopian
Government in 19'63 ~
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'. TABLE 9

Th'e' ~ar'lation of· un'i,t cost of·' f:ixed investment- with

seal"s;' of -operatiohrs~'"

'Seale of, 'o:p'el~ations
annual capacity

( tons)

Unit costs of, f:i~eci investment in the sheet
gl~ss indus'try 'US$ 'per. ton'

Industriali,zed East African
countries Sub-region

2,,500

3,OOQ
.,.. ~- .. 5.,.500

6.,:.500

,7,.500
,,',: .;9·.,00'0

~,9:,500

...
,.75.0·f3?~: ..

«
60-75 ~
...

400-450 _

300-350

2.30-250

190-220

15.0-170
~. ',; , ; ,

86. TvlO series"~'o:e dosts ar'e iildioa·ted ~ one for "the industrlia.lized

countries and" another 'for the East::African sub-region. ·Un.it '::oosts ·'.of

fixE3¢l.;,ir.r~restlnen:tin. th~,_:.East Af~rican pub-region ar~ noted. to be as

higb..· as threE? -t.imes .a9.,<.th~~. ~re in the ~~duf?trializ.ed qoun tries. One

of th~· ma¥t.:.J;'~~sons fC):I;.. this :L+es in the .:initiCll ~~gh cost of capital

equipnlen-t and .ffiEichin E3ry,,,,,.- There are also o~4ercontributory factors,

such as distant maritime~ road and rail transport, handling and

insurance charges, increased costs ··of erection of plant and machinery,

higher qqs.ts. ·.,q,f~e~f)ibilitY:.~nd epgineering studies,. traiJ?~g Qos:ts,
""." ~ .-......... . ,.~ -" _. ~ •., ,~,--~, ..~ _-~ . . ". : _..-_..:'.: .:... :~.: ..:.- .~ ....:.:...::. ..:~ ..~~ ..+:: __ .. '" '.- .. ". ~ '",~,: .~.') .

- ·_.~.··.·· , _io.-.~••..; , _ .;_ .._ :.- _ ..;_ .. _ , ;, :.•. ~. _ .'

initiarl ....~?~eakag.e~····C'Of,t~.~. ~~.d ..._s.~ :..._~n~:._... A....6uJJ.s,t~u "t..!J2·_l__..~b:.8:.~.~.; ...9.f_......~P:.? ..._~_?~;.~ ... 5?± _

fixed in~estmc~:n.;i· .~.~': aG,c~~.t~ff:·i·fqr by the non-variable· ,factors·-. This·;
". . .. 'I,." ""-"-- _ ,' -._~..~_ ~.~, ._ :~ :.~ ~ '.' .~ ~•. , .: .~ ,:~.•••:, ~_:....-.:.:."":::_ : ' _, _..,. . . J

is reflepted'm the sharp'-inirr€a~~s of unit costs at low productive

capacIt1~~:';~··-t~··-Ts·evI(rerirfr6llic:-ili~·figu.res()f-the-tablethatunit--·..···
.... 'y.,'"

costs begin.to be reasonable at annual capacities exceeding 5,000

tons.
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87. Plants ltrhich are defined_ as eCOnol1Lic mirlimuril sized plants operate

in the range,·af 5";~ _000 ions ~ There are se~eral of these Ubits already
, ••••, , ••••1/" ••• - .,;~ :". , .•. : _: ,'. , ..: • ~ .".

installed in some of tIle devel,opi.~,g cou:ntiies. On the 'o'a':sis of 300-330

days·of-o-peration :per_ye_aJ:'!l:!;:b.i~-- {s.a.~daiIy-.productionrate of 15-20
... , ...... ~ ."...-,

tons. The:a~ea'equivalerit'~artge' is.8-9·miilion sq.ft. annually' of sheet

ii~~~·Of:·k:v:ifage-];h i elm G~~- b f 2 .8;:ihm•
.~.....l

88. should the -internal--market o-r!any- country reach this. l~vel? thon

in all likelihood, a domestic sh,eet glass industry should be feasible.

A factory coul'd still be established wi th tarif~f protections to pull.....
it through ·the· initiaJ. difficult s'~ages even if the cost of production

is judge,d tq b.e too high. Cost of production, however~ bE?~o~~es a

critical and decisive factor wh'en ,it comes to rnore than 9P:e ..,oountry

sharing ail ··-integrated sheet glass, industry. Prices, of the locally

..:P.:r.Q.g.3d.g,~d product would have to"compete with a.i.f. prices of the
,_ .. - '''---0 .•. _ ~ _ ..••..•. '. • ..• _ .. '. .

imported product inali··the·pa~ticipatillg-·countr1·e·s-~---·The-ab0ve--conce:pt

of, -the,minimum.Jecon·omic plant size might 11ave to be increased

-significant1ytC? take acpoUll:t; qfi this factor effect:ively.

89'. 'Once mo~'e the' econ:omie-s .of scale play ,an, important role .in the

cost ~:ofpro'ductio~:'fact~or -'as" we,ll. Unoffiqi,alestima.tes.in bo~h the

mdustrializeci coUntries and the:countries of the Ea.sJ Mrican sub,

region' give the' fol1o~~·ing; range' of,:.cos.ts at .4-ifferent se,ale.s of

operations~

TABLE ·10 '
. '. .

',- '1'he' variation of "o-ost of ;produo:tiol1 with sca.le. of operations

2QQ,_':,:~

170 ~;:

120. _

110-120

110

60

65-70

Industrialized 'Ea'E~t .A:fr±'·ba~·:

cotL.'1tries ;'. ' Su1>-r§S.ion~,;

Unit 'cost'of product:ibn" in the '·she.e.:t:~

g'lass" industr~."US$: P~:r.. ~9n

3,000

5,500
6,500-7,500

9,000

10,500

2 ,,~pO
~ ..

Scale.' of· OIYeration.s
oap.~city in tons
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90.' The orders of magni·tude of pro'duction costs' are much higher in

the East African sub-region than in the industrialized cOtmtfies' a-t

the same level of scale of operations.·.• ·.' .. Based on the incomplete data

of the table, the rat~9 ~ppears. to be 1 .to 2. :This disparity in costa
.~', ,--;. . ._, "','. t . ".. .

is envisaged to come about with" higher" cos·~t"s··;··Of·_·mputs under the East,
••." 'l> •• ,,- •••••• , __ _

African supply..~ij~~.~tion. It should '-hi'" p-ar'ti·cularbe"riOted. that the····

above series of· ..p.t.eduction 'oosts tend to be c6:hservative estimates;

and by and l~;g~--;~-fi·~c·t.. ···hint·er..ia:n(i oper"a't:fon-' cendi ti6ii'f3'~""-'''"Th-e'.sitting

of the industries in the coastal areas in closerproximity to~ ;·th·e 'o'i'l

refineries under construction or in operation and also near the major

parts of the sub-region, where al ternative f-supp'-ly of imported:'fuelis

cheaper, would in all probabil-ity bring about a 10-20 per cent· 'reduc

tion in produc'tion costs.

91. However, .major reductions in production costs could in the fll-st

stage best be brought about through increasing scale of operations.

Pr'em' "t'h'Ef ..ta-b..l·e·'''it-····wou-]:d··-be "no·ted -tha·t.. with·in, ..·.. th·e, ,given..:vang.e.,.....the..,.

quadrupling of capacity yields a halvL.l1g of productiorl costs. Similar

to the discussion oh··uni.t costs of fixed i.inve.stment, the rate of

decrease·of:unit· cost,:of'.production becomes.prQgressiv<$ly smalle+, w'i:th

increase,s in'annua-l capacity beyond 5,000 tons.
". .'

92. The main components ':Llthe cost are labour," fuel ancl raw

materials. Broadly, they account- for-'20, 40 and 30 per cent,

respe·cti\Tely;·.·:~·';:,The 'only element o·f oost1ihi..cb.:~::.:y~riesdir£?otly. with

sca.:le:··of opera,tiona ·i:s the cost of' 'raw·mai:tor·-i&:ls~ -.Tne·o:thers decrease

only sl'ightly with reduced production •.. ~ Therefore.,. ill.aj.9P attem.p.ts at·

production .costs" should aim at the··:·m9st .f~avourable .pr'i:o·es o;.f,f~~l

and:·i~en·ergybh:::the' .one 'hand, 'and' ef'fi.cient u:tilization 91-- labour on the

other.

"[93:'. The:··o·dmpar·i·son of costs qf;' pro·duc.ti·on indicC3i.ted .,in ,.th~: .. tahle ,with

cUxr~·en-t,,,·-o:.i~f. prices wo'uld now, .. b~e:a:t·:t·empted t08E1.·e:·w~~~her :t:here is

~:s:oop~efor profitableihtegrate.d::·:.'sh-e<:it...gla'ss 'industriE3,s .¥1. ~lle sub

regi'on·. Th'e following--table compil:es:·the average c~i.f'.• ·.]!rice of
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sheet glass: at' the: ports, of entry .in ,the countries of th~ .E~st African

sUb-regi6ji~~

. ," ...-

TABLE'II

C.. i.f tt prices fo:r,. s~eet ~,~.ass

Country

:Ethibp'ia

Kenya .'

:Mad~g'ascar" ',. 
Mauri't ius '.'
Tanzania

Place

". Assa'b

Mombasa-.i: ;.

"Tamatave

Dar-es-Salaam

Date

1963·'

.-19·63'

1'963 '.

1962

1963

C.i.f./landed price
US. $ per ton>

:142,..

,133

·· ... i .232

1·33.····
,: ,149

Malawi

Rhodesia

Zambia

Umtali. .1963.

By and large the thickiless 'of "the glass'" is thought to be of: the order
of 2 -5 mrn. Price quotations of she'at·, glass vary considerably with""

variations in thicknee:s and size. 'Th~±-e are' alsQcheaper sources"-0fJ~

supply. Therefore, the' data of the above table can .only give~broad·
. . "-'

orders of magnitude of .c.i.f. :prices•. ,:

94. The salient c:6~lclus~i.'on to be' drawn from the comparison of the two

tables is that within the framework ofiri'tegr'a ted development of the
.,.1, .

industry, a glass industry begii1stobe"'proti~tab:leat": scales of

operation~ exceeding 5,000 'tons:" per annum. :Th'i's agaili" li'ighlights the

conclusion arrived 'at :t:roni ih~ 'coils:iderati'on of unit'casts of~fixed

investment in an earlier paragraph.

95. Finally, in tb.i·~.' '·conne.k"i~~·;9 'the importance, of 'the ;:inarket'iIlg oosts

and their influence on the'fea"~ibility of a glass ·"mCiustrY· 'cannot be

over-emphasized~ ":Inter:'t~r'rito:tial transport facii'ities have not yet

been adequately: developed. :Freight and handling"charges .are high.
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Therefore, the glass irldus~ry 'like all ot1.ers. vrillhaveto balance

carefully those factors v.rhic}1 iJ:lflue:r1ce d_8cisions of location. In

addition, in this case, the rleed_ of export mal~kets orl·the'onehand,

and the general East ..A..frican sub--,regional pattern' of' th-e-lucrative

m~r~ets, being~situat.ed in .. the:llinterJ.anct arlo trIe otb.8r~·will need

care:ful C011sideration, st'U.dy·and j,udgement for best solutions. B;y... ·

and large, however, the balance appears to b.e in favour of ooastal

plan.tse
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V'.. O}(G,ALJ IZTlJG lTOR SUB--REGIOl\fl~1 PRODUCTIOIT

(aJ The ,Alternati"18S---_.._-,,----'

. ." ~

case:for'-estab;Ii:s'~hing' gla.ss Inalclllg plan'cs to meet delnand in 1970 'and
. . .. :.. ". .......

19'-75 ~ . 'tiher e and ~il{eYl aj~e such pIa.V} ts to bGes:tabI'i'shed~?

97. ~Jith regard to -che hig11-consurnption COlllltl"")ies 9 there is ,.o1?vi,o,::us1y

no problem as their rnarkets fOully justify the establishmen t of plan ts

of fairly sizeable capacities. By and large the same can be said of

the 11ledium .- cons'umption countries" The problenl arises for the five

countries where consumption apI)ears to be too low to warrant the

immediate establishment of economically justifiable plants. The table

below sets ou-c the total consurnption of glassware for these five

countries,"

TABLE 12

COl1sum;p-pion of' glasswa:ce (tons) for low q011sumption areas

~___.~""I-.~·.Wf••-.-.-.-._.........~ ._--
Country 1970 1975

1. Jv1alawi 1,320 1,500

2. Burundi 1,140 1,320

3- Rwanda 1~O50 1,290

4~ MauJ."itius 900 1,170

5- Somalia 900 1,080

98. rrom a purely teclulical viewpoint it may be possible to design

plants to fit t:he maJ::'kets of these countries. But it is doubtful

that such technical solutions will satisfy economic requirementso

1~'hat then is the solution?

99- There is perhaps no single solution that will meet the special

conditions of eact.i of the fiv'e cOlli1tries. Three possible solutions

will therefore be considered
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100. rr'hefir.$1:; vlould be for these cOUa."Yl tries to ~a.ke aclvan_~age o~

.surplus ca.pacit;y LY.1 the plallts of tlJ.e~rbigger:p~ig~lbours. I:'reee;r:lt

indications ar·e· t·ha t this wi.l1 be a feasible solutio]:l&t Studies'~

in,diG~.teth~t ,th~.pre-sent plant in Ethiopia has a capacity aPIJroaching

lO,OOOtqns .(althqug·h it is p~roduci.ng from 6-7,000 tons at present)\-

In; ,~h,atcase ~ ~i?4iopia' B·-proposed new plant prOdl.lcing· '7,800 tons and

the ..pres~nt one wi1:L have ·a .. ·combined capacit:y 'of some 14-18 tons .a.

y,ea~~ 1J.1his will be adequg.te to n1ee,t Somalia's requirem.ents in both

1970 and 1975 \)

101. Ivladagascar t s~'market would justify the "establishnlent of 'a plant

who se capacity:>'is betlveen 4-6,000' tOllS. If such a plant is

established, it will ade'qua tely meet the requirements of both

Madagascar and Mat~itius III both 1970 and 19750

102. Tanzania has Ul1dertaken tlle construction of ,a plant v'7i tIl a

capacity of~ betwee~ 4,500 ~- 6,000 tOflS" This vfil1 more than Ineet

its req.uirements in 1970' (4,890 tons) anq will be ad_equate for 1975

(6,390 tons).

103. In Uganda tb.e:re is a possibility of establishing a 4-6.,000 ton

plant. Again t11is vvill more than rne'et its requirernen ts in 1970

(3,930 tons) ahd"j'li97~J :(5,340)
..

104. Both Rwanda and Burundi can be supplied from these plants in

1970. In 1975~ howe"veT, .they cannot; as t11eir",\~emand as well as that
. . ~ _. -

of Tanzania and Uganda ~iill ha"ve outstripped productive capacity 0 It

might be justifiable to oonsider, therefore, that in 1975 a plant

producing some 3-4,000 tons be establislled for Burundi and RW'anda,

whose demand =!n'"that year1f,ill ~a"ye reached 2'.:99.0 ;~~Jls ...

.105.··· .ii-i.th.,~.ega,;c,d·.to, Malaw.i 9 -·a-plant· whosecapaci ty ·is 10,000,·tons

establi'shed'in,Zambia' "can meet ac_equa tely the demand of these t1fO
.. _. __, _',..•' '. ···.4 .- .. _ •...

countries ~n 1970 (9,020 tons) a11d ll1 1975 (10,500 to!1,s).

106. The',','secopd solution is more or less a. reversal, ·,of the first.

Instead ~:9f,,:.theJ:)~g countries supplying the smaller o~1.es., t4e. ·latter



will supply' 'the forrneJ':"0 '}this solution I~ests essentially o:n the

principle of su_'p:pl:ring trle 'deflci t i.."YJ. production L.V} the l'arge markets.

For ins'tance, Kenyaf's present capacity of 12,000 tons v.Jill fall short

of ad'equately rneeting its demarld ~ '1970 by about' 1,000 'tons and by

3,210 tOIlS in 1975. For Kensoa 9 these are rela'tively small deficits

(especially that of 1970). But for a country like Somalia, Kenya'c

d_e:r:ici t of 1',000 tons in 1970 ancl 3,000 tons in 1975 represents a

market of 100-300 per centits own. Sor.1etime before 1975" Somalia

can establish a plarlt of" some l~,OOO t011S to supply its own market

and.:;.'Kenya's deficit.- " This 80111. t'iorl can be generalized for' rIlost of

tIle smaller countri'es of the slib-region. "IfZambiadecid:es tb

establish a; plant' o:f· 8,-00,0' tons (instead. 'of 10,000 tons) ,by19"75

Malawi can have a I)laJ:l t supplying i:ts·own r-equirements (1,500 tons)

and the .d·efi.o..i t in Zambia's output (1,000 tons). That plant may ,ha'v;e

a capacity of 3-4,000. tons • .P...s 1ias suggested before, a plant of

3-4,000 tons. a year for R1~la:ndc:- and, Burun?-i 1vill, in th,is sch~me, meejj

a deficit of some 400 tons in ~anzania:s market.

1070. As IVladagascar will }lave exc~.~~ capacity even by 1975, this

scheme might have praveto be aP:¥::Licable ~o N[auri tius()

108. The third al tern.a.tiv8 provides a system· of in·ter--·depericience

arising from specialization 0 r.I:his vJill alla-w the 101'10 consumption,

countries to concen tra te~. on speci~~ized glass products whi,,?h,can be

produce9-,.q~ a ~~51tl ..Bc~le. Th.e ..fo~~o~in~ limited examples. show small

scale Pfoduction of .special,iz,ed gl.ass products ~

TABLE 13

Possibility of specialized glass production

",

Type: of pro,duct

Laboratory glass

Glass ··..for electric 'lighting

Household glass

Capacity (per alli~um)

2,000 tons

3,000 tons

2,000 tons
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109. If the low consumption areas specialized in the production of

these types, they would be abIc to operate th'em on full capacity. They

would oonsequently avoid the danger of operating small ordinary glass

plants at low capacity (as they inevit~bly will if they decide to have
. .

a plant each), and allow the high "cbn·sWtfp·ti·onareas to supply them with

or'diria~ry gl'aiis"'-{bottles; glasses, et"c.)··in exchange for their own

specialized·"products. . The high consumption areas would a t the same

-tim·e be free. ·to.. ,establish large-scal.e.plants witho.utfeeling oblig.e.<i...

to maintain deficits in production.

110. Solutions would vary from one area of the Bub-region to another.

ButtheJ:.'"e i.8 a lot to b.e sai¢i for the last al teni"ative where a truly

, inte:rdependent system of production seems to hold much promise.

( i;i) Sheet glass

11·1. T.he.maj o·r.-- faotox.s..".de.termin.ing.the...feasibili ty of estC?-."Qlj..s.hmg ....

sheet glass factories in the East African sub-region were discussed

a·t:some.~·length.. iJ:l.' th:~·, .body of the r~port. It now remains to examirle

what avenues there are for launching the developm~nt Q~the industry.

in the sub-region.

112. Conside;r:-ation of the pres,ant market and its future prospects has

shown'that no single country is likely to attain in the near future

thei~vel~f scale of o:pe;ationsthat' is considered compatible with

prof:it;~ble.. operations. ~o~h investment cos:ts and production costs per

uni t o.f output ri~e steeply at production l'evels of less than" 5",000

tons per annum. But the over-all' sub-regional market is large enough

even at the present time to 8ustain.a modern and efficient sheet glass

industry. The demand estimates of t'he sub-regional markets for i9 f (O'

and 1975, which would be of the order of 14,300 and 24,500 tons

respectively, point to the need for an immediate start on the develop

ment of the industry.

113. A phased programme of action is suggested by the breakdown of

the sub-regional market by broad geographic and also economic entities
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wi th'in,the pres,entlim'itations of transport and q_()mm~ications. These

zones and their:, re~sp~ptive markets~; are defined a~ f91lows g-

.~AB~E 14
Zonal dis·tribut.ion of..demand

Zone

. " ... ..,

.:pl'oject ~heet glass demand Jtohs Y

1975

Zone A Ethiopia, Fr. Somaliland,
Somalia

Zen'e" B Burundi, Kenya,· Tc:m,zania.,
Rwanda, Ug;~da .-, . '"

Zone C Comoro, Madagascar,
Mauritius, Reunion

Zone D l\1alawi, Rhodesia, Zambia

.~J500,,«

5,400

1,600

4,800

9,500

..4,700

2,100

-7,700

. ~l~ ,100

1~4. Two plants appear to be feasible in the immediate 'future 'and.'

to be ready for operation by 1969.

Unit 1.

115- One would be a plan,t,. in,stal1~,d in Zqne B, and taking advantage

of the markets of Zo~e.s~A:<.:and:,C. Its capac.ity w?uld be primarily:

determined by thedemandw:ithin .its O.W1l zone ~1975 (9,400 t~ns). In

additi-.on_".however, it wou~,d :a~pear that it.. wQul.d in .al~ p~o.bability

'have access to the ..market o.f:::Z9ne C, wll~cJ;1. w9u1d still not be of a

size ··to .justify.. a .sepa~at,Ef. ec()nomi~ plant ,. Unit 1 would ctppear there

fore -to beTas,sured of:-a"mark~t of 10,000 tons per annum up t~. 1975 e;md
, .. :y- ,':"~. - .. .. .

more (12.~lOO ,to) after 1975- Th.:e unit can therefo+e be launohed with

an·ini tial capaoity of .10,000 ton.s. which would be expand~d to some

12,000 tons capacity after 1975.
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.Uni t 2.

116. The other.·Unit - Unit···2, could also" be' launchedimme'diately in

.Zo~e D, but itwQuld need 'a:dditional export"markets" to jus·tifS a .

more profitable~operation. These are not lacking in the nei·g.hbourmg

countries, namely Mozambique and Katanga. In all 'probability, Unit

2 would oe a~s~ured ..pf:a total market.of~.not .less than 8.,000 tons pet

~.n~o. " Thisqr.der .. o~1: .'~;p.roductiv.~,:.:1llli t ·Jf:.o~l.d cover . the need of Zoni:e--13.·

well after 1975.

Unit 3.

111 • Unit 3, whioh·· is based' ·on th'e deman·d of' Zone A,carf only be

justif,ied·aft·e·r ·:1970. 'In addition, export ma:rket~s'-would' alsO- 'be

required. It would- appear that there are tangible prospects for

exporting t()Aden~~··::··Sai.ldi-Arabia··and the Sudan. It is eriiTisag'El:d that

Unit 3 can count on a market of: 6,500 tons per annum as 1975 approaches,

and therefore.its. ~~:pa·~ity·is.p1anneq. as such.;·

~_J.:.i3... ..W....;.~.~tl.....the......thr.e.e ...proj ects, the prer,equisi te-raw mat'eria'l's and

relati:ve..1.~.-· cheap·er'<fuel.. supply have b.een· P:r.'9,ve.d t·o be available.. In
,~ ...~ "'":' i .

the 'cas~8-f unit 1', ··iit·s..... clloice of location'r'e'valves around the areas
• ~.,j ~." ,.' \

c·en·-t·erin-g..·.."on··..·'M·o·m-basa· ..·-aJli'd· ·Dar~·es-Salaam. 'These locations have the

ad1Tantagl~s····of the proximity of the oil refineries on the one hand---and

fac;ilities~··for l'landling 'exforts on the other~ The choice between--'ihe

two 1~Gati6J:ls can only be",lllstified tbJ.?o1.1gh detailed cos't a.~..9-.. ¥1.q().m.~ ..
• • _. .. • • • • _ .• - • ~ \ ._.' ~. - _, 0." ......

calculations. The problem of choice is also present in the'locatibn

of··-i;h-e..···O'ther-· .. tv1"O··.. ilifi·t"ffi ·tlia't 'of uni't~2' revolves 'arou:ri'd whether the

100ation is to be in the Copperbel t or a t some 0 t4er cen~re... ne~rer
."" , .-...,' "".'"

to the Umtali oil refinery? and that of unit 3 whether it is to be

a coastal plant (Asmara-Massawa) or a hinterland plarl-t"'(Adcf'is Ababa).

119. The sub-division of the sheet glass market into' ·these units of

operation does' not· mean that· inter-zonal transfer ':of' the product is

res·tricted. On·th·e cantrary ,'the free flow of the pr~duct within the

sub-region would lead to a more organic structure and should be
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encouraged. It is quite possible that Somalia could be supplied~wi~~

her r:~quirements... ~f sh.ee~ glass at a cheaper price from a coastal
"""0'· \

plant in Ke~ya pr.\.Tanzania th.~,p :from a hinterland plant in Ethiopia.

SizpilarJ-Y, frontieI~ aI~eas in one zone C0111d benefit more from a plant

in anothe;r zonal. ~~911ping#I

120~ .Es~timation~ o'f the jJ:lve's:tme.nt req'U..i·:red.,for setting:uJ?~.:~he three

plan t:s;"'c:6u'ld b'fJ~based orf::··t:he>foJ.lowing a,S$,J.l!Ilpti9ns which ar~ .m·ade to

facilitate computations~-

(a)

( 2.)

( c;)

that Unit 1 is a coastal plante

that Upits 2.and .3 a~.e hinterland plants.

the caloulat~on of the investments cover those that are
requir'ed. to '-:cte~elo~' th:e'··~:irfdus·try up to 1975- on·ly·.··

121•. ·:TaQle: :.,~?:,.1)e19.w summariz~.s t.~e steps in the computations g'

TABLE 15
Total investment reguiremen ts for sh.eet glass

Unii;

1]nit 1

Unit 2·

Unit. 3·

197·5:: target· ..

Juinual' capaci ty·
. ( tops)

---_.-_.._--
10.,000:.

8,000

~,.5.G

24,500

Assumed Unit Cost
'of> Fixed Invest-
.ITj'8n t ·U~. $/ ton

130

180

190

Total'
. Inves·tment
US.$

1,3()O;OOO

1,440,000'

1,235,000

--------------,....-=-.__._--_.-------_._-----------

(b) Economic benefits

( i ) ·Glassware

122. The last point to consider in this analysis is the foreign

exchange that.will eventually be saved when local manUfact:ui-es begin

to replace imports~ There are a number of factors to oonsider in this
I.', ,"." 'i ", .. : '. r .. !

respect~ the: most importan~ of which are thefollowirig~
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t~';) f §L):. ~~§":': c9~ ~;.: .9~,Lrna Hf-~~fe:r;~R-r.c}::; ..eq~~:p~~~ ..~

(p) ;.. Th~:~ co~;t; o~f iU1P9~~~si·l·~W rnat~ri~l~. ~nd fuel

(c) The:cQst~Qf expat~tate sa~a~~es.".. '.' :~. -, " " . . ~ ',.' ,', '. . - .,' " , , .' . ".-' .~ . ' : .".. .. .,: ..

.:~ q}: .:.s ,)-~I.9: :¥1.~.·~~t ~n8'Yq.~-} ~.?-'? ~f+.Y r ~.~~?-~ e.d . cos t s ,.

(e) Tlle cost of Dlaterials other tf+§,n.'.:~.lq.gse..:!in .. (a)-,(in the, case
" ...... '-.. • ",'.f ..1 ........ -'., .;.. ,,} .' . " .... ".; •. ;"~.. ._ '.. '.-. .•... '.. -; '.

~f glass, refractory materials 9 and related tools)

··-('rf~-+ne·-:price at 1-Jhich one uni t of the product in question c~n
. ~ ~:: ::. ..,L ,",.,'~ .:;. ~~ ,.'., ',,, _ .. ~.. I

°be produced as compared with the unit~price of' the same

materials imported from abroad.
, ,. .~

123. fp~~,t~e purpose of this analysis, a s~IFlJ?t~;pl(3,flt_;TtTi±~-'.~:Re ..

consid~~e~~_where all these calcula tiQ~§o;~:llil1..,:"be ~orked:out.. .Th~

calcul~i#~?ns dravl upon an ex{1a~$t~J[.e study :'rnad~ 911tl+.~.:~posti,~b.il;ties

of glas&.pl'o.du.c.tion in Ethiopi~1:···~his: s.~~dy'consid~red thEl. fe~si-
bility··;6fe~tablishing a plall t 1ii th; a yearly capacitJt of 7,800 tons

producing different types of bottles, flasks, and pressed glass. It

made a nuffiberofestimates on the price per unit of each type of glass.
. .

On. the' bel'sis'of these price- figures and on the basis of' the' ca:paci by·····
of the"plan:t, the country wouldprodtlce 1· kilo of::glass at·US.$ O.127'~

The import price per kilo' of the tYpe ,"of' glass the plant would <produce

com(:;s t·o US:'·$;·O.2l6. Taking au't· -customEr duty '(30 per cent),"the

latter figure drops to US.$ 0.166. The unit price of the domesticcil1y

pr~d"9-ced cornrp.oditywQuld. con~eq~ent~y.r~present a saviJ]g 9f ?3·per.oent.

11 S-tt£aj ou·,the Fe'~:s:tb:fl±ty of a Techn'o'logicalalid ..;oEconorrIidal1i
successful g'lass1rfork in the Sf3.nkelle;. ~ .Ambo ·ar·e·a

1 ) Volume A- Marketing Report

2) Volume B- Geological and Mineralogical re·por·t

3) :!··:;'Volume" .~.~ ·~Rep~(5·ri J·dn E.Jctraction arid Refil1ing' methods- 'efQuarry' .
.r~a t er i9-+~:

f.Glass work study

T~cbJ7..iqal Econo~icReport~ Conclusions: .~d
sugg'estions. .

..... :" -

Reports submitted to the' Teohnical'Agency
(Imperial Ethiopian Government) - March 1965.
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124. The plant in question woulQ produce US.$ 993,200 of glass per

year. As the previous paragrap.h shows foreign excllaJlge .calculat.i,ons

cannot be Il1ade on tl1is basis. . Ift.llat amoun·t of glass ~~ere to: ~e,

importecL9 the countr'Y 1'lould actual.ly.pay 2·3 per cent more,. or

US.$ 1,221,636. It is from that ±·igure~hat the foreign ~~9hangc

costs. ;..wq:uld have to b,e d,e,Q.ucted.
•

Hence~-

".0:':1 •. ,·:Va.lue of total production

2.

3.

4.
5 ~,;

,,6.-

,.:7.

Cost of raw materials

Cost of fuel oil

Expatria t.e salaries

Cost of various materials·
. ~. . . .. ".-.' ." ..

~Miscellan~.ous (includixlg. ~:e~:~;~rs)

Savings in .. For.~ign ~change

(1 l,ess 2' +3+" 4+.'5 +"6)"

us. $

1,221,636

312,000

16,056

38,400

,11,5·20

4,800

.-

125'. Tha t 'figure" excl-u.des~:tlie cost 0'1 machinery and equipmon t which

'W:a:sestimated at US.$ 68o'~6ob. But as the figures show, however,

that' -~ost is well 1fithin the y·ear:i.Y saving' in foreign exchang'e - i.e. 9

trS.$' 838,860. .A. year's pro-eJ.uc"tion tnus appears ,to give a foreign

exchw'lge saving w"iJ.ich can en'iirely finance the c'~st of m~chinery and

equiprnen-t'.

126. Thi~"conclusion, w,hich is ,for 51 .specifi~ country and a f?P.ecifiq

plant obviously cannot be gener~lized. But if a plant u~; a

fairly large capacity brings about substantial savings in foreign

exchange, smaller plants 1iQuld bring about perhaps less subst'~rnt'i'al

s t:1"'~ings, -bu-t ··hardlyn·o s~a·tiings" a t :-:al·l·;···.r~~..-·.

(ii) Sheet glass
••'#

127 • .An investmen t of the order of 'tIS". $ "4 million made wi thin the

next 'five years at the most would make the s~~~egion self-sufficient

for its needs of sheet glass. ~rhis is an a~r.+~l ra te of investmen t of

less than US~$ 1 ~~~~~~?n~twh~ch is clearly wi.t4iri:the gr.asp .9f the

individual countries let alone the sub-region 'as a whole.
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eXJ2:~~d;itu.re }Ta.~, .a.I t.be q.rtcier of :.U.S~~$ 1:·~:5 ..I~li~,l.io.l1 a.rirlll~~}~y;~~:oJ~~.t.~e.·~

.sub-region a~La 1··rholn .f. tJ ~:·~"s 'pe~~~ :i.rt· 1957 ~ ..Lt ·9;pl.?ro~8~1~(i.;:J!p.r:t.~::.4;"rO

mi,~~iq:~l,annuallY •

fo.r.~ign". exchange v
• .' _.. ~ -·f.,;:<. ,'~ . • ~ •

O-.::d.8r o·~' ..ex:p€:ndi.·~~lJ: .•~

pro"d.uotion i.se}.:.p~.qted tc ~')e V·.81'':{ :lovr i.~+. -t4~ st11.;,,·region l). The pr:o.s...

!' :.;p~ects. ar.~ therofo'I~e tllat .tIle clevelo~p~'(3:nt of the.:.~ndllst:ry lv-ould 1)e

&r.rest.ing:, .~!~feGti\Te1Y._.,arl ..ot·h8rwlse eV'er incre2si32g:. ·e:rpend.iture.on.

imports. .S~ch :i~!ll~.PI;;ts ,~~;re8J~t.i~ated to. n;ecessi-~atGtl1e ~~I)~n~~t.ur:.e.

of US. $ 2-3 mil1io:n arlGu.al1y 'b;r 1970 arld. LJSlI- ~ 3,-5 ni.illiOYl d.ollars by

19150 The cumulated. ·value of tb.e expenclitl.lr8 C::J. imports betvreen n01i

and 1975, if steps c:re not talcen to cleve~op d.omestic pl--ociucticn) is

estimated to be of the order of US($ 20-30 Il1illiO!1 Such simple

calculations alrea~- empb.asize the argtunerl ts f«r: :i_mm8dia te and urgent

aotions towards the de'v-elopmen t 'Jf the r~heet glass jIl.dustry in th€~

sub-region.

(c) Concluding reme.r.k:£

129 ~ The discu_ssion o:n emplc;yment and forei.gn exchange savings showed

that the bene±~j-t8 to ";. icTf::;cL fl"lom 2-:1 :L'Gtegrated glass indu.stry for

Nevertheless 9

this is not an argument o:Ltl1eI' fO:t, :postp0ning the substi tution of

imports by domestic rIla."Y.l'l:.factures OI~ for uJ1del"-"estima ting the consider"~·

able indirect benefits t11'3.t v.TOllld accrue f:com the development of the

industry"

130. The COIl tribution of-- the d.omestic in(lus try· -to tecb.noJ.ogical

know-how in the sub··..region ca...'YJ. ~b.ardly- be exaggerated. The local

industries would be ·valua"ble tI'aining grounds for glass -technolog<ists,

foremen ffild skilled operators~ The technological groundwork would

thus be laid for the long·--"t;e:r-ill development of the industry, for future

technical initiative; and for more relevant research and study under

the specific conditions and requirements of the cOQ'YJ.tries of Africa.
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131. FinallJT 9 it lJol.lld -beappreciated that the development of the

industry would be enemore adcli t'ion to tl1.e essential need for

diversi±"ication of domestic production ~ which is vital to' economic

developmel1t'in gene·ral. Supply situatiolls could be improved', rising

prices due to seasonal' shortages would be a"Toided, and ··1.inl1ecess'ary'
, '

delays in supplies would' not occur. For example, although :prc)duction

costs of the irnmedia te plan ts proposed for the sub-region migh't not
~ .. '.

be 'low' 'enough to bring down prices of sheet glass in the near future,

yet' the ve'ry stability brought abou.t with' regard to supplies is very

likely t'b" ini'luence housing and building c'~sts favoura.bly.

•
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...
• 'rOj:: L132. With regard to medium and high consumption areas,' ni~:r:1S~tsare

.. ·~·_·_·~'····""·······"-·-···far ge-······enougll" "~f;'o" 'i~:aJ:;ran; :G·"····t"Iie·~· "'as :t·ab·!·~t:Sl1rrrerrt··· of··--gi1i·s·swar'e·'· 'p-lant·s··-·of_.~------_.... '~-".- ..---~".
J",. ·3 .;.'~:'>.

varying ce.pacit~.~:s·;~···"~TThes(3 capacities have been roughly indicated in

; \. .' J

133. ~'~~·.1 ~-~,) £a~,: -:'acJ':'lO~'l c0118umption areas' are' 'concerned, (i.e. Malawi,

Burund_i, Rvranda j ....:.:~aur.i.tius, and Somalia) , national markets are not
~ • I ••:.. ..' '

large enou.gh ~9.L~:~pp.~rt economically feasible plants 0 There are three

ways in vil1ich;··~~th±·s;··~:problem can be overcome.

134. 'llhe firstj.sn~9& the low consumption countries to take advantage
_."'" , ".'''''-''' .,." ~.. ,

of surplv~;3 capaci'tY·l'i!i the plants of their larger neighbours. Present
.~" .'. ",\ .. ;

indications are.' -t.t.l·<;1..:t":5.:this will be a feasible solution •

..._. _···.. ~····~~ ..··f35·~ "-"-""Tlie"'~ second' .i s"--f'or" .tn:es-e~~·c·0t:aTtri:trg·_..tu'···-e·s·t-ai):t:±sh""'p'l'an t--s" -wb:ie·h~··w·:i-l··l··· .,. _ .

supply their own mq.~,k;ets an{'=th~i;deficits iri-Cp~op.uction iii the high ·
_ ••~w~•••••~· ••4:.::..~:.~~...., -- -.,.' i "" _I... '.' . ,~. ~~.~

and medium c011sp:fup·t·i6n coun'tries. There are 'ea,.s:es·:·where this solution
~.' (. ."

1 . t" " •••~_

is worth co:n.s-,~9-~~ng.....seriously.
;:."

1360 The ,t~b.i,~~..~ ·a:pd.:perhaps the bes t 9 is a sys tem of in terdependence

based on spE/cia}~iz·a.'tion. The low consumption oountries would con-
.' . . ,r :

centrate orl_..:,.-~r:~.·e .PJ:.~9.duction of special glass products (e.g., laboratory

glass), and'>:tlik:;'h,:L-gh consumption coun -~ries on ordinary glassware. In

. _~ this "t·ray Cj t}l
j
e; ..i~qW·.L ·~onsumption areas would avoid the danger of operating

-.- --"-». ----~~~li'---~~di;;~~:;-&~as~__ pl~l~ t s a tii~w'-c~pa-city';->:Whiie--'thehrgh>-an'd:--medTum->.'
. ~..'

consumptioll ar'eas :w·Quld be free. ,t~o establi·sh....la·rge and profi'table plants
'~. .'\ . . ,'- , -

wi tll0Ut fee)~:i:Jq.~;.()·~~lig·ed to ma~Atain defic'i ts··, ..irl: :pr.oduction.
~•• '~" .:. c. . .;~ .1....;. J. .'~.:.... ' '. . . .~

..
•:. l. ~ .•:

2 0 ;--Sb.e~.t· Jj;lass ..'
;:~~,,,,:~;.......~~,: .

, .... l ,••~.

137 0 The ·'~.9.~"·~ego·'·iil~),.,:4:iscussion on the basic economic and technical

._.;....._-~~~~--,-~.. ¥ ••••••f.~.9.1i.Q±.§......g_~y.~.~.~.~~l:!:g :·:t:ll& growth of the industry would suggest the follow-
..... _ 1. ..~04 _ ..~ _ b_~ , '0# .--- ~.,' .--.... .-_ __ ', _ _ ', .. __ ' ', ,. "._ ' _ __ ~ .- ~ .._ "':...••_ ~l ;_~ _ _ ,._ ' •••. , •.••• ; .

ing ::d:.evel~·op1n;ent:: :pa·ttern=.fo.iC,_·~.the.indus:trywi~~~hin. the East;;'African
.. . , .. ' '..... " ..... ~ . . .:~ '.) : ~

-."----._ ~.._.~._.__ s:y:::p=.::t.~ ~.gJ:9.~ ..~_., ..~._ _..~.._._~,_w ~._. ~_ ._ .." _.. ..
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TABLE 16

Sheet Glass Industry, Summary of Development Possibilities and Costs
.-:!.\")

Unit

Annual
oapacity

~.( ~.QJl~; ! ..per
.,,! •. ~~) ':y €)ci":r' )

Choices of
locq~,i?:n

When
required

,!,n, "_', ~

, ..

Marke·t·st'o. '
be served

Investment
costs US $
'million

~ ••~ '. I. ' '4:-

".

't'. ,7

,1.235

1.3

" ... ~'

\. ~ .'

Zone A,
':Ethiopfa
French
Somaliland,
~oma+.~,a .

,,%on'e .B"
Burundi 9' •Kenya,
Tanzania, ... ,"
R~and~ ,and.
Uganda

zonae
C~m<?r97
Madagascar,
·Mauf:i.tius ~

Reunion

Zone" A
Ethiopia'9 .
Fren~p .
Somalilahd,
Som~,~~a 1'1.~th
possi'f:)i-lities
9f~Jq)ort ~o

'the iRe'd Sea"'
:area

Zone'D
Iv.I~laW~i'
Rhodesia,
Zambia'with
po~sibili~ies

',' ''.! ... of expcr;t~to
,K~ tanga" '~nd.

Mozambiqu~ to
mak'e up: for '
.unde~~capacity

utilization
'before '1975

before
1970

'before
1970';

". ;

after
1'970'
pefQre
"'1975

(_ ......., '.. ~. '. I'

,.. '"\"'
...1;' ~.~

Total:~ 'imp'or'-t-;'substritut'J.on·: 'of 'shetet g,l-ass in' the
East African sub-region

Coastal plant
Mombassa/
.Da,r-:-.e,s-~l}aa..m:',

Pos·~,iiblY a
h,U1'terland.:.
;p'lan,~~. Adp.i,s

-, Abab'a!Asmara

. Hinterland
..... ~'. i ~la.rl t',l. ',. ,

.. ',.~Ndolal
Umtali

10,000

... ,F'·~;r '.~d

Unit 1

Unit '"3

Unit 2

1975

~ Rounded figure.
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ANNEX I

TABLE - 1
Imports of sheet glass

(Quantities in 1000 sq:rt:)

Country 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963

EthiOPi~ 931 1,076 1,216 1,206 1,119 1,119 1,507 1,432 732 1,200

Kenya 2,297 2,277 2,626 2,613 1,746 2,314 2',592 1,291 1,357 1,409
MadagascarEI 807 972 869 817 794 887 934 814 1,242 1,010

Mauritius 926 1,119 1,055 1,550 1,421 186 2,476 2,056 1,292 1,29~
Tan.zania 781 761 908 962 818 915 797 943 872 1,023
Uganda 793 1,063 1,167 755 909 791 884 528 484 996
Malawi

~Rhodesia 3,917 5,837 5,627 7,137 5,804 4,439 5,191 3,662 4,416 4,'466

Zambia
-_-.

Total 10,452 13,105 13,468 15,040 12,611 11,251 14,381 10,726 10,395 11,396

Sourceg National Trade Reports.

~ Based on import values of sheet and plate glass. Quantity conversions. assessed by consultants.

E.I National trade report given in million ton units, sq.ft. assessments by. secretariat.

E.! 1962 figure.
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. TABLE 2

Imports of plate g1ai::ilin the East African sub-region

Qua11tit:Les irl ·lOOO_sq.ft-~

COu11try 1954· 1955 10£::'< lOr.;7 1958 1.959 1960 1961 1962 1963'.J_/ ./ .... , "'/.,11

--- .,.-.----...._--... ~ "'-·,~·-··__.l·'-""'·'_""""""_'''-''''''-
. :.'

- .

Ethiopia~ • c .. .. o • .. • 0 .. .. • Cl .~ .,
Keny~ 87 126 286 215 '182 123 102 52 56 34, bJ It· .

~ .. ,

l\IT r' t1 ~ ()'P c.':l n ~ ~ ~ . .. o 0 • 0 110 126 145 III 147 ,,270.... - --"'''I''' ............ -

Mauritius - 65 54 65 ~2 43 47 45 208 20&2/
TanzarLi.~ 15 39 70 46 34 .' ',_. 26 '25 41 21 34
Uganda 32 63 56 37 50 46 26 42 22 20

Malawi

iRhodesia 263 .- ..... -. 304 339. ..493. 459 269 384 218 506 ,; 91
Zambia Y-

''',' .
, .

f4

Total 397 597 805 826 857 635 729 509 960 657

Source~ National Statistics.

~ Inoludod with sheet glass in Table I.'

E.! National trade report given in 'Metric units.~-- Sq.ft~ a:-ssessm-ents. by )seqr~tariat

E.! 1962 figure.
.~
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TABLE 3

Imports of sheet an~ plat~.?lass in the East African sub-region

"('Quant':i>ti'e-~ in" 1000 sci.it.)
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·Country·'·····__·

Ethiopia

Kenya

M:a'dagascar

Mauritius

T'anzania

Uganda

Malawi

Rhodesia

Zambia
I;

1954 ""1955 ..·.0·. ·· ..1956 1957 .. '1<9"5'8"" ······1959 - _..' '--1960 . -1961" " '1962 ·····_·--1963.. ·· .
~

.... '- .. . . ~''- .' ~-. -'04.'

931 1,076 1,216 1,206 1,119 1,119 1,507 1,432 732 1,200

2~ 384 2,403 2,912 2,828 1,928 2,437 : 2,694 . 1, 343 1,413 ; Ii, 443

807 972 869 817 904 1,013 1,079 925 1,389 1,280

926 1,284 1,109 1,615 1,443 829 2,523 2,101 1 , 500 .:; ;-,1:; !500

796 800 978 1,008 852 941 822 984 893 i,057
825 1,126 1,223 792 959 837 910 570 506 ·1 j 01;6

4,180 6,141 5,966 7,600 6,263 4,708 5,575 3,880 4,922 4,557

...fll.ctal .....10.,849 _13..,70.2 " .. 14,.2.7.3..--... ..15..,86.6 13.,468. ... 11 ,.886 ..... ~_._.15·,·110 ..1.1 ~ 235 11,355 12,053
! •

. .. ' ~ . ~ ..".... . -.. . ~ - _.. ,- .. .

Source; Tables I and II.

,'.:;
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TABLE 4

··Va·lues of 'imports_ or'~'-:~h~~~___~nd plate glass in the East African sub-region

:Val~<3 ...!Jl, 1000. US!

Country 1954 1955 1956 19'57"'-- 19'58 1959 1960 1961 1962 :1963
-

Ethiopia .. 89 104 101 88 98 136 136 62. 129

Kenya 253 269 413 368 263 320 364 164 181 165

Madagascar .. .. • 0 .. 125 124 136 125 179 ).87

Mauritius 74 101 121 102 106 123 140 136 145 145

Tanzania 91 105 114 III 103 98 104 128 1.06 J...:l~

Uganda 231 231 354 319 224 276 310 155 1$2 15·7
Mal~wi

~Rhodesia 404 599 633 837 197 .514.,._ .... .. 5·96 .. ·424 591 393
.. Zambia

To..tal '- ...- ~ .... 932 1,303 1,560 1,643 1,610 1,391 1,588 1,202 1,315 .1, 211

Scu~ce: National Trade Reports.
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TABLE 5

The share of the construction industry in gross domestic fixed capital formation

'Perce'htage'" Dwellings
GDFC!aNP:' ;

----------- 55 --------------
----------- 61 ~-----------~~

----------- 48 ---------------
----------- 38 ---------------
----------- 45 -~~----------------------- 36 _l ~

Couritry'

1....

1. Ceylon

2~ . China (Taiwan)

3. Cyprus

4:. Denmark

5\" Ecuador

6. Ghana

.~ ..

Y~ar

... 2

1950
1953;
1958·'
1960

195$
196.0

1953
1958
1960

19;48
19-:5<3
19:5:8
1960

1950
195.3
1958
1960

1958
1960

3

9
10
12
13

15
18 (::"~

14 .
11
16

13
16
11
19

9
11
13
14

30
20

4

11
13

30
23
24

22
19
15
15

11
12
17
13

%...
~._. ..'- .-- '.' -

Non-Ee.eiQ..
BUild~ng~'}, '

5
._.,_ ..~.,..... _.- ...__...-..

21
20

12 ~

12
11

10
13
15
16

6
6

11
9

\-.

_. Sub-total
4'.1+·5

6

48
38
45
36:

33
33:·'

42
35
35 ..

32
3,2
~O

·'}i

'23
18
28
22

.61
55

Other
Construotion

7

25
30
29
36

18
21

14
16
14

15
15
14
13

29
28
25
30

18
13

Total
6 + 7

8

73
68
74
12

51
54.:.

56
51
49

47
47. '
4'4'
44

52
46
53
52

79
68
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. -( T~?le' 5 Continued)
.........

.. .. .. .. ~--

Country Year Pe roantage.: Dwellings ;% Non-Resid. .. Sub-total Other Total
GDFc/aNP Buildings 4 + 5 Construct~!qp .6 + 7

1
. - .. ". ~~ .. '" ·_··--2·········· 3 --4.~ ._~__...._ 5 6 7 8

. ~- -. , .. ...... '- - ....

1948
_." .-".' .........-~

87. Greeoe 11--"-' ... _.... ..-.... 33·,
~ -.. . '. .... ,-.. ". 41 23 .61

195~", 12' ··..39· 13
I ~

52;';. 22 74- ......

1958" 18' 30- 10 4():·. ~, 21 61
1960 25 21 11 32' 20 52

8. Honduras 1950 12 29 19 48. ·24 . 72
1953 17 20 23 43'· 30 73~

195~ 13 25 11 36 23 59

9. Ireland 1953 15 21 16 37 25 62
195~ 13 13 17 30 23 53

10··.··· Italy 1953 19 21 5
;" f

26 26 52t
1958 20 29 7 36 25 61
1960 22 25 8 33 24 57

11. Kenya 1950 .. 22 .... : 22 44 19 63
1958 19 18 18 "36 25 61
1960 18 11 15 3'2 23 55

12. Luxembourg'. 1958 24 17 18 ' .. 35 . 22 57
1959 23 16 .-~ ---, -.. . .. 20 36 24 60

......
. .... '~"'.. .

13. Malta 1958 23-... ' . ~. - ... - . 15 16 3'1 28 59
1960 20 2"2'''·' ..... _. •• _ .... , •• # ...._ ....

16· 3.6.. _,.. 30 - 68
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(Table 5 Continued)
.~--

... .\i'~".~".__.

Country Year Pe:~centage Dwellings % Non-Resid. Sl-lb-total Other rro"lial
GDFC/GNP Buildings 4 + 5 Constru.ction 6 + 7

1 2 3 4 5 6 1 8
..,.......1~''''''~___· - ,.........~·r"

14- Mauritius 1953 15 25 11 36 20 56
1958 16 21 10 31 16 47
1960 21 25 10 35 17 52

15. Morocco 1951 22 19 11 30 20 50
1953 20 18 13 31 15 46
1958 11 22 7 29 21 50

16. Sweden 1953 21 24 39 62 15 77
1960 22 23 41 64 14 78

17. Tanganyika 1954 18 31 13 44 19 63
1958 16 32 18 50 13 63
1960 15 28 15 43 14 57

180 Uganda 1953 • 0 ------------ 37 ------------- 37 25 62
1958 13 ------------ 40 -------------- 40 19 59
1960 11 ------------ 35 --~---------- 35 23 58

Source: United Nations Yearbook, 1962. ..
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Annex II

The Demand for Glassware and Sheet Gla.s

19~-1980
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