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On account o f the fac t tha t stat ist ical w o r k lias only recently 
begun i n Turkey the application of modern methods o f statistical 
analysis to the economic problems of the country is great ly 'hampered 
by the lack of appropriate data. (Nevertheless there are already 
subjects f o r wfhich f a i r l y ad-equate mater ia l i s available. One of 
these is the consumption o f sugar, the product ion and (import of 
wh ich is i n Turkey subject to monopoly. A n attempt is made i n th i s 
paper to throw, by us ing the data at (hand, some l i gh t on the factors 
af fect ing sugar demand and i ts elasticity. We, begin by g i v ing a 
general survey o f the sugar economy.of the country. 

1 — The level of consumption and the sugar industry, 

'The consumption of sugar is i n Turkey a t an extremely low 
level. Fami l y budget investigations have shown t h a t i n the r u r a l 
population, f o r m i n g the vast ma jo r i t y (about 80\%) of the tota l po­
pulat ion, the consumption per fu l l man u n i t varies, according to 
distr icts , between 1.4 and 4. 4 ktgs. year ly (198-5). I n the u rban 
famil ies i t is higher, the corresponding f i gure f o r the worker f a ­
milies of Is tanbul being 13.8 tegs. (1937). The average annual per 
capita consumption du r ing the period 1927-39 amounted only to 4.1 
kgs. against 44 logs, i n the U . S . and 43 kgs. an Great B r i t a i n (1935). 
B u t account must be taken o f the fact t h a t especially ion the mortal 
districbs substitutes are i n quite extensive use, such as honey and 
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chiefly various f r u i t products, the preparation of wh i ch is faci l i tated 
by the h i g h sugar content of the T u r k i s h f r u i t s . 

U n t i l Ï9&6 Turkey had no domestic sugar production and a l l 
needed sugar was imported. The experiences of the f i r s t wor ld war , 
d u r i n g wh ich , .imports being largely cut off, the price of sugar rose 
to about '50 times i t s or ig inal level!, induced the Government of the 
New Republic to b r i n g in to existence a sugar industry . The founda­
t ion of sugar plants and the culture o f sugar beet was furthered 
by many measures. W i t h a v iew to regulat ing imports and adjust ing 
them t o domestic' production .a sugar ( ' import-) monopoly was creat­
ed. iM 1926 the f i r s t • p lant was founded and (during the next e ight 
years three other factories followed. Sugar beet production, de-
velopped paralltelly. The now existiaug f ou r plants seem 'capable of 
sat is fy ing the present domestic demand; the i r annual production 
amounted i n the years 1939-41 to about 90 000 metr ic tons. Imports 
decreased regular ly since 1926 and f r o m 1934 on sugar has been i n 
the malin only impor ted When beet product ion was deficient or f o r 
#i© purpose of f o r m i n g stocks. 

The Turkish sugar indust ry is essentially a state industry, 

.Atft iough pr ivate capital had participated 1 i n the f i r s t plants the 
indus t ry is now entirely held by three banks : the jâumer Bank, A g r i ­
cu l tura l iBank iand .Business iBank, itwo of which are state 
banks whereas the t h i r d (Business B a n k ) , though pr ivate in f o rm , 
is great ly under state influence. 

The sugar indust ry has also a pronounced monopolistic cha­

racter. The i m p o r t monopoly shuts 1 out fore ign competit ion com¬
pletely. A competition between the various plants i n the country was 
excluded f r o m the beg inning and after the i r amalgamation into a 
single corporat ion i n 1935, has become inconceivable. The industry 
is to a large extent 'even secure against the threat of the lew of 
substi tut ion, since the other .sweets used (honey, f r u i t sugar prepara­
t ions) are not capable of replacing sugar in certain respects 
— especially as compliment to coffee and tea — and since the i r 
production can not be easily increased. 

2 — The price policy. 

The price of sugar- is determined by the -Government in so f a r 
as it depends, besides the cost of prodiuotton.—principally — on 'the 
amount of 'the sugar t ax levied by the State. Up t i l l 1935, dn the 
ma in because of elevated production costs, i t was higher than the 
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price i n many countries. I t amounted fo r example in 1934 to more 
titoan three times the price i n England. I n 1935 w i t h the v iew to 
increasing the sales — and also d imin ish ing thereby the production 
costs — an impor tant reduction took place.. The price of granulated 
sugar was lowered f r o m 36.75 to 25, tha t of the other sort i n use 
(cube sugar) f r o m 39.50 to 28 piasters line kg . 1 ) . This reduction 

had a very favourable effect on consumption, the sales increasing 
f r o m 52.566 tons i n 1934 to 100.620 tons i n 1939, in wh i ch year the 
price of 25/28 piasters per kg . s t i l l prevailed. 

The sugar price policy d u r i n g the w a r offers peculiar and 
interest ing aspects. The rise of the general price level which f r o m 
1940 on could be observed in eyery country was i n Turkey extremely 
sharp. The index of wholesale prices had risen i n 1943 to almost 6 
times its level i n 1938. B u t sugar prices remained in the f i r s t years 
o f the w a r relat ively cheap, the price increases i n 1940 and 41 
being only m o d e r a t e 2 ) . The internat ional pol i t ical insecurity 
together w i t h th i s relat ively l ow price led i n 1941 to hoardings i n 
great extent. The sales attained the record amount of 108.451 tons 
(6.01 kgs. per capi ta ) . 

On the other hand, on account of insect and water damage to 
the crop, and o f tire fact tha t beet prices were not raised i n t ime i n 
the same proport ion, as wheat prices had increased, sugar beet 
production showed a sharp decline, leading to a corresponding fa l l 
an the output of the plants (57.000 tons against 87.000 i n 1941).. 

The Government, j udg ing i t impossible under the ex ist ing 
circumstances to ra t i on sugar consumption — and w ish ing at the 
same t ime to secure h i gh treasury returns — proceeded to drastic 

price augmentations. The price of granulated sugar was raised i n 
January 1942 f r o m 45 to 90, i n Augus t o f the same year to 105 and 
three months later (November) to the extremely h i gh level o f 480 
piasters the kg. , almost 20 times the prewar price. 

But i n order ¡10 alleviate the social hardships i t involved^ this 
last augmentat ion was combined w i t h the creation of a cheap sugar, 

destined to be d is t r ibuted to the classes wh i ch had suffered most 
under the extraord inary rise of the cost of l i v ing . Thus f o r the same 
sort of sugar a second much lower price came into being, amount ing 

x ) Accontdiimg to the official rate 1 Tiunkish pound ( = 1 0 0 piasters) is 
equivalent to labout $ 0.51. ( The preariiium. of 40 % pa id .for the Dol lar is taken 
here into accoiumt.) 

3 ) T h e price of g ranula ted sugar w a s raiisad in M a r c h 1940 to 35 a n d In 
A p r i l 1941 to 45 piasters the k g . 
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to 120 piasters the kg . f o r granulated sugar and to 140 piasters f o r 
cube sugar ((market price 480 and' 500 piasters respectively). The 
beneficiaries of this cheap sugar are the so called "receivers o f f ixed 
income", in rea l i ty main ly , act ing and pensioned employees of the 
state, the Hocal authorit ies, and of the governmental enterprises and 
works. Cheap sugar is g iven fur thermore to hospitals, boarding 
schools and s imi la r inst i tut ions, and ( w i t h the a im of encouraging 
beet product ion) t o sugar beet farmers at the delivery of the i r p ro ­
ducts. The quantit ies of cheap sugar thus d is t r ibuted and the amount 
of sales of free (expensive) sugar i n the years 1942-44 are as 
fol lows ; 

Amount of cheap Amount of Sales Total 

sugar distributed of free sugar Amount 

(Met r i c tons) 

1.773 60.281 62.054 
13.891 29.041 42.932 
22.597 52.448 75.045 

The price of free sugar could not f o r long - be maintained a t the 
level o f 480/500 piasters the. kg. H a v i n g almost led to a cessation of 
the sales i t had to be reduced i n May 1943 to 235/240 and i n 
November of the same year to 180/200 piasters. Th i s last price is 
s t i l l i n force, 'while the price of cheap sugar has always been kept at 
the i n i t i a l level. 

3 — Period of the investigation and nature oE basis data. 

We based our investigations upon the period 1927-39. This was 
done f o r the f o l l ow ing reasons: 

•As some impor tant data are unavailable," the years before 
1927 oouild not be ifaken into consideration. On the other hand, af ter 
1939, i n connection w i t h the wor ld war , abnormal factors begin to 
affect sugar demand and some data loose the i r re l iab i l i ty . The index 
of wholesale prices, due to the existence of o f f ic ia l as we l l as of 
black market prices, no longer reflects correctly the-f luctuations of 
the general pr ice level, and f r o m 1942 on, as a result o f frequent 
price modif icat ions and of the creation of a second price f o r sugar, 
i t becomes, as w i l l be explained later, impossible to compute an 
accurate araiual average price. Last bu t not least we have for the 

1942 
1943 
1944 
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years 1940-44 no series capable 'Of representing purchasing power. 
B u t a l though we 'draw our inferences f r o m the period 1927-39, we 
shall examine, a t the end, also the development of sugar demand 
dur ing the w a r years i n order to ascertain as f a r as possible df our 
results are belied b y th is development or not. We give, therefore, 
among our basic data (table om page 223) not only the f igures f o r 
the period 1927-39 b u t also those f o r the subsequent years. 

I n column 2 of the table are shown the quantit ies o f sugar sales 

(metr ic tons, a l l sorts o f sugar ) . These quantit ies are not qiuúte 
homogenous and free f r o m error . Whereas the f igures f o r 1936 and 
the fo l l owing years express the real quant i ty of sales (to whole­
salers) the items f o r the previous years represent s imply the aggre­

gate of sales of domestic sugar and of imports. I n fact the amounts 
of fore ign sugar marketed i n the years 1927-35 are unknown and fo r 
this period only impor t f igures are available. A s al l imported sugar 
need not be sold i n the same year and as i t is possible, conversely, 
by u t i l i s i n g .existing stocks to sell more t h a n the amount imported, 
the quantit ies i n question are certainly not accurate. B u t a com­
parison of the sale f igures obtained by this method f o r the years 
1936, 37 and 38 w i t h the real safes in nine same years, as wel l as the 
result of inquiries, lead to the conclusion that any errors our quant i ­
ties f o r the years 1927-35 may contain cannot foe-important. 

Whi le our safe f igures comprise bo th k inds of sugar used i n 
Turkey , our prices (column 1 o f the same table, piasters per kg, ) 
relate on y to the more impor tant sort, granulated sugar (about 60 fo 

of total consumption). The quantities sold of each sort i n the years 
1927-35 not being known, a we i ghed average covering the two could 
no t foe computed. B u t th is is possible f o r the subsequent years and i t 
is seen that the correlation between the average prices of the t w o 
kinds and the prices of granulated sugar was i n 1936-43 almost 
perfect ( r = +0 .9996 ) . Th i s fact leg.il¡im&tes the procedure of 
t ak ing only into account the price of the one sort . 

O u r prices are fur thermore wholesale prices and the i r averages 

f i g u r i n g i n the table have been found i n the fo l l owing w a y : 
* The mean prices f o r the years 1927-41 are simple arithmetic 

averages, 1 e. averages of the month ly mean prices (o f granulated 
sugar) wh i ch i n t u r n represent noth ing else than the ar i thmet ic 
means of the prices hav ing prevailed on the d i f f e rent days of each 
month . 

A s i n November 1942 there was created a second sugar price, 
the mean prices f o r 1942, 43 and 44 had to be computed by supple-

http://leg.il
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ment ing and combining th i s simple ar i thmet ic average w i t h a 
weighted average f o r cheap and expensive s u g a r 3 ) . 

To use instead of these averages the o rd inary weighted mean 

( — s (P q) ) where p represents the d i f f e ren t prices wh i ch prewail'-
2 q 

ed d u r i n g the year and q the quantit ies sold a t each price, t r ea t ing 
the cheap sugar distributed- iin 1942-44 as regular sales at the price 
of 120 piasters the kg., would certainly have been preferable. B u t 
the weighted mean prices o f granulated sugar could neither be 
obtained f r o m the Sugar Corporat ion nor computed, the necessary 
i tems being unvailable. H 

Nevertheless, as no very impor tan t price changes occurred 
d u r i n g 1927-41 and as the simple ar i thmet ic mean does not depart 
maiberidily f r o m the wieiighted mean;-when th i s lis the case, our average 
prices f o r these 15 years can be looked upon as quite reliable. ÎBut 
th is i s unt rue of the average f o r 1942, 43 and to some extent of that 
f o r 1944: ' 1 

a) 'The price o f sugar has undergone very sharp modifications 

iSn. the course o f the years 1942 and' 43. The month ly mean rose i n 
1942 f r o m 57 to 480 piasters to f a l l i n the next years f r o m 480 to 
180 piasters. The simple ar i thmet ic mean price can under these 
circumstances hard l y be representative. 

s) T h i s was done t h u s : 
I t is lenderstood that i n 1942 the d i s t r i bu t i on of cheap sugar me r e l y todk-

place an December . W e deducted therefore f r om the to ta l a m o u n t of the December 
sates the qwanti taty of cheap sugar, sa id to be sold d u r i n g 1942, and calculated 
a we i gh t ed .average price for this imonth on ly . T h e simple ar i thmet ic mean of 
th is a.veir.age and of the ord inary aneain prices for the other 11 imonths was ' tatken 
as the year ly average for 1942. 1-n 1943 aaid 44 aheap sugar was d i s t r ibuted 
th roughou t the year . B u t aU'hou&.h the y e a r l y amounts of the d i s t r i bu t i ons are 
k w w f l , the quant i t ies g iven out in eaah m o n t h could not be establ ished. W e cal­
culated therefore the imeam pr ice o f these years b y wdightirag the pr ice of cheap 
sugiar (wfhicih n&var cihianged) and the liivemaige price of expensive sugar (wihach 
reiruained1 sttaible only i n 1944) iby the i r corresponding yearly quant i t ies . O u r 
proeejdiwe cam fee suimim&ri'zed 'by the ionrniuilia 

M - 12 q + p ' q ' 

q-t-q' 

wihere M is iihe igenemal -average pr ice for trie year, p tine m o n t h l y " mean, 
pr ice o f free suigiar, q the quant i t ies o f free siuigiar sofldi diuririig the year, p 'the 
oonstamt pr ice of cllieap sugar ainidl q ' the t o t a l laimioiurit .of i t d is t r ibuted ' in # i e 
course o f the year. 

I t m u s t 'be raoted' tha t th is me thdd , talking no account sof the montlhs in winioh 
the dlistrLbutioin o f cheap sugar w a s effected, w i l l y i e ld m igenerai d i f ferent results 
froim the imethoid app l i ed t o the .price d a t a of 1942. I t tgwes e.ig. as average pr ice 
for 1942: 141.1 piasters instead of 116.8. 
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ib) iSoarae o f the price modif icat ions were 'effected within months. 

I f th is is the case -the average price f o r the respective month and 
therefore the mean price f o r the year w i l l conta in a certain bias. 
For a -relatively larger par t of the. sales o f the m o n t h w i l l have been 
carr ied out to the lower price so ithat 'this price ought to be given 
a greater weight . 

c) 'There is reason to believe t h a t cheap sugar was not con­

sumed entirely by the receivers and tha t a considerable p a r t of i t 
came again to the market , to be sold a t prices approaching tha t of 
expensive sugar. I t is l ikely tha t this happened especially d u r i n g the 
t ime when the price difference between cheap and1 expensive sugar 
was very important , i . e. i n the months (December 1942-Apri l 1943. 

As regards the other f igures i n our table the fo l lowing expla­
nations w i l l .suffice to make -their nature clear: 

I n column 3 of the table is shown the population of Turkey i n 
the d i f f e rent years of our period ( i n mi l l i ons ) . 'The f igures f o r 1927, 
35 and 40 represent results o f censuses*)'. The population of the 
other years has been in ter - and extrapolated f r o m these three items 
by us ing a f o rmu la o f the type 

y— a + b x + c x 2 

where y is the population- and x the years. Column '4 gives the per 

capita consumption in kgs. ' (amount of sales divided-by populat ion) , 
whi le column 5 contains the index of wholesale prices prepared by 
the Istanbul Chamber o f Commerce w i t h 1913 as base year. I n this 
column the f i gure f o r 1944 is an estimate, made by analogy w i t h the 
development of the other index ( tha t of the 'Bureau of 'Business 
Cycles) lin the same year. F ina l l y i n column 6 we give t the real 

(deflated) price, obtained by d i v id ing the raw prices by the index 
numbers, o f column 5. 

4 •— Sugar demand — Sugar price —* General price level, 

T u r n i n g now to' the analysis o f our data we begin by po in t ing 
out t h a t since we have here the case o f a monopoly and the price of 

4 ) As a cons iderable number oil i nhab i t an t s cou ld no t be counted i n the census 

of 1927, i t s resuılt ( İ3.6 m i l l i ons ) was subjected .to ia correct ion. 
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sugar is determined a rb i t r a r i l y , demand is to be treated as the 

dependent, the price as the independent variable. 
I f we compare the var iat ions of the raw (unadjusted) prices w i t h 

those o f the total sales there appears between the t w o series no 
marked relat ionship. I t is t rue t h a t the i r coefficient of correlation 
fo r the period 1927-39 attains the quite h i gh 'level o f —0.712. B u t 
this is only due to the influence of the respective trends, wh i ch i n 
the period i n question are strongly d iverg ing. Thus i f we consider 
only the years 1927-36 we get f o r r the absurd value of +0.184, the 
trends as regards th i s shorter-per iod r u n n i n g i n simiilar directions. 

•Even i f we take into account the number of population a better 
result is not obtained : The coefficient of correlat ion between the 
series "per capita consumption" and " raw pr ices" amounts: 

f o r the period 1927—39 to —0.483, 
t, „ 1927—35 „ +0.435. 

• O n the other hand, a s t rong agreement manifests itsel f i f we 
consider as fu r the r factor the f luctuations of the general price level. 

The coefficient o f mul t ip le correlat ion, corrected fo r the number of 
parameters 5 ) , between the per capita consumption (y ) and the two 
independent variables, r a w prices (p) and index of wholesale prices 
( i ) has the fo l l owing values: 

For (he p e r i o d 1927—39 R' = 0.875 
y pi 

„ „ „ 1927—35 R' ~ 0.913 
y. pi 

The comparison o f the per capita consumption (y) w i t h the 
real prices ( x ) [ instead o f r a w prices (p) + index (1)] gives 
very dose results, the corrected simple coefficient o f correlation 
r' .amounting 

yx 
i n the period 1927—39 to —0.879, 
„ t f „ 1927—35 to —0.958. 

The coefficients yielded b y the two methods besides agreeing 
w i t h each other are a l l h i g h and l i t t l e affected by the length of the 
period -therefore also by t rend. As also strong theoretical reasons 

G) Acco rd ing to the mietJioid of Schi i l tz . See "The Theory amid Measurement o i 
D e m a n d " , Glwcaigo 1938, pp. 218, 740-41, 
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are a t (hand we conclude tha t sugar price, general price level and the 
number of population 6 ) have influenced as ma jo r factors the consiuimp-
t i o n of sugar. IAS a f i r s t approximat ion t o the law o f sugar demand 
we wr(ite the equation of regression of real prices on pier' capita 
consumption f o r our basic per iod 19i27 j39: 

y = 7.406 — 0.744 x ( & = i 0.359) (1) 

The logar i thms o f real prices and per capita consumption give 
an even somewhat h igher value f o r ir\ For the period 1927-39 i t is 
equdlvaHent to —0.912 and the equation, o f 'regression i s : 

l o gy = 1.062 — 0.717 log. x ( S = i 0.0304) (2) 

5 — The influence of purchasing power. 

I n order to get a notion about the nature o f the other factors 
a f fect ing sugar demand, the differences between the real per capita 
consumption (y ) and t h a t computed f r o m our equations 1 and 2 (y' ) 
are iplotted below against t ime. 

According to equation (1) According to equation (2) 

mi28 ?H W 77 S? ÎÎ W W % V » 5 ? - W7% 29 )Q V V Î3 W ?? ? i % % ?9 

There appeairs lin. the graphs a characteristic cyclical movement 
wh ich suggests t h a t periodic ' f luctuations o f purchasing power have 

6 ) If we .neglect tihe factor popu la t i on lainid seek the conrectedi s imple oorre-
la t i on coefficient [between t o t a l sales aadi r ea l prices we get : 

for the .perioid! 1927—39: 'Only (—0.758) ins tead o f (—0.879) 
„ ' „ „ 1 9 2 7 - 3 5 : „ (—0.919) „ f ) ( - 0 . 9 5 8 ) 
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influenced sugar demand. 'Moreover the steep .rase of the l ine towards 
the 'end o f the period gives- the impression of an upward t rend. 

'Let us f i r s t t r y to ver i fy the influence o f the former factor. 
For th i s purpose we need a series capable of representing 
purchasing power. iSSince- neither statist ics o f payrol ls nor an index 
of product ion or business act iv i ty are available, we use as an appro­
x imate doddcator hereof the deflated values of the exports. The 
reasons wh i ch make us believe that these values cou3d on the whole 
describe the development of purchasing power are the f o l l ow ing : 

.Turkey 'being- m agrar ian country wi i th a very l imi ted inner 
market , i t is clear tha t the level of the exports w i l l affect mater ia l ly 
the incomes o f Wide groups, especially those of the r u r a l population. 
Indeed prosper i ty periods have ias a ru l e always been marked i n 
Turkey by h i g h export f igures, depression periods 1 on the other hand 
by d iminished exports., a fact wh ich , b y tire way, ishouiid be noticeable 
i n every agrar ian country, ^ r t h e r m o r e there is a very h i gh corre­
lat ion between the values of the exports and imports <(v equalled fin 
the period 1927-37 '92 % ) ; :and the inference seemis just i f i ed that i f 
r i s ing exports are accompanied by increased purchases of f o re i gn 
goods they w i l l foe aH'so concomittant W i t h increased purchases of 
domestic products ' 7 ) ' 'The necessity o f considering m this.connection 
not the or ig ina l bu t the deflated export f igures needs' no fu r the r 
explanation. 

Certa inly a l l th i s can only be vaJlid under norma 1 ! circumstances 
and i n t imes iliike the present w a r period, when fo re ign trade is 
a r t i f i c i a l l y -cut off , export values w i l l b y no means, be capable of 
expressing the revolution of buy ing power. F o r i n such times, 
the decline of fo re ign trade can foe more t h a n compensated by a 
forced expansion of the inner market . Hence — and hawing no other 
sieiries wh i ch we could use instead o f exports — we have to con fkme 
outr analysis o f the relat ion between sugar demand and purchasing 
power to the -prewar period. 

. The originaH and deflated T*) values o f the T u r k i s h exports i n 
the years 1927-39 iare shown below: 

7 ) i m p o r t s ooiulld! bhereione. also 1 senve ias inldidator o i ipurc'hasiiEg power . Suit 
-as tar i f f s amid imip'ort regulat ions lharve uimdergioine v e r y slharp imodlificatio'ns d ludng 
the perioid 1927-39, tit wlas tJhoiuight prefenaible to ibiase the analys is >onl tihe expor t 
fiigiures. 

T * ) D'efliateid iby tike inldtex of wlholegaie prices (:blase yeair 1913) . 
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(Mi l l ions o f T u r k i s h pounds) 

Years 
Value oï Exports 

Years 
Value of Exports 

Years 
Raw Deflated 

Years 
Raw Deflated 

1927 158.4 12.55 1934 92.1 1372 
1928 173.5 13.39 1935 95.9 13.05 
1929 155 2 11.78 1936 117.7 14.41 
1930 151.5 15.15 1937 138.0 • 16.25 

. 1931 127.3 14.81 1938 144.9 18.00 
1932 101 3 13.72 1939 127.4 15.33 
¡933 96.2 14 87 

We must emphasize again t h a t the series o f deflated exports 
v a t e s is supposed to indicate only the development of consumers 
buy ing power, and dt shcfuid be noted that these values can j p y no 
means be representative o f nat ional income. i - -

Consumers purchasing power depends on several other factors 
besides the amount o f the nat ional income, especially the rate o f 
savings resp. investments and —• w h a t is very impor tan t f o r a 
country l ike Turkey — the relative extent of autarcie economy y i . e. 
satisfaction o f wants by ones own production, w i thout effecting 
exchanges. To make the meaning of th i s last factor clear i t m i gh t be 
pointed out t h a t production, though always creating income, br ings 
f o r t h purchasing power only when the products are exchanged and 
that , i f the rat io o f the exchanged goods rises to the detr iment of 
those d i rec t ly consumed1 by producers, 'buying power m i gh t increase 
w i thout a corresponding increase o f the incomes or of a decrease i n 
the rate of investments. 

'We believe t h a t the r i s ing tendency wh ich can foe remarked i n 
our deflated export f igures must to a great extent be ascribed to th is 
cause, i . e . to the fact that , dn connection w i i h the improvement of 
the t ranspor t conditions, the exchange economy sector widened While 
autarcie economy steadily lost ground. i ~ i 

I f we introduce the deflated export values (g) as second 
independent variable in to our equation of demand, we get ' as 
corrected coefficient of mul t ip le correlat ion R' v n the value 0,944 

y. "g 
and as the equation of regression 
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y = 4.709 — 0.696 x + 0.175 g, ( S = i 0 . 2 3 8 ) , (3) 

where y represents the per capita consumption -amid x tihe real price. 
The corresponding valine and expression f o r the logar i thmic f o r m 
i s : 

R' - 0.958 
log y log x log g 

log y = 0.521 — 0.684 log x + 0.451 log g, >(&= i 0 . 2 2 1 ) , (4) 

A calculation by another method conf irms the relat ionship 
betlween exports and sugar demand. I f instead o f the real prices (x ) 
and the real export values (g) iwe take as independent variables the 
raw price o f sugar ( p ) , the r a w value .of exports (e) and the index 
of wholesale prices ( i ) , we get f o r the corrected coefficient o f m u l ­
t iple correlat ion R'y, p e i the 'value 0.901 which, though no t as h i gh as 
the coefficient j u s t found, ds sensibly superior to tha t yielded by the 
two indépendant variables, r a w price and index of wholesale price, 
only (=0.875, see page 211). 

6— Changes of taste. 

The graphs of the 'residuals on page 212' showed besides a 
cyclical movement — w h i c h we t h i n k has been ^identified as the 
effects of f luctuat ions o f purchasing power — an upward tendency. 
This tendency could a t f i r s t s ight foe a t t r ibuted to the g r ow ing taste 
f o r sugar, induc ing — independently of an increase i n purchasing 
power — -those groups w h o already use sogar to-consume more and 
the non consumers to become consumers. I n fact i t can be said that 
i n Tu rkey th i s factor i s l ike ly to play a certain rôle. The general 
level of consumption is very low and the number of persons who use 
no sugar a t 'all should i n the in ter io r o f the country not foe s m a l l 
The saturat ion point being s t i l l very f a r off , the assumption seems 
reasonable tha t , fin t ime, people ge t t ing better aquainted w i t h the 
qualities of isuigar, the predi lect ion and demand f o r i t w i l l gradual ly 
grow, even i f purchasing power and price remain constant. The 
improvement o f t ransports w i l l certainly w o r k also dn th i s direct ion. 
B u t i f we p lot against t ime the differences between the observed 
values of y and those computed f r o m our last equation (No. 3) 
— w h i c h takes account of purchasing power—we remark t h a t a l l traces 
o f a r i s ing t rend have vanished. A s w i l l be seen f r o m the f igure 
below, the l ine f luctuates i n . general about the o axis and although 
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showing a sharp decline dn 1936 and .an abrup t rise m 1939. man i ­
fests no marked upward o r downward tendency. 
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Indeed i f we introduce in to our equation of demand an addi­
tional! variable f o r t ime ( the l inear funct ion t) we get a lower value 
f o r the corrected coefficient of mul t ip l e correlation. R'y. xgt equals 
0.940 whi le R' y. x g amounted to 0.944. I t results f r o m th is t h a t wha t 
seemed to be effect o f g r ow ing taste was !in rea l i ty due to the r i s ing 
tendency o f purchasing power. Nevertheless, i n v iew of the appro­
x imate nature of our index f o r purchasing power, i t seems advisable 
to postpone the def inite verdict on th is point. 

7 —• A transitory factor and a faulty item. 

The residuals calculated f r o m equation (3) are f o r the years 
193*6 and 39 o f abnormal magnitude. The deviation* o f the real per 
capita consumption] i(y) from, the computed consumption (y ' ) a t ta ins 
i n these t w o years the valuies —0J61 'and + 0 : 5 1 kgs. respectively, 
whereas dn the other 11 years the m a x i m u m deviat ion is no t more 
than 0.20 togs. This! gives the idea t h a t i n these years, .special factors 
must have been i n action, an 'idea which, 'is- conf i rmed b y the analysis 
o f the circumstances preva i l ing d u r i n g the years dn question. 



The Demand f o f Sugar I n T u r k e y 217 

I n June 1935 — • as was said before — the price of sugar was 
lowered f r o m 36.75/39.50 to 25.0/28.0 piasters the kg . which level 
was mainta ined t i l l 1940. 'The yearly average price for granulated 
sugar sunk f r o m 36.75 pilasters i n 1934 to 30.40 i n 1935 and to 25.0 
i n 1936. 'Since, on the other hand, there was d u r i n g the same years 
a marked rise i n the general price level, the decline of the real price 
was even sharper. I t f e l l f r o m i5.47 i n 1934 to 4.14 dm 1935 and to 
3.06 i n 1936. 

'Now i t can foe assumed tha t to sharp and continued price reductions, 

demand will not immediately respond i n the degree corresponding 
to i ts elasticity. Fo r i t w i l l take t ime to change the established habits 
o f consumption and' to f i n d new uses f o r the commodity, the more 
so as a decline o f price being i n question, there ds no economic 
constraint u r g i n g the consumer to these changes. I n other words, the 
increase o f demand Wi l l lag behind such price reductions. 

The fact tha t i n 1936 fhe real per capita consumption was much 
lower than the theoretiicai amount must, we ibeiiewe," foe a t t r ibuted 
pr inc ipa l l y to th i s cause. 'We can explain tine situation, m the l i gh t o f 
this hypothesis as fo l lows: To the price reduction wh i ch had taken 
place i n 1935, demand had -already been unable to react to the extent 
t h a t i t ought to, according to i t s elasticity (the deviat ion f o r th i s 
years i s — 0 .14 kgs.) . I t s reaction to the f u r t h e r impor tan t price falU 
had therefore, f o r the reasons mentioned, to be less strong. 

A s regards the year 1939 the wo r l d w a r Which broke out i n 
September of t h i s year meant a serious drawback fo r T u r k i s h ex­
ports (especially since the bulk of these take place as a rule d u r i n g 
the months iSeptember-Oeceimber) leading to a. quite impor tan t 
decline of exports relat ively to 1938. B u t th i s does not imp l y that 
purchasing power sank correspondingly. For even i f the w a r d i d not 
lead to an increase of business w i t h i n the , country, the decline of 
exports was due pr inc ipa l ly to the di f f icult ies o f t ransportat ion and 
apparent ly not to a (decrease of sales to f oreign countries, the value 
of the goods Which could not be exportet hav ing been, as i t seems, 
most ly received. Hence our export f i gure f o r 1939 can not be looked 
upon as representative of purchasing power. 

I f we leave out these two years wh i ch we regard as affected by 
abnormal or t rans i tory factors and base our calculations upon the 

; r ema in ing 1 1 years we get f o r the re lat ion between the per capita 
consumption ( y ) , the real price (x ) and the deflated value of exports 
(g ) the fo l lowing results : 
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R'y. xg = 9 . 9 9 2 

y ^ 4.986 — 0.708 x + 0.159 g <B= ,£0.0834) (5) 

and f o r the logar i thmic foran 

0.987, 

l og y - 0.577 —0.710 log x + 0.419 log ig ( S = i 0 . 0H09 ) (6) 

The coefficients o f correlat ion obtained being very near un i t y , we 
can regard these equations as the two f o rms of the equation of sugar 
demand. 

8 — Results and Tests, 

O u r logari thmic equation (No. '6) gives as coefficient of elasti­

city of demand the constant value — 0 . 7 1 wh i l e equation (5) yields 
as average value of elasticity ( i . e. the ^elasticity wh i ch corresponds 
to the mean: value o f the var iab les 8 ) —0.642. . The two f igures are 
quite close to each other and i t fol lows f r o m them- t h a t the demand 
for sugar i n Turlcey is inelastic, though not so much as i n the 
western countries, "the coefficient computed f o r instance f o r the 
United State l y i n g between —0.26 a n d — 0 . 36 9 ) . B u t th is difference 
seems reasonable as i t can be assumed t h a t the degree of elasticity 
w i l l i n general be inversely correlated w i t h (the (level of welfare. 

F r o m equation 05) i t ensues t h a t our t w o independent variables 
account f o r 98.8;% o f the variance o f the per capita consumption, o f 
which amount, according to the coefficients of determination, 82.U [% 

is attr ibutable t o the real pr ice and 16.4;% t o purchasing • power 
(deflated export values). 

The mean square error has f o r equation (5) 'the value o f 
0.0978 fegs., i . e. 2.21 {fo o f the mean per capita consumption. The 
corresponding value f o r the l ogar i thmic -equation is 0.0128 logar i th­
mic uni ts wh i ch we can express as 2.99 ffo o f the computed values " ) . 

We give below the diiifferenoes between the real per capita 
consumption and the f igures calculated f r o m equation (5 ) , f r o m which 

« ) See H . ScIiMltx, "TJie T h e o r y ainict Measurement o f DemfcrtdT, pp, 190-93, 
215-17¬

9 ) Coeff icients computed "by Sctnt l tz . See op . c i t . page. 196-7. 
i o ) See Sc t a l t z , op . ait., p. 217-18. 
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i t can be seen that the max imum deviat ion does- not even a t ta in 
twice the value o f the mean square error . 

Year 
Actual per capita 
Consumption (y) 

Kgs. 

Computed per capita 
Consumption (y') 

Kgs. 
y — y' 
Kgs. 

1927 4,48 4,47 . + 0,01 
1928 4,76 4,83 — 0,07 
1929 4!86 4,72 + .014 
1930 4,77 4,73 + 0,04 
1931 4,39 • 4,41 — 0,02 
1932 3,68 3,62 + 0,06 
1933 3,31 3,30 + 0,01 
1934 3,31 3,30 + 0,01 
1935 3,96 4,13 ~-0,17 
1936 — — — 
1937 5,40 5/49 — 0,09 
1938 5,73 5.65 + 0,08 

48,65 48,65 

The standard errors o f the coefficients i n our equations of 
regression and the resuflt o f Fisher's ( t ) test to wh i ch they were sub­
mitted are shown below 

Value of the 

Coefficient 

b - —0.7076 
c = +0.1592 

Equation 5 

Standard 

errors t p 

0.03127 22.63 < 0.01 
0.01762 9.034 < 0.01 

Equation 6 

b = —0.7096 0.03911 18.14 . < 0,01 
c s= +0.4188 0.07762 5,395 < 0.01 

I t is seen tha t -all probabil it ies are very tow, which,, to the extent 
of the l imi ted power o f proof o f this test, seems to validate our 
resnvrbs. 
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9 — T h e s u b s e q u e n t d e v e l o p m e n t . 

The best test f o r the va l id i ty o f a demand equation is to 
examine to w h a t extent i t is capable o f expla ining the subsequent 
development. I n our case th is test i s rendered very -diff icult by the 
fact tha t the years fo l lowing our period o f invest igat ion'are o f an 
extraord inary nature and tha t for these years we have no index of 
purchasing power and —• f o r part o f the period — no reliable mean 
prices. But i t is not altogether impossible. Le t us suppose fo r the 
moment that our index o f purchasing power (g) remained 
throughout the years 1939-44 a t i ts level i n 1938 ( i .e . 18.0) and 
compute f r o m equations,(5) and-(6) the theoretical consumption (y ' ) 
[making use o f our i tem for (g) and the 'year ly average prices (x ) 
given i n the table on page 223. The f igures thus obtained are com­
pared below w i t h the real consumption ( y ) . 

Year 
X 

Real 
Price 

• g 
Index of 

pu r e t i r i n g 
power 

y 
Per capita 
consump­

t ion 
Kgs. 

Computed p. cap. con­
sumption (y') according 

to 

Residuals ( y - y ' ) 
according to 

Year 
X 

Real 
Price 

• g 
Index of 

pu r e t i r i n g 
power 

y 
Per capita 
consump­

t ion 
Kgs. 

Equation 5 
Kgs. 

Equation 6 
Kt>s. 

Equa. 5 
Kg--

Equa. 6 
Kgs. 

1939 3,01 18 5,80 5 ,72 5 ,79 + 0 ,08 + 0 ,01 

1 9 4 0 3 ,33 18 5,58 5 ,51 . 5 ,39 - h 0 ,07 + 0 ,19 

194İ 3 f ? 0 18 6 ,01 5 ,59 5 .54 + 0 , 4 2 + , 047 

1 9 4 2 5,16 I S 3 ,38 4 ,20 3 .95 - 0 , 8 2 — 0 ,57 

İ 9 4 3 6 ,39 18 2 ,30 3 ,33 3 ,39 - 1,03 . - 1,09 

1944 5 ,26 18 3 ,95 4 ,13 3 ,90 - 0 , 1 8 + 0 ,05 

I t appears f r o m the 'table: 

1) T h a t the two equations give i n •general' — •especially f o r low. 
prices — quite close resul ts ; 

2 ) t h a t it he estimates hold good for 1939 and more or less also 
f o r 1940 and 44, whereas for the years 1941, 42 and' 43 they depart 
mater ia l ly f r o m the real1 consumption. 

iCould these conformities and disagreements be explained 
reasonably? To answer th is question we must consider each year 
separately. 

'For 1939 omr year ly moan pr ice is accurate as the sugar price 
remained stable throughout the year. The war hav ing broken out 
onily i n September, an appreciable effect of hoardings on con-
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sumption Is not to be expected, the more so as a t f i r s t , thiere was no 
reason to fear a scarcity of sugar o r an increase, o f i t s price. I m ­
portant changes i n purchasing power are -also not l ike ly to bave 
ocoured and since, according to our equations, this factor has only 
a secondary hear ing on sugar demand, the changes wh i ch real ly took 
place would not affect mater ia l ly the f i gu r e computed fo r -this year. 
Under these circumstances i t seems jus t i f i ed to see i n the agreement 
between actual and computed consumption i n 1939 a conf i rmat ion of 
our equations. 

A l l th is is t rue to a great extent also f o r 1940. I n the Course 
of th i s year the sugar price was modi f ied only once and that very 
sHghtly so tha t our yearly average price ishould be quite correct.. 
Furthermore there is no reason to believe tha t mater ia l changes of" 
purchasing power ocoured, especiaiHy since the general price level 
varied very l i t t l e i n , th is f i r s t year o f the war . (Hoardings 
m igh t have begum, bu t our computed consumption, being 
somewhat above the real quant i ty , offers a certain marg in fo r this 
factor. 

(For 1941 the yearly average price i s apparently also t rus t ­
wor thy , only one simall price modi f icat ion hav ing taken place d u r i n g 
the year. O n -the other hand, a l though i t can be assumed that there 
took place far-reaching changes i n the s tructure of incomes, due to 
the general irise o f prices, no th ing can be said about the probable 
level o f the purchasing power index. B u t there can be no doubt that 
the impor tan t surplus i n actual consumption (relative to computed 
consumption) results i n the ma in f r o m hoardings wh i ch were, as 
explained before, very pronounced i n 1941. 

i n 1942, on account of the g r ow ing in f la t ion , the alterations i n 
the s t ruc ture of incomes were cer ta in ly very accentuated. The 
decline of the f i xed incomes and the rise i n the incomes of farmers 
and entrepreneurs assumed very great proportions. Bout no surmise 
whatsoever is possible about the f i n a l effects of these alterations, on 
general purchasing power. I t most moreover be born in m i n d tha t 
our mean 'price f o r this year i s f a r f r o m being Correct. Nevertheiiess, 
i t iseems certain that on account o f 'the drastic increase of the sugar 
price hoarded sugar was consumed lin 1942 to a great extent, wh i ch 
may account, a t least par t l y , f o r the ifact t h a t real consumption was 
much less t h a n the computed. ' 

Fo r the great dag of actual consumption i n 1943 behind the 
computed consumption the fo l l owing explanations can foe furn ished : 

1) There i s reason to suppose t h a t i n consequence o f very heavy 
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taxes, created' th is year (capital levy and tax on agr icu l tura l 
/products), purchasing power declined, though lit i s an open question 
i f the index fe l l 'below the level of 18.0 on w h i c h our calcuations 
are based. 

2 ) The real yearly average sugar price seems to be higher than 
our f i gure (6.39), as i t is to be assumed tha t resales o f cheap sugar 
to prices approaching t h a t o f the expensive sort occurred precisely 
i n t h i s year. 

3) The fact tha t demand does not immediately respond1 t o con* 
t inned, price reduction® m the degree i t ishould (according to i t s 
elasticity, has apparent ly played also a part , f o r dn the course of this 
years, two very impor tan t price reductions ( f r o m 480/500 to 
235/238 and to 180/200 piasters the tog.) have taken place. 

i n 1944 the actual and computed quantit ies of per capita colli-, 
sumption approach aga in each other. .The fo l l owing circumstances 
m i gh t have contributed to t h i s : 

A s the sugar price remained constant throughout the year, i t 
can be supposed that the fac tor mentioned above under 3). lost i n the 
course of t ime i t s force. -Further, sıinoe the difference between the 
price of expensive and cheap suıgaır was great ly dimiiniished, i t is 
l ike ly tha t factor 2 laiso was not effective. (But on the other hand, we 
know noth ing about the development of purchasing power i n this 
year and the index o f wholesale prices f o r 1944 and therefore also 
our year ly nnean price represent estimates. 

I t i s (seen t h a t the divergencies 'and agreements between the 
actual and computed consumption f igures are to a great extent ca­
pable o f being explained reasonably. IBiut there i s another point 
wh i ch isieems to inval idate our results, at least our equation (5 ) . 
According to th is equation, i f the reali price o f sugar shou'ld1 rise 
above (iroughJly) 10 piasters the kg. (¡1913 pa r i t y ) , the purchases of 
sugar ought to cease completely and at h igher prices consumers 
ought, instead of buy ing , sell sugar, equation (6) g i v ing i n th i s case 
negative values f o r y . B u t d u r i n g the months iBecember 1942 - AprÜl 
1943, a rea l price of about 16-17 piasters the kg . prevailed ( for free 
suigar) w i thout t h a t purchases stopped. To th i s possible objection 
i t must he replied tha t eqtuatiion<(5), representing a l inear funct ion, can 
not be va l id if or extreme prices1 andı recourse must be had i n such 
cases to the logarithmic form. Indeed, our equation (6) is 
apparently capable o f (describing the development d u r i n g the months 
i n question. For example i t ensues f r o m our calculations that i n 
December 1942 the sales o f free sugar amounted1 to about 245 tons. 
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I f we suppose tot the index o f purchasing power was at the level 
of 18.0 we get f r o m equation (6) as month ly per capita comsuimption, 
corresponding to the real price o f 17 piasters, the amount of 0.14 

'kgs. The div is ion o f 245 tons by the number of persons not 
benef i t ing f r o m cheap sugar (presumably some 14-15 mi l l ions ) 
would giilve a very close result. We can say that the evolution of 
sugar demand i n 'Turkey d u r i n g the w a r years, furnishes an 'induc­
t ive proof f o r the general super ior i ty of the logari thmic demand 
equation to the l inear f o r m . • 

I t is seen tha t the couirse o f events -in the subsequent years 
seems not to belie our results bu t on the contrary to con f i rm them. 
Nevertheless, par t of our data, especially our index of purchasing 
power, is not reliable enough f o r a f i na l judgement, and as th i s atradlex 
can only foe valid: f o r the years before 1939, our equations are not 
liable of being o f pract ica l help to sugar price policy. I n order to 
clear the problem def inite ly, better and more exact mater ia l is 
indispensable. 

Basic Data 

Years 

1 
Price 

granulated 
sugar 

(piast. the 
Kg.) 

•?. 

Total 
sales 

(metric 
tons) 

3 

Populat ion 
(mi l l i ons ) 

4 

Consump­
t ion per 

capita 
Kgs. 

5 

Index of 
wholesale 

prices 
(1913-190) 

6 

Real 
Price 

(piast. 
the kg.) 

1927 44.89 62721 14.00 4.48 1262 3.55 
1928 42.05 67901 14.26 ' 4 .76 1296 3.24 
1929 39.84 70603 34,53 4.86 1317 3.02 
1930 37.67 70672 14.80 4.77 1000 3.77 
1931 35.53 66150 15.07 4.39 859 4.24 
1932 37 03 56503 15.34 3.68 738 5.02 
1933 37.15 51712 15 61 3.31 648 5.73 
1934 36.75 52566 15.88 3.31 672 5.47 
1935 39.40 63737 16.16 3.96 735 4.14 
İ 936 25.00 73685 16.44 4.48 817 ' 3.06 
1937 25.00 903)2 16.72 5.40 849 2.94 
1938 25.00 97465 17.00 5.73 805 3.11 
1939 25.00 100620 17.38 5.80 83.1 3.01 
1940 33.24 99299 17.81 5.58 999 3.33 
194Í 42.72 108454 18.10 6.01 1836 3.20 
1942 116.77 62054 18.39 3.38 2265 5.16 
1943 253.45 42932 18.68 2.30 3683 6.39 
1944 157,88 75045 18.98 3.95 3000 5.26 


