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ABSTRACT

C igarette , besides being an:.important source o f  E xcise tax 

revenue to  many cou n tries , has in te re s t in g  th e o r e t ica l im p lica tion s  

mainly because o f  the very p e cu lia r  consumer needs i t  s a t is f ie s  and 

beoause i t  has no exact d ir e c t  su b s titu te , except substitu i jn among

the d if fe r e n t  brands that e x is t .  Over the yea rs , the t io n  o f

c ig a re tte s  in  N igeria  has increased  remarkably d esp ite  a l l  the

m edical, s o c ia l  and r e l ig io u s  campaigns against smoking.

This study attempts a t  explain ing the observed va ria tion s  in  the 

N ational consumption o f  c ig a re tte s  w ithin  the period  1950-71 as 

in flu en ced  by some v a ria b le s , the strength  o f  which the study t r ie s

to measure by applying econom etric methods. The va ria b les  considered 

are economic and demographic fa c to r s ;  the economic fa c to r s  in clude 

income and p r ice s  w hile the demographic va ria b le  i s  changes in  the 

p rop ortion  o f  smokers in  the p op u la tion . The study th ere fore  estim ates 

the e l a s t i c i t i e s  o f  demand f o r  c ig a r e tte  w ith re sp e ct  to  income, 

average p r ice  o f  c ig a r e t te s , p r ice  index o f  a l l  other commodities and 

the demographic f a c t o r .

The s in g le  equation model i s  adopted to  analyse idle annual tim e- 

s e r ie s  used in  the study. N ational aggregates as w e ll as p er  cap ita  

data form ulations were te s te d . For the dependent va ria b le  ( i . e .  

quantity o f  c ig a re tte s  oonsumed) aggregation  lo g i c a l ly  means the 

assumption that c ig a re tte s  are homogeneous. The fu n ctio n  adopted i s  

n on -lin ear  in  the o r ig in a l data but lin e a r iz e d  in  logarithm s, the
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parameters o f  which were derived  by le a s t  squares. Besides these 

other v a r ia b le s , a war-year dummy was introduced in  the fu n otion  to 

take care o f  " e r r a c t ic  fa c to r s "  which a f fe c te d  the consumption o f  

c ig a re tte s  during the N igerian c iv il-w a r  p er iod , 1967-70,

The an a lysis  was ca rr ied  out on two le v e ls ;  the s t a t ic  and the 

dynamic approaches. W hile in  the form er the current v s O ^ ^ f  the 

independent varia b les  in flu en ced  the current value o f  the dependent

O vv a ria b le , in  the la t t e r ,  a lagged va ria b le  (the quantity variab le  was 

lagged) was introduced in to  the fu n ction  e x p l i c i t ly .  The la t t e r  

an a lysis  -  i . e .  the dynamic approach -  was applied  to  t e s t  the h a b it- 

p ers is ten ce  h ypoth esis .

The re su lts  obtained in  the study a re :

(a ) the e la s t i c i t i e s  o f  demand with resp ect to  income and an average 

o f  c ig a re tte  p r ice s  are low though the income e la s t i c i t y  i s  

com paratively h igh er. In  both cases none was up to  0 .7 .  The 

p r ice  e la s t i c i t y  was p a r t icu la r ly  low , i t  was under 0.4 .

(b ) the cross  e la s t i c i t y  o f  demand 'with resp e ct  to  the p r ice  o f  a l l  

other commodities v/as p o s it iv e  and nearer 2 than 1 . In  oth er 

words, i t  was f a r  greater  than un ity  and thus tends to  in d ica te  

that consumers were more se n s it iv e  to  changes in  the p r ice s  o f  

other commodities than to c ig a re tte  p r ic e s .

( c )  'p o p u la t io n ',  perhaps the changes in  the p roportion  o f  smokers 

to  non-smokers o r  the extension  o f  the smoking h ab it to  -the 

women and members o f  the low er age group, i s  a s ig n if ic a n t  fa c to r  

accounting p a r t ly  fo r  va ria tion s  in  Hie N ational consumption o f

c ig a r e t te s .
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(d )  the h a b it-p e rs is te n ce  hypothesis was supported by the r e s u lts  o f  

th is  study, that i s ,  the more a person ha3 consumed c ig a re tte s  in  

the p a st, the more he w i l l  consume cu rren tly . The estim ated 

" c o e f f i c i e n t  o f  adjustment' was about 0.86 which in d ica tes  a speeciy 

adjustment o f  consumption to changes in  p r ice s  and income.

{ e )  the dummy varia b le  shows p o s it iv e  s ign  which shows that the

N ational consumption o f  c ig a re tte s  in creased  during the c iv i l -w a r  

d esp ite  the temporary lo s s  o f  the Eastern market. I t  was suggested 

from the above r e s u lt  that during major p o l i t i c a l  upheavals the 

consumption o f  c ig a re tte s  w i l l  in crease c e te r is -p a r ib u s . This 

in crease  might have been due p a r t ly , to  the high ten sion  and 

depressive mood that engulfed the country and, o f  course, the 

m ilita ry  consumption 

In  con clu sion , the economic and p o l ic y  im p lica tion s  o f  the re su lts  

were d iscu ssed . To the Government, c ig a re tte  i s  one o f  the products 

to  tax to  ra is e  revenue. To the firm s engaged in  the Tobacco Industry, 

i t  might be p r o fita b le  to  pursue a r e la t iv e ly  s ta b le  r e t a i l  p r ice

p o l ic y  in  view o f  the high s e n s it iv ity  o f  consumers to changes in  the 

p r ice s  o f  o th er commodities.



ggAPTER ONE

i .  INTRODUCTION

C igarette  consumption in  N igeria  has shown a steady in crea s in g  

trend over the years d esp ite  m edical rep orts  on -the dangers o f  

smoking, the r e l ig io u s  as w e ll as the s o c ia l  o p p o s it io n s . In  1937,

£when the f i r s t  f u l l - s c a le  c ig a re tte  manufacturing p lan t was b u i l t  

a t  Ibadan, a t o t a l  o f  about 300 m illio n  c ig a re tte s  was consumed in  

the country. This f ig u re  rose  to  about 1,400 m illio n  by 1950, and 

to about 9,400 m illio n  by 197^ J  an average annual in crease  o f  18.2$

between 1937 and 1971.

The demand fu n ction  f o r  c ig a re tte s  '

& e t

has considerab le  th e o r e t ica l 

in t e r e s t .  C igarettes have no d ir e c t  su b stitu te s , except among other 

types o f  tobacco manufactures, mainly because o f  the extraordinary 

nature o f  the need which c ig a re tte s  f u l f i l .  C igarette  smoking i s  

sa id  to  be a s ign  o f  m odernity; i t  i s  sa id  to accord  s o c ia l  p re stig e

• 2 s ,and extra  bo ld n ess . I t  i s  a lso  sa id  to  be an inducer o f  t o i l e t ,  s leep  

a n tid ote , mood and anger r e l ie v e r ,  a necessary adjunct a f t e r  meal, 

e t c .  There are many smokers who r a r e ly  f e e l  s a t is f ie d  w ith th e ir

meals w ithout a c ig a re tte  a ft e r  m eal. Some in crease  th e ir  ra te  o f  

smoking when in  depressed o r  angry mood perhaps to  e f f e c t  some

1 . Figures ft*om: (a )  Federal O ff ic e  o f  S t a t is t i c s ,  L agos; and
(b ) K ilb y , P . ( 1.969)?- In dustria lhcation .-ic ."an  Oyon Economy: , 
N igeria . 194-5-1966. Cambridge U n iversity  P ress , London, The 
fig u re s  in clude both dom estic production  and im ports bu t exclude 
smuggled c ig a re tte s  which in  1960/61 f i s c a l  year alone was over 
20 m ill io n . Smuggling a c t iv it y  was more widespread in  the 
periods b e fo re  i 960 when the strength  and e f f io ie n o y  o f  the 
Customs and E xcise Department was lim ite d .
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r e l i e f .  Y et some others f e e l  smoking i s  p restigeou s and i s  a cure 

f o r  th e ir  inherent nervousness and la ck  o f  con fid en ce . A l l  these 

'extra -ord in ary*  ideas make most smokers a d d ic ts . Although there 

i s  no exact d ir e c t  su bstitu te  f o r  c ig a r e t te s , there i s  gen era lly  a 

s o r t  o f  s h i f t  in  expenditure, in  the sense that a l l  commodities 

purchased by the consumer compete f o r  * ~ ' ‘ ‘ e .  There i s

But these types o f  su b stitu tion  are o f  a d i f fe r e n t  form from  the

direct substitution of one different Commodity for the other, both

o f  which s a t is fy  the same need. There a re , th ere fo re , strong

th e o re t ica l and p r a c t ic a l  im p lica tion s  as to  the p r ice  and income

e la s t i c i t i e s  o f  demand f o r  c ig a r e t te s . Furthermore, c ig a re tte  i s
/  2

such an im portant source o f  tax revenue to  many countries  th at these
3

e la s t i c i t i e s  assume con siderab le  importance in  p o l ic y  making.

Sven though c ig a r e t te  may be considered  a "luxury" compared 

with the more b a s ic  n e c e s s it ie s  l ik e  fo o d , accommodation, drink, 

e t c , ,  e s p e c ia lly  in  a low per ca p ita  income country l ik e  N igeria , 

the consumption o f  c ig a re tte s  seems to  be fa r  more widespread than 

that o f  most other " lu x u r ie s " . The smoking h ab it can be found in  

a l l  income groups, and i t  i s  gen era lly  recogn ized  that f o r  many

2, Between the U.K. obtained ^ o f  i t s  Central Government
Revenue from  Tax on Tobacco. In  N igeria  c ig a r e tte  i s  the th ird  
la r g e s t  co n tr ib u tor  o f  Revenue to  the Government. By 1966,  tax 
on tobacco (c ig a r e t te  i s  about 9C$ o f  "Tobacco") accounted f o r  
1C$ o f a l l  p u b lic  Revenue. See K ilb y , P . ,  0£ . o i t . . p .  86.

3 .  See, The Federal M in ister o f  Finance (The Hon. Sam O kotie-Eboh), 
"The S ix  Budget Speeches" .  Federal M inistry o f  Finanoe, Lagos, 
19<&, "p. 190.

even a greater substitution among -the c ig a r e t te s .
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people the habit i s  extrem ely d i f f i c u l t  to  break. H abitual smoking, 

th ere fo re , i s  one o f  the reasons why the p r ice  and the income 

e la s t i c i t i e s  o f  demand f o r  c ig a re tte s  may be muoh sm aller than those 

fo r  other ’'lu x u r ie s " . In  recen t times in  N igeria , the smoking h a b it  

has extended more among women and ’ spread' in to  the members o f  the 

low er age group such as students because o f  the r e la t iv e ly  new trend

o f  perm issiveness in  the s o c ie ty .

1.1 . OBJECTIVES OF THE STHIff

The main aim o f  th is  in qu iry  i 3 to exp la in  the v a ria tio n  in

the N ational consumption o f  c ig a re tte s  and to measure the strength

o f  the d i f fe r e n t  in flu en ces  a t  work. That i s  to say, the study aims

a t answering such question ; assuming that the n ation a l consumption

o f  c ig a re tte s  i s  in flu en ced  by a given number o f  fa c to r s ,  to

what extent have va ria tion s  in  these fa c to r s  been associa ted  with

va ria tion s  in  the consumption o f  c ig a re tte s ?  The purpose o f  the

study, th e re fo re , i s  to  apply econom etric methods to in v e stig a te

economic and demographic fa c to r s  that have a ffe c te d  consumer demand
4

fo r  c ig a re tte s  w ithin the p eriod  1950-1971. Economic fa o to rs  

in clude va ria tion s  in  p r ice s  and incom es, and the demographic 

fa c t o r  i s  changes in  the s iz e  o f  p rop ortion  o f  smokers in  the 

pop u la tion . In order to measure the e f fe c t s  o f  these v a r ia b le s , i t

4 .  The p eriod  (1950-1971) was chosen because o f  data co n s tr a in ts . 
See chapter three f o r  fu rth er exp lan ations.
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i s  necessary to  estim ate the denwnd fu n ction  f o r  c ig a re tte s  and 

derive the e la s t i c i t i e s  o f  demand with re sp e ct  to income and 

p r ic e s , and the e f f e c t  o f  the demographic v a r ia b le . The estim ated 

e la s t i c i t i e s  would be used to  t e s t  the con sisten cy  o f  the em pirical 

fin d in gs  w ith the th e o re t ica l expectations which are s o t  out in  

chapter fo u r .  Since c ig a re tte  i s  an im portant source o f  tax 

revenue to N igeria , the study w i l l  d iscu ss the p o lic y  and economic

im p lica tion s  o f  the parameters to be derived w ith re feren ce  to

♦ Vexcxse tax revenue.

The o b je c t iv e s  o f  the study can, th e re fo re , be summarized as 

fo llo w s i

(a ) to  estim ate p r ice  e l a s t i c i t i e s ,  income e la s t i c i t i e s  and 

to compare the re su lts  vdth the th e o re t ica l expectations 

which are ou tlin ed  in  chapter fo u r ,

(b ) to measure the e f f e c t  o f  changes in  the s iz e  o f  p ropor­

t io n  o f smokers on the consumption o f  c ig a r e t te s , and,

( c )  to  analyse the usefu lness o f  the estim ated parameters

in  p o l ic y  making.

THE ECONOMIC STRUCTURE Of HIE TOBACCO INDUSTRY

N ig e r ia 's  modern Tobacco Industry developed from  a basis  o f  

import trad ing in  the early  1 9 2 0 's . By 1970, there were fou r  

c ig a re tte  manufacturing firm s in  the in du stry ; the N igerian
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Tobacco Company (N .T .C .), the P h ilip  M orris N igeria L td .,  the Premier 

Tobacco Company and the V ic to ry  Tobaoco Company. Viewed as i t  i s ,  

the N igerian Tobacco Industry i 3 an o l ig o p o l i s t i c  industry  w ith much 

product d i f fe r e n t ia t io n .  The industry has a dominant firm , the N .T .C ., 

which con tro ls  over o f  the market. I t  i s  the o ld e s t  firm  (founded

in  1951 and- took over the assets  o f  the BAT group o f  Company) in  the 

Industry and had, u n t il  1964 when other firm s entered the Industry, a 

monopoly o f  the market. Behind a w all o f  e f fe c t iv e  p ro te c t io n  in  

ad d ition  to  the overwhelming share o f  the market under i t s  co n tro l,

the NTC sets  the ru lin g  p r ice  in  the i:

1 .2 .2 .  ECONOMIC RELATIONS OF THE KJSTRT

Production  and d is tr ib u t io n  o f  tobacco products can be d iv ided

in to  three le v e ls  as shown in  f ig u re  1 (see next page); Firm, 

W holesale and R e t a i l .  The items under each o f  the three d iv is io n s  

m ainly, in flu en ce  the ultim ate a c t iv it y  a t  that l e v e l .  Thus the c o s t  

o f  labour, p r ice  o f  raw m ateria ls , c o s t  o f  other manufacturing and 

p rocess in g  a c t iv i t ie s  and the e x is t in g  Customs and E xcise tax ra tes  

in flu en ce  d ec is ion s  on production  at the firm  le v e l .  D ecisions in  

the other d iv is io n s  ( le v e ls )  are a lso  in flu en ced  in t e r -a l ia  by those 

fa c to r s  shown under them.

The arrows show the d ir e c t io n  o f  in flu en ce  o f  the various 

explanatory v a r ia b le s . For a normal commodity under normal market

5 . F igure derived  from sa les  f ig u re s  o f  the firm s engaged in  
the Industry.



FIEM LEVEL

The Demand and Supply Stru cture fo r  C igarettes a t  Fima, 

W holesale and R e ta il L evels

WHOLESALE LEVEL TAIL LEVEL

Labour Cost

P r ice  o f  Raw 
M ateria ls
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fo r c e s ,  e q u ilib ra tin g  in flu en ces  ( i . e .  double arrows) are expected 

between consumption and r e t a i l  p r ice  o f  cdgarette j between r e t a i l  

p r ice  and marketing; between marketing and e x -fa c to ry  p r ic e ,  and 

between e x -fa c to ry  p r ice  and p rodu ction . In other words varia­

tion s  in  consumption le v e ls  o f  c ig a re tte  should a f f e c t  p rodu ction  

le v e ls  through the p r ice  system. However, the supply and demand o f  

c igarettes  in  N igeria do not fo llo w  s t r i c t l y  th is  th e o r e t ica l 

exp ecta tion . Changes in  the output o f  the industry  are not due to 

changes in  demand s ig n a lle d  by changes in  r e t a i l  p r ice  but are duo 

to  the over extending market fo r  c igarettes  and the m onopolist 

co n tro l o f  the market, e s p e c ia lly  by tho N.T.C. Sinoo 1939 the 

domestic production  o f  c igarottesh as been expanding ra p id ly  as 

shown by table  I  below . A3 seen in  the tab le  the Tobacco 

Industry prospered, en joy ing v ir tu a lly  uninterrupted growth in  

output from 173 m illio n  c ig a re tte s  in  1939 to  9,3&k- m illio n  in  

1971. Prom 1950 to 1971 a lone, tho in crease in  output was over 

9®Ctfo.
g

C igarettes are sold  in  varied  brands and p r ic e s .  An in te r e s t ­

ing  aspect o f  "the economic r e la t io n  o f  the industry i s  the " p r ic e -  

s o tt in g  mechanism". A l l  things equal, p r ice s  o f  c ig a re tte s  would 

f lu c tu a te  in  response to changes in  demand and in  E xcise

6 . See Appendix A fo r  some o f  tho brands
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Tablo 1

Tho Growth o f  Domostic C igarette  Production  (M illio n  C igarettes)

Year
Domestic £

Production Imports |j l  Year Domostic
Production Imports

1939 j 173 285 1955 2,506 79

1940 - 149 1956 i*4

194-1 271 224 1957 <#188 64

194-2 303 219 1958%^ 2,953 78

1943 411 172 1959 2,749 61

1944 459 160 i 960 2,871 104

1945 522 1761^ 1961 3,353 108

1946 559 O y 1962 3,488 73

1947 697 V  43° 1563 4,040 104 ,

1948 729 363 1964 4,124 74

1949 739 454 1965 4,783 54

1950 494 1966 5,421 76

1951 1 >397 247 1967 5,142 154

1952 1,932 75 1968 | 5,768 ! 8.4

1953 2,126 92 1969 6,589 7.3

S > 4 2,250 64 1970 8,502 10.8

! j 1971 9,364 6.0

(a )  Excludes homo-mado and smuggled c ig a r e t te s .

Sou rce ; United N ations, S t a t is t ic a l  Yearbook, various y ea rs ; 
Federal O ffic e  o f  S t a t is t i c s ,  Trade R eports. 
N igerian Trade Summary (variou s  years) and Returns 
o f  tho Firms.
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duties."^ But over the years the r e t a i l  p r ice  o f  most c ig a re tte s  

e sp e c ia lly  the low grade brands have remained considerab ly  stab le  

(s e e  chart I  on page 3-5). For in stan ce , while the output o f  the 

industry between 1950 and 1971 increased  by over 900 , p r ice  

in creased , a t  the most, by 100  and that was fo r  the high grade

fewh* £•types such as Craven 'A 1. For the low grade "typos such as B icy cle  

c ig a r e tte s , there has been l i t t l e  or no in crease in  p r ice  over the 

y e a rs .

The " p r ic e -s e t t in g  mechanism" c f  -the industry fu n ction s to 

cushion o f f  most o f  the p o ss ib le  causes o f  r e t a i l  p r ice  f lu c tu a t io n s . 

In e f fe o t ,  most o f  the p o te n tia l causes o f  r e t a i l  p r ice  in s t a b i l i t y  

such as in creases in  E xcise  tax  are absorbed between the firm  and 

the w h o le se lle r s . G enerally, expected p r o f i t  margin f o r  w h olese llers  

i s  decided upon b e fore  hand. W holesale mark-up ranges from about 

5 -  1 0  o f  the p r ice  o ffe re d  to r e t a i le r s  depending, o f  course, 

upon the grade o f  c ig a r e t te .  F0r  the r e t a i le r s ,  ihe mark-up i s  

about 8 V I 0  per packet o f  the r e t a i l  p r ic e ,  again depending upon 

i±te grade. Though the mark-up too flu c tu a te s  o c ca s io n a lly , i t  ra re ly  

a f fe c t s  the r e t a i l  p r ice  which i s  predeterm ined. F lu ctuation s in

7 . E xcise d u ties  on c ig a re tte  were r e la t iv e ly  s ta b le  u n t il  1955/56 
f i s c a l  year when the ad-valoron  duty system was in trodu ced .
See Federal N igeria  O f f i c ia l  Gazette Extraordinary (Supplement), 
No. 16, v o l .  45 Of 24th March, 1956; No. 17, v o l .  46 o f  31st 
January, 1959; No. 28, v o l .  51 o f  9th March, 1964. The impact 
o f  these changes upon r e t a i l  p r ice  o f  most c ig a re tte  brands was 
not s ig n i f ic a n t .

8. F igures got from the firm s in  the Industry.
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the mark-up arc to  a la rge  extent r e s t r ic t e d  to the firm  and the 

w h o le se lle r  in  order to  keep r e t a i l  p r ice  r e la t iv e ly  s ta b le  over 

t in e .

1 .2 .2 .  GOVERNMENT REVENUE

In N igeria , about 6 4 / o f  the e x -fa c to ry  p r ice  o f  c ig a re tte

represents "value added" by in p ort and e x c ise  d u tie s . Tho comparable

component o f  im port t a r i f f  in  landed co s t  f o r  the imported c ig a re tte

is  about 80yo. Tobacco taxation  has h is t o r ic a l ly  accounted f o r  about

12 -  1 9 / o f  Customs and E xcise  duties or  on ihe order o f  1C/ o f
9

a l l  p u b lic  revenue.

C igarettes  con tribu te  the g rea test share o f  E xcise  tax Revenue. 

In the f i s c a l  year 195*753, E xcise tax revenue from c ig a r e t te  

accounted f o r  98.23/2 o f  t o ta l  E xcise Revenue, By 1960/61 the share 

was 74.36/2 and in  I 969/ 7O i t  was about 2 6 / . The r e la t iv e  d ec lin e  

o f  tho share o f  c ig a r e t te  E xcise tax revenue does n ot a f f e c t  the 

absolute share v is -a -v is  other excisoa b le  produ cts . F or instance

in  1968/69 f i s c a l  yea r, E xcise revenue from c ig a re tte  wasf i s c a l  y

if14,732,760 (£7 ,366 ,380 ) out o f  a t o ta l  E xcise Revenue o f

,356 (£ 2 8 ,1 5 1 ,6 7 8 ). This was la rg e r  than E x cise  revenue 

r e a lis e d  from ary other s in g le  taxable p rod u ct. Furthermore, tho 

N.T.C. alone paid  about M30 m ill io n  in  1970 f o r  Customs and Excise 

duties and R econstruction  surcharge.

9 . See P . K ilb y , 0£ . o i t . . p , 86.

10. See F ederal R epublic o f  N igeria ; Report o f  ihe Accountant- 
General o f  the Federal ,  various y ea rs , f e d e r a l  M in istry  o f  
In form ation .
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Sine© tobacco taxation  has been a certa in  source o f  p u b lic

revenue, the Federal Government has been, u n fortunately , le s s

concerned with the economic e f f ic ie n c y  o f  the industry and i t s

con tr ibu tion  qua industry to  the economy's development than i t  has
11

been with maximizing tax  Revenue.

1 .3 .  PREVIOUS STUDIES

I t  was not p o ss ib le  to f in d  an e a r l ie r  study on the demand f o r  

c ig a re tte s  in  N igeria . A study which considered  "Tobacoo" in  some 

form i s  that o f  Adamu.^ Although h is  work i s  d i f fe r e n t  from th is

l, he considersstudy, in  purpose and approach, he considered a group o f  commodities
A n ?t i t l e d  "Kola and Tobacco" in  h is  "One-way c la s s i f ie d  data"

a n a ly s is . He came up with the f  o llow ing  con clu sion ; " In  gen era l,
2

the estim ates f o r  'K ola and Tobacco' have wrong signs and the R i s  

reasonably small as revealed  by ta b le  7 . This probably means that 

i t  has no s ig n if ic a n t  re la tio n sh ip  with income, or  the re su lts  are 

due to  the usual under-estim ation  o f  th is  item  in  most sample surveys
i3

connected w ith fam ily  bu d gets". Adamu, in  h is  study explained the 

expenditure p attern  o f  consumers in  s e le c te d  urban areas using, 

m ainly, a "Two-way C la s s if ie d  data approach" based upon fam ily  budget

11. See The Federal M inister o f  Finance, The S ix  Budget Speeches. 
Federal M inistry o f  F inance, Lagos, 19^4.

12. S .O . Adamu (1972); An Econometric Study o f  Expendi t ure Patterns 
o f  Consumers in  S e lected  Urban Areas in  N ig e r ia ; (Ph.D. Thesis, 
U n iversity  o f  London)'.

13 . I b i d . , p . 127
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data and a range o f  commodity groups. In the above method, he

grouped ’’Tobacco" with drinks on the argument that a l l  are

b a s ic a lly  stim ulants, thus made i t  im possible to  compare the

fin d in gs  in  th is  study with h is .  However, h is  fin d in g  on the
1L

re la tio n sh ip  between Income and "Tobacco" in  the ‘ One-way 

C la s s if ie d  data* an a lysis  i s  o f  some in t e r e s t .

Other a v a ila b le  s tu d ie s ^  are those by s o c io lo g is t s ,  geographers 

and a g r icu ltu ra l economists whose focu ses  were on the p sy ch o -so c ia l 

and a g r icu ltu ra l aspects o f  to b a o e o -le a f p rodu ction . In e f f e c t ,  

there i s  no known d ir e c t  e a r l ie r  work on the demand f o r  c ig a re tte s  

in  N igeria . The experience drawn upon f o r  th is  in qu iry  i s  mainly 

from stu dios on c ig a r e tto  done in  other cou n tr ie s , ^/Congrad ( 1955)> 

Koutsoyannis, (1963) J Stone, (1945)$ Summer, (1 9 7 0 $  M aier, (1955) 5 

Wiseman, (1968)7»

/ A

14 . Tobacco i s  used here in stead  o f  "Kola and Tobacoo" because 
Tobacoo index i s  about 90f° o f  the index f o r  "Kola and Tobacco" 
in  Federal O ff ic e  o f  S t a t is t ic s  p u b lica t io n s .

15 . The stu d ies  are:

( i )  0 .0 .  Oluwole (1970 ), "The Economics o f  F lue-cured
Tobacoo Production under Peasant A g ricu ltu ra l condi­
tion s  in  the Western State o f  N igeria" ,  (l.S c. th es is  
in  A g ricu ltu ra l Economics, U niversity  o f  Ibadan).

( i i )  D.A. O yeleye, (1 969) J "The Impact o f  Tobacco C u ltiv a tion  
on the A g ricu ltu ra l Economy o f  Oyo D iv is ion " ( M . A .  th es is  
in  Geography, U n iversity  o f  Ibadan).

( i i i )  A. Akiwowo and A .C . Basu, (1 969) J "Tobacco Growers in  
Northern Oyo d iv is io n  and Adoption o f  new farm ing ideas 
and p r a c t ic e s " .  (Paper prepared f o r  the Functional 
L ite ra cy  Programme o f  the Department o f  Adult Education, 
U n iversity  o f  Ibadan).
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CHAPTER WO

DEMAND FUNCTION FOR CIGARETTES: THEORETICAL SETTING

2.1 T h eore tica l D erivation  o f  the In d iv idu al Demand Curve

The prime use o f  th e o r e t ica l economic ana lysis  i s  to  plaoe
1

r e s t r ic t io n s  on the parameters o f  behavioural fu n ct io n s . These 

r e s t r ic t io n s  are then used in  e n p ir ic a l  studies to  t e s t  whether 

actua l behaviour i s  consistent; w ith  th a t a n tic ip a ted  by theoxy. I f

then e ith e r  the r e s t r ic t io n s  or the estim ation  procedures employed

necessary  that the th e o re t ica l ana lysis  should be based upon
2

r e a l i s t i c  and accepted  assumptions.

The consumer's demand curve fo r  a given commodity can be derived  

from tho analysis o f  u t i l i t y  maximization. C la ss ica l s ta t ic  theory 

o f  consumer behaviour begins with a u t i l i t y  fu n ction  which makes an

1 . R.W. McShane, "Demand Function R e s tr ic t io n s  f o r  E m pirical S tu d ies ,"  
A ustra lian  Econcmic Paper, v o l .  10, No. 17, December, 1971 •
pp. i £m »7In "

2. The assumptions norm ally mads are:
(a ) maximizing behaviour o f  consumers,
(b ) that fo r  a l l  p o ss ib le  p a irs  c f a ltern ative  commodity 

bundles A and B the consumer knows whether he p re fe rs  A
to B , or B to  A, o r  whether he is  in d iffe re n t  between them.

(c )  th at on ly one c f  the three p o s s ib i l i t i e s  in  (b ) i s  true 
f o r  any p a ir  o f a lte rn a tiv e s .

(d) I f  the consumer p re fe rs  A to B and B to  C, he w i l l  p re fe r  
A to  C. This la s t  one ensures th a t  the consumers pre­
feren ces are con s isten t o r  t r a n s it iv e .  For f u l l  d iscu ss ion , 
See: P. Newman, The Theory o f  Exchange, (Englewood C l i f f s ,  
N .J .: P rentioe-H all In c . 19^5). Chapters 1-3»

the em pirica l r e s u lt s  fa i le d  to  s a t is fy  the r e s t r ic t io n s ,

we re in c o r r e c t , or  both  were at f a u l t .  In order t o  minimize the 

f i r s t  o f these p o s s ib i l i t ie s  in  ar& Lar study , i t  is
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commodities he consumes.

Let a consumer’ s o rd in a l u t i l i t y  fu n ction  he

u = u (q1? q2 , . . . ,  qn) (2 .1 .1 )

where q.,, q2 , . . . ,  qn are the q u a n titites  o f  the d if fe r e n t  

commodities consumed in  a s in g le  time p e r io d , and i ti(q^, q2 , . . . f q^) 

is  a Joint fu n ction  o f  the quantities  o f  a l l  goods. I t  is  assumed 

that the u t i l i t y  fu n ction  in  (2 .1 .1 )  i s  not only an in crea s in g  and 

continuous fu n ction  o f  each o f  the q u a n t it ite s , hut i s  a lso  twice 

d i f fe r e n t ia b le .

Given the u t i l i t y  fu n ctio n  in  ( 2 .1 .1 ) ,  tho theory assumes that 

a ra tio n a l consumer aims at maximizing ( 2. 1 . 1 ) w ith respect to  the

(2 .1 .2 )

q ’ s su b ject to a budget co n s tra in t, namely, 
n

Pi<li = y .

i=1
The p r ic e s ,  p^, p 2 , . . . ,  pn and incom e, y ,  are exogeneously 

determined f o r  the consumer and s a t is fy  the fo l lo w in g  con d ition s :

>0  ( i  = 1 , 2 , . . . ,  n) and y  > 0. (2 .1 .3 )

Since the maximization o f  (2 .1 .1 )  su b ject t o  (2 .1 .2 )  i s  a 

simple constra in ed  maximum problem , the consumer’ s consumption 

pattern  must obey the fo llo w in g  cond itions i f  he i s  t o  maximize ’ u ’ , 

”  ^p^ = 0  ( i = 1 ,  2, . . . ,  n)

n

% P i - y  = 0 (2 .1 .4 )

where: U. = 4~ 1 3q.
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X is  the Lagrange m u lt ln lie r  usually  in terp reted  in  economic 

terms as m arginal u t i l i t y  o f  income because,

= X.

Prom (2.1 ,2j.), i t  fo llow s  that

3u
3y

Z i
u .

f i

po
^ n )

- 1
(2 .1 .5 )

and a lso  that

Z i
pi

= X ( i  = 1 ,2,  . . . ,  n) ^ ( 2 . ' . 6)

Thus, in  equ ilibriu m , the r a t io  o f  the ms u t i l i t i e s  o f  two

commodities is  equal t o  the r a t io  o f  th e ir  p r ice s ; that i s ,  the 

marginal u t i l i t i e s  are p roportion a l to  the p r ic e s .

Equations (2 .1 .2 )  and (2.1 ,1+)provide (n + 1) re la tion sh ip s  

which peim it the (n + 1) unknowns, X and q^ ( i  = 1 ,2 , . . . ,  n) to  

be expressed as fu n ction s  o f y  and p^ ( i  = 1 , 2 , . . . ,  n ) .  The 

so lu tio n  y ie ld s  the fo llo w in g  demand fu n ct io n s :

q̂  = f^ (P-j >^2* y) (2 .1 .7 )

( i  = 1 , 2, . . . ,  n ) .

In  other w ords, ( 2. 1 ,7 ) s ta tes  that consumer demand f o r  the ith  

good depends on income and the p r ice s  o f  a l l  com m odities.

[t is  assumed Ihat equal proportionate  changes in  p r ice s  and 

income do not a f f e c t  the con stra in t in  ( 2. 1 . 2) and thus w i l l  not 

a f f e c t  the u t i l i t y  maximizing values o f the q*s. Adopting th is  

property o f  zero degree hom ogeneity, equation ( 2, 1 . 7 ) can be w ritten  

as
%  = c h >  %  2 )

p p p p
(2.1 .8 )

( i  _ 1 , 2, . . . ,  n ) ,
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where P i s  a general p r ice  index. Equation (2 .1 ,8 )  s ta tes  that 

the demand f o r  i s  a fu n ction  o f  r e la t iv e  p r ices  o f  a l l  commodities 

and rea l income.

3esides p r ices  and income, other f a c t o r s ,  such as p op u la tion , 

ta s te s , hab it e t c . ,  determine consumer demand. The fa c to rs  determin­

ing p referen ces  may be denoted by x^ , where j  = 1 , 2 , ^ ^ ,  n . In 

th is  stud’ ’-, the x*s r e fe r  to  such fa c to r s  as p roportion  o f  smokers

< ? - >in  the popu lation  and a c a t c h -a l l  trend v a r ia b le . Thus, the demand
_  w ,equation fa r  an in d iv id u a l consumer can be w ritten  in  -the form;

l i  = f i  (El, El t ->X j, x2, . . . ,  x ) (2 .1 .9 )
p P p p

( i = 1 , 2, n ) .

There are some r e s t r ic t io n s  imposed on these equation s. By 

d i f fe r e n t ia t in g  the f i r s t  ^  order m aximization con d ition s  o f  ( 2. 1 . 4) 

w ith  resp ect to income and the p r ices  which are now tre a te d  as 

parameters in  (2. 1 . 7 ) we have, using m atrix n otation  f o r  b r e v ity ;
x i  j s nu -P  

-p ' 0 ]  D  v  - i* -1
(2 .1 .10)

where U11

U21

U12 

U22

U13

U23

—  U1 n "  

•** U2n

p = P1

P2
•
o

•
••

•
••

9

9
9

7

P3•
Un1

CM Un3 • • • unn
•

P„
w j n
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Q = 9 Oj a q i d q i aq-i

a p ^ 3 p J
• o • " '

%
3q2 d q 2 d q 2 a q 2

a p ^

•
^ 2

•
a p 3

• ♦

4 4 4
•

s<in  i
ap 1 5P2 % * » t

I  = 1 0  • • • o  j

0 ! 
.  j

f t  -

0
•

1 0 
•  •

*

••
0

• • 
•  •
o •

q. = V |

q2

> q3
•••

> i

%r =

o i
o j

’
■ f i

SF

aqi -
w :
aq2

1 y
dqj

W

i
dY

U.,ok a2u
d<k  dqk ’

0 , 1 are s ca la rs , while H

the "bordered Hessian m atrix.

The second-order co n d it io n s  fo r  the maximization problem in  

( 2. 1 , 4-) requ ire the bordered Hessian determinants to a ltern ate  in  

sign ,

^ ^ 1 2  " P1 U11 U 1 2 U13 “ P1

^ 2 1  D 2 2

V o

U 21

CM CM

“ P 2

- P 1 - P 2  0
U31

CM

J=>

°33 “ P3

" P1 " P2 - P3
0

< o ,

3 . J.M. Henderson & R.E. Quandt; Microeconomic Theory, a M athenatical 
Approach. (2nd E d .) j  In tern ation a l Student E d it io n ; McGraw-Hill 
Book Co. , New Y0ik , 1971-
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H )

U11 U12 -  U1n “P1

U21 U22 . . .  u2n ”P2

Un1 Un2 . . .  Unn “ Pn

- P1 ~P2 . . .  -P n 0

> o

To assess ho?/ a consumer w il l  rea ct t o  a ch ;e inange : the ith

p r ic e ,  that is  to  d er iv e  the main r e s t r ic t io n s  imposed on the 

demand fu n c t io n s , we d iffe r e n t ia te  the maximiz con d iti on

( 2. 1 . 4) w ith respect t o  and solve  o r  reduce ( 2. 1 . 10) t o ,

U -P
-P« 0

£

dq-i/dPil

dj 2
dip±

A

J f f i
X S
0
0

! ^1!

(2.1.11)

The e f f e c t  o f t h is  change on commodity 1: i s  kno?m by so lv in g

dp.
( 2. 1 . 11 ) fo r  any dq^

which, using Cramer's r u le , y ie ld s  the fo llo v /in g  two terms:

where

_ /_  1 )1 + k + 
dp. "  ( 1'  X

Dnk
H (2.1.12)

4 . In obta in ing t h is  system o f  equation  (2 .1 .1 1 ) ,  the assumption 
that over the consumption p e r io d  a l l  p rice  le v e ls  are 
independent ’was made.
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•H* i s  the "bordered Hessian determinant of* the u t ility -  

fu n ction  'U ', D., is  the c o - fa c t o r  o f  -the element in  the ith  

row and k th  column o f  the c o - e f f i c i e n t  matrix in  ( 2, 1 . 11 ) ,  

w hile i s  the c o - fa c t o r  o f  the n ,k  element.

S im ila r ly , the change in  commodity k duo to  a change in
c

income reduces ( 2, 1 , 10) to^

r u
i ■*

-  p
o

dJ l  I
dy \

dq2

w

0 
0

dy i'

0
0

. 9 . 1 . 13)

When th is  system o f  equat

dy

ions is  so lvlv e d  fo r  any p a r t icu la r

d f.
the fo llo w in g  equation  i s  obtained;

» -
dy

O - rwhe r e ;

and H are as d efin ed  above. S u b stitu tin g  (2.1.12*.) 

in to  (2 .1 .1 2 )  y ie ld s  two e f fe c t s  on q due to  change in  P, i.e<

nk
H (2 .1 .1 4 )

^  = ( -  1 ) 1 + k x Jj k
H ^i dy * (2 .1 .1 5 )

Let V, . bo defined  as su b stitu tio n  e f f e c t ,  -that i s ,XI T)
_ / *s±  + k  x  f i k  

Vk i  = -  1 ) X —

5 . The assumption made in  d eriv in g  th is  system o f  equation is  
that the cu rren t le v e l  o f  p r ice s  o f  ihe ith  good and the 
in d iv id u a l consumer's le v e l  o f  income are a ls o  independent.
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and thus (2.1 » i5) can be w ritten  as

dp.?
= V, +k i  + dy

-J& . (2 .1 .1 6 )

Equation (2 .1 .1 6 ) i s  the usual S lutsky equation . I t  shows that 

when a l l  other p r ic e s  and money income aro held con stan t, the 

re- ,i;ltanv change that occurs in  a consumer's purchases o f  the k 

commodity in  response t o  the i *̂1 p r ic e  movement is  determined 

by the in te ra c t io n  o f  two e f f e c t s .  One o f  these i s  c a lle d  the

th

Income e f f e c t ,

and i s  the change in  the consumer 's  demand thnd fa r  the k good

re su lt in g  from th e  v a ria tion  in  h is rea l income induced by theOp r ice  movement. The second and more dominant component is  

the S u bstitu tion  e f f e c t ,

V, i  = j W  + k *

I t  is  the a llo c a t io n  ihe consumer would make w ithin  h is  commodity 

bundle, as a consequence o f the change in  r e la t iv e  p r ic e s , when 

h is  rea l income i s  held  con stan t. The important aspects o f  the 

r e s t r ic t io n s  are those imposed on V^,., the su b stitu tio n  e f f e c t .

The most important r e s t r ic t io n s ,  the a d d it iv i t y ,  the homogeneity 

and the symmetry r e s t r ic t io n s ,  can be derived from  equations ( 2. 1 . 4-)
g

and (2 .1 .1 6 ) .  The a d d it iv ity  r e s t r ic t io n ,  which states th a t,

6 . See, I .P .  Pearce, A C ontribution  to  Demand Analysis 
(O xford; C1 arendon P ress, 19^4), pp. 44 -  57.
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1 (2 .1 .1 7 )

i s  derived  by d if fe r e n t ia t in g  (2 .1 .4 )  w ith resp ect t o  income y ,  

and m ultip ly ing by the appropriate p r ic e s . The stun w i l l  be

equal to unity.,

I f  th e  ' s are m u ltip lied  by appropriate p r ic e s ,

I f  ; they w il l  sum up to  zero (a property o f  the determinant

o f  the bordered Hessian m atrix ), i . e .  
n

V, . P. = 0 k i  x
i=1

(2 .1 .1 8 ) 

(k S 1 ,2 , . . . ,  n ) .

This is  the homogeneity property which im plies the absence 

o f  money i l lu s io n .  There are n o f  -these as seen above.

The symmetry property i s  derived from (2 ,1 ,1 6 )  and provides

th a t , 7

V, . = V.. . kx xk (2 .1 .1 9 )

These are n o n -tr iv a l f o r  i  4 k and there are n (n -1 ) o f  them.
2

There is  the n on -n egativ ity  property fo r  the s u b s titu tio n  

p a rt0 o f  the own p r ice  d e r iv a t iv e , i . e .L, O I

vt t  < 0

_________________________________
7. S.O. Adamu, (1972 ), oj>. c i t . ,

( 2 . 1 . 20)

8 . R.G-.D. A llen  and E .J . Mishan, (1965 ), " Is  the S u bstitu tion
Term Ambiguous?", Eoonomica, v o l .  32, pp. 215-222. They 
have shown that i f  the concept o f  an increase in  p r ice  is  
p rop erly  defin ed , th is  property remains invariant when one 
removes th e  l in e a r it y  property o f  ( 2 .1 .2 ) .
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The im p lica tion  o f  th is  property i s  -that, in  the case where the 

incane d er iv a tiv e  o f  (2 .1 .1 6 ) i s  p o s it iv e  or zero , i . e .  when the 

commodity i s  not an in fe r io r  one, an increase in  the p rice  o f  

such a commodity leads to  a decrease in  the quantity purchased. 

This argument forms the basis  f o r  the notion  o f  negative r e la t io n ­

sh ip  between quantity demanded and p r ic e .

Even with a l l  these r e s t r ic t io n s  which t r y  to  defin e the

u t i l i t y  fm o t io n  more p r e c is e ly  and r e a l i s t i c a l l y  

there are s t i l l  problems o f measurement in  p r a c t ic e ,  hence 

s t a t i s t i c a l  ana lysis  begins d ir e c t ly  w ith  the demand fu n ction s  

as g iven  in  equation ( 2 .1 .7 ) .  The exaot fu n ction a l form is  ra re ly  

deduced th e o r e t ic a l ly  but i s  usually determined e m p ir ica lly .

2 .2  PROBLEMS OF AGGREGATION IN STATISTICAL DEMAND
ANALYSIS ‘

The economic th e o iy  o f  consumer behaviour d escribed  in  the 

p reced in g  se ct io n  y ie ld s  a form ulation  o f  an in d iv id u a l 's  demand 

fu n ct io n s . However, the demand fu n ction s  considered in  th is  study 

are based on market data -  n ation a l to ta ls  or averagas. The re su lts  

o f  aggregate market behaviour do not e x a ctly  d ep ict  the resu lts  o f  

a singLe in d iv id u a l 's  behaviour. This suggests the fo llo w in g  

question : what is  the r e la t io n  between the estim ated market 

demand parameters and the in d iv id u a l demand parameters? This is  

the s o -c a lle d  aggregation  problem .
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In  th is  study, two types o f  aggregation  problems a r is e . 

The f i r s t  is  the aggregation  o f  in d iv id u a l consumer behaviour, 

and, the second is  the aggregation  o f  commodities. In order to  

s im p lify  the p resen ta tion  o f  these aggregation  problem s, a

lin e a r  in d iv id u a l demand fu n ction  i s  assumed. Suppose that
*bll ^the j  in d iv id u a l's  demand fo r  the k commodity can be

expressed as

( j ) ( a )  ( a )  ( a )  ( a )  ( a )
P1 + “ 2k P2

( a ) ( a )  ( a )

( a )  ( a )
%  = “ ok + “ 1k P1 + “ 2k P2 + ••• + “ rik Pn

+ h ?

( k =  1 , 2 , . . .  H ),

+ w. (2 .2 .1 )

iuld

in  which a l l  p r ice s  and incomes are d e fla ted  by an index o f

general p i i c e s .  I t  should be noted that the time subscrip t 

i s  om itted f o r  convenience. Q uantities demanded, p r ic e s ,
( 3 )

incomes, and disturbances (Ŵ .) are assumed to vary among 

in d iv id u a ls . Market demand is  obtained by aggregating over 

in d iv id u a l demand; i . e .

( 3 ) ( 3 )
“ 1 k  -P i +

0=1 o=

( j )  ( d)v  (o ) Xo) v '  ( P  Q
+y  “ nk ^  + Pi

(d)  ( d)
“ 2k P2 +

( d)
w, • (2 .2 .2 )

d=i o=t

Equation (2 .2 .2 )  could a lso  be w ritten  on ah average or per 

ca p ita  *basis, i#e#
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= A'ole + "Nk P1 + A2k P2 + *•* + A

+ BkY + Wk ,

• , Pnk n

(2 .2 .3 )

thy/here Qk denotes per ca p ita  consumption o f  the k good, , 

Pg, . . .  , Pn denote average p r ice s  o f

denotes per ca p ita  d isposab le  income, and

• * • > %.*Y

and

(2 . 2 . If)

(2 .2 .5 )

( i  = 1 , 2 ,  . . .  , n)

' . ( £ . 2 . 6 )

(2 .2 .7 )

The c o e f f ic ie n t s  c f  A ^  and are w eighted arithm etic 

means c f  the in d iv idu a l cc^  and pk , the weights b e in g  the in d iv id u a l 

P , , P ^  , P^ and y ,  r e s p e c t iv e ly . The c o e f f i c ie n t s  in  (2 .2 .3 )  

w i l l  be constant, independent o f  tim e, under the fo llo w in g  con d ition s ."

(1 ) the d is t r ib u t io n  o f  p r ice s  and incomes does not change 
over the time period  considered , or

(2 ) a l l  p r ice s  change in  f ix e d  p rop ortion , ^p* an(^
incomes change in  f ix e d  p ro p ortion , o r

9 . Karl Pox, ( i 960) ;  Econometric A nalysis f o r  Public P o lic y  (Ames, 
Iowa; The Iowa State U niversity P r e s s ) , pp. 58-^0.
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(3 ) the co rre la tio n s  between and and^3^ an^ ŷ , 
r e s p e c t iv e ly , are zero at a l l  time p er iod s .

For case ( 3) ,  the parameters A.-, and B. are simple averages o f
( i )  (J ) 1the in d iv id u a l cc^. and (3^. Case (1 ) ,  (2 ) o r  (3 ) i s  u su a lly

assumed when a linear aggregate demand function is  fitte d  

sta tis tic a lly  to average prices, per capita consumption, and 

income data over a period of years.

The subject of conmodities also presents problems of

onsump- 

#

aggregation. Por example, there are different brands of 
10cigarettes o f various quality and prices, but in this study,

cigarette is  not treated on individual brand b a sis . The reason

i s  that data on the various brands are not available. Cigarettes

are thus regarded as homogeneous coirmoditios and aggregated on

that basis . Normally,Aggregation over individual consumers

and aggregation over individual commodities are equivalent 
11processes. In this study, the aggregate cigarette quantity 

(sticks of cigarettes) is  defined as the total number of domestic

10. C igarettes are e ith e r  f i l t e r e d  or u n filte r e d . There are 
h igh  and low q u a lity  brands, some o f which a re , Benson & 
Hedges, V ic to r y , Gold L ea f, Target, Link, B ic y c le ,  Sweet 
Menthol, Richmond, P lig h t , Mark-Ten, Green S p ots, Niger 
Green, High S o c ie ty , Craven A, State Express, V a rs ity , 
B ig Town, e t c .  in  1970 there were over tw en ty -five  
brands on sa le  in  N igeria .

11 . R.G.D. A llen ; Mathematical Economics (London: MacMillan
& C o ., 1956), pp. 6924.-724.* ~~...... ‘
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p rod u ction , ir r e s p e c t iv e  o f  brands, plus imports adjusted f o r  

stocks and re -e x p o r ts . The use c f production  f ig u re  as a proxy 

fa r  c onsumption fig u re  is  based on the fo llo w in g , (1 ) Data on 

c ig a r e t te  consumption are not a v a ila b le  -  (2) c ig a re tte s  cannot 

be s ta red  fa r  lon g  w ithout lo s in g  t h e ir  ch a ra c te r is t ic s  

( fla v o u r  and hum idity), so raw m ateria ls are s to ck  p ile d  instead  

w ith  viiich  the firm s can e a s i ly  meet abrupt changes in  demand 

s in ce  the manufacturing process is  rather sh ort, (3 ) there

is  s t i l l  u n sa tis fie d  demand f o r  c ig a re tte s  in  the country■ettes 12

due t o  -the m onopolist supply p ra c tice s  indulged in  by -the few 

firm s in  the Industry. scr .The p r ice  index o f the aggregate c ig a r e t te  quantity i s  

a w eighted average o f  in d iv id u a l brands of c ig a r e t te ,  the weight 

be in g  the number o f  c ig a re tte s  in  a packet. I f  i t  i s  assumed 

that a l l  p r ice  changes w ith in  the aggregate are approxim ately 

p ro p o rtio n a l, then an aggregate can be trea te d  as a s in g le  commodity 

in  the demand a n a ly s is . In th is  study the above assumption is

12. D espite the high quantity o f  c ig a re tte s  smuggled in to  N igeria  
and s o ld , c ig a re tte  p r ice s  remain considerab ly  s ta b le  instead  
o f  f a l l in g  as smuggling increased su p p ly , which means there 
is  u n sa tis fie d  demand. Secondly, the ra te  o f expansion in  
the Tobacco Industry shows the ex isten ce  o f  u n sa tis fie d  
demand. For example, in  19^4, The P h ilip  Morris Compary 

. s ta rte d  producing and in  1972, The N .T .C ., commissioned
i t s  85,000,000 extension  fa c to ry  at Z a r ia . The Ibadan 
N.T.C. fa c to ry  has a lso  been expanded. In 1971, the V ictory  
Tobacco Company entered the Industry.
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adopted. A vailab le  data in d ica te  th at t h is  is  a r e a l i s t i c  

a ssu m ption .^

2 .2 .1 .  Aggregation o f  Non-Linear Equations

The ana lysis  above was based on -the assumption that both  the 

in d iv id u a l and the aggregate market demand fu n ction s p ostu la ted  

are lin e a r . Although th is  choice can be ju s t i f i e d  t o  some ex ten t, 14

i t  mqy not be co r re c t  t o  consider non -linear Lonships as

unimportant. I t  i s  o f  some in te re s t  th e r e fo r e , to obtain su ita b le  

g en era liza tion  fo r  than.

However, due to  the l in e a r iz a t io n  in  logarithm s and the 

assumption o f constant e la s t i c i t y  app lied  t o  the non -linear 

fu n ct io n  adopted in  th is  study, ihe non -linear aggregation

problem reduces t o  that o f ordinary lin e a r  equation . I f

aggregate market denand v a r ia b le s , argued T h e il, are defined

such that t h e ir  logarithm s are lin e a r  combinations o f  the

logarithm s o f corresponding in d iv id u a l denand varia b les  and i f

i t  is  postu la ted  th a t these aggregate demand va ria b les  are

connected by a c o n s ta n t -e la s t ic ity  r e la t io n * , tire r e s u lts

obtained in  aggregating are id e n t ic a l w ith those found in  s e ct io n  2 .2

13. See, Department o f  Customs and E x cise , Annual R eportst
1950-1959. A lso see U .A .C ., Annual Report and A ccounts, 
various y e a rs .

14. See, T h e il, H .(1965); Linear Aggregation o f  Economic 
R e la tion s , (North-Holland Publish ing Company, Amsterdam) 
pp. 34-38. A lso see , Samuelson, P.A. (1948); Foundations 
o f  Economic A n a ly s is , (Cambridge, U .3 .A .) Chapters IV 
and V.
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f o r  l in e a r  equations. I t  is  nowever c le a r  that in  th is  case 

the aggregation  i t s e l f ,  t o o , cannot he c a lle d  lin e a r ; i t  is  

l in e a r  in  the logarithms aid hence n on -lin ear in  the o r ig in a l

15

v a r ia b le s .

Of more im portance, perhaps, i s  a polynom inal aggregation 

though l i t t l e  d iffe re n ce  appears in  the basic  procedure and 

r e s u lts .  The one s tr ik in g  d iffe r e n c e  between polynom ial and 

lin e a r  equation i s  that ihe covariances cannot in  general be 

reduced t o  zero  by  means o f  the simple fixed -w e igh t approach 

used in  the lin e a r  aggregation methods. For lin e a r  equations 

th is  c an a Hr; ay a be done because the number o f  a v a ila b le  weight 

(= the number a? exogenous in d iv id u a l demand v a r ia b le s ) i s  always 

s u f f i c ie n t  in  order t o  transform  the in d iv idu a l demand c o e f f ic ie n t s  

such ihat aggregation  i s  id e n t ic a l  w ith  summation o f  ind ividual 

demand re la t io n s  ^ w h ich  is  the procedure adopted in  se ct io n  2 .2 .

For polynomi,

— wn.

ion s , the number o f  weights i s  the same, but

the in d iv idu a l demand parameters are usually  much more numerous
16which makes the d if fe r e n c e .

15. I b i d . , p . 126.

16. For a more d e ta ile d  d iscu ss ion  and mathematical dem onstration, 
see T h e il, H. op. c i t . , pp. 126-132 and Chapter V II . A lso 
see , K lein , L .R . (1950); Economic  F luctuations in  the United 
Stat e s , 1921-1941 . (New lork -L on d on ), p . 45.
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A ll  in  a l l ,  i t  appears th at lin ea r  aggregation  o f  polynom ial 

in d iv id u a l equations to  a polynom ial market equation (the degree 

o f  which i s  not sm aller than that o f  the in d iv id u a l demand 

equations) i s  quite s im ila r t o  the problem o f  l in e a r  aggregation

o f  l in e a r  in d iv id u a l to  l in e a r  market demand equations 

[T h e il, 1965].

/
■ a  «
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CHAPTER THREE

METHODOLOGY AND DATA

3 .1 .  METHODOLOGY

The present study u t i l iz e s  a se t  o f  t im e-ser ies  data f o r  the•ies data 

p eriod  w;

because o f  data co n stra in t. In  econom ics,

whole country during the period  1950-1971. This

samp ■e almost o f

was chosen

1n ece ss ity  sm all. S eries  covering  as long a p eriod  as twenty-two 

consecutive yea rs , such as are used in  the present study, w i l l  

normally take years to  assemble on any considerab le  s c a le . Endeavours

la ck  o f  some re levan t data such as the income v a r ia te .

In analysing tim e-series  the aim i s  u su ally  to d iscover the 

s tru ctu ra l r e la t io n sh ip  between ce rta in  s e r ie s  when a l l  o ther impor­

tant in flu en ces  are taken in to  account. There are several methods 

that might be adopted to expla in  the varia tion s  in  the demand fo r  a 

commodity o f  a l l  consumers taken togeth er. The one s e le c te d  w i l l

depend p a rt ly  on the type o f  the in form ation  a v a ila b le  and p a rtly  on
2the p re c ise  way in  which the problem is  form ulated .

The general form ulation  adopted in  th is  study i s  to  exp la in  t i e  

demand fo r  aggregate c ig a re tte  using the s in g le -eq u a tion  approach with 

a se t  o f  t im e -s e r ie s . However, per cap ita  consumption form ulation  i s

1 . See, R. Stone, (194-5)* "The A nalysis o f  Market Demand'1 2, Journal 
o f  the Royal S t a t is t ic a l  S o c ie ty , v o l .  108, pp . 286-382.

to  in crease  the s iz e  o f  the thwarted by the

2 . I b id . ,  p .  288
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a lso  te s te d . The parameters o f  the variab les  are derived by le a s t

Certain factors determined the choice of the single-equation

model fo r  th is  study. Besides the s im p lic ity  o f  form ulation  and the 

mathematical and com putational convenience en ta iled  in  the singLe­

equation approach, the type o f  data a v a ila b le  fo r  th is  study was 

another important determinant in  the ch o ice . N ational aggregate data, 

which are more su ita b le  fo r  s in g le -eq u a tion  an a lysis  than any oth er 

method, are u t i l iz e d  h ere . In n/M-i-Hnn onmii+inm favour the

in  th is  study, s in ce  a l l  the va ria b les  except the dependent va ria b le

-  quantity o f  c ig a re tte s  purchase are "predetermined" in  the sense 

that th e ir  current values are not a f fe c te d  by the current values o f  

other va ria b les  in  the regression  equation . Furthermore, c ig a re tte  

i s  one o f  the few in d u s tr ia l products where p u b lic  regu la tion s  and 

e x c ise  returns provide accurate quantity data fo r  s in g le -equ ation  

reg ress ion  a n a ly s is , (Cramer 1969) .  Other sch o la rs , 7^  tone (1945 ); 

Maier (1955 ); Koutsoyannis, ( 1963) ;  Wiseman (1 968) ;  Sumner (1 971) and 

Hamilton (1972 )7  ŵ io worked on the demand fu n ction  f o r  c ig a re tte s  

in  other cou n tries  a lso  used the s in g le -eq u a tion  model in  th e ir  

a n a ly s is .

The s in g le -eq u a tion  procedure i s  a u se fu l one even though i t  has 

the problems o f  aggregation . Without going in to  d e ta i ls ,  i t  -would be 

sa id  that the advantage o f  the approach i s  that i t  makes fe a s ib le

squares.

use o f  s in g le -eq u a tion  rather approach
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an approximate explanation in  the Case o f  any commodity f o r  which 

accurate data can be assembled, ^3tone ( 1945)5 ^ o ld  and Jureen (1 9 5 3 ); 

Cramer (1969 .)/. An in te re s t in g  a lte rn a tiv e  method f o r  analysing
3 .demand f o r  branded consumer goods suggested by Pessemier in volves

the grouping o f  c ig a re tte s  on p r ice  or brand b a s is  f o r  a n a ly s is ,

he quanti'This approach cannot be app lied  in  th is  study because the quantity

data i s  not a v a ila b le  on brand b a s is .  This study, th e re fo re ,

considers c ig a re tte s  as a homogeneous commodity and aggregates i t  

f o r  the ana lysis  which fo llo w s  h e re a fte r .

The equation f i t t e d  m  th is  study i s  o f  the general form;

= iT t pi  Tt
t 8 s,rT + fW

o o o o o o o e o o o o p o

where

(3 .2 .1 )

Q. = aggregate quantity o f  c ig a re tte s  purchased in  year t .

Y, = aggregate income in  year t :  id e a l ly  personal d isposab le  
income should be used. G-.D.P. a t fa c to r  c o s t  i s  used 
a3 a proxy sin ce  the requ ired  se r ie s  on personal d isposab le  income 
are not a v a ila b le .

P^ = average p r ice  o f  c ig a re tte s  in  year t .

= index o f  p r ice s  o f  a l l  commodities in  year t .
rt* n . . , , . _ (0 fo r  non war yearsW = C iv i l  war years dummy with values: W = ( i  f o r  war yeSr3

T a time in  calendar years 

e = base o f  natural logarithm s

Equation (3 .2 .1 )  assumes that the re la tio n sh ip  between the dependent

and the explanatory v a ria b les  i s  n on -lin ea r . By taking logarithm s

3 . See, E .A . Pessem ier, (19^3) ; Experimental Methods f o r  Analysing 
Demand fo r  Branded Consumer Goods. Pullman; Washington State 
U n iversity  P ress.
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equation (3 .2 .1 )  can be lin e a r is e d  in  logarithm s as:

Logio^t = LogioA + PlogioYt + Yl°si o V  6logioIt +rriogioe+^°&ioc
• •• • (3 .2 .2 )

Equation ( 3 .2 $  assumes that the e l a s t i c i t i e s ,  @ , y  are

constant over time and that the trend takes the form o f  a constant 

ra te  o f  change per u n it o f  tim e.

Apart from the f a c t  that the double logarith m ic transform ation 

adopted here i3  the form o f  demand fu n ction  freq u en tly  te s te d  ^ isem a n  

1968)7, i t  has the advantage o f  easiness o f  in te rp re ta t io n , fu r th e r ­

more, i t  y ie ld s  a b e tte r  f i t  than the lin e a r  form ulation  as proved in  

th is  study. A comparison o f  l in e a r  and double logarithm ic regression s

“  ‘ '  3H  • ”  “
3 .2 .  VARIABLES

I t  i s  hypothesized in  th is  study that the demand f o r  c ig a re tte s

i s  a fu n ction  o f  such fa c to r s  as d isposable income, average p r ice  o f

c ig a re tte s  and a general index o f  p r ice s  o f  a l l  other commodities.

Although these explanatory va ria b les  are in d isp u ta b le , i t  i s  customary
A.

in  em pirica l demand analysis  to  work w ith re a l income and p r ic e s .

The theory o f  consumer demand r e s ts  on the assumption that money i s  

a sca le  fa c t o r .  Thus in fla t io n a r y  and d e fla tion a ry  pressures are . 

regarded simply as changes in  the monetary u n it  and are th ere fore  

assumed to have no in flu en ce  on consumer behaviour. However, 

nominal income s e r ie s  are used in  th is  study. The assumption made

A. See H. Wold and L . Jureenj _0£>. c i t . ,  pp. 115-116.
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i s  that consumers re a c t  more to  changes in  th e ir  money incomes than 

to changes in  the r e a l  purchasing power o f  those money incom es. 

Experience suggests that th is  i s  a reasonable assumption, a t  le a s t  

in  p eriods  when there are no v io le n t  movements in  p r ice  le v e l ,  and

th ere fore  in  re a l income. I t  i s  observed th at in  periods o f  depression  

consumers, e s p e c ia lly  wage and sa lary  earners, are in flu en ced  in  th e ir  

consumption patterns by money income, and the same seems to be true

j ^ ^ r i c e - i :in  p eriods  o f  slow p r ice  in cre a se s . I t  i s  only when p r ice -in cre a se s

take the form o f  ra p id  in f la t io n  that money income ceases to  be the
5

predominant guide in  consumption p a ttern . Therefore i t  i s  money 

income which i s  im portant f o r  demand fu n ctio n , e s p e c ia lly  f o r  the 

p eriod  under con sid era tion , during which in creases in  p r ice s  in  

N igeria  were moderate and never took the form o f  un con tro lled  in f la t io n .  

Chart I  (see next page) shows the movement o f  the a l l - c i t i e s  consumer 

p r ice  index fo r  the low er income group f o r  1950- 197“! and a correspond­

ing c ig a re tte  p r ioe  index in  N igeria . In  genera l, c ig a re tte  p r ice s  

have been r e la t iv e ly  sta b le  over the years except in  1959 when excise  

duty was abruptly ra is e d . T h erea fter, p r ice s  maintained, to a la rge  

exten t, a s ta b le  trend. In  comparison, the a l l - c i t i e s  p r ice  index 

shows a moderate and gradual in crease over the p e r io d . The "outburst" 

between mid 19&5 ani  mid 19^7 was caused by the p o l i t i c a l  upheaval 

that enrapped the country a t  that p eriod  w hile post-w ar fa c to r s  were 

resp on sib le  f o r  the r is e  a ft e r  19^9 . Furthermore i t  i s  b e lie v e d  th at

5 . R .P . Congrad, Etude econoaetrique de la  demande de tabao. P aris
1955. ~  *      .. ..... ............... ....... * ^
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during the p eriod  under con sid era tion  there was money i l lu s io n  a t  

work. Using nominal income and p r ic e s , the con d ition  f o r  the 

absence o f  money i l lu s io n  would he in d ica ted  hy

P + T + 5 = 0  ......................................( 3 .2 .3 ) .

I f  nominal p r ice s  and r e a l  income are used as R. Stone did  in  h is  

stu dios in  1945* then the absence o f  money i l lu s io n  would bo in d ica ­

ted by the sum o f  tho two p r ice  e la s t i c i t i e s  being equal to  ze ro . 

However, the re su lts  obtained here do not prove these to be true.

Another reason f o r  using money income in  th i3  study, besides 

i t s  b e t te r  r e su lts  compared with the re a l income form ulation ,^

i s  that i t  i s  e a s ie r  f o r  economic in te rp re ta t io n . I t  i s  a lso  more 

convenient f o r  p r a c t ic a l  computations to  have tho whole p r ice  e f f e c t ,  

(su b st itu t io n  plus income e f f e c t )  measured by a s in g le  c o e f f i c ie n t  

f o r  each P (p r ic e  o f  c ig a re tte )  and I  (p r ic e  o f  other com m odities). 

The in t e r e s t  in  demand analysis  i s  in  measuring the percentage change 

in  the quantity demanded o f  a commodity as a r e s u lt  o f  a percentage 

change in  i t s  own p r ice  (p) o r  in  p r ice s  o f  other commodities ( i ) ,  

not bothering to s p l i t  th is  change in to  an "income e f fe c t "  and a 

"su b st itu t io n  e f f e c t " .^  Furthermore, the general p r ice  index ( i )  

i s  suspected to  be b iased  because o f  the inadequate eoverage o f  tho 

consumer surveys from  which the index was computed. I t  i s  p o ss ib le

6 . See Appendix B1 -  B3 f o r  the Real Income and R ela tiv e  p r ice  
form ulation  re su lts  which are "p o o re r " .

7 . See A. Koutsoyannis, _o£, c i t . .  pp. 4 -5 .
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that th is  b ia s  has con tributed  p a rtly  to the bad re su lts  o f  the 

r e a l  income and r e la t iv e  p r ice  form u la tion .

In the chosen equation , absolute p r ic e s , (P) and ( i ) ,  are 

in cluded  e x p l i c i t l y .  Such a form ulation  in d ic a te s , by im p lica tio n , 

that the c o e f f i c ie n t s  ( V ) and ( 5 )  -  which represent t o t a l  p r ice  

e l a s t i c i t i e s  -  are l o f t  to " f lo a t - f r e e "  in stead  o f  being r e s t r ic t e d  

as in  r e a l p r ice  form ulation  which i s  o f  the form :

-  P/ i °  *
rT + fW

In the la t t e r  form ulation  the r e s t r ic t io n  i s  imposed upon the 

c o e f f i c ie n t s  o f  P and I  th at, -  Y = & = C. In  f a c t ,  a -p r io r i ,  

i t  i s  expected th at -  y  > & ; i . e ,  that demand f o r  c ig a re tte s  i s

more se n s it iv e  to  changes in  the p r ice  o f  c ig a re tte s  than to changes 

in  other p r ic e s .  By lea v in g  y  and 6 u n re s tr ic te d , such a 

hypothesis can be te s te d  d ir e c t ly  in  terms o f  the estim ated values 

o f  T and & .

The va ria b le  P i s  an average p r ice  f o r  a l l  brands o f  c ig a r e t te s , 

computed by d iv id in g  t o ta l  expenditure on c ig a re tte s  during each year 

by "the quantity consumed. The average p r ice  computed in  th is  way w i l l  

bo ig. weighted average o f  the r e t a i l  p r ice s  o f  a l l  brands during the 

year in  qu estion . Thus the reg ress ion  c o e f f i c ie n t  o f  lo g  P w i l l  be 

an average p r ice  e la s t i c i t y  f o r  one time period  o f  a y e a r . I t  i s  not 

p o ss ib le  to  measure p o in t e la s t i c i t y  because o f  the la ck  o f  data f o r  

short p e r io d s . Even i f  i t  were p o ss ib le  to measure the short-run 

e la s t i c i t y ,  i t  would bo o f  lim ited  p r a c t ic a l  value s ince  i t  i s  the
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long-run  e la s t i c i t y  that i s  important in  em pirica l a n a ly s is , ^ ffold  

and Jureen 195^7* dhe r e a c t io n  o f  consumers to  change in  p r ice  

in  the short-run  i s  u su ally  cap riciou s  e s p e c ia lly  f o r  tobacco produ cts. 

Experience shows that the immediate e f f e c t  o f  a change in  r e t a i l
8p r ice  tends to  be a turning to low er q u a lity  types o f  c ig a r e t te s , 

so that the t o ta l  quantity w i l l  be p r a c t ic a l ly  u n a ffected . A fte r  

a sh ort p eriod , (perhaps one to  fo u r  months) consumers resume the
9

o ld  pattern  o f  th e ir  demand. Thus i t  i s  the long-run  e la s t i c i t y  

which i s  most s ig n if ic a n t  from an economic p o in t  o f  view . S im ilar  

con sidera tion  holds f o r  the c o e f f i c i e n t  o f  incom e.

Since c ig a re tte s  have no exact d ir e c t  su b stitu te  (excep t sub­

s t itu t io n  among -the d iffe r e n t  brands o f  c ig a r e t te s )  the in flu en ce  on 

c ig a re tte  consumption o f  a change in  p r ice  o f  any other p a r t icu la r  

product i s  not con sidered .

Instead  o f  the p r ice  o f  any p a r t icu la r  commodity, the in flu en ce

o f  changes in  the p r ice s  o f  a l l  other commodities as r e f le c t e d  by a

general p r ice  index which should, o f  cou rse , exclude the p r ice  o f

c ig a r e t te ,  i s  examined. U nfortunately the index i s  n ot not o f

c ig a re tte  in d ex . I t  i s  expected that errors  introduced from -this

source w i l l  bo sm all. On the other hand, even i f  -the p r ice  o f

c ig a re tte  cou ld  be extracted  from the index , i t  would make no p ercep -
10t ib le  d iffe re n ce  to  the p r ice -in d e x  o f  the remainder.

8 . See, Budget Speech 19^0, Federal M in istry  o f  Finance, Lagos.

9 . See, Tobacco, published by Barclays Bank D.C. (London, 1 ) ,  
p , 62 . A lso see, N .T .C ., Annual Reports 1959 and 19̂ 0.

10 . See a ls o , R. Stone, on . c i t . ,  (1 9 4 5 ).



-  39 -

I t  has "been suggested by economic theory that the d is tr ib u t io n  

o f  income i s  an important fa c to r  fo r  demand a n a ly s is . For the p eriod  

covered in  th is  study, i t  was reported  that there has been a trend
11towards greater eq u a lity  in  the d is tr ib u t io n  o f  income in  N igeria . 

However, i t  i s  b e lie v e d  that the in flu en ce  o f  th is  fa c to r  on consump­

t io n  may not be important in  the sh ort-ru n . I f  there has been any 

v a ria tion  in  Q due to  changes in  the d is tr ib u t io n  o f  income, i t  i s  

assumed that the c o e f f ic ie n t s  o f  income and the trend va ria te  w i l l  

absorb i t .

In  a d d ition  to p r ice  and income fa c to r s ,  changes in  population  

s ize  cou ld  a ls o  in flu en ce  the demand and consumption le v e ls  f o r

c ig a re tte s  as w e ll as the d is tr ib u t io n  by age and sex . A demand

an a lysis  should take such in flu en ces  in to  con s id era tion . Two ways 

o f  doing th is  are e ith e r  to work with per cap ita  data o r  by in troduc­

in g  popu lation  ( t o  be denoted by N) as a separate variab le  in  the 

equation . By the la t t e r  method, the d ir e c t  in flu en ce  o f  popu lation  

change upon quantity demanded (Q) i s  measured w hile the former method 

(p e r  ca p ita  data o f  consumption and income) assumes that the c o e f f i ­

c ie n ts  o f  income and popu lation , in  the form ulation  in v o lv in g
1 2p opu lation , N, e x p l i c i t l y ,  sum to u n ity , i . e .

11. See, E . V ie lr o s e , D istr ib u tio n  o f  Income in  N igeria . N .I .S .E .R ., 
U n iversity  o f  Ibadan, 1973.

12. The id e a l ’ popu lation  variable* to use i s  changes in  the propor­
t io n  o f  smokers to non-smokers which may not correspond e x a ctly  to 
changes in  population ,N , as app lied  in  th is  fu n c t io n . In  the 
an a lysis  in  chapter fou r two population  variab les  are ap p lied : i . e .  
N = t o ta l  popu lation  used to  d e fla te  G.D.P.
N* = Adult popu lation  over 21 years used as a proxy f o r  p roportion  

o f  smokers which data are not a v a ila b le  (See Appendix D fo r  
more exp lan ation ).



-  40 -

Q/N = a (Y/ n)^ PY I 6©1-1' + m  ....................  (3 .2 .3 )

!! i W  + « '

Q

<%%n py A 1-13 e11 + a

Because of the high intercorrelation of populatio 

trend variable T, as do the N and Y (noney

f  population N and theO-Sincone) s e r ie s  in  th is  

In  sone cases, however,study, the p er ca p ita  form ulation  i s  te s te d .

popu lation  was introduced  e x p l i c i t ly  in  the equation and te s te d , i f

not fo r  anything, to see what d iffe re n ce  i t  cou ld  nake in  the

r e s u lt s .  But in  gen era l, where the fu n ction  was expressed in

aggregate as d is t in c t  f r o n  per ca p ita  tern s, ^population* was dropped

a n d ,its  in flu en ce  .assuned absorbed by the trend fa c t o r ,  T.

T ine, T, as an explanatory va ria b le  i s  introduced in to  the

equation to take care o f  continuous v a ria tion s  o f  va ria b les  which

have not been introduced  e x p l i c i t ly  in to  the r e la t io n s h ip . In  th is

study, the trend fa c to r  i s  expected to absorb the in flu en ces  o f  such

fa c to r s  as changes in  ta s te , in  the d is tr ib u t io n  o f  incone e t c .  I t
13

i s  a lso  expected to  account fo r  such fa c to r s  as advertisenent and

13 . A dvertisenent in  N igeria  i s  a very young en terp rise  and has y e t  
to  nake i t s  in p a ct . For exanple, t o ta l  advertisenent ou tlay  in  
N igeria  in  1970 was only 0.26%  o f  the GDP fo r  that year which was 
estin a ted  a t M3,720 n i l l i o n  while the conparable fig u re s  f o r  oth er 
cou n tries  are ; Sw itzerland, 2 .18 ; United S ta tes , 2 .11 ; A u stra lia ,
1 ,2*0; Ire la n d , 2 .25 ; United Kingdon, 1 .13 ; Canada, 1 .25 ; U .A .R ., 
0 .5 2 ; Zanbia, 0.2*4; and Ghana, 0 .14  (se e  D aily T ines. S e p t ., 
Saturday, '16th 1972, p .1 3 ) .  The N .T .C ., the n on op o lis t f i r n  in  
the Tobacco Industry in  N igeria , sta rted  "n o tice a b le "  a d v o rtise - 
nent in  the 1960*s . Though i t s  advertisenent i s  naking sone 
in p act (s e e , Chairnan’ s Report in  N .T.C. Annual R eports, 1964 and 
1967) ,  there i s  no data on the o u tla y . However, advertisenent in  
the N igerian Tobacco Industry has not assuned an "aggressive"
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other s o c ia l  va ria b les  fo r  which data are not a v a ila b le .

For ihe C iv il  War yea rs , 1967-1970, a dummy v a r ia b le , W, vra.3 

introduced to account fo r  v a ria tion s  in  Q not due to changes in  Y ,

P, I  and not absorbed in  T . The dunny w i l l  th ere fore  take care o f  

e r r a t ic  in flu en ces  on Q during the c i v i l  war p e r io d . For a greater  

p art o f  th is  p er io d , about 2 j?/'oof  N igerian popu lation  was c u t -o f f  

f r o n  the r e s t  o f  the country which neant a lo s s  o f  narket fo r  c ig a r e t ­

t e s .  Such a lo s s  was expected to  reduce the t o t a l  quantity o f  

c ig a re tte s  consuned in  the country, a l l  things equal. However, th is  

was not the o v e r a ll  r e s u lt !  I t  i s  suggested th ere fo re , that sone 

" e r r a t ic  fa c to r s "  a t  work in  the la rg e r  population  under "the Federal 

M ilita ry  Govemnent n ight have caused the p o s it iv e  in crease  in  con­

sumption to o f f - s o t  the negative e f fe c t s  caused by the tem porarily 

l o s t  sm aller narket. The dunny i s  in troduced to  measure th is  "net" 

e f f e c t .

3 .3  PROBLEMS OF COLLECTION IN NIGERIA

I t  must be admitted that one o f  the major problems in  s t a t i s t i ­

c a l ana lysis  in  the developing cou n tries  i s  the u n a v a ila b ility  o f  

r e la t iv e ly  accurate  data . Marry students have been fru stra te d  by th is  

problem . The main cause o f  the problem is  the su sp icion  and poor 

understanding e x is t in g  between the producers and the users o f  s ta t is ­

t i c a l  data. This i s  a lso  the reason why producers o f  re levan t data 

o ften  re fu se  users the access to  such data even when the data are 

(Footnote 13 continued)
nature because there i s  no doubt about the market f o r  c ig a re tte s  
in  N igeria  nor i s  there any seriou s com petition . (S ee, P . K ilb y , 
0£ . c i t . ,  pp. 8 1 -9 6 ).
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a v a ila b le . In the present study, f o r  example, i t  took a con sider­

able  t in e  to convince the producers o f  the re levan t data to  make 

then a v a ila b le . The e f f e c t  o f  th is  prob len  i s  that researchers 

r e s o r t  to using av a ila b le  p rox ies  which o fte n  a f fe c t  the s t a t i s t i c a l

r e s u lt s .

Another data prob len  in  N igeria , as c o r re c t ly  sta ted  by Adanu 

(1972 ), i s  the d i f f i c u l t y  in  making n ation a l estim ates f o r  sone 

re leva n t va ria b les  in  sone p a r t icu la r  s tu d ie s . At i t s  p resent le v e l  

o f  manpower and economic development, N igeria  cannot e f fe c t iv e ly  

undertake a nation  wide consumer survey to cover a l l  parts o f  the
, 14country s in u ltan eou sly . As a r e s u lt ,  the surveys conducted so 

f a r  in  N igeria  took p lace  a t  d i f fe r e n t  periods and concentrated on 

sone se le cte d  urban centres such as Lagos, Ibadan, Enugu, Kaduna,

Ondo and a few o th e rs . In  the f i r s t  p la o e , such "p a r t ia l"  surveys 

conducted a t  d if fe r e n t  tin es  in  the sane country w i l l  in troduce 

sone b ia3 in to  the resu lta n t com putations, Secondly, there i s  the 

problen  o f  unrepresentativeness o f  the derived  data since the surveys 

were b iased  towards the urban ce n tre s . For exanple, the general

14. Urban Consumer Surveys were conducted in  several towns a t 
d i f fe r e n t  t in e s , v iz .

Lagos, 1953/54, 1959/60
Enugu, 1954/55, 1961/62
Kaduna, 1955/56, 1962/63
Z aria , 1955/56 
Ibadan, 1961/62
Onitsha 1963/64
O sh o g b o /lfe /lle sh a , 1963/64 
Akure/Ondo/Owo, 196 V 65
Sokoto/Gusau, 1964/65

The Federal O ff ic e  o f  S t a t is t i c s ,  Lagos, com piles sone o f  i t s  
data fr o n  the re su lts  o f  these surveys.
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consumer p r ice  index used in  th is  study was derived  fro n  the published 

data o f  the Federal O ff ic e  o f  S t a t is t i c s ,  Lagos, which g o t i t s  in fo r ­

mation fr o n  the "p a r t ia l"  surveys. N igerian s o c ie ty  i s  not composed 

o f  only sa lary  and wage earners, artisan s and self-em ployed  who l iv e  

in  the urban areas, on whose expenditure the index was computed. Over 

7 #  o f  N igerian popu lation  l iv e  in  the ru ra l areas where the surveys 

were not extended t o .  Furthermore, i t  i s  wrong to  assume that the 

urban area dw eller and the ru ra l-a rea  man in  N igeria buy a l l  th e ir
vconsumer demand fro n  the same market. Thus the general consumer 

p r ice  index as computed by the Federal O ff ic e  o f  S t a t is t ic s  and used 

in  th is  study w i l l  n ot go w ithout su sp ic ion .

Those problems in d ica te  that to  p o o l data f o r  ary p a r t icu la r  

study, some assumptions have to be made. In  add ition  to the above 

p e cu lia r  data problems are the usual d i f f i c u l t i e s  common with data 

c o l le c t io n  by sample surveys ir r e s p e c t iv e  o f  the le v e l  o f  develop­

ment though the problems assume greater dimensions in  the developing

because o f  the sources and methods o f  d e r iv a tion , some o f  which are 

sta ted  here below and others in  appendix. C igarette  i s  one o f  the 

in d u s tr ia l products f o r  which e x is t in g  p u b lic  regu la tion s  and E xcise 

returns provide accurate quantity data f o r  reg ress ion  a n a ly s is .

were f u l l y  u t i l iz e d  to  derive some o f  the appropriate data.

co u n tr ie s .

Most ( Lata used in  th is  study are considerab ly  accurate

E xcise tax returns and other p u b lic  regu la tion s  such as " The T a r if f
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L in ita tio n s  in  the Study«3V*mc5ft»css»#asee*emeirxsMawgeBe»S2afejE**e*Kaetis*=atw&*«B<eaacaeec2Stea£e£

Although Dost of the data used in the present study are consider­

ably re liab le , there are s t i l l  soue peculiar problens and lin itation s  

in this study which could be possible sources of error.

F ir s t ,  there are the problens o f  the s in g le  equation technique 

adopted in  th is  study to  analyse the t in e  s e r ie s .  Sone o f  such 

problens are :

(a ) that the "disturbance tern" cou ld  be au tocorre la ted  in  which 

case s t a t i s t i c a l  te s ts  on the estim ated c o e f f ic ie n t s  would be 

u n re lia b le . Though th is  i s  an obvious problem, the computed 

Durbinr-Watson ‘ d* s t a t i s t i c  used in  te s t in g  a u tocorre la tion  o f  

disturbance tern  does not seen to  suggest the ex isten ce  o f  

a u to co r re la t io n .

(b )  that sone o f  the va ria b les  in  the form ulations are considerably 

co rre la te d  as shown by the m atrix o f  Zero-Order C orre la tion  

c o e f f i c i e n t  in  chapter fo u r . I t  i s  expected that n u lt ic o l in e a r ity  

problens would a r is e  thus d is to r t in g  the paraneter estim ates.

As problem atic as i t  i s ,  th is  source o f  e r ro r  wa3 cross-checked  

w ith the computed standard errors  which do not seem to confirm  

any seriou s n u lt ic o l in e a r ity  p rob len s. In a d d ition , in  th is  case 

the n on -lin ear  r e la t io n  adopted in  -the an a lysis  helped to  reduce 

the above problem . However, i t  i s  expected that whatever m ulti­

c o l in e a r ity  problem that remains w i l l  have le s s  d is to r t iv e  

e f f e c t  on the estim ates.
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(o )  that other problens such h e te ro sce d a s t ic ity  cou ld  a r is e .

These ones were a p tly  asuned away in  the lo g - l in e a r  r e la t io n  

adopted. Furthermore, the number o f  observations i s  deemed 

not too small as to aggrava ce these problem s. Other problems 

l ik e  id e n t i f ic a t io n  and s p e c i f ic a t io n  errors  are d iscussed in  

appendix C.

X h rSecondly, there are the problems ra ise d  by the aggregation  o f  

c ig a re tte s  d iscussed  in  the preceeding s e c t io n . This problem fo llo w s  

l o g i c a l ly  from  the f i r s t  one above. Aggregation over in d iv id u a l 

consumers tends to hide in d iv id u a l d iffe re n ce s  in  terms o f  consumption 

behaviour, response to  changes in  p r ice  and income e t c .  In  the same 

way, aggregation  over products ( i . e .  brands o f  c ig a re tte s  as done in  

th is  study) conceals the in tra -p rod u ct d iffe re n ce s  in  terms o f  the 

in d iv id u a l ch a r a c te r is t ic s  o f  the various brands. Aggregation in  

th is  study has le d  l o g i c a l ly  to  some assumptions, one o f  which i s  the 

assumption that c ig a re tte s  are homogeifpus, which, in  r e a l i t y  may n ot 

be very c o r re c t  s ince  d if fe r e n t  brands o f  c ig a re tte s  o f  d if fe r e n t

q u a lit ie s  and p r ice s  are a v a ila b le . L o g ic a lly ,  th is  suggests that 

in d iv id u a l p e c u lia r it ie s  are expected to  e x is t  among the brands. 

For example, the p r ice  e la s t i c i t y  o f  demand f o r  c ig a re tte s  may not 

be same f o r  a l l  the brands as i s  in d ica te d  by the p o s s ib i l i t y  o f  

consumers s h ift in g  from  an expensive high qu a lity  c ig a re tte  to  a 

cheaper brand i f  the p r ice  o f  the form er i s  ra is e d . This type o f
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in tra -p rod u ct ana lysis  i s  not provided here "because o f  a b je c t  la ck  

o f  re leva n t data. The a lte rn a tiv e  l e f t ,  which th is  study a p p lie s , 

was to  aggregate and assune that c ig a re tte s  are honogeneous p rodu cts . 

I t  i s  expected that th is  problem w i l l  not introduce much b ia s  in  the 

an a lysis  s in ce  the b a s ic  c h a ra c te r is t ic s  o f  c ig a re tte  consumption

seem to  be  the same.

F in a lly , there i s  the data problem which i s  an obvious one 

in  develop ing cou n tr ie s . Some o f  the requ ired  tim e-ser ies  are

u t i l i z e d .ra re ly  a v a ila b le , thus p rox ies  are For example, the

requ ired  se r ie s  o f  d isposable  personal income were not a v a ila b le  so 

G.D.P. a t  f a c t o r  c o s t  was used in stea d . To reduce errors  introduced 

through th is  source, the p er ca p ita  consumption and income formula­

t io n  was te ste d  to  compare with -the nominal value form u la tion s . 

Another problem stems from the la ck  o f  data on such other tobacco 

products as sn u ff, p ipe tobacco , home-made c ig a re tte s  e t c .  which 

cou ld  have been te s te d  as p o ss ib le  su bstitu tes  f o r  manufactured 

c ig a r e t te s . These te s ts  are n o t, th e re fo re , tr ie d  -though i t  seems 

doubtfu l i f  these products are exact d ir e c t  su bstitu tes  o f  c ig a r e t te s . 

In  a d d ition , c ig a re tte s  are -the major products o f  the Tobacco 

Manufacturing Industry in  N igeria ; c ig a re tte s  occupy about 95% o f  

the manufactures o f  the firm s in  the Industry . I t  seems th ere fore  

that the su b stitu tio n  mentioned above may not be a seriou s one, 

hence errors  from th is  source may be n e g l ig ib le .
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However, the d e fic ie n c ie s  introduced by a l l  these sources 

are taken in to  con sideration  in  the in te rp re ta tio n  o f  the re su lts

o f  the an a lysis  as w e ll as  the a p p lica tio n  o f  the re su lts  to



CHAPTER FOUR

ANALYSIS OF TIME SERIES OF CIGARETTE

The s in g le -eq u a tion  model adopted in  th is  study to  analyse the 

time s e r ie s  data i s  app lied  in  two ways. F ir s t ,  there i s  the s ta t ic  

a n a ly s is , and, second, the dynamic a n a ly s is .

Equation (3 .2 .2 )  s ta tes  that demand f o r  aggregate c ig a re tte  i s

h a b it , e t c . )  which a f f e c t  the dependent v a r ia b le . However, there are

severa l reasons th at, in  p r a c t ic e ,  a regression  i s  not s p e c if ie d  in

th is  study to  in clu de  a l l  fa c to r s  which nay have causal in flu en ce  on
1

the dependent variab le  under a n a ly s is . F ir s t ,  i t  i s  leg itim a te  to 

make the demand theory as simple as p o s s ib le , taking in to  e x p l i c i t  

account only the main causal fa c to r s .  Second, s t a t i s t i c a l  data are 

la ck in g  f o r  ce r ta in  v a r ia b le s . F in a lly , the causal fa c to r s  may be 

h igh ly  in t e r -c o r r e la te d . The la rge  number o f  explanatory va ria b les  

may in crease  the sampling errors  o f  the reg ress ion  c o e f f i c ie n t s  and 

tend to  obscure the importance o f  the explanatory va ria b les  in  the 

equation . Thus equation (3 .2 .2 )  i s  f i t t e d  in  the present a n a ly s is .

1 . See H. Wold and L . Jureen (1953) > Demand A nalysis (New York:
John W iley and Sons, I n o .) ,  p p 35-4-8.

4.1 . STATIC ANALYSIS



-  49 -

In  s e ct io n  ( 2 .2 ) ,  the d iscu ss ion  came to a con clu sion  that there 

are two major a lte rn a tiv e  assumptions r e la t in g  the r e s u lts  obtained 

from market data to  the parameters o f the in d iv id u a l demand fu n ctio n s . 

The f i r s t  i s  that a market i s  assumed to be homogeneous in  the sensexn the
O -that a l l  consumers have the same preferences and fa ce  the same p r ic e s .  

For th is  assumption, the c o e f f ic ie n t s  o f p r ice s  and income va riab les  

in  a market demand fu n ction  are simple averages o f  the in d iv id u a l 

c o e f f ic ie n t s  o f  p r ice s  and incom es. The a lte rn a tiv e  assumption i s  

that a l l  the incomes o f  consumers change in  the same p roportion  and 

that a l l  p r ice s  change in  the same p reportion  over the en tire  market.p r e p
, VThus, the c o e f f i c ie n t s  o f  p r ice  and income va ria b les  in  the market

demand fu n ction  w i l l  be weighted arithm etic means o f  the in d iv id u a l 

c o e f f i c ie n t s  o f  p r ice s  and income v a ria b le s , the weights being the 

in d iv id u a l p r ice s  and incomes r e s p e c t iv e ly . In th is  study, the f i r s t  

assumption i s  adopted. This procedure makes i t  ea s ier  to in te rp re t  

the re su lts  o f  market data in  terms o f  in d iv id u a l demand behaviour.

Summarising th e re fo re , the demand f o r  aggregate c ig a r e tte  in  the 

s ta t ic  a n a ly s is , can be sta ted  as a fu n ction  o f  d isposab le  income, 

average p r ice  o f  c ig a r e t te s , and the p r ice s  o f  a l l  other commodities 

together w ith two other v a r ia b le s , a trend fa c to r  and a war-years 

dummy. However, adult popu lation  was introduced e x p l i c i t ly  in  some 

o f  the equations to  assess i t s  im pact.

This study attempts to  t e s t  the fo llo w in g  hypotheses:
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(1 ) Consumer demand fa r  aggregate c ig a re tte  i s  in e la s t io  with 

re sp e ct  to  an average o f  c ig a re tte  p r ic e s ; the demand 

response i s  n ega tive . The p r ice  e la s t i c i t y  o f  demand i s  

expected to  be low because; (a ) smoking has become a very 

strong s o c ia l  h a b it, so th at c ig a re tte  i s  considered among 

the "n e ce ss ity "  produ cts; (b ) c ig a re tte s  have no d ir e c t  

s u b s titu te s .

(2 ) D isposable income (nom inal) w i l l  a f f e c t  aggregate c ig a re tte  

consumption p o s it iv e ly  w ith a low income e la s t i c i t y  o f  demand. 

This r e su lts  from the f a c t  that c ig a re tte  i s  not an in fe r io r

good. A second reason i s  that as a "n e ce ss ity "  c ig a re tte  

accounts fo r  a small p roportion  o f  consumers* budgets which 

i s  used to  purchase qu an tities  adequate to  s a t is fy  the needs 

o f  smoking. An a d d ition a l reason f o r  the low e la s t i c i t y  i s  

th at, un like most other "n e ce ss ity "  com modities, c ig a re tte  

i s  o ffe re d  a t  a wide v a r ie ty  o f  p r ice s  accord in g to  q u a lity  

which makes i t  p o ss ib le  f o r  the consumer to  turn to cheaper 

brands when income f a l l s  and to  higher q u a lity  type when income 

in creases w ithout a f fe c t in g  the t o t a l  quantity demanded.

( 3) The average le v e l  o f  a l l  other p r ice s  ( i )  w i l l  a f f e c t  c ig a re tte  

consumption p o s it iv e ly  w ith a low e la s t i c i t y .  The low e la s t i c i t y  

exp ecta tion  i s  as a r e s u lt  o f  the lack  o f  d ir e c t  su bstitu tes  

fo r  c ig a r e t te s . However, the r e s u lts  obtained here do not 

support th is  ex p ecta tion .
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(4 ) Th.® in flu en ce  o f  -variation in  adu lt popu lation  w i l l  a f fe c t  

the demand f o r  c ig a re tte  p o s it iv e ly  and s ig n if ic a n t ly .

( 5) Other fa c to r s  such as ta s te , advertisem ent, s o c ia l  fa c to r s  e t c .  

which are not included  e x p l i c i t ly  in  the fu n ction s but assumed 

absorbed in  the ’ catch  a l l '  v a r ia b le , T, w i l l  have a p o s it iv e  

e f f e c t  on c ig a r e tte  consumption.

(6 )  The c iv il-w a r -y e a rs  dummy w i l l  have a "Net” p o s i t i1

v V

Ltive e f f e o t  on

c ig a re tte  consumption.

Using the c la s s ic a l  lea st-sq u res  estim ation  technique on 

( 3 .2 .2 ) ,  the estim ated re su lts  f o r  1950-1971 are :

Qt  = - 1 .2867 + 0. 6393f t  -  0.322S>^ Jpil .7492It  + O.OO72T + 0 .0 3 6 0 ir .(4 .1 .l)  

( 2.3658) (-2 .4 9 1 5 ) ( 6 .0696) ( 2. 1642) (1 .7395)

R = 0.9948 S .E . = 0.0186 D-W = 2.0214

where R denotes the c o e f f i c ie n t  o f  determ ination , S .E . denotes the 

standard error  o f  estim ate, and D-W denotes the Durbin-Watson 'd* 

s t a t i s t i c  fo r  te s t in g  s e r ia l  c o r re la t io n  o f  random disturbance. Note 

that a l l  the va ria b les  in  equation , (4 .1 .1 )  and others to  fo llo w  are 

in  logarithm s except T and V/, The value in  the parentheses under 

each reg ress ion  c o e f f i c ie n t  i s  the ca lcu la ted  t -v a lu e  o f  the 

c o e f f i c i e n t .

The s t a t i s t i c a l  r e s u lts  in d ica te  th at 99.4£$ o f  the v a ria tion  in

aggregate consumption o f  c ig a re tte  during the p eriod  1950—1971 can be 

explained by the v a ria tio n  o f  the f iv e  explanatory v a r ia b le s . A ccording



-  52 -

t c  the tw o -ta il  " t "  t e s t ,  each explanatory variab le  i s  s t a t i s t i c a l ly  

s ig n if ic a n t  a t  the le v e l  except the dummy v a r ia b le .

Since the logarithm  fu n ction  i s  adopted in  th is  a n a ly s is , the 

e la s t i c i t i e s  oan be read o f f  from the re g re ss io n  r e s u lt s .  However, 

the computed income e la s t i c i t y  i s  0. 6393, the p r ice  e la s t i c i t y  i s

(0 .1666)

-  0.J228

( 0 .1112)

and the cross e la s t i c i t y  with resp e ct  to  p r ice s  o f  a l l  other 

commodities i s  1.7492

£(0 .1537)

The values in  the brackets are the standard errors  o f  the estim ated 

e l a s t i c i t i e s .

From these r e s u lts ,  i t  can be in fe rre d  that the demand f o r  

c ig a re tte s  during the p er iod  1950-1971 i s  in e la s t ic  w ith resp e ct  to 

i t s  p r ice  and the current income fa c to r  though both are s t a t i s t i c a l ly  

s ig n i f ic a n t .  Anna Koutsoyannis in  her 'a gg rega te ' study o f  the demand 

fu n ction s o f  tobacco products in  fou rteen  countries^  came out w ith 

the same r e s u lt  o f  in e la s t ic  demand f o r  p r ice  and the current income 

fa c t o r .  The re su lts  o f  th is  study i s  compared w ith her fin d in gs  as 

shown in  the tab le  2 below (u s in g , U .S .A ., France, U .K ., Canada, Ire la n d , 

A u stra lia , F in land, Sweden, Belgium, Greece from her study and N igeria  2 3

2 . Throughout thi3 study, whenever nt " - t e s t  i s  mentioned i t  im plies 
a tw o -ta il  ' t ' -  t e s t .

3 . See A. Koutsoyannis, op . o i t
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TabJj 2

Comparison o f  P rice  and Income E la s t ic i t ie s

Country 

U.K.

France 

U.S .A .

Canada

Ire lan d

A u stra lia

Finland

Sweden

Belgium

Greofif^ 

N igeria

0.0663
(1 .0 7 )

0.8281 
(12 .87 )

0.3370 
(1 .1 8 )

O.O898 
(0 .1 7 )

0.5536
(1 .0 7 )

0.4258 
(0 .8 1 )

0.2632  
^ 0 . 7 7 )

0.0655
( 0. 36)

0.6393
( 5.62)

Y
P

No. o f  Indepen­
dent V ariables R2

-  0.0365 
(0 .1 7 )

-  0.5439 
(14 .90

0.997

0.937

-  0.9373 
(5 .6 3 )

v v
3 0.722

-  0 .2094
(0 .3 0 ) 3 0.902

~ °* ^ 7 1
(1 .C 4) 3 0.722

-  0.3619
(3 .4 3 ) 3 0.977

i -  0.4150
( 30.03) 3 0.918

-  0.4137
(1 .8 3 )

J i 3 0.789

S -  0.6780
| (7 .0 4 ) 2 0.574

I ' 3
0.565

-  0.3228
(6 .1 8 ) 5 0.995
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as rep orted  h e r e ) . I t  should he noted however, that the b a s is  o f  

comparison i s  not very tenable because o f  the fo llo w in g :

( r>) N igeria i s  not as developed as anyone o f  the 14 cou n tries  

she stu d ied . A

(b )  She used on ly 10 observations ( i . e .  1950-59) while th is

study used 22 i . e .  1950-71. Sampling a ten -year

p eriod  may be expected to  be greater than in  twenty-tw o-year

p e r io d .

( c )  Her independent variab les  are not as many as are used h ere .

(d ) The market cond itions fo r  c ig a r e tte  in  a l l  the countries 

are not the same.

Although these are strong basis  f o r  non-com parability , the comparison 

was done ju s t  to  see how the two se ts  o f  r e s u lts  look  and because

there i s  no known comparable e a r l ie r  study in  N igeria . The values in  

the braokets are the values o f  the "F" te s ts  on the estim ated parameters 

The above table  shows the p la u s ib i l i t y  o f  the re su lts  o f  th is  study 

which support the hypothesis that the demand fo r  c ig a re tte s  i s  in e la s t ic  

w ith re sp e ct  to  i t s  p r ice  and current incom e. None o f  the c o e f f i c ie n t s  

in  the tab le  fo r  ary o f  the cou n tries  in clu d in g  N igeria  i s  up to u n ity . 

I t  w i l l  la te r  be seen that these re su lts  are a lso  supported by the per 

ca p ita  data form ulation .

The e f f e c t  o f p r ice s  o f  a l l  other commodities on the demand fo r  

c ig a re tte  i s  p o s it iv e ,  strong and s t a t i s t i c a l l y  s ig n i f ic a n t .  The 

c o e f f i c ie n t  i s  w e ll above unity  and greater than the c o e f f i c ie n t  o f
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p r ice  o f  c ig a r e t te .  The la t t e r  s itu a tio n  ( i . e .  9 > y) in d ica tes  that 

consumers are more se n s it iv e  to ‘the p r ice s  o f  other commodities than 

to the p r ice s  o f  c ig a r e t te s . Stone d iscovered  the same pattern  o f  

re a c t io n  in  the U .S.A . Stone had a cross e la s t i c i t y  o f  about 1.146 

f o r  p r ice s  o f  other commodities ( n ) ,  when he excluded income in  h is  

equation , and 0.590 (where the c ig a re tte  p r ice  e la s t i c i t y  was -  0 .236)
4-when income was in clu d ed .^  I f  consumers in  such a high per cap ita  

income country lik e  the U .S.A . are more s e n s it iv e  to the p r ice s  o f  

oth er commodities, then a stronger s e n s it iv ity  may be expected in  

N igeria  which has a very low per ca p ita  income.

I t  is  conceivab le  however, that 9 > y  f o r  one o f  the fo llo w in g
5

p o ss ib le  three reason s. F ir s t ,  i t  i s  p o ss ib le  that people pay more 

a tten tion  to the p r ice  movement o f  durable as opposed to non-durable 

goods, and try , i f  they can, to purchase durable goods when they are 

r e la t iv e ly  oheap. Second, people may be r e la t iv e ly  in s e n s it iv e  to  

the p r ice s  o f  a r t ic le s  which in volve  only small in d iv id u a l ou tla y s . 

Thus they may be impressed by the r e la t iv e  lowness o f  ren ts  in  the 

suburb as opposed to  the urban centre because ren t i s  u su ally  thought 

o f  as an annual sum, but may g ive an unreasonably small weight to the 

c o s t  o f  tra v e l between home and o f f i c e  because th is  i s  normally 

thought o f  as a ra th er  t r iv ia l  d a ily  ou tla y . F in a lly , consumers may 

be le s s  se n s it iv e  to  the p r ice  movements o f  commodities that are

4-. See R. Stone (194-5)  ̂ c>R. c i t . .  p . 327 

5* IbicL»t p . 295.
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h a b itu a lly  purchased than they are to those o f  goods which are bought 

only a t  rare  in te r v a ls .

The high c o e f f i c ie n t  o f  I  shows in d ir e c t ly  the u t i l i t y  o f  

c ig a re tte s  to  the consumers. Per cap ita  income in  N igeria  i s  very low 

compared to other advanced countries thus i t  should be expected that 

the demand f o r  c ig a re tte  would be very s e n s it iv e  to  changes in  the 

p r ice  le v e l  o f  other commodities. I t  would fu rth er  be expected that Q 

would change in  the op p osite  d ir e c t io n  to  changes in  I  because o f  the 

low per ca p ita  incom e. The la t t e r  expectation  tends to  underestimate 

the p e cu lia r  u t i l i t y  o f  c ig a re tte s  to the consumers compared with the 

u t i l i t y  o f  some other commodities. A smoker cou ld  r is k  walking a long 

d istan ce home in stead  o f  h ir in g  the se rv ice  o f  a ta x i-ca b  i f  -the 

money he had was not s u f f ic ie n t  fo r  buying c ig a re tte  and paying the 

ta x i-c a b . The r e s u lts  obtained here support the above cla im . The 

high c o e f f i c ie n t  im plies that p r ice s  o f  other commodities have 

con siderab le  in flu en ce  on the demand f o r  c ig a r e t te .  To support th is , 

the Chairman o f  N .T .C ., in  h is  annual re p o rt  in  1971, sta ted  that 

N .T .C .’ s sa les  volume increased  by 8 $  in  i 971 over that o f  1970 

d esp ite  the f a l l  in  producer incomes p a r t ly  because the p r ice  o f  

o ig a re tte s  was n ot ra is e d  when p r ice s  o f  other commodities rose  in  

the oountry in  1971.^ Thus th is  r e s u lt  seems r e a l i s t i o ,  a t  le a s t  

in  N igeria , because o f  "the "firm  ground" smoking h ab it has gained 

among smokers and a ls o , because o f  the p e cu lia r  and alm ost

6 . See N .T .C ., Annual Reports and Accounts 1971. p . 11.



57 -

in d escriba b le  needs c ig a r e tte  f u l f i l s ^  which oause smokers to become 

a d d ic ts .

The s t a t i s t i c a l  s ig n ifica n ce  o f  the trend variab le  im plies that 

the va ria tion  in  c ig a re tte  consumption can be explained, in  p art, by 

the varia tion s  o f  other fa c to r s  not included e x p l i c i t ly  in  the equation . 

The p o s it iv e  c o e f f i c i e n t  in d ica tes  that an in crease  o f  one per cent in  

the v a r ia tio n  o f  the va ria b le  which represents the jo in t  e f f e c t  o f  the 

excluded fa c to r s  ( t a s t e ,  h a b it, advertisem ent, p opu lation , e t c . )  w i l l  

in crease  aggregate c ig a r e tte  consumption by 0.007 o f  one per cen t, 

hold ing  the e f fe c t s  o f  other va ria b les  in  the equation constant.

The p o s it iv e  c o e f f i c ie n t  o f  the 'war-dummy* in d ica tes  th at some 

• erratic  fa c t o r s ' not accounted fo r  by the other va ria b les  included in  

the fu n ctio n , a f fe c te d  the aggregate consumption o f  c ig a re tte  during 

the N igerian C iv il  War p er io d , 1967-1970. This r e s u lt  tends to support 

the fin d in g  in  Zaire Republic (form erly  Congo Kinshasha) a fte r  th e ir  

c i v i l  war that the aggregate consumption o f  commodities such as

c ig a re tte  and beer in creases during major p o l i t i c a l  upheavals.

The error term in  economic t im e-ser ies  ana lysis  i s  l ik e ly  to  be 
9

p o s it iv e ly  co r re la te d . The va ria b les  in  the fu n ction  such as Y and I  

may be h igh ly  co r re la te d . Table 3 shows the c o r re la tio n  matrix fo r  the

8

7 . The smoking h ab it i s  so strong among smokers that d esp ite  a l l  the 
warning against the d isastrous e f fe c t s  o f  smoking, more people 
s t i l l  indulge in  smoking. See, A .J . Isong , "C igarette  Smoking", 
in  the D aily Times o f  30 /12 /72 , p . 7 .

8 . See P . K ilby  ( 1966) ,  o^. c i t . .  p ,  94 ( fo o tn o te s )

9 . Arthur S . G oldberger, ( 1964) ;  Econometric Theory. (New York:
John W iley & Son, I n c . ) ,  p .  242.



time- s e r ie s  data fo r  equation (4 .1 .1 )  and explains the problem above.

Table 3

M atrix o f  Zero-Order C orrelation  C o e ff ic ie n ts  fo r  Equation
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£
Qt  * t  I t p t t <t l T  *

« t 1,000 0.918 0.922 0.610 0.808 0.521

Y t 1.000 0.801 0.606 0.881 0.402

1.000 0.687 0.897 0.491

Pt 1 .000 0.729 0.247

T 1 .000 0.392

W
.............. ..................  J ,

1.000

The c o rre la tio n  between income, Y , and the p r ice  index, I> i s  0 .801 ;

between income and the p r ice  o f  c ig a r e t te ,  0 .606 ; and between income

and the trend v a r ia b le , 0 .881 . These r e la t iv e ly  high in te r co rre la t io n s

o f  explanatory va ria b les  tend to in crease  the sampling errors  in  the

in d iv id u a l c o e f f i c ie n t s  o f  the demand fu n ct io n . However, the Durbin-

Watson 1 d* s t a t i s t i c  i s  used to  t e s t  a u tocorre la tion  o f  the disturbance

term. The D-W s t a t i s t i c  ta b le  shows that when n = 22 and k = 5 a t  a 5̂
10le v e l  o f  s ig n if ic a n c e , du = 1 ,9 2 . With the computed D-W s t a t i s t i c  a t

10. J . Durbin and C .S. Watson, (1950 & 195"l)j "T estin g  f o r  s e r ia l
co r re la t io n  in  Least-Squares R egression ", B iom etrika. P art I  and 
I I ,  v o l .  37 and 38, pp . 407-428 and pp . 159-178.
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2.021^, tho hypothesis that no p o s it iv e  a u to corre la tion  o f  d is tu r ­

bances i s  present can be accepted .

As sta ted  e a r l ie r ,  the present study attempts to assess the
11in flu en ce  o f  changes in  the p roportion  o f  smokers to  non-smokers on

c ig a re tte  consumption. Three form ulations were te s te d . F ir s t ,  adu lt 

p opu lation , N*, was introduced e x p l i c i t ly  in  equation (.4.1 .1 ) w hile the 

trend variable  was excluded. The r e s u lts  obtained

Qt = -1 .3315  + 0.6423Tt -  0.3224Pt + 1 .7592It  + 0.0160N*t 

( 2.4662) ( - 2. 5221) (9 .9014) (2 .1346)

>. . .+ 0.0343(7

(1 .2295)

(4 .1 .2 )

r  = 0.9934 S .E . = 0.02123 D-W = 1 . 9 9 1 2

where N 't i s  adu lt popu lation  over 21 years in  year t .  The s t a t i s t i c a l  

s ig n if ica n ce  and the p o s it iv e  c o e f f i c ie n t  o f  N't in d ica tes  that changes 

in  adult population  could exp la in , p a r t ly , the v a ria tion  in  aggregate 

c ig a r e tte  consumption w ith in  the period  1950- 71 .

The above r e s u lt  i s  supported by the second form ulation  tested  

which in clu d es  e x p l i c i t ly  both  p opu lation , N*, and trend, T, v a r ia b le s . 

The re su lts  obtained are :

Qt = -  1.9790 + 0.623lY t  -  0.3223Pt  + 1 .7382It  + 0.0105N't 

; •- (2 .2005) (-2 .351 5 ) (6 .2 171 ) (2 .2210)

+ 0.0039T + 0.036017 . .  . .  . .  (4 .1 .3 )

(0 .0293) (1 .4960)

r 2 = 0.9945 S .E , = 0.0117 D-W = 2.30

11. Adult popu lation  ( i . e .  popu lation  aged 21 and above) was used as 
a proxy f o r  p roportion  o f  smokers in  the t o t a l  popu lation  using 
195V 53 census f ig u r e s . The age l im it ,  21 yea rs , i s  the 
"Franchise age" which the N igerian Government recogn ises  as the 
age o f  adulthood. See Federal Government o f  N igeria , The 
Republican C on stitu tion  1963* Government P r in ter , Lagos, 1964.
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The c o e f f i c ie n t  o f  N' i s  p o s it iv e  and considerab ly  s ig n i f i ­

cant as in  equation ( 4 .1 .2 ) .  Comparing equations (4 .1 .1 )  and (4 .1 .3 )>  

i t  i 3 observed that the in flu en ce  o f  N* i s  qu ite  con s id erab le . I t

reduced the c o e f f i c ie n t  o f  T in  (4 .1 .1 )  and l e f t  i t  (equation  4 .1 .3 )  

s t a t i s t i c a l ly  n o n -s ig n ifica n t as measured by the computed t -v a lu e .

G enerally , i t  i s  known that the two v a r ia b le s , N* and T are 

h igh ly  in te r c o rr e la te d . This i s  confirmed by Table 4  below which shows 

the zero -ord er  co r re la t io n  c o e f f i c ie n t  m atrix fo r  equation ( 4 .1 .3) .

Table

o S rM atrix o f  Zero-Order C orre lation  C o e ffic ie n ts  f o r  Equation (4 .1 .3 )

Q Y P T N» W

Q 1.000 0.918 t o V 0.610 0.808 0.807 0.521

Y 1.000
* A

0.801 0.606 0.881 0.820 0.402

I 1 .000 0.687 0.897 0.810 C.491

P 1.000 0.729 0.620 0.247

T 1 .000 0.900 0.392

N 1.000 0.352

W 1 .000

The co rre la tio n  between, N* and T i s  0.500 which i s  qu ite  h igh . 

However, the computed D-W s t a t i s t i c  (D-W = 2 .3 0 ) , does not in d ica te  

that there i s  p o s it iv e  s e r ia l  c o r re la tio n  o f  r e s id u a ls .



61 -

The th ird  form ulation  tested  was the per cap ita  data fu n ctio n .

In th is  form ulation , the aggregate c ig a re tte  quantity , Q, was d e fla te d

with adu lt popu lation , N*, while nominal d isposable  income, Y , was
12d e fla te d  w ith the t o t a l  population  fig u re  f o r  the country. Because 

o f  the high co r re la t io n  o f  N* and T ( i . e .  0 .9 0 0 ), and the s t a t i s t i c a l  

n o n -s ig n ifica n ce  o f  the trend va ria b le  in  ( 4 . 1 . 3)> T i s  om itted in  the
O y

per cap ita  data fu n ction  tested  below . The re su lts  obtained a re :

Ct  = -1 .1624 + 0.401 a it  -  0.3459Pt + 1 .761411 + 0.0313iT . .  . .  ( 4 . 1 .4)

( 2. 1781) (-2 .4 7 0 9 ) ( 10. 5868) ( 1 . 9251)
2

R = 0.9860 S .E . = 0.0226 D-W = 1.995

where Ĉ . i s  per cap ita  c ig a re tte  consumption and is  per cap ita

income, a l l  in  year t .  -All explanatory va ria b les  are s t a t i s t i c a l ly

s ig n if ic a n t  at the 5$  le v e l  except the dumny which i s  s ig n if ic a n t  a t

1(fo. The variab les  a lso  have r ig h t  signs and the explanatory power
2

o f  the fu n ction  as in d ica ted  by the R i s  qu ite  h igh . These re s u lts  

are con s isten t w ith  those o f  aggregate consumption -  ^ /T .e. equations

(4 .1 .1 )  to  (4 .1  .3 )_j7

For a b e t te r  comparison, a second per cap ita  data fu n otion  in c lu d -
13

in g  T e x p l i c i t ly  was te s te d . In general the re su lts  obtained did  not 

improve the f i t  ary much b e t te r . In  fa c t  the per ca p ita  income, M, 

i s  s ig n if ic a n t  only a t the 10fo l e v e l .  The trend variab le  remains 

s t a t i s t i c a l l y  n o n -s ig n ifica n t  though with the r ig h t  sign  f o r  i t s

12. See Appendix D f o r  explanation on the Census (1952/53) f ig u re  used

13. See the r e s u lts  in  Appendix A4.
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c o e f f i c i e n t .  Judging from a l l  these re su lts  i t  seems reasonable to  

s ta te  that va ria tion s  in  adult population  w ith in  the p eriod  under 

con sideration  had greater in flu en ce  upon c ig a r e tte  consumption in  

N igeria  than other "autonomous" fa c to r s  assumed absorbed in  the trend 

fa c t o r .  One o f  the most important fa c to r s  in  popu lation  rating

f o r  th is  in flu en ce  i s  the in crease  in  the p roportion  o f  s 's to  

non-smokers, mainly because o f  the extension  o f  smoking among women 

and members o f  the lower age groups.

The s t a t i s t i c a l  s ig n ifica n ce  o f the per ca p ita  income variab le  

looks reasonable on both th e o re t ica l and em pirica l grounds. Even

on c ig a re tte  to  in crease  as income in creases though le s s  than 

p ro p o r t io n a lly . The s ig n ifica n ce  o f  income i s  fu rth er  explained in  

the speech o f  the Chairman o f the N.T.C. to  the Shareholders’ Annual 

Conference in  1971J "Our own sa les  volume was up by 8 $  over 1970

The r e s u lts  obtained in  a l l  the equations in terp reted  above are 

con s isten t w ith resp ect to  s ign s , magnitude and s t a t i s t i c a l  s ig n i f i ­

cance o f  the v a r ia b le s .
» » i f iMin m m amsmm tm m wmmmmmmmmmn mnm mm m

14. See, N .T .C ., Annual Report and Accounts. 1971, p . 11.

though c ig a re tte  as a "n e ce ss ity "  ts  fo r  a s n a il  p roportion  o f

a consumer’ s budget used in  purcha u a n titie s  adequate to s a t is fy

more or le s s  the need o f  smoking, i t  seems reasonable to expect budget

compared with an in crease  o f  37f° in  1970 over 1969. To some extent 

th is  was caused by the f a l l  in  produce crop / l . e t producer income^ 

in  the North"
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4 .2 .  DYNAMIC ANALYSIS

The demand fu n ction s  so fa r  considered  are s t a t i c ,  in  the sense 

that the quantity demanded in  any time p eriod  depends on the incomes 

and the p r ice s  o f  that p eriod  a lon e . I t  is  gen era lly  recogn ized  th at 

the past behaviour patterns o f  consumers may a f f e c t  current consumption. 

For c ig a r e t te s , the s o c ia l  a ttitu d e  attached to  i t s  consumption and

the extraordinary nature o f  the need which i t  f u l f i l s  makes the 

consumption o f  i t  r e la t iv e ly  stab le  in  a consumer’ s budget. In  fa c t ,  

c ig a re tte  as a "n e cess ity "  product assumes the same p o s it io n  as fo o d  

item s in  a consumer’ s budget.

Levels o f  c ig a re tte  consumption, th e re fo re , are su b je c t  to  h ab it

form ation , which suggests that these le v e ls  do not ad ju st immediately

to  changes in  income and "that current consumption i s  p o s it iv e ly

in flu en ced  by past consumption le v e l .  M etaphorica lly , i t  cou ld  be

sa id  that the consumer has b u i l t  up a "p sy ch o lo g ica l stock " o f  
15

consumption h a b it . This argument may be more c o r re c t  in  the case 

o f  c ig a re tte  which has become not on ly a "n e ce ss ity "  product to 

consumers, bu t a "p e cu lia r"  product that s a t is f ie s  a "p e cu lia r "  need 

o f  smokers

One o f  the commonly used approaches to  t e s t  the h a b it-

p ers is ten ce  hypothesis i s  to  adopt the geom etric d is tr ib u te d -la g
16model as form ulated by Koyok. He suggests the fo llo w in g  model:

15. H .S. Houthakker and L.D . T aylor, (1966 ); Consumer Demand in  the 
United States 1929-1970. (Cambridge: Harvard U n iversity  P re ss ) ,
pp. 8 -11 .

16. L.M. Koyck, (1 9 5 4 ); D istribu ted  Lags and Investment A n a lysis . 
(Amsterdam; North-Holland P ublish ing C o .) .
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Yt  = P i l o  x t - i + D t  ...............................  ( 4 - 2 - 1)
(0 < X < 1)

where the c o e f f i c ie n t s  decrease geom etrica lly .

By d eriv in g  the d iffe re n ce  between the two equations

Yt  * + P ^ t -1  + ^ % - 2  + —  + ut

XI t-1 = + P ^^t-2 + + ^Ut-1
we have

Y, pXfc + ^ Y t-1 + V t  ............................... . . . H ^  (4 .2 .2 )

where -  ^U-fc-1 * Nerlove d erives ( t .2 .2 )  d ir e c t ly  by assuming

th at

Y ^ . n  ™  ^ ^ t  * • • • • • • • • • • . • • • • • • • • • • • • • • • * • • • •  (4 » 2 .3 )

where Yt * denotes the d esired  value o f  Y ^ .,^  The adjustment to  the

d esired  value in  one p eriod  i s

Y f Yt-1 = a ( Y | - Y ^ )  ...................................  (4 .2 .4 )

where 0 < 3 <1 i s  the ” c o e f f i c ie n t  o f  adjustment” . S u bstitu tin g  

( 4 . 2.3) in to  ( 4 . 2.4) and rew ritin g  g ives the form o f  ( 4 .2 . ? ) :

Yt  = ceSj^. + (1 -  6) Y ^  .................................  ( 4 .2 .5 )

There are s t a t i s t i c a l  problems in  estim ating {3 and X in  equation 

( 4 .2 .2 ) .  The va ria b le  Y^_j i s  determined in  p a rt by and i s  n ot 

independent o f  V̂ . = -  X U ^  . B esides, V-fc has s e r ia l  c o r re la t io n

i f  the U-fc are s e r ia l ly  independent. T h erefore , the c la s s ic a l  le a s t -  

squares estim ators o f  P and X might not be co n s is te n t . K le in  has

17. M. N erlove, (1958)> D istribu ted  Lags and Demand A n a lys is . U .S.
Department o f  A g r icu ltu re , A gricu ltu re  Handbook 141, (Washington; 
Govt. P r in tin g  O f f i c e ) ,  pp . 18-20 .
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suggested a method o f  obta in in g con sisten t estim ates o f  J3 and X .

He suggests that equation (4 .2 .2 )  be w ritten  d ir e c t ly  with the

assumption that Vf  i s  a random disturbance w ith zero expecta tion  and 
18constant varian ce . From K le in 's  suggestion , the dynamic form ulation  

o f  demand fu n ction  can be w ritten  as

Qt = + ^1Y t  + J32Pt  + ^3J t  + ^4T + + s *

where

year t - 1 . U

< p
U2t . . . . ( 4 . 2 . 6 )

Q _̂-j i s  aggregate c ig a re tte  consumption in  year t - 1 . i s  the

random disturbance in  year t .  Note that equation (4 .2 .6 )  and others 

to  fo l lo w  are in  logarithm  form ulation  as in  se ct io n  ( 4 .1 ) ,  except the 

v a r ia b le s , T and W.

I t  i s  expected that Pg should be p o s it iv e ,  that i s ,  the more a 

consumer has consumed c ig a re tte s  in  the p a st, the more he w i l l  consume 

cu rren tly  ( t a s t e ,  p r ice s  and income g iv e n ). The expression  ( 1 -  Pg) i s  

defin ed  as the " c o e f f i c i e n t  o f  adjustm ent". Normally, the c o e f f i c ie n t  

o f  adjustment i s  greater than zero and le s s  than one.

The estim ated re su lts  f o r  1950-71 are :

Qt  = -1 .8 2?-4M .5402 T t  -  0.2636Pt  + 1 .4629It  + 0.0102T +

(2 .3150) (-2 .1 0 8 4 ) (4 .3895 ) (0 .6 784 ) ( 1 . 6863)

o ....1i*48Qt_i ......... ...........................................................................  (4 .2 .7 )

(1 .7690)

IT  = 0.9942 S .E . = 0.0199 D-W = 2.203

From the above r e s u lt s ,  the short-run  income e la s t i c i t y  i s  0 .5402, 

the p r ic e  e la s t i c i t y  i s  -  0.2636 and the cross  e la s t i c i t y  w ith re sp e ct

18. L .R . K le in , (1 9 5 8 ), "The Estim ation o f  D istribu ted  Lags", 
Econom etrioa. v o l .  26, pp. 553-565.
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to  a l l  other p r ice s  i s  1 .4629 . In  the long-run , given s u f f i c ie n t  

time to a d ju st, f o r  every set o f  p r ice s  and incom es, one and only one 

equilibrium  quantity w i l l  be demanded. This im plies that in  the

long-run  .

Thus equation (4 .2 .7 )  can be rearranged so that a l l  the c o e f f i ­

c ien ts  on the r ig h t  s ide  are d iv ided  by (1 -  0 .1448) to  obtain  the 

long-run  e l a s t i c i t i e s .  In other words, the long-run  income e la s t i c i t y

J & l -  ........................................ ( 4 .2 .8 ) ,

o f  demand, 0.6316, i s  g iven  by

1 - 4
the long-run  p r ice  e la s t i c i t y  o f  demand, -  0 .3082, i s  given by

................................  (4.2.9),
i - p6

and the long-run cross  e la s t ic i t y  o f  demand with re sp e c t  to  o th er 

p r ic e s , 1.7105* i s  g iven  by

.................................................( 4 . 2. 10) .

: i v v

Given a longer time f o r  consumers to  ad ju st th e ir  consumption pattern  

in  response to  the changes in  income and p r ic e s , long-run  e la s t i c i t i e s  

should be higher than short-run  e l a s t i c i t i e s .  The r e s u lts  obtained 

here are con s is te n t  with economic th eory . The c o e f f i c i e n t ,  P g i s

0.1448 and has a p o s it iv e  sign  which im plies that the more a consumer 

has consumed c ig a re tte s  in  the p a st, the more he w i l l  consume cu rren tly .
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The computed ' 'c o e f f i c ie n t  o f  adjustm ent", (1 -  Pg) i s  0.8552, which 

im plies that the consumption adjustment i s  qu ite f a s t .

This r e s u lt  seems reasonable e s p e c ia lly  fo r  c ig a re tte  which

gives the consumer some s o c ia l ,  p sy ch o log ica l and other " j Mould.I T ar"

s a t is fa c t io n  which, in  turn, makes adjustment to changes in  p r ice s  

and income f a s t .  The re su lts  are a lso  supported by r e s u lts  obtained

Ct  = -  0.9979 + 0.3399Mt  -  0,2973Pt  + 1.520311 + 0.1334Qt_l 

(1 .5266) (-2 .3 5 8 1 ) (4 . 7260) ( 0. 6583)

s . .................................

from per cap ita  data form ulation  te sted . 

The r e s u lts  obtained are:

+ 0 .0 336W

(1 .8814)

R2 = 0.9860 s .e .  = 0.0230

(4 .2 .1 1 )

D-W = 1 .0750

As in  equation ( 4 . 2. 7) ,  rearranging equation (4 .2 .1 1 )  g ives the 

long-run  income e la s t i c i t y  as 0.3922; the long-run  p r ice  e la s t i c i t y  

as -  0.3430 and the long-run  cross  e la s t i c i t y  with resp ect to oth er 

p r ice s  as 1 .7543 . The computed " c o e f f i c ie n t  o f  adjustment" i s  

1 -  0.1334 *= 0.8666 which i s  very h igh and, again, in d ica te s  a r e a l ly  

f a s t  consumption adjustm ent. The c o e f f i c ie n t  P g a lso  has a p o s it iv e  

s ign  as in  ( 4 . 2. 7) .

As fo r  the error  term, in  most cases, the ad d ition  o f  -the lagged 

endogenous va ria b le  to  the re g re ss io n  w i l l  reduce the s e r ia l  c o r re la ­

t io n  o f  the res id u a ls  and hence in crease  the Durbin-Watson s t a t i s t i c s .  

However, in  the above r e s u lt ,  the s t a t i s t i c  i s  b iased  towards 2,
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(the value i t  should he i f  no s e r ia l  c o r re la t io n  i s  p re se n t) . This

b ia c i s  due to the ad d ition  o f  the lagged endogenous variab le  to

the re g ress ion  equation . In  such a s itu a tio n  i t  becomes doubtfu l

i f  the s t a t i s t i c  should be used to  te s t  f o r  s e r ia l  c o r re la t io n  in  
19re s id u a ls .

A l l  the same, the re su lts  tend to confirm  

h ab itu a l consumption patterns a f f e c t  current consumption.

th es is  that

19# M. Nerlove and K. W a llis , (1 9 6 6 ); "Use o f  the Durbin-Watson 
S t a t is t ic  in  Appropriate S itu a tio n s " , Econom etrics, v o l .  34, 
pp. 235-238. ...............



4 .3 .  SUMMARY OF RESULTS

TABLE 5

Summary of Results obtained in the Statio and Dynamic Analysis of
Time Series Data of Cigarettes

_____________________
COEFFICIENTS OF STATIC ANALYSIS

VARIABLES
EQUATION EQUATION I EQUATION EQUATION EQUATION (4 .2 .7 ) EQUATION (4 .2 .1 1 )

4 .1 .1 4 .1 .2 4 .1 .3 4 .1 .4 SHORT-RUN LONG-RUN SHORT-RUN LONG-RUN

Nominal Income
0.6393

( 2. 3658)
0.6423

( 2.4662)
0.6231

( 2. 2005)
■

0,5402
(2 .3150)

0.6316
(2 .3115)

- -

Per Capita Income ( W )

-0 .3459
(-2 .4 7 0 9 )

0.3399
( 1 . 5266)

0.3922
(2 .1025)

P rice
- 0.3228
( -2 .4 9 1 3 )

-0 .3 2 2 4
( - 2. 5221)

-0 .3223
(-2 .3 5 1 5 )

- 0.2636
(-2 .1 0 8 4 )

- 0.3082
( - 2. 5012)

-0 .2973
(-2 .3 5 8 1 )

-0 .3 430
(-2 .2 0 5 1 )

P r ice  Index
1.74.92 

( 6 . 0696)
1.7592 

(9 .9014)
1.7382 

(6 .2171)
1.7614 

( 10. 5868)
1 .4629 

(4 .3895)
1.7105 

( 9.0260)
1.5203 

( 4 . 7260)
1.7543 

(6 .6723)

Trend
0.0072 

( 2. 1642)
/ C

0.0039
(0 .0 293 ) - 0.0102

(0 .6784)
- -

Adult P opu lation
0.0160

(2 .1346)
0.0105

( 2. 2210) - - - - -

War-Dummy
0.0360

(1 .7 395 )
0.0342 

(1 .2295)
0.0360

( 1 .4960)
0*0312

( 1 . 9251)
0.0474

(1 .6863)
- 0.0336

(1 .8814 )
-

Lagged Q uantity V ariab l - - 0m 0.1448 
(1 .7690 ) - 0.1334

( 0. 6583) -

OF DYNAMIC ANALYSIS

Note: The figures in brackets are the computed 1t* values
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CHAPTER FIVE

CONCLUSION AND SUMMAEY

Having obtained the estim ates o f  the parameters o f  a l l  the 

fu n ction s  tested  in  th is  study, i t  i s  now p o ss ib le  to  compare 

d ir e c t ly  the c o e f f i c ie n t s  and comment on the t e s t  o f  some hypotheses, 

The comments and the p o l ic y  im p lica tion s  o f  the resu lt^  to  be d is ­

cussed la t e r ,  from which some conclusion s would be attempted are 

su b ject to the in e v ita b le  lim ita t io n s  in  th is  study mentioned in  

chapter th ree .

5.1 • Test o f  the H ypotheses:-— Y and-T  > 6

The form ulations in clu d in g  absolute p r ic e s , P and I  permit a 

d ir e c t  comparison o f  the c o e f f ic ie n t s  o f  P and I .  This comparison 

shows that

—V 5 ..................................( 5 .1 .1 )

in  both aggregate and per ca p ita  data form u la tion s. Another in d ir e c t  

t e s t  o f  the sane hypothesis was done by computing models which included  

r e la t iv e  p r ic e s , f l m Such form ulations assume that

-  y  = 6  ....................................( 5 .1 .2 )

I f  these r e la t iv e  p r ice  models y ie ld e d  "worse" r e s u lts  than the models 

in c lu d in g  absolute p r ic e s , i t  suggests that the two p r ice  e la s t i c i t i e s  

are d i f fe r e n t .  Indeed, a l l  the fu n ction s  (aggregate and p er cap ita  

consumption) w ith r e la t iv e  p r ice s  g ive "worse" f i t ,  which supports 

the evidence th at -  v /   ̂ , (se e  appendix B1 -  B3 f o r  the r e s u lt s ) .
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These r e s u lts  tend to  suggest that consuners o f  c ig a r e t te , a t  le a s t

in  N igeria  and w ith in  the p eriod  under a n a ly s is , do not a c t  s t r i c t ly

according to  the usual suggestions o f  econonic theory. This r e s u lt

i s  in  l in e  w ith s im ila r  r e su lts  obtained in  France, I t a ly ,  the

N etherlands, Sweden, Finland, Austraa, Canada and A ustralia .^

The second h ypothesis , -  Y > §, i s  s e tt le d  unambiguously in

the r e s u lt s .  In a l l  the computed equations, i t  i s  observed that

-  T < 8 ........................ ^ . 1 . 3 ) .

In  other words, consumers appear to  be more s e n s it iv e  to  changes in

I  than in  P . Such comparable r e la t io n  between P and I  was found in
2 3Norway, Ire lan d  and a few other countries  as w e ll as in  the U .S.A .

These r e s u lts  fu rth er  tend to  support the argument that -there 

was money i l lu s io n  a t  work during the p eriod  under con s id era tion .

In the form ulations adopted in  the present study, the absenoo o f  

"money v e i l "  would be in d ica ted  by

3 + y  + 6 = 0 . . . . . . . . . . . .  ( 5 *1 *4) •

Even by mere observation  i t  i s  seen that the sum o f  the three 

e l a s t i c i t i e s  in  a l l  the equations i s  considerab ly  d if fe r e n t  from 

zero . In a d d ition , s ig n ifica n ce  te s ts  based on -the estim ated 

variance-covariance m atrix o f  parameters in  each o f  the re la t io n s  

in clu d in g  absolute p r ic e s , showed (3 + Y + 5 to  be s ig n if ic a n t ly

d if fe r e n t  from zero a t  the l e v e l .  Further te s ts  conducted by

1 . A . Koutsoyannis (1963 ), op . . c i t . ,  P» 16 .

2. Ib id .

3 .  See R. Stone, (1 9 4 5 ), £2* P. 315.
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running reg ress ion  f o r  the periods 1950-66 and comparing with that 

o f  1950-71 d id  not show a d i f fe r e n t  p ic tu re .

Though these re su lts  are not com pletely f r e e  from such problems 

as s e r ia l  c o r re la t io n  in  the re s id u a ls , problems o f  aggregation  and 

sampling errors  which cou ld  make conclusion s te n ta t iv e , they seem 

p la u s ib le . For one th in g , there were no v io le n t  movements in  p r ice  

le v e ls ,  and th ere fore  in  re a l incomes w ith in  a greater p art o f  the 

p er iod  under an a lysis  to  "rob  money o f  i t s  fu n ction " as a sca le  fa c t o r .  

Thus the assumption o f  the ex isten ce  o f  money i l lu s io n  seems p la u s ib le .

5 .2 .  Economic and P o lic y  Im plications

With the necessary estim ates o f  the c o e f f i c ie n t s  a v a ila b le , i t  

i s  easy to  evaluate the demand s itu a t io n  f o r  c ig a re tte s  and attempt 

a t  d eriv in g  some p o l ic y  im p lica tio n s . The im p lica tion s  are considered 

on two l e v e l s .

5 .2 .1 .  Demand-Price R elationsh ip

The computed e la s t i c i t y  o f  demand with resp ect to  an average 

p r ice  o f  c ig a re tte s  i s  very low . In  other words, the response o f  

demand to  changes in  the p r ice  o f  c ig a re tte  i s  low . On the oth er 

hand, the computed c r o s s -e la s t ic i t y  w ith resp e ct  to the p r ice s  o f  

o th er commodities, I ,  i s  p o s it iv e  and grea ter  than u n ity . S ince 

these re su lts  in d ica te  that there i s  a s o r t  o f  "su b stitu tio n "  o f  

c ig a re tte  f o r  some other commodities when t h e ir  p r ice s  are ve iy  high 

r e la t iv e  to c ig a r e tte  p r ice  and since  income has a p o s it iv e  c o e f f i -
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c ie n t , a f a i r l y  s ta b le  c ig a re tte  p r ice  w i l l  make c ig a re tte  r e la t iv e ly  

cheaper and thus bring about a greater net inorease in  sa le s , c e te r is  

p aribu s. For in stan ce , in  1970, the e f fe c t s  o f  some in creases in  income 

and the general p r ice  le v e l  coupled w ith stab le  c ig a re tte  p r ice s  

accounted, p a r t ly , fo r  the 37f° in crease  in  sa les  recorded  by the N.T.C.

because o f the f a l l  in  produoer incomes in  some parts o f  the oountry, 

e s p e c ia lly  in  the North. The net in crease  o f  8̂ 0 recorded  that year was

commodities went up which made c ig a re tte s  r e la t iv e ly  cheaper. Perhaps

i f  p r ice s  o f  c ig a re tte s  had increased  along with the in crease in  p r ice s

o f  other commodities in  ad d ition  to  the f a l l  in  producer incom es, the

net e f f e c t  might have been a very low or negative in crease in  sa les  in

1971, a l l  things being equal. I t  seems reasonable th ere fore  to  suggest

to firm s engaged in  the Tobacoo Industry to  pursue a p o lic y  o f  r e t a i l

p r ice  s ta b i l iz a t io n .  Perhaps th is  accounts p a rtly  f o r  the r e la t iv e
L

s t a b i l i t y  o f  c ig a re tte  p r ice s  over the y ea rs .

5 .2 .2 .  Tax Revenue P o lic y

The p r a c t ic a l  im p lica tion s  o f  the computed p r ice  and income 

e la s t i c i t i e s  w ith re sp e ct  to  exc ise  tax p o l ic ie s  are quite s i g n i f i ­

can t. With a h igh ly  in e la s t ic  demand with resp ect to  p r ice  o f

4 . Most o f  the c ig a re tte  brands e s p e c ia lly  the low grade types have 
maintained the same p r ice  over the y e a rs . For in stan ce , B icy cle  
Sweet Menthol and a few oth er brands have remained a t  1 kobo ( i d  
per s t ic k  s in ce  the 1 95 0 's .

But in  1971, the high ra te  o f  in crease in  sa les

due p a r t ly  to the unchanged p r ice s  o f  c ig a re tte s  when p r ice s  o f  oth er
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c ig a re tte  and a p e r fe c t ly  e la s t ic  supply, an im p osition  o f  per u n it 

exc3 se tax on c ig a re tte s  w i l l  ra is e  p r ice  "by the whole anoung o f  the 

tax, in  o th er words, the tax w i l l  be pa id  e n t ir e ly  by the consumer.

5

tax was imposed. OPj and OQn, are p r ice  and quantity bought a f t e r  the 

im position  o f  the tax  w hile FPfr> i s  the u n it  tax . S i s  the supply
r

curve b e fo re  tax and Sy i s  the curve a f t e r  ta x . Since manufacturers 

o f  c ig a re tte s  in  N igeria  are w il l in g  to  supply any amount a t  a f ix e d  

p r ic e ,  apart from tax, the supply i s  in f in i t e ly  e la s t ic  a t that p r i c e .  

The diagram shows that the in e la s t ic  demand (D-curve) f o r  c ig a re tte s  

has caused p r ice  to r i s e  by the whole tax , PP^, to a new p r ic e ,  P^.

5 . I t  i s  assumed, perhaps r e a l i s t i c a l l y ,  that s in ce  manufacturers 
are w il l in g  to  supply ary quanti-ty a t  a f ix e d  p r ic e ,  apart from 
tax , the supply i s  in f in i t e ly  e la s t i c .
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The decrease in  quantity demanded as a r e s u lt  o f  the r is e  in  p r ice  

i s  n e g lig ib le  ( i . e .  OQ-OQt ) . Consumers thus bear the in ciden ce  o f  

the tax w hile Government achieves her o b je c t iv e  -  in creased  tax 

Revenue, P^abP. Besides the la rg e r  revenue going to  Government, the 

s iz e  o f  the industry i s  v ir tu a lly  u n a ffected .

Compare the above case with a s itu a t io n  o f  e la s t ic  demand as

OP, OQ, QPj, OQrp and the supply curves are as defined  p re v io u s ly .

The p e r fe c t ly  e la s t ic  supply assumption s t i l l  h o ld s . The producer 

in creases  p r ice  by the whole tax, P -  S j ; quantity demanded a t  Bj; 

f a l l s  considerab ly  from OQ to  OQj; the s iz e  o f  the industry i s  h eav ily  

a f fe c te d  and Tax Revenue i s  le s s  by about the s iz e  o f  the area abed, 

(compare w ith f i g .  2 ) .
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But suppose supply i s  as e la s t ic  as demand but n ot p e r fe c t ly  

e la s t ic  as in  the two cases above. This i s  shown in  f ig u r e  4*

As usual, the S j in d ica tes  the new c o s t  le v e l  a fte r  ta x . The 

new equ ilibrium  p r ice  and quantity are P3 and Q j r e sp e c t iv e ly  on Dj . 

The u n it tax imposed i s  P1P3 but the p o rtio n  o f  the tax  consumers pay 

in  the form  o f  h igher p r ice  i s  le s s  than the t o t a l  u n it -ta x , i . e .

C  P1P3 -> W hile the consumer pays P0P3 o f  the tax , the producer 

pays P-]Po o f  i t  thus re ce iv in g  OP̂  as the new p r ice  f o r  h is  commodity, 

which, o f  course i s  le s s  than h is  previous p r ic e ,  0Po . ‘.Che industry 

s iz e  i s  a ffe c te d  as quantity supplied f e l l  from 0Qo to OQy. Govern­

ment’ s o b je c t iv e  o f  ra is in g  more revenue from tax w i l l  not be achieved 

because o f  the large decrease in  quantity demanded in  response to  a 

small r is e  in  p r ice  caused by the ta x . Government's tax revenue i 3
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Pi x OQj which i s  obv iou sly  le s s  than a p o ss ib le  tax revenue i f  

demand had been in e la s t ic  (Dg curve) -  in  f i g .  4  compare the area 

PgOdp^ which i s  tax revenue derived  from the in e la s t ic  demand curve, 

D2» with P-jbaP3 which i s  revenue derived  f o r  the e la s t ic  Di . 

O bviously, P2CdPjf  3> P-jbaP^.

A comparison o f  the tha^ee diagrams w ith resp ect to  the tax  

revenue accru ing to  Government in  each case and the e f f e c t  on the 

s iz e  o f  the industry  brings up the strong suggestion  that i f  govern­

ments are look in g  f o r  commodities to  tax which w i l l  y ie ld  a large 

revenue w ithout having ary seriou s adverse e f f e c t  on the structure 

o f  tke in du stry , they should turn to  those commodities which have 

h igh ly  in e la s t ic  demands such as c ig a r e t te s . However, much caution  

should be taken in  imposing tax on c ig a r e t te s . C igarettes are in  

grades based upon the qu a lity  o f  to b a c c o -le a f  and other m aterials 

used in  manufacturing them. There are h igh , interm ediate and low  

grade c ig a re tte s  which probably have in d iv id u a l ch a r a c te r is t ic s  in  

terms o f  e l a s t i c i t i e s .  U nfortunately there are no s u f f i c ie n t  data 

to  measure th ese1 However, one might think that a tax imposed on 

the high grade c ig a re tte s  which might have r e la t iv e ly  more e la s t ic

demand w ith resp e ct  to  th e ir  p r ic e s , cou ld  cause consumers to  s h i f t  

to  cheaper brands; aggregate quantity consumed would be u n a ffected  

but the ta rgetted  tax revenue would not be r e a lis e d  because o f  the 

s h i f t .  This i s  p r e c is e ly  what happened to  the N igerian Federal 

Government in  1959 when i t  ra ised  e x c ise  ta x -ra te  on interm ediate
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grade c ig a re tte s  front kO to  hJS/o o f  the e x -fa c to r y  p r ice  and fa i le d  

to r e a lis e  the a d d ition a l £2 m illio n  (Mif m illio n )  e x c ise  tax  revenue 

expected . Indeed, because o f  the re su lta n t lower tax revenue p er £  

o f  c ig a r e tte  sa les  ( i . e .  consumers s h ifte d  to  cheaper c ig a r e t te s )  the
6

then Federal M in ister  o f  Finance admitted that the move was a m istake. 

I t  seems th e re fo re , that the proDably most p r ic e - in e la s t ic  grade o f  

the th ree , ( i . e .  the low -grade) i s  the b es t b e t  f o r  r a is in g  la r g e r  tax 

revenue. U nfortunately, on w elfare grounds, the low -grade c ig a re tte s  

need n ot be taxed since  they are bought mainly by the p oor whose 

standard o f  l iv in g  i s  already too  low s T

5 .3 . SUMMASI

This study has aimedat  quantify ing economic and demographic 

fa c to r s  that have a f fe c te d  consumer demand f o r  c ig a re tte s  during the 

p er io d , 1950-71 * Perhaps everybody knows that "the demand f o r  

c ig a re tte  i s  in e la s t ic  w ith resp ect to i t s  p r ic e ,  but the question  i s ,  

ju s t  how in e la s t ic  i s  i t ?  This i s  the question  th is  stu^y has attemp­

ted a t  answering. Economic fa c to r s  in  th is  study in clu de  va ria tion s  

in  incomes and p r ice s  w hile the demographic fa c t o r  i s  changes in  adult

p op u la tion .

The study has t r ie d  to d e p ict  the stru ctu re  o f  demand f o r

c ig a re tte  in  N igeria by analysing aggregate c ig a re tte  consumption in

two ways: (1 ) as nominal aggregate product and (2 ) as per cap ita

consumption. The tim e -ser ies  data used in  the study has been analysed

6 . See, Chief The Hon. F .S . Okotie-Eboh, Federal M in ister o f  F inance, 
Budget Speech i9 6 0 . Federal M in istry  o f  Finance, Lagos.
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in  s ta t ic  and dynamic fo rn u la t io n s . While the s ta t ic  ana lysis  

regr essed -the dependent v a r ia b le , Q, upon the current values o f  the 

independent v a r ia b le s , the dynanic approach introduced a lagged 

va ria b le  f o r  c ig a re tte  consumption as an explanatory v a r ia b le . The 

dynamic approach has been adopted to  t e s t  the h a b it-p ers is ten ce  

hypothesis o f  the consumption o f  c ig a r e t te s .

From. a l l  the r e s u lts  obtained in  th is  study the fo llo w in g  

conclusion s are d erived ;

F ir s t ,  the assumption o f  constant e la s t i c i t y  adopted here has 

y ie ld e d  p la u s ib le  r e s u lt s .  In  both  nominal and per ca p ita  data 

form u la tion s, the explanatory power o f  the independent variab les
2 O vhas been very high ; ( i . e .  E. i s  very high^.

Second, the re su lts  in d ica te  that p r ice  and income e la s t i c i t i e s  

are very low . In  other words, the demand f o r  c ig a re tte  in  the p er iod

under an a lysis  was in e la s t ic  to changes in  p r ice  o f  o ig a re tte  and in  

incom e. In  a l l  the form u lation s, both p r ice  and income e la s t i c i t i e s  

are f a r  below u n ity .

Third, cross  e la s t i c i t y  with resp ect to  other commodities i s  

g rea ter  than one and other commodity p r ice s  seem to have s ig n if ic a n t  

in flu en ce  upon the consumption o f  c ig a r e t te s . In  a l l  the form ulations, 

i t  appears true that -  6 which im plies  that consumers might not

have rea cted , w ith in  the p eriod  under a n a ly s is , to  r e la t iv e  p r ice s  

as would have been expected . Furthermore the re su lts  in d ica te  that

-  y  < 6 *
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in  other words, oonsuners n ight have been nore conscious o f  changes 

in  t i e  p r ice s  o f  other con ood ities  than in  the p r ice s  o f  c ig a r e t te s .

Thio r e s u lt  i s  supported in d ir e c t ly  by the "poorer" re su lts  o f  the 

r e la t iv e  p r ice  n o d e ls . .

Fourth, c ig a r e tte  consumption seens to be in flu en ced  considerab ly

by changes in  the nunber o f  snokers e ith e r  as a r e s u lt  o f  in crease  in  

adu lt popu lation  or  in crease  in  the p roportion  o f  snokers to  non- 

snokers, e s p e c ia lly  through the extension  o f  the snoking h a b it to the 

wonen and oeribers o f  low er age-group.

F i f t h ,  the r e s u lts  tend to  in d ica te  the ex isten ce  o f  noney 

i l lu s io n  during the p er iod  under a n a ly s is . In the nodels adopted 

here , the absence o f  noney i l lu s io n  would be in d ica te d  by

f3 + y + 5 = 0 .  . . . . . . . . . .  (5 .3*2 ).

S ig n ifica n ce  te s ts  based on the estin a ted  variance-covariance n a tr ix  

o f  parameters in  a l l  cases showed J3 + Y + & to be s ig n if ic a n t ly

d if fe r e n t  from zero a t  the ^fo l e v e l .

S ix th , the dynanic ana lysis  adopted c o n fim s  the h a b it-p ers is ten ce  

hypothesis which sta tes  that t i e  nore c ig a re tte s  one has consumed in  

the p a st, the nore one w i l l  consume cu rre n tly . The adjustment p eriod  

o f  consumption i s  qu ite f a s t  as shown by the value o f  the c o e f f i c ie n t  

o f  adjustm ent.

Seventh, consumption o f  c ig a re tte s  seens to  in crease  during 

major N ational p o l i t i c a l  upheavals as in d ica ted  by the war-dummy.
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The above conclusion s about the s ign s , nagnitudes and s ig n i f i ­

cance o f  the regression  c o e f f ic ie n t s  are con firned  by conputations 

w ith per ca p ita  data o f  consunption and in con e . Thus the re su lts

icture in

are considerab ly  p la u s ib le .

However, in  fu ture when data b a s is  and structure inproves the 

an a lysis  should be able to s h i f t  to  Brand b a s is  applying the 

sinultaneous equation approach to  neasure and assess the in tra ­

product d if fe r e n c e s .

&
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Some Brands o f  Cigare t te s on N igerian Markets

1 . Benson and Hedges
2. B icy cle

3 . Big Town

4 . Capstain

5 . Craven *A'
6. Dunhill

7. F lig h t
8 . Galleon

9 . Green Spot
10. Guinea Gold

11. Gold Leaf
12. Gold Flake

13. Happy Day

14. High S o c ie ty

15. H olly  Wood 
Link 

Marl/^aB 
Mars F i l t e r

16.

17.
18.

19. N iger Green
20. Richmond

y State Express
22. Sweet Menthol

•CNJ Sweet Menthol F i l t e r

24. Sweet Menthol Cork tipped f i l t e r

25. Target
26. Three Rings

27. Three P lan.
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Appendix -  B1

Real Income and. R e la tiv e  P rioe  R egression  R esults

<2 -

C o e ff ic ie n t t-va lu e
______ A j o - * -

Real Income -  0.5623 -  2.5236 0.2228

R ela tiv e  P r ice -  0.0211 -  2.0946 0.0120

Trend 0.0353 23.6114 0.0015

Diimny -  0.0253

_______________ 2 3
1.0496 0.0241

R = 0.8995 & = 0.0308 D-W = 2.025

The r e s u lts  show wrong sign  fa r  Income. Only the dummy variab le  i s  
not s ig n if ic a n t  a t the JfS le v e l  o f  s ig n if ic a n c e  w hile the c o e f f i c ie n t  
o f  determ ination (R^) i s  r e la t iv e ly  low . The D-W s t a t i s t i c  i s  2.025 
which im plies  that there i s  no p o s it iv e  s e r ia l  c o r re la t io n  o f  re s id u a ls ,
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Annendix — B2

Real Income and R ela tive  p r ice  R egression  R esu lts 

in clu d in g  "N11 e x p l i c i t ly

C o e ff ic ie n t t-v a lu e S .E .

Real Income | - 1 . 3 1 1  I -  3.0742 0.4265

R e la tiv e  P rice -  0.0190 -  1.0708 0.01784

Adult Population 13.1365 0.3395

PllTTlTTy 0.0126

L _ ___—__ _________

0.3078 0.0411

S.E.  = 0.0543 D-W = 2.222,  A
R = 0 .9 3 1 5

N ote: Income has wrong s ign  hut i s  s ig n if ic a n t  a t  l e v e l .  P r ice  
has r ig h t  sign  hut not s ig n i f ic a n t .  Population  has r ig h t  
s ign  and. i s  s ig n if ic a n t  w hile the dummy has a r ig h t  s ign  hut 
not s ig n i f ic a n t .  The D-W shows no p o s it iv e  s e r ia l  co rre la tio n  
o f  r e s id u a ls . The r e a l income and r e la t iv e  p r ice  form ulation  
was r e je c te d  because o f  i t s  "poorer" r e s u lt s .
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Appendix -  B5

P er Capita Real Income and R e la tiv e  P r ice  R egression  ft

C o -e f f ic ie n t t-va lu e
_____ __ _

. S .E .

P er Capita Real
Income -  0.6903 2.2265 0.2290

R e la tiv e  P r ice -  0.0166 -  1 .4738 0.0150

Trend 0.0446 6.7107 0.0026

Dummy 0.0257 0*6664 0.0386

R = 0.929 S .E . = 0.0507 D-W = 1.9705

Note: Here per ca p ita  r e a l  income i s  ap p lied  and s t i l l  the sign  
i s  wrong though s ig n i f ic a n t .  The R^ i s  r e la t iv e ly  low 
though the D-W in d ica te s  no ex isten ce  o f  a u to co rre la tio n  
o f  d istu rban ces.

Appendix B1-B3 suggested that 'the r e a l  income form ula­
t io n  i s  not su ita b le  in  th is  study.
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P er Capita Consumption R egression  R esults

Appendix -  B4

in clu d in g  "T” e x p l i c i t ly

V ariable C o -e f f ic ie n t Standard E rror t-v a lu e

P er Capita Income O.5684 0.2606 1.9891

P rice -  0 .3420 0.1380 -  2.4086

P rice -In d ex 1.7635 0.3089 6.1274

Trend 0.0061 0.0054 1 .1261

Dummy 0.CM 4 0.0207 2.1470

2 X
R = 0.9685

/F
S .E . = 0.022 4 D-W = 1 .9502
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Appendix -  B5

N i s  t o ta l  population  o f  N igeria  1952/53 census.



M ethodological Notes

The an a lysis  employed in  th is  study uses annual t in e -s e r ie s  

covering  the whole country fo r  the p eriod  1950- 71• In  Demand ana lysis

sone o f  the p rob lem  o fte n  encountered are those o f  s p e c i f ic a t io n  

E rror and I d e n t i f ic a t io n .

S p e c if ic a t io n  E rror

I t  w i l l  be r e c a lle d  that in  the b a s ic  re g ress ion  equation a 

dummy was included  f o r  the C ivil-W ar p er iod , 1967-70. In e f f e c t  the

dunny took account o f  a l l  the oth er fa c to r s  (th ose  not in cluded  in
<5 c)

the re g ress ion  equation e ith er  as e x p l i c i t  va ria b le  o r  absorbed in  

the trend fa c to r )  that caused consumption le v e ls  to  d i f f e r  w ith in  

the c iv il-w a r  y e a rs .

In a d d ition , a lin e a r  time trend va ria b le  was included to  f in d  

the net e f f e c t  o f  changes over t in e  in  om itted v a r ia b le s . Consider 

one such om itted v a ria b le , the percentage o f  the popu lation  in  low 

age groups or  ta s te . I f  there i s  a change over time in  the age- 

d is tr ib u t io n  o f  the popu lation  o f  N igeria or  the ta ste  o f  the people 

f o r  c ig a r e tte  that a f fe c t s  the le v e l  o f  c ig a r e tte  consumption, whether 

aggregate o r  per ca p ita , i t  w i l l  be captured by the trend v a r ia b le .

The trend va ria b le  a lso  absorbs the in flu en ce  o f  s h ift s  in  

demand over the y e a rs . As long as the om itted va ria b les  are 

uncorrelated  w ith the in cluded  v a r ia b le s , there w i l l  be no problem
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o f  b iased  c o e f f i c i e n t s .  I f  they are corre la ted  with any o f  then, 

however, the c o e f f ic ie n t s  o f  the in cluded  va ria b les  nay be b ia sed . 

The computed D-W s t a t i s t i c  in  each o f  1116 equations answers th is  

question l

O
Id e n t i f ic a t io n

a t is fa c t o r i ly  w ith -theI t  is  argued here that th is  study deals sa ti 

problem o f  id e n t i f ic a t io n  and that a s in g le  equation approach i s  

adequate. The id e n t i f ic a t io n  problem in  the present context w i l l  

f i r s t  be d iscussed  b r i e f l y .  To s im p lify  the d iscu ss ion , ’’ p r ice "  i s  

assumed to be the on ly independent v a r ia b le . I t  should be noted, 

however, that the same con sideration s apply to the other bona f id e  

va ria b les  a ctu a lly  in cluded  in  the study (incom e, Index, and Adult 

p o p u la t io n ).

Suppose that in  a demand an a lysis  the b a s ic  data are a s o t  o f  

p r ice -q u a n tity  observa tion s . In a diagram having p r ice  and quantity 

as the coordinate axes, the observations appear as p o in ts  sca ttered  

w ith in  the f i r s t  quadrant. I f  the same demand schedule a p p lie s  to  

each observation s , but the supply schedule s h i f t s ,  the p o in ts  

th e o r e t ic a lly  trace  out the demand curve. I f  on ly demand curve 

s h i f t s ,  the p o in ts  trace  out a supply curve. I f  both  curves s h i f t ,  

a l in o  f i t t e d  through th e ir  in te rse c t io n s  may lo o k  l ik e  a demand or  

supply curve, but may have the wrong s lo p e .

I f  the f i r s t  o f  these cases in  fa c t  ap p lies  -  th at the same 

demand schedule a p p lie s  to a l l  observations -  the demand curve m y
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be estin ated  by s in p ly  f i t t i n g  a l in e  through the p o in ts . For t in e -  

s e r ie s  observations th is  im plies th at the denand schedule i s  id e n t i­

c a l  fa r  every consuner. In  the present study neith er con d ition  can 

be assumed to  h o ld . C igarette industry  ad vertisenents, changes in

a g e -d is tr ib u tio n  and ta sto  are among the fa c to r s  that cause s h ift s  

over t in e  in  the denand curve.
/ v T

The prob len  can be overcone i f  a hypothesis can be form ulated

that d escribes  the r e la t io n s h ip , i f  any, between s h ift s  in  denand and 

supply. This i s  p o ss ib le  using a simultaneous equation model. The 

problen  can a lso  be solved  by in clud ing  in  a m ultip le  reg ress ion  

equation the variab les  that cause the denand to  s h i f t .  In  e f f e c t ,  

th is  has been done in  the present study by the use o f  a w ar-year 

dummy and a trend va ria b le  in  the re g re ss io n  equation as explained 

in  chapter I I I .  This procedure allow s the denand schedule to  s h i f t  

over time to r e f l e c t  the other fa c to r s  that a f f e c t  denand.
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Appendix D

V ariab les  and Sources o f  D erivation

Mainly s ix  variab les  are used in  th is  study. These are Quantity 

o f  C ig arette , D isposable Incone (G.D.P, a t  fa c t o r  c o s t ) ,  Average 

p r ico  o f  C ig arettes , Consuner P r ice  Index with 1S60 = 100, A dult

xn

popu lation  N1, and T ota l popu lation  N.

D escrip tion  o f  V ariables used in  the A nalysis

Q-k = Aggregate Quantity o f  C igarettes  in  year t .

Y^ = Nominal D isposable Incone, (C .D .P. a t  fa c t o r  c o s t  was used i  

the absence o f  personal d isposab le  in co n e ), in  year t .

P-j. = Average weighted r e t a i l  p r ice  o f  C igarettes in  year t .

I t  = General Consumer p r ice  Index a t  1?60 purchasing power in  yea r t .

N '^ = Adult popu lation  above 21 years in  year t .  ( id e a l ly  proportion  

o f  smokers in  the t o t a l  popu lation  should be used but data on 

i t  i s  not a v a ila b le ) .  (195^ 53  Census i s  u sed ).

N-j. = T ota l popu lation  o f  N igeria in  year t  using 195^/53 N ational 

Census f ig u r e s .

C.J. = Per ca p ita  c ig a r e tte  consumption in  year t .  This va ria b le

was derived  by d iv id in g  the aggregate quantity o f  c ig a r e t te s ,

Q^, by the a d u lt  popu lation  f ig u r e s , N* i . e .  ^t/N* j..

= Per Capita Income, i . e .  in  yea r t .

Y-jj1 = R eal Income in  year t ,  i . e .  t / I ^ .

P^' = R ela tive  p r ice  in  year t ,  i . e .  ^ t / j^ .

Y .̂" a Per Capita Real Income in  yea r t ,  i . e . J i l
Nt * t
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T = L inear tin e -tren d  va riab le

W = C ivil-W ar dumqy v a r ia b le .

Sources o f  Lata

(1 ) Quantity o f  C ig a re tte ; This in cludes dom estic production  and 

im ports adjusted  f o r  re -ex p orts  and s to c k s . The fig u re s  were 

g o t fr o m

(a ) N.T.C. record s  (1960-1971). N >(b )  Federal O ff ic e  o f  S t a t is t ic s  Records and P u b lica tio n s .

( c )  U.N.O. S t a t is t i c a l  Year book, various y e a rs .

(d )  Customs and E xcise  Department R ecords.

(2 )  Income: -  ^his r e fe r s  to Money Income. The fig u re s  were obtained 

from :

(a )  Federal O ff ic e  o f  S t a t is t ic s  P u b lica tio n s .

(b )  P.N. Okigbo; N igerian P u b lic  Finance. Evanston, North­

western F n iversity  P ress, 1965.

( c )  Central Bank o f  N igeria  P u b lica tio n s , various y e a rs .

( d) The Second N ational Development Plan. 1970-7R. Federalaj  VS

M inistry o f  In form ation , Lagos, 1970.

( 3) P r ic e : -  F igures were obtained from:

(a )  N.T.C. R ecords.

(b )  U.A.C. Records got from  the N ational .Archives a t  Ibadan.

( c )  Federal O ff ic e  o f  S t a t is t ic s  Records from  which computations 

were made to derive weighted average r e t a i l  p r ice  index .
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(d ) Federal Government, T a r i f f  A c ts . Federal M inistry o f  

F inance, Lagos, various y e a rs .

(e )  Board o f  Custons and E xcise  R ecords.

( 4) Consumer P rice  Index: -* The fig u re s  were derived  from :

(a )  Federal O ff ic e  o f  S t a t is t ic s  P u b lica tio n s , various y e a rs .

(b ) Central Bank o f  N igeria  p u b lica tio n s , various yea rs .

( c )  F .O .S ., Urban Consumer Surveys, f o r  1953, 1955/56 and

1963/63.

(5 )  P opulation  F ig u re s :-  This in clu des both N̂  and N^, Figures 

were obtained from  the 1952/53 N ational Census R esu lts . Note 

that there was a more current National popu lation  census conducted 

in  1963. The d e c is io n  to  use the 195^/53 census fig u re s  was due 

to the con troversies  over the r e l i a b i l i t y  o f  the 1963 census.

In  a d d ition  estim ates made from sample surveys tend to  support 

f ig u re s  given  oy the 1953/53 census -  3ee U.N.O. Demographic 

Yearbook, (various y e a rs ) , 1953- 1971.

The popu lation  s e r ie s  (1950-71) used were derived  as fo l lo w s : 

»  «r_ /T . _7 tNt  = No g  ♦ S

where g = popu lation  rate  o f  growth (an n u a l). Since two 

N ational Censuses (1953/53 and 1963) were conducted during the 

p eriod  1950-71 with the estim ated ra te  o f  population  growth as 

1 .9% and 2. 5/  r e s p e c t iv e ly , we decided to use the mean ra te  o f  

growth which i s  2.2$>. Thus, g = 2 .2$ .
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