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CHAPTER I

.= . _ . -* INTRODUCTION _

This paper is- concerned with k:3 serles of empirical investigations

in 1mport demand and tariffs, 1qclud1ng the government revenue impli- ‘..

_Acations of tariffs, ‘for. the country of Kenya and the region of East

l"'Afrlca. Ite rationale is twofold. First it is- an empirical test of .

several theories - of import demand” and an empirlcal test of ssveral

. different forms 1n which’ the theory of 1mport demand can be manlfestea.,r«‘

"Secondly, 1t is B0 empirlcal ‘study of 1mport demand- in East Africa and ‘

71»in Kenye, one country wlthln East Africa, in ‘an attempt to 1solete the.

iﬁempirlcally relevant varlables operetlvevin 1mport§tion, and to ¢'r

.:1nvest1gate the effect that tarlffs on imports have- had on government
'.'f-revenue and on the various income groups within Kenya. The~major
“purpose in this latter case is not e test of economic theory, hut it
::15 an attempt to 1mprove the. basis for decision making with reference ;

f'to imports and’ tariffs.

" Rationale for Study

-~

As indicated, the first rationale of this stulysis that 'of an

enpiricel test of “import demangd theories and soiie of théir‘varioue(

~ forms and modifications. The hope would be that one more case study .

PO

of an underdereloped;area, East Africa? or &an nnderdeVeloped country,

.. Kenya, might be‘eble-to,edd some additional evidence to ‘the empirical




'relevance of the varlous demand theorles hnd thelr forms One reason .

for the Belectlon of East Afrlca as ‘a case study for import demand vas’

- the 1eck of an’ obvious positlve relationship between imports and -

income in these countries foruseveral of the years during the last

_two decades with the assoc1ated, and at 1east 1mp11e1t, challenge to - - lﬁﬂd» -

&

L

N the applicatlon of tradltlonal economic theory to East Africa. The e m

Af,relatlonshlp betveen imports, teriffs, and government revenue is~

RS

',_investlgated in an- effort to contribnte some informatlon about -

-

’domestic financlng of less developed countries, which has been

isolated as a field. needing further study.l

It is hoped through.the second ratlonale for this study, that

fsome aspects of this- paper and 1ts results may contribute to a more -

'ucomplete understandlng of thE’forces operative in 1mport demand for - LT

revenue and the various income” groups in. Kenya. ~-0f the studiea)which

Kenya and Eest Afrlca and of the nature of 1ta effecte on government

‘have come out of East Africa, none has ‘apparently analyzed in depth the

1mport demand relationships in Kenya and East Afrlca, and none has

apparently looked ~in depth at. the emplrlcel relatlonshlp between imports,
tariffs, and government revenue -for Kenya dlong with the tariff
- burden'borne~by Kenya‘residents., Most available studles, if they;look v

at import demand v1ew it brlefly as one component of a larger problem,

such as Paul G: Clark's Development Planning‘in EasﬁwAfrida and The

B o i o ) ° . 3 ST
. ) e

. 1a.E. ‘Ewing, "Some Recent Contributions to the Literature of
Economic Development,” The Jonrnal of Modern African Stndies, 43
November, 1966), 335-3h8 .

Paul'G; Clark, Development Planning.invﬁast Africa, East African.'

'ej<”Studien No. 21 (Nairobi, Kenya: East African Publishing House, 1965).

e




e v R
Economx of - Kenxa by ust Faaland and Hans;Erik Dahl the‘latter of
“which has the more detailed imyort analy51s. A study of government

revenue for the East’ Afrlcan country of Uganda by Dharam P. Ghai

examines, among other factors, the general role played by import duty”‘”‘ -

in government revenue for Uganda, by examining its "houwancy" and ‘H
workzng~out the past trends of such revenue and tariff ohanges"but ”

it does not attempt to work out,quantltatively the revenue effecta
DRy ’

of changes in impprt duties._? There is elao a study on inter-v

.

cae et

A : territorial trade, not external trade, emong the-East African countries ST

y—

by Phillip Ndegwa.3 A more recent study of imports for an East
African country vhlch applled to Tanzania and not to Kenya was con- -
ducted by M. J H. Yaffey and was purpoaely a descrlptlve rather than '

econometrlc study‘h'f On this baszs,S an 1ndepth etudy of import demand
- boal .
and tariffs, particulsrly with the encouragement given by Leamer and

B
e

. pzlgap.l

IS Just Faaland and Hans—Erik,Dahl The Economw of Kenya (Bergen
The Chr, Michelsen Inatitute, July, 1967)

' 2Dharam P. Ghai Taxation for Development.»-A Case Study?of ﬂganda,
East African Studies No. 23~ (Nairobl -East African Publishing Honse,-

!,1966), P. 39. .

- 3Ph1111p Ndegwa, - The Common Market and. Develqpment in Eagt’ Afrzca,

East African Studies 22 ONairobi" East African Publishing House, 1968)

-

hM J. H. Yaffey, Balance of - Payments Problems of a Developing
Countgx _Tanzania (New York: Humanities Press, Inc., 1970)

SA fev additlonal vrltings available in these fields are discussed
in the chapters of this studypwhich relate to the subjects covered’hy
these Hritinga. o .

~




Stern to.- pursue empirioel studies for spécific countries,l would appear

to gerve a vorthvhile purpose. o

The East African Comn_l_on Market

A 'brief introduction to the history and operabd.on of East M‘rican
cooperation would be relevant background for this study, partioularly

- _— : "as it relates to and affects 1mport.demand and tariff policy. A

i defacto common market has :oeen :Ln operation in ‘some form for over half

’A“a century, starting with cooperation between Kenya and Uganda end Y

later, over” a period of a decade,’ incorporating Tanganyika (now main- e
P T ~- land ‘I‘anzania)- _ By, l95h ‘the year when .the statistical date utilized

“by this study orlginated cooperation between these three cou.ntries

-

. . was well established “both in-terms. of & comon market and in. terms of .

.:other types of acooperation snch as the self—oontain”ed semces of a"
common airways, railwaya, posts -and telecomnunications. - In addition,
. T these cou.ntries had comzon customs, excise, a.nd income tax collections

undacommon economic“* statistical and research servioes. Virtually all‘ .

- these forma of cooperation continued during the yea.rs ‘covered by thia'

o study, pe.rtioularly the import demand portions, despite’ a change in

- the official name: of thia organizatien with political independence

and despite periods of serious conflict 'betveen the’ three partnera

" "during the latter .twovor three yea.rs. These periois: wof conflict led

. .

* . : : .

lEdward M. . Leamer and Robert M. Stern, Quantitative International
Economics (Boston' Allyn and Bacon”,Inc., 1970). "

21"‘or a detailed history of East Africa.n cooperation and the-develop-
" ment of its characteristics, see Donald Rothchild. (ed.), Politics of
Intepration: “An East African Document , East African Publishing
S House Political Studies No. Nairobi, Kenya':' ‘East African Publishing -
- House, 1968). : - _ ,




o mpvements with.coordlnated tariff rates which are with only a few

"time period covered by thls study are that it is ¥ defacto common

)

“to some activitieslduring theee fee -Years which have implications for

thia study and will be enumerated Iater, but’ most serious ramifications

‘- of thia conflict occurred after 1966.

The salient features of Eaet African cooperation influencing the

’ market thh free trade among the’ countries, including free factor

. .4_ PRETEER L

,_mlnor exceptione equal for the whole area.’ In addition, all three

' "~countries have a common customs and exciae department with reaponsi- L

Coa statistical department4 The 1mportance of the latter 15 the- possi— .

bllity for customs duty collectiona and international trade stetistlca ae
: and a. common statlstical department'responsible for the collectlon and -

- compilatlon of other statlstical data, although each country also haB

R

‘bility of greater reliabillty in etat1st1cal datd‘than might result
' from each country collectlug and publishlng only 1ts own statistical

:data. Although East Africa like all underdeveloped areas does not

have hlghly rellable statlstlcs, its general reputatlon, especlally

,for Kenya, is one of better than average re11ability. : B R

ft' The major importance of the former feature of free trade in the

L areajis its.effect on trade statistics. - The ‘Yather highly regarded;

; country wlthln East Africa 1f the transfer of an 1mported commodity,

- of ‘the East Africaa countriea must'be recorded in order to distribute .

of its being’a common service, could lose some’ accuracy for any one

across the torder to one of the other countries is not recorded with

the authoritles. By law, vall shipments across a border between any

_ aceuracy of trade end tariff etatistics, probably more accurate because . .




customslduty to-tne ultimate importing country. Since .the number of ’
major land or uater routes between these countries ia limited, massive T
shipments of goods,might not cross undetected; but- undoubtedly some l
transfers of goods, including imports, are not detected, perticularly

SO - if they are personal items or cross the bOrder at ﬂnorthodox points.l i

For this reason, many of the empirical import demand studies in this e -
paper are conducted with both Kepyai, and East Africen date.. ' )
Specific complications for this study from actions taken by the

‘:;f East African countries-or from the conflicts of 1nterest betveen East
African countries were. encounteredrduring the last Tew years of the
) import.demand study, Three of these“events which would,tend to affect 1-;~" e
E international trade would be exchange controls to regulate capital
‘J-: move&ents from East Africa, some restrlctions by Tanzahia on imports .
. of Kenyan products announced on two, different occaxions in 1965,, "
];,‘: . "and eaeh- nation 8 replacement of the common East African currency‘

- L starting in 1966 2 In addition,/spme issues of" principle and

ideology concerning the degree of adherence to African socialism

lFor a more detailed discussion of 1ntercountry trade in

N East Africa. and its implications for development, see Philip Ndegwa,

* "' The Commén Market and Development inm East Africa, East African

e Studies 22 .(Nairobi, Kenya: - East African Publishing House, 1968)..
From personal experience in crossing the border between Kenya and
Tanzania, small quantities of personal items could cross the border
quite easily ‘without. detection; but larger’ quantities would be. more . .

RO ‘eagily- detected and more likely to be recorded.. So some error . o R .

) ' undoubtedly exists, but 1ts magnitude, while unknown, is. probably~' s
o not great.‘ .

‘ 2See Africe Report the Bast African Standard, -or-other nevs
-sources on Africa’ during the relevant years for further details of ’
_ these evente, some of which oceurred while the author was resident
in Tanzania from 1962-1965. .




or world power neutrality tended to compl:,cate relstions, particularly

”

" - between Kenya and ’l‘anzania and in internal Kenyan political relations, ’
‘-during the last i‘ew years. : Allsthese events vould tend to ha.ve an

‘effect on import demand which would 'be difficult to incorporate into

a.ny analysis, 'but since they would tend to affect cniy the last ‘, -

' obser\ration or tvo, they would hopefully nat have ES maJor disruptive e

" ef'fect on the analyses or their results. P

. e e TR

e - T —-‘——Data—Sourcefs anda Some- eomplications et

’I'he Statistical A'bstract, pu'blished annually 'by the Repu’blic of

“"Kenya ‘and the Economic a.nd Statisia.cal Review, formerly the Qua rterlx

Economic a.nd Statistiéﬂ‘Bulletin——published ’mo"nthly‘duringtthe la.st

decade ’by the East African Statistical Department, are the two msJor“ s

.
Bources of statistical information for these studies on, import demand

' and tariffs in Kenya and East “Africa. These sources’ are’ supplemented .
’ or verified on’ occasion by other more. specific‘ sources which are

. ‘identified in the study when utilized.

Among the sta.tistics available on a consistent basis in the =~ -

' aforementioned two sources for the years 1954 through 1966 are the
' :1mport quantity and price indices, for 'both aggrega.te imports and' SITC

l 'classification for each East African country individually and for the

whole of Ea.st Africs.. These a.re calculated by the East African

'~Sts.tist:l.cal Department i‘rom the'Annual Trade Reports prepared by thé’

East Africsn Customs and Excise Department. The import quantity index
is a Laspeyre, or ’nase-weighted index of- net imports. Neét imports

are direct imports minus transi’ers out of plus transfers into the



price index, ia a Paasche, or current—w- g

- A cost of living index (excluding by nt) for Nairobi is also

available in:the- Statistical Abstract- fbr ‘the ‘pértinent years.‘ Some N K

of. the difficulties of. using this ndex for’ a domestic price index are e e
'??. ..'b ’that it is based on all commoditiesg 1ncluding imports, and that it is :

. an index with a base of 1939 which measures the cost of maintaining a’

LT - standard of - living prevailing among European government servante Vlth

an annual base salary of 8500 in lQhT. 'In an attempt to avoid some -ﬂ

§

of these difficulties another ‘cost. of 1iv1ng index available officially o

’ ‘only since 1959, a wage earner 8 index, was combined with the cost of

R - M, B Lo

T .
living index for earlier years. The hope was to, construct a more o~

' | appropriate index relevant for pre-independence years to the European K
PN . 1 - e— . . e BRI -
' who was the most likely to consume imports and relevant for the

1

independence years to the Africanl\ _
> Monetary grosa domestic product, calculated at factor‘cost is
;;;_H“',_ Hv' _: also available in these tw0~publications for both- Kenya and East
2 Africa for all the relevant years except for the year l95h in the case .
of East Africa.- Real gross domestic product is not officially S . _;
calculated except for the years 196h to 1966, so thet .for the purposesh
of this study it is estimated by,the ratio ‘of monetary gross domestic
product and alternatively, each of the two aforementioned domestiz
price 1ndices: S B - .

o N : L [

-

. "~ 7" lpepublic of Kenya,Statistical Abstract (1966); p..115.

o
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A ratfo of the'estimated annual wage'bill to ‘employment"from an -

" annual survey of private end pubiic ‘employment andithe price of certain |

) peasant—produced cash crops, both of which are- proxies for the price -

f»of time variable, are also obtained from statisties in these.tvo

,squrces. The import quantity and 1mport price statistics for specific ;

_"1mports relevant to-the peasant producens of these oash crops were

<o also available inlthese sources. Among the Kenyan events during 196&

and 1965 which would affectvthe first proxy for the price of time

"variable is the tripartite agreement by thé’ government labor, and
private industry in Kenya to assist unemployment by increasing public
u~employment by 15 percent and privatelemployment by 10 percent.

Although this agreement was terminated by mutual agreement after 8.

- P s =

‘ observations in the price of time 1mport model teets.

B The tariff index for aggregate and SITC class imports, calculated
‘as a ratio of duty collected to 1mp\rt value, W88 also based on -

.stetistics‘arailablev{rom these sources. The tariff data for specific

T e e

-peaaant importaaﬁere7obtainedidirectly‘from the customs tarifr

Echedule<which indicatea the rate of*duty to be levied oh various
K imports.l ‘

lThese schedules ‘are published in various sourcesaand at various

S times. ‘One soéurce is: ‘the Taws of. Kenya and another is in the Appendix-

‘-1ittle more than a yéar of operation, 1t uould affect & couple of o

o , il

. 'of the East African-High. Commission, Some Notes on the Industrial .. =
Development in Bast "Africa,-Secénd edition, 1959. These schedules are ~

“also pccasionally puhlished as separate handbooks.

s
>



is. the methodology generally followed in this study The empirical

T;iTheee regressions and other empirical results are summarized in e

Me-thodology ‘ma Statiatic'al ’l‘esta

The usual research methodology in economics, where a theoretical

model with certain implications is derived and then tested empirically,

~

test is normally that of a"time series least sqnares mnltiple regression.

oo R i

gt

:- 45y

f7~ .\tabular form in the Appendix;to each chapter located at‘the end of

-~

_‘that chapter. These tables contain the regression coefficients for

_each variable along with 1ts calculated t value and the values of the

: multiple coefficient of determination (Ra), the analysia of variance F

) ratio, and the Durban-Watson statistic test of autocorrelation (D W, )

at the right side of each table.; -m,;--_ . g‘;;v~~% _:q_‘. C e

" T N ~N e

The general goodness of fit atatistical tests @mployed 1n the

"regressions of thie study are the multiple coefficient of determination,

B2,

L

2, and the analysis ‘of variance F ratio.» The more specific teat of
significance for the indiv1dual variables in the regressiona is the t

'test to detexnune whether the coefficients of the variables are

: significantlyﬂdifferent from zero. The calculated t. values for the

‘regression coefficients can be found in parentheses directly below

,figures. Unleas specifically stated otherwise, the 95 percent level -

-

B the regresaion coefficients in'the tabular sumnaries_of regression -

. =

results. All statistical results will be rounded to three significant

of confidence or 5 percent error level will be used for decision

) making. Two-tail tests at this level vill be used in" significance

tests for regression coefficients. o : »l '_"



Since the following regressions vary in the number of ‘obser-= "
vations due: o deta availability, the critical values for the t- tests
and F valuES which depend on.the: number of degrees of freedom will

also vary from one set of data, to another. Table 1 contains these

- criticel vnlues for the range of observations encountered in theee 7

’nnelyﬁeejand which. will be used for decision making throughout thie

< : ps

e . DN e

sty e
L "u' g s

Pest experience suggests that empirical estimation by time

- s

’ series data euch as. the import demand estimates in this study is ’

susceptible to positive serial correletion.l

T of the Durban-Watson statistical test for aeriel correlation subgex

quently utilized in this study also depend on the number of obser—‘

; vetions. However, Durban-Weteon tebles of 51gnificent points only"'
extend a8 low\ns 15 _observations’ which is slightly lerger than the
greatest nuxber of observations. encountered in this study. The
Durban-Watson table entries fbrAdL end du with 15 obeervations‘et ‘a
5 percent leyel for three independent variebles ere 0.82 end 1.754

respectively,;and for four'independent variables are 0.69 and 1,97,

K respectiwely. At a 1 percent leVel dL and dU for three independent

variables are 0.59 and‘l RG respectively, end for four independent
) variebles are 0. h9 and l T0, respectively.

<. . -
L
‘oW

.0 ¥

: lJ. Johnston, Econometric Methods (New York: McGraw-Hill Bﬁok

. Company, 1963), pp. 195-199,-and J. Durban and G.S. Watson, "l‘esting
for- Seriel Correlation in Leest—Squeres Regression, Part II,’
Biometrica. *(1951), 159-161. , e

-

The significant points

.

-



CRITICAL VALUES-USED IN REGRESSIONS

)

TABLE 1 |

o Values 'o‘f__i

.. (af=nck'-1)

Degrees of | - 1. >
Freedom - , o to-.q’a‘s'. 1‘;
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L
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o
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A rough estimate of the lower and upper Significant p01nts for

~«fthe Durban~Watson statistic for fewer observations might be suggeated

by extrapolation of. the available table entries, assuming that the ’

differences between succeeding entriea get progressively greater.

1

- On,these assumptions, the entries for ten observations at a 5 percent

. of about 2. 0, and for rour independent variables about 0. 35 and 2 2

‘ respectively. At a 1 percent level the aame extrapolation for ten

“level for three independent variables are a dL of about 0.5 and a dU ..

MEREE o

L

observations end three independent variables yields a d and a dU of E

approximately” 0.3 and 1.65, respectively, while for four independent

variebles they are approximntely O 2 and 2.0, respectively, To
generalize, a calculated Durban-Wetson statistie value of approxi-

mately 2 will be necessary for the regre851ons of this study to I
7~§’ """

exhibit insignificant positive serial correlation. S‘nce this study -

L)

utilizes annual rather than quarterly-or monthly data, serial corre-
lation problems ‘may not be serious, but the calculation of the Durban-
Watson statietic will serve as a check on this potential problem.

L One other note of cautionvrelevant to all the empirical import

4 demand regression results relates to the probleéem of multicollinearity,

a complication which is often encountered in empirical import demand «;e
v s
studies. The 1mport price variable, whose coefficient of determination

(R ) with respect to ‘other independent variables is generally in the

0.1 range,is no problem.ﬁ But multicollinearity is a more serious R

problem for the domestic price variable and the 1ndependent variables '

of gross domestic product, price of time, or tariffs where the R2

'ia,as'high aa'the 0.9 range, and to & lesser extent for the tariff



variable and the independent variables of gross domeetic produ‘ct or

price of time where the R was as high as the OJ range. ’ Such a. high

) v~correla.tion 'betveen independent va.rie.bles creates’ problems in distin-

) guishing between their respective effects on the dependent N ari&ble. v

Again, since the elleviation of this problem is dif’ficult, ‘i' not N

1mpossible, the point is simply to add this note of ce.ution to the
LA

7"',Z'others a.s \part of the context in which to view the results oi‘ thie

: .Astudy

L R ...“ o ,l,' ‘.;1. o

T

In the course of . this stuﬂy, ab‘nreviations of various va.ria.bles

.are employed;par-ticulerly in equa.tions and ta’bular presentations of
) regression equations. A listing of these abbrevie.tions and " their

’ explanation is included in this mtroduction for reference. A

.

PRERS

’ complete discuss:l.on of the variebles a.nd the sta.tistica.l date. employed'

B

,-,:to represent these ve.ria.’bles is: aveile.ble in the Da.ta Appendix at. the

~end ot thie aiudy L
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. List of Abbreviations

M .- . Import Quantity

R Pm Import Price -
" .;_“5 L .. _Pg e Domestic Price as measured by cost of living index i :' K
W Pg.. ) ' Domestic Price as meesured by wage earnéf'e cost of living "
e index - S : ; e
e . .« H i LT e e et
GDP+ | ,,;Monetary Gross Domestic Product
. GDPg - : Real Gross Domestic Product, monetary GDP deflated by Pﬁ
N ’ GDP:L - -Real Gross Domestic Product, monetary GDP deflated by Pg
T .'.'I'e.riff level =~ . ' '
i ;5' ‘: ' “'- Py - . Price-of<Time< R LT =
TR Lo H ., . . \ ,,L
Pm/Pg E Relative Commodity Price, retio of. imports. to domestic
i commodities as measured by cost of 1iving index
) 'Pm/Pg o Relative Commodity Price ratio of imports to domestic
e commodities. as measured by vage earner's cost-of living
index .
- A Pﬁ/Pﬁ"t -_Relative Price of Time; ratio between price of time and
o U import price index -
GbPg The Proportion of Gross Domestic Product which is primarily
TR ‘agricultural; originatirng in agriculture,. livestock, )
. forestry, and fisning and hunting
yGDPﬁa. The Proportion of Gross Domestic Product” which ia primarily

- - . L non-ngricultural, originating in- government, menufacturing,
) o . and’ the commerciel sector

: ' _,’;GDPg’B . Real Agricﬁltunar Grons.Domestic Product;'GDPa deflEEEd by
. o S p : . 3
. .
e : GDPg’na . Real’ Ngn-agricultural Gross Domestic Product; GDP,, deflated



—
e —
a

BT -

Real Agricultural Gross Domeatic Product GDP defla.ted

by Py .

- at

: by Pg

Qua.ntity Index ‘of’ Ma.nufacturing Praduction (Import Sub--
stitution Index) "

. Coefficient of Determina.tion

'.P.

Ana.lysis of Variance F Ratio Statistic

Durba.n-Watson Statistic =

i b
PR
N
)

o

" Real Non‘agricultural Gross Domestic Product;, GDPna deflatedh: :




-Tcasting model One of these models by Clark makes producer imports

CHAPTER II

- A;;GREGATE IMPGRT DEMAND

The few; Bometimes cursory, studies that have been done on import

‘~¢

demand in\East Africa appear to indicate no obvious or simple relation-'

o ETIEETI P

~ ship between imports and income since even a negative relationship

’ exists between income and importe for eeveral years.l While this )

could indicate that imports and income are not positively related in

© the usual manner, it- could also indicate thet the demand reletionship

' is sufficiently complex that a. more detailed enalysis could be useful.

Other work on import demand in East Africe is. part of a fore-

" a function of. investment and/or—output and makes consumer imports 8

' function of income.2. The latter was precisely the simple relationship

which the previous study argued to be non-existent in East Africa.

Another study by Faaland and Dahl, 3 vhich the author obtained after

h.completing thia study, was also conecerned with the construction of an

' 1Idrie.n N. Resnick, "Foreign Trade and Payments in Tanzania,"

.a chapter far & forthcoming book on the Economy of Tanzania, pp. 9-12
'and Table-3. . Whilé this study referred-to Tanzania-<the East African
L country south of Kenya--e similar study of Kenyan :data yields the o

same results. ) L

2Paul G. Clark, Development Pl anning in East Africa (Nairobi:

'The East African Publishing House, 19 5 ) Pp-5T=TT¢ —

. Srust Faaland and Ha.nB-Erik Dehl, The Economy of Kenya (Bergen:
The Chr. Michelsen Institute, July, 1967)

b



)
econometric model of the economw of KEnya snd specified its relstion-

. “ships" similarly. In their case, capital goods imports were a function

of industrial output. and investment activity, durable consumer imports
T . vere a function of per capita gross, domestic product;-nonhdﬁrable

g consumer imports were a function of total gross domestic product, end

intermediate goods imports were s function of industrial outppt and .

. gross: domestic product. Agsin, an output or income measure slong f<f <

Crm ..

\with investment was used to explain imports, 8 relstionship reJected

"

by the first study e
- o )
These studiés seem to indicate;thst<s‘more,csreful and detailed .

\;Twr anslysis‘of-import demand”éould ﬁe'beneficial. An analysis of import

demand employing the traditionel vsriables will be the subject of

.. the first portion of this empiricsl study It could be considered of .
) AN .
interest in and of itself, but it vill also form the bssis for the

later study of modifications in. the ususl import demand reletionships
and for studies concerning governﬁent revenue implications of tsriffs

w . on imports, I ‘ v o,

Lo _ .. Theoretical Model

The model to be tested .in this section is that import quantity is

L ﬂetermined by the import price level, domestic price level income

1eve1, and tariff level. The latter is pert of the model because’
tariffs are significant in Esst Africs and tariff changes in East
Africa have occurred during the last several decades. Msthematically,
M F(P s Pd’ Y, T ), where P 18 the import price level Pd ‘is-the

domestic price 1evel Y is income, - and T is the tsriff level. The

o



. a.n’bicipated between imports (M) a.nd “4the other two independent

first three varidbles will "be tested in two forms, both. individuelly

. and as ratios. Mathemetica.lly, the latter will be a model such the.t

M = F(Py/Py, Y/Pg, Tm.) where the variables are d'efined as’ above:
" The norm.el relationships au'ggested by economic theory will e

expected for these traditional import ‘demand’ variaables. A negati\!e

rela.tionship will be expected to exist between the dependent varie.ble, ]

imports (M) a.nd two of the independent variables, _the import price B

level (P ), a.nd the ta.riff level (,‘1‘ ) A poaitive rela.tionship will be

Ve

va.rie.blea, income () end the domestic price level (Pd) When the

varia.bles‘e.re combined into ratio .form, othe expected rela.tioxiéhip

—

between imports: (M) and the relative commodity price ratio (Pm/Pd) will

be negative while that ror the rea.l income varla.ble (Y/P ) will be» o
positiver ‘I'eriffs ('1‘ ) and imports (M) ‘would stifi‘ be expected to be-

inveraely related .

,Ehnpir.icﬁ Methodology "

The statistica.l method to be employed in these empirica.l tests of

the import demand model is tha.t of a time-series least squares mult:.ple

regression. While this method has been uti‘.[ized for severa.l deca.des

in_ import dema.nd anelyses and severely criticized in the 1520'3, its

a.pplicability and- relia«‘oility is now- being reasserted, pa.rticula.rly in

the ca.se of a small country that imports only a relatively small«/ o

N

el

1See particularly the pa.th-breaking article by G.H. Orcutt,

‘ "Meesurement of Price Elasticities in International Trade," Review of

Economics a.nd Statietica, 32 (Mey, 1950), 117-132;

..



= matically 1llustrated in’ Eigure 1 where shifts in supply trace the

.v‘can be a complication. However, if*the assumption of 8 horizontal

L

fraction-of total world exports.'", This' would seem appropriate for

. . s ks L N ' - - .
<the. small less,develcped parts of the world such as Kenya and East
Africa. -
B : _The;Ideutificetion Problen

B

‘In empirical tests of demand equations, the identification problem';v

&

=,

‘\_ or infinitely elastic supply vere valid the price of imports vould be

determined solely by supply end movements in the aupply curve would
trace the equilibrium points’ of the demand curve. This is diagram—

points Rl’ Rp, and R, on the demand curve assoc1ated with equilibrium

3

' import quantities Qm’ Qm, and Qm, respectively. By employing multiple

o regression procedures, seperately identifiable Shlf%k in demand would

—_
depend on changes in variables Sther than the import price variable,

' such as the- price of domestic commodities and 1ncome. Tariffe, like

v =N

changes in ‘the import price veriable, would result in an upward shift ’

of the infinitely ‘elastic supply and effectively raise the domestic

price of imports by the amount of the 1mport duty.

e

realistic only for a buyer who. could not influence the price by his .

: actions. This would be true for situatlons ﬁg whichsthe buyer. is

'slmply .one v1rtually insignificant buyer among many buyere. ‘This: v

~

=
e

- Edward E. Leemer and Robert M. Stern, é;ﬁ titative International
Economics (Boston. Allyn and Bacon, Inc., 1970), p. 31.

umption ‘of ‘an infinitely elastic supply of 1mports would be .'
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S empirically ‘best the releva.nt import demand theory.l' "’

would be the case in "compe,tition and would be the situation faced ’oy'a

country which is merely one bm/er a.mong ma.ny ‘of the vorld's counnod?ities :

and which does not purcha.se a aignificant proportion of the world.'

commodities. This would appear to be a rather a.ccurate description df A

8 small develoi)]ing region such as’ East Africa, or 8 country' such as

-

Kenya-. By employing this apparently realistic assumption for Kenya. ‘

: ;’ or. Ee.st Africa., regresaion a.nalyses ca.n be ut:.lized in an sttempt to .. -,

Tae

F;cnctignﬁl F:orm v

* W Both the linear e.nd log-linear functiona.l forms for regressions

Hill be utilized in tha following empirice.l tests. The purpose for

doing s0 15, pa.rtially, to test each form in order to ascertain the

’ more a.ppropriate explane.tory relationship a.nd, mdrelimportantly, to

use the log—linear regression results to obtain additiona.l estima.tes

of elasticities. Paramount among these would be the elasticities

I~

. associated with the tariff varia.bles a.nd their impact on government

revenue.

' Empiricali'Ana.lvsis of: Altei-‘izative Date’ Sets'

e

In the following tests of the preceding import dema.nd model the

' income va.ria.‘ble is o‘btained from gross domeﬁtic product da.te., the

T u‘s 'Vl VA- ’ . '\/'

: lThe po:mt that it may’ be quite realistlc to assume an infinitely
elastic supply -s¢hedule for a small country that imporis only a .
.rélatively small fraction of world exports is® verifiéd by Edward'E.
Leamer and Robert M. Stern, Quantitative International Economics
(Boston' ‘Allyn and Bacon, Inc., 1970}, pp. 28-35.

.
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import price variaole is the import price index, and thevdomeatic '
‘j - price variable will be either the cost of living index for government
- ) servants in Nairobi or ‘a composite’ price index which uses .the afore-
A;, » menﬁioned cost of living index for the years 195h through 1958. but

~

uses the wage earner 8, index of consuter prices for the remaining yeara.

O

Data Problems )

/‘-‘_

.major problems should be re-emphasized heref- First -itAshould be
pointed out thet the import pricefindex is really a unit value index

even though it is utilized as a price index and is calculated for

[ that pnrpose. The second data problem, more extensively discussed in

~

the Data Appendix, is-the domestzc‘price index. The cost ‘of living :,' .

index, vhich ie the only index of domestic price dexel consietpntly

available for the years 195h-1966 is for European civil servants ‘on a

‘basic salary below LSDO in 19&7 and is based on 8 conaumer aurVey of

this group in 1939, Both the base\vear and the consumer group tend to
' 1oee their relevance in the late fifties and early sixties with the

Napproach of independence. In contrast the comp051te wage earner's

”’iﬁ&éifiaéﬂ@?ﬁ&ée‘pf7Juiy; 196h~ and is*derived"from & survey.of wage

- earners in Nairobi.- For the years I95h-1958 since no other domestic -

price index 18 available for those years, this composite index does

>

4 use the aforementioned cost of living index, - While both the cost-of
living index and the wage earner 's composite index include imports in
their prices and are: therefore n6t strictly domestic price indices,

the wage earner and his price index would be expected to include




fewer imports and’ therefore be somewhat hore desirable but not entirely
f”iii_”‘_;free of criticism. However, since these are the only available

indicators of- domestic price changes, they will of necessity be ':

N employed as a proxy for domestic prices despite their shortcomings.
’ Empirical tests will be utilized to indicate which.of the two vould f";fAfxﬁﬂ
appear more appropriate. ) ',A'.; “‘ R . o ‘ ) ;A ‘
EEE "RegressionsEmployingofficialxenyanData
R wt .-A,‘—ﬂ} AT ;‘i t ‘“t{“ i

' The tabular snmmary'of regréssiBhlreanits;yith?official Kenyan:; B
data are‘shown in iatle'é in the Cnépter II Appendix. All the regresf'iT?'A
sions employing Kenyan data,'bothllinear andvlogélinéar; haye:F values °
which“are significant, some highly significant. 'Tne multiple'
coefficients of determination are also in the relatively high range »

& of 0 71 to 0. 81. The Durban-Wataon statistic falls*in the indeter-- "
minate range for‘all regre331ons. . ' )
A ‘The only significant coefficients in the regressions employing
", the cost of living index (Pc) as-the domestic price level appear in
the log-linear form. These are both of the tariff variaoles and one
*relative commodity price variable.~ ‘In the 1inear form of the
. regression an additional tariff variable is nearly significant.

_ The composite wage earner 8 index (Pd) has more significant h
coefficients than does the cost of living index._ In:the ltnear fbrm, ' fvhj N
. one tariff variable ‘and .both the monetary and real gross domestic, “r

prodnct variablea have, significant regression coefficients. However,

.the coefficient of the domestic price vsriable although insignificant,

has & negative rather than the anticipated positive sign. In the,”ii,

e




:: A nearly significant a.nother time. The real gross domestic product

\ "_rele.tive counnodity price va.ria.ble.

log-linear form, the real gross domestic' product variable has a
_-significant regression coeffici'ent and the relet‘ive. price verie'ble

" is nearly significant. C e -

' To sunnns.rize, the tariff va.rieble wg.s signiﬁcent in three

; regressions a.nd was nearly significant in enother. » 'I'he relative Lo

<
o -

' commodity price verla.ble wa.s significe.nt once and in addition, 'wes

o

) ,'va.riable had a. significant coefficient twice while the -monetary gross
*'7"domestic product varieble was- 3ignificant once. The coefficients of -

‘the - import price varieble and the domestic price variable’ were not

significa.nt in any regressions._ In deecending order, the ve.riables

i with the ‘more . significent coefficients vere the tariff variable,

.,4

\ .
‘Regres'eions‘ Employing Official East Ai‘ric'a‘n‘ Data - . .

Coxmnoditiee originally imported into one East At‘rican country

. ca.n, end of‘ten do, find their way ultimately into one or more ‘of the

- &

- other East African countries before- fina.l consumpti'on. These inter-

»’hste.te transfers, while they must be reported ‘oy law a.nd can cross

I

borders in larger quentities elong only 8. limited number of mein roede
or 'waterways, can lead to ineccuracies Ain the-import:s—statistics i’or e
any one East African country. _.While these errors are norma.lly RV

-assumed to be quite small, they do exist and suggeat thet axf import

udemand e.nalysis for East Aﬁ'ica. as a vhole would avoid these errors.

yar
‘

k reaJ. gross domeetic product, moneta.ry gross domestic product,rand the e
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While the utilization of data for East‘Africa as-a whole evades -
:thig.potential inaccuracy, it unevoidably createS«other errors non-
existent for a one-country-analysis;b Perhaps the most.eerious.of.
- ' these is the -lack of ‘a domestic price variable for East Africa as a

. ohole.i While cost of living rndices are officially ce}culated for o
Dar-es-Salaam -and Kempala,.although they are not aluays readily evail-~
ﬁ!f':l‘ ;"‘“‘ .eble'at least in the desired form, any gttempt to combine them in some‘ o
| ’manner to obtain a conglomerate Eaet African 1ndex.is fraught with
'-problems of consistency and compatibility as” well aq the selection
of proper weights for each of the three components. To avoid these
° difficulties and-on the assumption that the Nairobi ‘cost’ of living 1ndex
‘..tends towreflect the‘cost of 1iv1ng in otiler parts of East Africa ‘
P ) B since 1t wes an’ Eest Afrlcan center in many ways during most ‘of the
. 4 years with vhich this analy51s is concerned, the présent study will
’ utilize the Kenyan domeatic price Lndices as a proxy for the domestic
prlce index for all of East Africa. o ' T

ST

Another dlfficulty is that gross. domestic product data for East

WAfrica is a summation of the gross domestic product data of all three-
: countries vhich are not strictly'comparable;' These two difficultiesﬂ
”Vere compounded in the real’ gross domestic product’ calculatlons since
the latter, somewhat inaccurate East African figure is deflated
”Vf " by the former,Kenyan deta. Nonetheless, these\difficulﬁies could he

offset by the benefits -of more accurate East African trade data, and:v,

a test of thé models with East African data could be fruitful.
As- indicated in Table 3, all regressions embioying'official East

‘e African data‘have'F ratios which are significant, even at the 99 percent

°



)

'confidence;level-_snd ere considerably higher tslues than were found '
* for Kenyan data. The multiple coefficients of determination are elso

‘higher than for Kenya and fall in the 0.8k to 0.88 range. . Again, the fl

Durban—Watson\statistic falls in the indeterminate range, although

'higher than for. Kenyan dnte, snd & couple with values of lw9l snd 1 81

could approach the point of insignificant serial correlation.“

Ail the” tariff variables for Esst Africa have significant

coefficients. In fact sll but two coefficients of the tariff varisble

ol

7 are significant at the 99 percent level.' The otﬁer significant

coefficients in all the regressions are the monetary and real gross

"domestic product variables._ ‘None of the import or domestic price

'}vsriable coefficients are significant . One of the insignificsnt cost

. of 1iv1ng domestic price variable coefficients is of - sign opp051te
- Y

to that suggested by theory, and both of the wage earner s° composite

index domestic price variable- coefficients are- of improper sign.ﬂ_,i
In summnry, sll the tariff variébles and all the gross domestic

Qproduct Variables, both monetary and real, have significant empirical

.effects on imports. The domestic price variables, based on Kenyan -

) ststistics, sppear to be a poon proxy for mOanents in East Africnn
._:domestic price levels because ,none of the coefficients of this variable .

. are-significant with East African data, and in three cases evén have

~

improper signs. The relstive commodity price variables employing the

PR
Kenyan domestic price index,as one' portion of the ratio, although never -

of improper_sign, were not significant. ¥While the domestigﬂprice
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i vsriable did not significantly affect ipports- in the.Kenyan case
: either, the relative commodity price variable was significant on one

occasion and nearly significant a second time, The import priceﬁ

variable was ‘not 51gnificant-for either. Kenya or East Africe but vas "

never’ of improper sign and always had a t value in the 1. h to 2 1 range,'\ -

(LA L .. - - . S

-~

"f_;_;—fﬁ-njééomparison of Kenya and East'Africa

results than does Kenyan data, although some price variables, such as

the relative commodity price variable which are significant in the
Kenyan regressions are no longer szgnificant with Easgt African tests.
The tariff variable coefficient, on the other hand, is conSistently

significant in the East Afrlcan tests, but nnly significant‘in a

U minori/y of Kenyan tests. ’ '”>' o \';L

In a comparison ‘of the results obtained wlth the two slternative
domestic price indices, East African data reveals only one improper
E
coefflcient sign for the - cost ‘of liv1ng index compared to tvo for -

-“:“'”' the wage earner s composite index. However, con51stently poorer

overall results as measured by the multiple correlstion coefficients
LA wA»and F- values, were obtained for- East African regressions containing

ISR the cost of liv1ng 1ndex, although “the differences were not great.
Also suggesting the superiority of the wage earner 8, composite index
“was its’ larger t values for the relative commodity price vsriable;,...'

s

7
Evidence in support of the wage earner's composite index is less
substsntial with Kenyan data where it, in one “case, "hEs an improper

Bign. Also, in only one regression does the wage earner B8 composite

AL In.general East*nfrican data yields more statistically impressive S
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index have a larger F ratio, multiple correlation coefficient and t

value for its price. variable or price ratio coefficient. This occu;s“ ‘

= in*therlinear'regression employing price‘ratios.

In concldSion, the cost of liVing index (Pd) ‘Seems -more appro-

‘ priate for the Kenyan data vhile the second domestic,price variable,

‘the composite vage earner's index (P"), seems generally preferable

: for East African,data. Given this ambiguous situatipn, both domestic“}‘ 4

Py .

price indices will be retained for the other aggregate import demand

;tests, and they will™ again be compared ‘at that\time.A

.

R

The combined experiences with official Kenyan and East African

o data suggest that the traditional theory has considerable validity in -

applications to this geographical region as indicated by the signifi-‘.

N “.cant F values and guite 1arge multiple coefficients of determination.“

'S

_The most consistent- variable to have a significant~effect on- imports P

is the tariff variable.- Both real and monetary gross domestic product

"Ejreveal a significant effect on imports for East Africa. and to a

'slightly lesser degree for Kenys. On the other hand,.only vith Kenyan

.'data does the import or domestic price variable have any significance.

This is in the form of a Significant coefficient for the relative

. price variable which is also nearly significant in one other

’”regression.

~'\.k—-\‘ R

”Kenyan Date with East African Import Price Index'

b
o

There have been suggestions that East African import price data

should replace that published for any one East African country, even




‘ prices except for gin and geneve, mineral fuel and iubricants.z'”

’ significant degree is unknownw— =

”cen be directly compared line for line in Tables 2 and h

i . - . v‘.._ ) l . .
'.for;analysee.applicable to that.country. s For-'some statistical

-»purposea, this is now;done even for official etatintical data for the

individual East African countries. The Kenyan Fisher s "{deal" index‘;

of net imports now uses Kenyan quantities and East African unit’

‘ The prim?ry grounds for such a suggeetion ie thet~1nterstete transfers

tuhich could .eecur’ undetected and unrecorded creete an uncertainty

- ebout the accuracy of trade statistics for any one Eest‘African

' spcountry._ The actual size of such errora, if indeed they exist to any

~

. As &.test of the hypothe31s that Eest African import price ‘data

T is prefereble to that of any indiv1dual East Africen country for

analyses applicable to thet country, the traditional import demnnd

*'model_ues_tested_for Kenyan data with the East Africen.import price L

:index replacing the Kenyen import price index as the import price

veriable. Teble - h containa the regression results. The behev:or of
s

the East African end Kenyan import price indices in the regressiona
i

Such a comparison reveals that without exception the multiple

. correletion coefficientiand the F retio are greater for the- regressions

African import price index. . ' - o ijf_w - .

oy ot

1One such suggestion was mede- by John Cr&ig "An East African

_Import—Price Index, 1954-1963, calculated from supplying countries’
export indices," The Eaat African Economic Reviéw, 2 -(June, 1966),.39- Sh.,

2Repu'blic of Kenya, Kenya Statistical _fbstract (1968), pe ho.

~
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- African countryn . . -
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. . R - o e

The reéression coefficients. of all the East African import price'
variables end all but-one of the . relative commodity price variables
containing the East African price index are of positive sign rather
than the negative sign suggested by economic theory. In contrast; the

.regressions containing the Kenyan price 1ndex as a veriable yield the

’_-expected negative reletionship between imports and the’ import price

‘or relative commodity price variables. One of the Kenyan relative .

5

u“commodity .price. variable coefggcients'ie even’ significnnt.‘ All these

:#empirical results contredict the hypothesis that Eest Africen import

price data lB preferable to individual country 1mport price data in
] conducting analys:s for'one East African country. They Buggest,u;’f
<instead that Kenyan import price -data is better than Eaet Africen

import price deta for analyses applicable to the single~Eaet Africanl

”*'fcountry of Kenye. o o o . \.*L

PR
Kenyenvpeta.witn Craig ImportfPriee5Index_

A

0n grounds equivelent to those found in the argument that Eest
African import price data should be used for individuel country
,enalyses, an argument is mede by Craig for the use of his elternative

East African price 1ndex celculated from trade stetiotics of countries

exporting to East Africe even in enalyses applicable to only one East

RS
“t

A. test of the hypothesis that the Creig import price index is./

PR A

preferable to the Kenyan import price index in an analysis of Kenyan
import demend wes conducted by repeating the enrlier regressions
after’ replacing the Kenyan import price index with the Craig 1mport

index. Table 5 contains ‘the regresaion SUNMArY .

oy - - ) .
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A comparison of each row of Taﬁle 5 with the corresponding row

of Table 2 indicates that without exception the Kenyan import price f-

- index yields a better fit than does the Craig import price index.

- a-

" country of Kenya.

This is revealed by the much greater E values and multiple correlation
'.coefficients for the regressions in thle 2 employing the Kenyan import

price index. The former, which is corrected for degrees of freedom,

-»ﬁould be'the more'appropriate statJ‘tical comparison since the number-,v'

.

of observations differs between the regressions in theee two tables. g

e -t S,

While a greater F value coupled Hlth a. greater number of observationsf'_o

and hence degrees of freedom does not necessarily imply greater
51gn1f1cance, in this comparison the dlfference in F Values is

sufflclently large to permit all the regre551ons 1n Table 2 to have F .

values of at"- least 95 percent confidence level while those of Table 5..0n

sl

_ -.are all belovw B 90. percent. confidence level. L1kew1se, the t values

of the Craig import-pricevvariables,and'ratios are all\inferior to
i oL ~ L
those for the‘Kenyan import price~index. Oné'of'the-Craig-relatiye

) price’iatio-coeffioientsveven‘has & positive rather than the. usual

negative sign. Alluthis eridence contradicts the nypothesis that -the

Craig import price index is superior to the Kenyan import price

oL index in’ the import demand analysis;for the 31ngle Eest African |

e

B lThese tests are based on}a table of cumulative F values with

confidence levels of 90, 95, 97.5, 99, and 99.5 percent in Alexander
" McFarlane Mood,” Introduction to_the Theory of Statistics (New York:
McGrav-Hill Book Company, Inc., 1950), pp. 426 and hZT"

o

e



. East African Data with Craig 'Hod‘ifications .

John Craig made several modifications to the official East African
import price index to correct for some of the more obvious abnor-

malities. Among these corrections were the exclusion of aircraft

S — - - D

: and famine relief foods from the price indices.1 As-a test of the

hypothesis that these modifications improve the official import price

index and in order to determine whe ;er these modifications should be T

included in Future regressions employing the East African import price;5,
index, a regression of the traditional import model was run for East -’ B
African data as modified by Craig. .
' Table 6 summarizes the regre351on results for the modified East

African ‘data which can be compared 11ne for 11ne with Table 3-thch

,»—containe the regreSSion results with the unmodified official East

African data. Snch a- comparison reveals that the differences in the ;

overall fit of the data “to the regression line are minimal as indicated .-

by the’ R and F values, but that those differences which do exist,

- with one exception, indicate a better fit for the official data rather

T e

o .’ ,‘,a(—

than the modified data. Likew1se, the minor differences of up to

0 29 in the t valuea for the coefficients of the import price or.

L relative commodity prioe variables with one exception where the B

' difference is 0 05, support the official data rather thsn the- modified
dnta. The impact of these results even if difference in magnitude
. o

Y

. John Craig, "An East African Price Index, 195&—1963,
calculated from. supplying countiries’ export indices," The East African
Economic Review, 2 (June, 1966), 39-5&.




R price index is preferable to official date in Eeet African analysea.

is small, is to refute the hypothesis that the Craig modified import .

~-On these grounds the future regressions of aggregate import demend vill

utilize the official East African import price indices.

statistice of countries exporting {0 East Africa.l The performance of

) 'coefficient and the F ratio, is much better for the qfficial data

~ e T

Eastfiriicén‘nata;with Craig Import Price Index

ﬁ57A5'previonsI§ diacnaee&5icraigfc§fcnlated an'altérnati@e'and

hopefully superior import price index for East Africa from the trade

this alternative import price index has already been teeted with Kenyen.

" ‘data’ and will now bé tested vith East’ African data with vhich it coula " -

be expected to-be~more compatible. The hypothesis is that the -Craig

- import price index is preferable to the official East African price P

LoV
index for empirical analyses applicable to East Africa.,;n

The regressions. on the basis of the traditional import model are
tabularized in Table T. A rovw by row\ebmparison~of this table'with

the regresaion results using official East African data in Tahle -3

.reveels-that,the overall fit in terms of the multipile correlation -

75thanvitgiéfforLtHEfﬁrEié impprt'price index. Again, the, latter,

vhich corrects for degrees of freedom, is the more appropriate

statistical comparison due to a difference in’ the number of obser-

»o."’ J
vations between these two groupahof regreasions. As before, while a

- P

Lohn craig, "An Esst African Price Index, 1954-1963, calculated
from 'supplying countries' export indices," The East African Economic
Review, 2 (June, 1966), 39-5h :
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greater F value slong vith e greater number of observations does not

guarantee e greater significance level, the differences are again

sufficient to make all the regressions of Teble 3 significant at no Af;

-less thsn e 95 percent level while all the regressions in Teble T heve
'~a significance level’ of 1ess than 90 percent 1 Thus, the regressions ’

-of Teble 3 are more significent thsn those of Table T. The t vslues for .

3 -

' &*the coefficients of the import prioe or relstive commodity'price

veriables are better for the officisl dsta in six of the eighg

regressions. The two which are better for the Crsig index are log--‘

linear regressions using the cost of living 1ndex as the domestic'

“price variable. The lerge difference in msgnitude as vell as the

' grestrmajority of the regressions, recognlzing tvo exceptions,_tend

. /‘»‘ N - ‘ «~

i

,official index for -empirical studies, et~least of import demsnd in

'East Africea‘ One unusual result of these Creig regresslons.is the

high Durban-Watson ststistic values’ﬁhich exceed two for hslf the

-uregressions. Three of the :pur are log-linear regressions.-

T - .The Choice of Domestic Price Varisble

“‘Tﬁig“ibﬁid Sé‘aﬁ sﬁﬁrohrisﬁeﬂpoinﬁ to-seeAVhst additional light -

* the- preceding regressions of alternative data sources shed on the

choice between the cost of - living index and the composite wage earner's’
Ce ] , B -

u . >
o~

1These ‘tests dre based on & table Gf cumulative F velues with’

3confidence levels of 90, 95, 97.5, 99, and 99.5 percent in Alexander

McFarlare Mood, .Introduction _to-the Theory of Statistics (Nev York:
McGrew-Hill Bock Company, 1950), PD. h26 and h27. .

,,,,,,, -

_”'to refute the hypothesis that the” Cralg index is superlor to the Tl S




:index 8s a measure of the domestic price le%elt' For Kenpan date'“

O . -

.'using an East African import price index, the correlation coefficiente‘ : Lo
-.and the'F values are greater for the wage earner 8 composite index in

three out of~the four paire of regressions.~ The-remaining F ratio is'i

"greater for the cost of 1iving index while the remainfhg correletiqn v, }Vﬁfj:x
’ coefficient is the same for both. The t velues for the coefficients “u

ﬁofvthe two domestic price Variables, hoth indiv1dually and as ratioa,

are divided. The linear regression results indicate preferable t

.~

:values for the cost ‘of living 1ndex while the log-linear regre851ons .'

.reveal the wage earner s index to be prefereble, either as 1ndiceted

",“‘by a- higher t value for 8 coefficient ‘of* proper sign or as a coefficient' S v

“of proper rather than improper sign. The conclusion must be ‘ond of p_‘

‘i lnconclusion, aJ.though a numericelmmajority would slightly favor-the _ »
fcomposite wage eerner 8 index. S . - IR ”:‘h". )
The ‘multiple correletion coefficients end F values for Kenyan
data with the Craig import price 1ndex\y1eld results opposite to thet
for Kenyan date with the Bast Africen import price index. This time
"the consumer price index regressions have higher correletion coefficients

' and F’values in all but one pair of regressions, the exception being

‘_i_-_<-the linear regﬁ%ssion employing ratios. The tuyalues for the coeffi— ERR -

clents of the domestic'price variables,andsreletive commodity price

variables are'inUeil cases better for the cost’of -liying index.’ ihns,
both the .s'pecific' and geﬁera.i statistical data favor the cost of living
index, although none of the statiatical results are impressive or

—

significent.



East African data with Craig modifit!ationa indicate best fit

. PR . e

differencea which are minimal Of the multiple correla.tion coeffi-

clents, two pairs are equal and the other two pairs are split with the,i

" cost of 1iving e slight improvement in one. pair and the composite

. vage earner s a alight‘ improvement in the other paip. F velues are " . -

slightly greater for the cost of living index in two pairs vith one
. pair ident-ical and .the,other favoring the composite index. . 'I'he onlyi
STENE positive coefficient ‘for’ the mdividua.l domestic price “variables
. B appears uith the ‘cost of living index. 'I‘he relative price variablee:“ K
. ‘ indicate greater 1 values—for the ratio conta.ining the wage earner's
. 'index. .On balance there is a virtual standoff. The correlation
coei‘ficients are- split the t values for the coeffinents are split,
. | B a.nd only for the F ve.Iues does the cost of” livmg index have a
R slight numerical advantage. o _ .. ’\ il
; Es.st African regreesions employing the Craig import price index
N ‘— ) indicate that the F values the multiple correlation coefficients, and -

the ¢, values of the domestic price «variables are unanimously greater

;' : Q ‘ t:or the. cost of living index. 'I'his is somewhat of a pyrrhic v:lctory
‘in that none of t‘he correlation coefficients e.re large and none of
' the F: values and only a fev of “the coefficient v values are signifi,cant.
' ' The tjtal evidence from these four sets of‘ analyses is still not
conclusive, but if any emerged with a slight advantage, it would

appear to be the cost of living index which was given at least a -

P

‘8light advantage in all but the first of these three data sets.
" Putting this together with the conclusion from the earlier examination

of official Kenyan and Esst African data in vhich East African-results

Caa



were sox_newhat hettir with the:cost of living index as the domestie

'"price variable while Kenyan’data_performeﬁ bettér with the'composite

wage earner's index, the cost of living index. could be considered 8.

" slightly better performer. However, neither;yields significant

_correlation eoe:ficients.nor emerges impressively in- any way.

”»,ef the elasticity between the independent veriables and the dependent

‘variable, imports. These calculations assume & constant elasticity

" obtained by-calculating the product of the inverse of the slope

estimate from the regre381ons with the ratio of the relevant independent

:!variable and import variable, both evaluated at some point on the )

>,

curve. For these calculations, that point of evalnation is the mean

of each of the two varia.bles.l .
‘/\.

: Table 8 contains a summary of both types of elasticity estimates

Afor all the variables employed in the tests for the t odel

Elastieity‘Esti@ates e e

T _relationship along the curve. Another measure “of elasticity can be ‘/" :

‘ Onily. the regressions employing official Kenyan and East African data

¢”'are utilized for these'elasticity estimates since they verefthe N

1

other. data sources. L -

. regressions whose empirical performance was stetistically superior to

. . , | : o~

- lFor -more detail on the calculation of these elasticity estimates,
consult the first section of Chapter V in which the method for cal-
culating tariff elasticities is detailed. w7



Kenyan import price ela.sticities wvere in the range 1 65 to_ l 85
vhile the domestic price els.sticities were 1. 20 ang 3.22 for the cpst of
living index and 0.623 and of improper sign for the vage ea.rner 8
index. None .of these were based on significant regression coeffi-
c'ie'nts. 'l'he relative commodity price elasticitiee were l 91 and 2. OT - . -

s H

vhen the cost of liv:.ng index vas employed and were l 53 s.nd l 51

when the vege ee.rner s index wss emp'l_'oyed.. 'l‘he 2 07 estims.te vas, based

“on A significe.nt coefficient. ..The -Kenya.n monete.ry gross domestic L . .' . -

product, or. income, elasticities hs.d a wide range from o. 167 to 1 67,

: although the remaining tvo estims.tes of l 00 end 1 02 were spproximately
unitery.: The ree.l gross domestic product, or income, elesticities

" were O 82h a.nd l 08 when deflated by the cost of l:wing index a.nd

_.vWere 1. 09 s.nd 1,28 when defla.ted by the wa.ge ‘earners. index. . The" o

g . o S
latter two ‘were bssed on significant regression coefficients. The - '

tariff index will be the subject of an intensive e.nalysis when

government revenue implicetions of t@riffs are. inveetigsted, but fon.,_ . -

norw suffice it to say that their range was inelestic and. varied from

0.6 %o 0.856. " T o

For East Africs., the import price elssticities ra.nged from l 29
“tol. 55.. Three of the four ‘domestic price coefficients were negstive
vhile the other was l-ess than 0. 1. The rels.tive price elssticities
bssed on. the cost of living index were O, 981& and l 20° while those ba.sed
on-the wege es.rner 8 :|.ndex w_ere.,O‘.98'5 s._nd 1.15. The income elasti- o
cities were all based on’ significant coefficient‘s_ and’ rg.n_ggd from
‘l".'36‘ to 'l.,_63_fof nonetary -g’i'oSB_:domestic product to 1.43 and 1,kk for

- real gross domestic ‘product deflated by the cost of living index ban‘d



E=

. cant coefficiente and ranged from 0. 599 to. 0 ThB

: regressions and even of improper 8

FER SN

1.%6 and 1.48 for real groea dome'stic"product deflated by the vage -

o

‘;'{ear.ner's index. - The tariff eleaticities were ‘also baaed on signifi-

e

To summarize, the import price ~elasticity estimate is consist_engly" ’

'above \mity, though no‘t based on significa.nt coefficj,ents. ! 'I'he :

_domestic price elasticity estima.tes are extremely verie.ble a.mong

',in several regreseions. The

- -relative. commodity price elasticity estima.te appea.re to be approxi- .. o
’metely unity, with some estimates slightlx ebove and others slightly

© below unity. .- The income elasticitr appears to be epproximately

._univta_.ry -or _greater. Half the "{ncome elasticit‘iee‘ Vere‘between‘ljo

.and 1.65, and a.l'l,uof these were based on significa.nt tl:cief‘i'icients.~

The Existence of Mone;r Illusion R -
Ao

- One oi‘vthe'controversie‘a in. 'impo'rt dexne.nd is the i’orn vhich the

independent variables should take in the demand function. One form,

= VF‘(-P» d’ Y) where P ie im;port price, Pd is domestic price, end

Y1w 1ncome, ntilizes the individual independent varia.bles. The other

form, M = G(P /Pd, Y/Pd) utilizes these independent varia.bles as

' retios. ‘I'he significance of the difference between the two is that the

letter implies the absence’ of money illusion, which is normally eesumed,

'bub not universally eccepted as realistic a.nd zippropriete.

<The point at issue is whether.we are so confident o
concerning the absence of.mbney illusion that we will
impose this presumption on the data, .or whether the
‘data should be allowed to support or to contradict the

absence ,0f money . illusion hypo__thesis. In ‘our ,judgment,



P

. , N the theoretical support for the absence of money.”
illusion is not sufficiently strong to Justify [the
: use of ratio variables] . ... the form -which has
*,'traditionally been employed in demand analysis in
-,international trade.

—

oL ‘ As suggested by Lesmer and. Stern, an attempt vill be made to let
the data itself suggest which of”tﬁe two forms would appear ‘the more
appropriate. Follow1ng their lead, -the hvpothesis will be thst money7

" ;_¢L‘. illusion does not exist. Table 9 summarizes the relevant data from

regressions for the two sets of dats vhich proved statistically
stronger, official Kenyan and East Afrioan data.vi.f3i:
Due to _one less variable employed by the ratio regressions, the

numher.of degrees of freedom will differ between the two regressions :

.

. which,are<compared. Because of this difference, the F value which is

adjusted for degrees of freedom rather than the multiple coefficient

" of determination will be the test statistic. Houever, significance .:; -

gy, . N

'does not alwaxs increase with 8 greater_E value. Unly vhen the F*
wvalue is .greater and the number of variasbles fewer would'a greater'
' s - I

significance be implied'by a~greater F value. For the money ii‘/sion

tests, this means that when the ratio regressions have a greater F
.ﬁvhlue then the.corresponding non-ratio regressions the former is also

© ‘more significant.‘ But wnen the non-ratio regressions have a greater

S e - Y

F value the corresponding degree of significance for each F value

must be determined to see if one is more significant. A cumulative F

T distribution with confidence levels of 90, 95, 97.5, 99, and 99. 5

B
A““

1Edvard E. Leamer and Robert M. Stern, Quantitative International
Economics (Boston: .Allyn and Bacon, Inc., 1970), p. 10.

T




percent will be employed in an effort to hiscern the difference in
af;significance for comparatlve F values in this less obV1oua case. 1 .
A comparison of F values fo: each succeasive pair-of ehtriea:iu
Table 9 proauces‘uixed feaults for Kenya but uniform resulté for
’V.East:Africa. As. measured by. the g valuea, the Kenyan log-linear .

4:*;tgear regressions dO»not.3

Ut ~seme 99 to 99 5 significance range as are the lesser F valuea for the

ratio regressions. Thus, the reeults of these comparisons are quanti-

e T 2,:tati#ely*iadetermiﬂate, aithoughothere is.somewqualifative evidepce,.J

‘for thé greater sigh%ficance of_the'pou-;atio regressions in that .their
- .,_Fkualues are:feiatieéli"ciogef\toftheb99#5'pefceuptieQEIJwﬁalecxhe Fp
o e .b;lvalues of the ratio regress1ons are. relatively closer to the 99
— . . .,',f percent 1evel.~ On thls qualltative basis the non-ratlo regre581ona
could ‘be imputed a sllght edge in. §\5nificance. All East Afrlcan
-regression F value comparlsons support the absence of money Allusion

- -

- hypothesis.-

P

The greater t values for all real gross domestlc producﬁ

‘coefflcients when compared to the coefficients of the monetary gross

[regressiona support the absence of money illusion hypotheaia, but the ;_- ." -

T ’.

.domestic product variables in both the Kenyan and East African regres-

sionrcomparlaons'also_support the absence of_money;illusion hypotheais.

'«_‘ - &/V

1Such a table is available ‘in Alexander McFarlane Mood, Intro-
" duction to the Theory of Statistics {New York:  -McGraw=Hill Book
Company, Incu, .1950), PP. “426 and- ha21. . ‘
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The letter evidence based on t values for\ real grose domeetic product

I, coefficients must be temperéd somewhat’ by the poesibility‘”that the

© A

domestic .price index used as e. defleter of monetary gross domestic

product may not 'be a pa.rticularly—fgood measure of the domestic price

1evel as revealed by the ea.rlier discussions of- data,, in the Data .

- Appendix and the earlier discussion- of the “Jack of’ significa.nt domestic

price veriable coefficients in any of the regressions. B

" The. conclusion or vhether the empirical evidence supports or

ref‘utes the money illusion hypothesis depends on uhether Kenyen or N R

East Africa.n data is’ considered more e.ppropriate. If Kenyan de.te. is

) used, the evidence is mixed with he.lf the F tests and el“.L the t teste B ’

'-supporting- the absence of money illusion hypothesis. All the evidence,

frOm both tests for East African dete. supports the a.baence of money o
illusion hypothesis. The difficulty with Kenye.n d‘a.ta;is the possi-.(,

bility of ineccure.te trade statistics while with East African data the

domestic price index pro:qr, uhich is Kenyan da.ts., may be ineccurate.

Nonetheleas, the veight of the evidence, even for Kenye, supports the

. e.bsence of n;oney illusion hypothesis. In addition, the unanimons

support by the evidence from East African reéreé;sions, vhich yield

" ‘the best statistical fit of all .data utilized and indicate greater

significance for the other' variables such as tariffs for the ratio
regressiona, appea.rs to carry more veight then'the ‘lenp powerful _

Kenyan reeults.v . ) : o : P

PO
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" Source of Income' as a Determin_ant‘ of Imports

It heo been suggested tha.t vho earns the income may ‘oe more .

important in the determination of imports than is ‘the eggrega.te eize

-1
of the.t income. The implication would be that we.ge ea.rners and .
public servante, for example, might have: & different - propensity to .-

import t,hen farmers, pe.rt:.cule.rly peasant fa.rmers, end other low

income segments of the econonv. “ Availeble sta.tistice hrenk down -’

na.tional income aggrega.tes into 8. score - of ca.tegories which m turn R L

are roughly grouped 1nto the three 'broed categories of government
prima.ry, a.nd seconda.ry, or. tertiary economic a.ctivities. One logice.l
dichotomy i’or testing this hypothesis would be to designate govern- o

ment commercial, and.: manufe.cturing income ‘as. .the higher income a.nd

import sectors while the.t of agriculture, livestock,\fozestry, and '_ -

- . . ’ .. -,

‘_fiehing a.nd hunting vould be the 1ower ing_:ome ‘and import ae_ctors .

This breakdown would permit a statistical test of imports against
T~
these components of “the income va.rieble, in an effort to test the

' hypothesis tha.t certe.in types of income are more importent for the

determinetion of imports tha.n is aggrega.te income ., Tables 10 end ll

v

R ¢ the Appendix to this chapter Bumma.rize the -Iinear q.nd log-linea.r

regreesion- results forc Kenya. and East Africa., reepectively, when

I a.gricultura.l (GDP ) and non-a.gricultnra.l (GDPna) rgross domestic product‘

are eepare.ted. L
v

. lIdrie.n N. Resnick, "Foreign Trade and Paymentg in Taxizania,'
a chapter for a forthcoming textbook on.the Econormy of Tanzania,
pp. 11-12. : .




’VKenysn Analysis

As summarized in the upper portion of stle 10, the linear
regression tests of this hypothesis for Kenya, as measured by the '

magnitude of‘the.regression_coefficients for each component‘ofvgross .

'domestic product indicste without ezception that the regresSion :

TNl coefficient of the non-sgricuﬂ%ursl variable exceeds thst for “the :

’ agricultural variable, one of vhich-is of 1mproper sign. When the two - -

-

components of" gross domestic product in each. regression are ststis-:'w e

tically tested for a. significant difference, however, the t values are fnng‘,'
. not sufficiently large to reJect the null hypothesis of no difference

between them (i.e., Ho Ba ans = 0) The t values for these tests

.of. significant difference were —0 0291 =0. 5&8, =15 23, snd —0,318

: frespectively, for the  first four rows of Table 10‘\ " "'} v 'lerw'

A supplementery test of the importence of each component of

o

gross domestic product for imports could be that of the degree of

significsnce for each of the variables. The results of this. test .

e slso tend t6 support the hypothesis. The only Kenyan linesr regressio
in which the t. value of the regre881on coefficlent for the non- -

agricultural variable dld not exceed that for the agricultural varisble,

'?fr‘f\.j was the first regression which employed the cost of living index ss s
proxy of the domestic price variable. A‘. .

" For the log-linesr regressions the genersl conclusion is 81milar,
but the case is not as-strong. As measured by the size of the regre:;

sion coefficient, there is a split decision. Two of the»regressions

support the hypothesis that the non-agricultural portion of gross'




"‘of this variable exceeds that for “the agricultural component . Of .

domestic product is more important in that the regression coefficient

: the two thst do not support “the. hypothesis, one yields regression

0. 560. This occurs in the regression employing resl income varisbles

'uin-conjunction vith the wage earne

-coefficient of 0. 568 does exceed the non-agricultursi coefficient of

coefficientspvhich differ only slightly, but the agricultural

L)

findex ‘as a proxy for the domestic

price leyel.i The other exception is the- same one encountered in the }f

comparison of t values fbr linesr regressions where the cost of 1iving
Falad

'index was used as a proxy for ‘the domestic price level in conJunction

:with monetary gross domestic product. In this casge the non—sgricul—-“"i

-

tural inoome'variable has a negative coefficient. _The statistical tests

of significant difference between the regression coefficients ‘of these
Lol
tvo income variables are again not sufficient to reJect the null

"hypothesis of no difference. The t values for the last- four rows of

"

. Table 10 were 0. hos, 0% 156 -0. 705;\snd 0. 00656 respectively. .

With the supplementary test of significsnce fqr each variable

" as measured’ by the t value for the regression coefficient the t
R o

.- vslue of the non-agricultural variable coefficient exceeds that for the

agricultural coefficient fqr all but one regression.> The exception is

again the regression employing-the cost of living index as a measure

of domestic price level in conJunction with money income.

" one domestic price variable, one non-agricultural gross domestic

—

product varisble, and both agricultural real gross ‘domestic product

vsriables deflated by the cost of living index had coefficients of

-

Loe

One tariff vsriable had a-significsnt regression coefficient #ﬁile




get

‘ improper §ign. Al¥>but one F ratio for the regressions.were significant

"L % 8t the 95 percent level, but all the F ratios .for these regryssions
' were belov those dbtained earlier with a corbined gross domestic '

e L product variable. S

%
)

Eadt Atricen Ana]_.jyais'

e T effects of non-agricultural income on imports exceeds that for agri—v .

~

'~cultural income is one of aupport vithout exception. As revealed by L

7 Table 11 this is true for- both the’major test of comparing the
:relative.magnitude of regre351on coefficients and for the supplementary
-test of comparing the significance of regre331on coeff1c1ents for
- both linear and log—linear regressions.‘ thle the tests consistently

?Z{Bupport the hypothesis, the differencea are not su?fréient for the L. ;~'-
3{ .statisticalbtest for differences betveen the regre831on coefficients o
to be Bignificant. The t values in the teat for 31gnificant differences
for all eight rows of Table 11 were, respectively, —0 519, -0 hh6
-0, seh 1. 08 -0. 216 ~0.030%, -0, 216 and -0. h58 7

The variables with signiricant regression coefficients were three

" tariff variablea and two real gross domestic product variables for

: o .""'the non-agricultural‘component. The variables with coefficients of
. . improper sign<were one agricultural real gross domestic product

lvariable, one relative cemmodity price veriable, and all domestic W

R

price variables, dndicating aegain that the'Kenyan proxy for the domestic
p;ice'vafiablejia not appropriate for East Africa althéﬁéﬁ most of

* the relative price variables were of pfoper sign but not significant.

-

M|




- N . Do All the F ratios for the regressions were significant at the 95 percentv
‘.. level and half were even significant at the 99 percent level, again .
indicating better fit for East African data than for Kenyan dats; _'.,
despite the possibly inappropriate domestic price ‘variable. All the S
“F ratios for these regressions were also below those oﬁtained esrlier” :_{r ffifj:.

v

with a combined gross domestic product variable. .

Rl

i.The B&potnesis that the sonrce ofﬂihcomevhas 55-1ﬁpggt'0n.demand‘ﬂf

along with the size of that income was supported by a majority of the
A S t' evidence for Kenya and all the ev1dence for East Africa in that the . o,

' non—agricultural sources of income. tended to affect imports more than

agricultural sources of income. This was true for both thé-relatiyer Ll

magnitude of the regression coefficients and their significance as - - ot

measured by t valne. The differences in magnitude of the, regression
coefficients for these two components»of gross domestic product were

» not hoveVer, statistically‘significant despite the consistency of
their evidence. - ’ :

Variables vith significant coefficients in the East African

regressions were three tarif£ variables and tvo non—agricultural gross

domestic .product- variables while the only significant coefficient in
the Kenyan regressions vag a tariff variable.'llll-of,the East African
regressions and all but one of the.Kenyan regressions had significent

F values,ﬂbut the fit of these regressions was consistently inferior'

to those obtained eariier with a combined gross domestic product
variable. The fit of the Bast African regressions in terms of the F




ueluefexceeded thet for the: Kenyan reéreéaions,‘egein‘indicating
o o : better foreign trade dete for Eest Africe as a whole than fornone
country within East ‘Africs, despite ‘problems . of eetimeting dcmestic
price levels for the whole of East Afric&. R ) . " 7-7:.>>i -
The apparent conclueion ie that hoth components of groes domestic .‘;:‘ -

product are” important for import demand, although there is empirical

eVidence thet the non—egriculturel component probably hes a somewhat

greater influence on importe than doee agricultural income. -

. .»_ PN D -
- - . . . . - [

¥ Comparisch wit‘h' Other micgl lmpoi't llemand Studies

.

The" conclusions of this aggregate import demand section which can o A.;

be - compered with® other Bimiler etudies are essentially those of import .
price and income elesticity grenter than unity and a teriff elasticity

of slightly below unity, with the la.tter two, variabres tending to - - -

significently affect imports. Early empiricel studiee vhich vere : S

baaed primﬂrily on the interwar period and were concerned with the

price eleeticity of imports, consistently found the price elesticity

of importe to ‘be lov -and led to the conclusion of ' elasticity pessi-'

mism. nl

More recent'studies based on-post—uar.stetistice are con-
‘ cluding'thetipriCe‘elesticitiee are considerably larger than earlier

S " . ¢éstimates indicated.Z

i

. lFor a summary of such studies see H. S Cheng, "Stetistical 4
Estimates of Elasticities and' Propensities in International Trade:
A Survey, of Published Studies,"” International Monetary Fund Staff
Papérs, T:1 (April 1959), 107-158. .- A

. 2For some of these more recent studies, see the writings of
R.J. Ball and K. Mavwah, "The United States Demand for Imports,




-

PR

: vsrieble coefficients were generally 1nsignificant snd on occasion of

o
. cGEfficients are employed as an estimate of 1mpbrt price elasticity,

"'19h8-1958'" The Review of Economics and Statistics, bl:h (November,

Other stdaies have- -also encounteréd the problem of improperly

- signed or insignificant price variables in empirical tests. Houthakker

snd Magee, for example, in their estimstes of import demand for a
‘range of countries encountered insignificant and 1mproperly signed
coefficients for the import price veriahle aon numerous occssions.ll l; -

While the present study also encountered somewhst disappointing price

Tl; relationships in the sense that 1mport price and/or domestic price

improper sign, the implied import price.elssticities were generaIly

greater than unity ‘in support of the present trend toward reJecting

A the elasticity estimste would be near or’ slightly below- unity, > j~:.

-

. The relationship between . imports and tsrifis”has been employed as -

a second method of estimating price elasticities snd the results in

these cases have.been consistently grester elasticity estimates than

vwhen.ah import price yariable was employed.> By comparison, the tariff

1962), 395-401; H.S. Houthakker and Stephen P. Magee, "Income and
Price Elasticities in World Trade," The Review.of Economics and Statis- -

© tics, 51:2 ‘(May, 1969), 111-125, and Mordechai E. Kreinin, 'Price

Elasticities in International Trade," The Review of Economics and -
Statistics, 4o:l (November, 1967), 510 516 _

15737‘Houthekker—and Stephen P. "M§§é€, "Income ‘and PRice Elasti- "

_ecities in World Trade," -The Beview of Economics ahd Statistics, 5x:2
(May, 1969), 589-595., :

2See Mordechai E. Kreinin, "‘Price vs.n'Tarigr_,Elssticities in’
International Trade-~A Suggested Reconciliation;" The American Economic
Review, 57:4 (Septembeér, 1967), 891-895, for a summary of both types of
estimstes and a possible explanation of the discrepancy. o

uimport price- elasticity pessimism. However,_if “the tariff variahle s ',; ﬁ-'



variasbles in this study tended to be highly significantrand in this
T:sense preferable to the import price variables but vere not of high

. elasticity although they were close to unity. One possible explanation

Co- for the inelasticity of the tariff estimates in the present study

o could be that it. did not utllize tariffs as an alternative to 8 - . :-‘_h~_’

»price variable in estimating elasticities, but used both concurrently

Coe T T ‘:Thus “the effects of. import price ang tariffs vere accounted. for

Seone T separately, rather than combined in one price or tariff variable.

~

‘i:'. ; -_f' L Since the purpose of. the tariff variable in this stuﬂy vas to isolate

N T . a separate varisble operative ‘in 1mport demand and” governient revenue, ';T: :
‘ ’ - .the. statistical estimates -of import demand in thls study contained both
a price and tariff variable. However, this study s greater signiflcance
l;.é ‘ ’ N “for tariff coefficients than for price coefficients does in that sense h
| - e agree with the conclusions of other studies that tarfffs have a- S “j
',greater impact on imports than do import prices. " ‘-d . yem‘ ’
" Like many other recent import demand studies, income coeffi-
S L : cients vere generally of propetr sign and significant snd generally
lhad an elasticity greater than unity. For comparison, Houthakker and

Magee also found’ generally elastic income elasticity estimates for

' their range of" countries between 0.9 and 2. 25

. 1H S. Houthakker and Stephen P. Magee; -“Income and Price Elasti-
R cities in World Trade," The Review of Economics and Statisties, 51:2
(May, 1969), 113, "See .also. the other ‘recent import demand studies-

mentioned earlier. ’ T

e
—

v,




e

The Faaland and Dahl economefric study of Kenyel which was .

. ~;primarily concerned vith a general economic model ‘of Kenys and, more

BRN

2]

. specificslly for imports ’, with the ams.ll.yssi's,h of four major classes .of

«

imports in purrent value terms, wss only ta.ngentislly interested in. -

aggregate. import-demsn&'estimates. Their ‘one statisbicsl estimste
-for total imports ‘from both inside snd outside Ee.st Africa. ntilized
the gross domestic product snd industrial output variables:y which ha.d
been of maJor importance in their ea.rlier analyses of.the four dis- )

aggregated import components, a.nd found an. Ra of 0: 86 with regression

coefficients vhich were not significe.nt at the 95 percent 1evel.

-

©vIn compa.rison, the present’ study found values of‘.‘R2 approaching their .
" result. and fe.lling in the range of slightly grester than 0.7 to

: slightly grea.ter than 0. 8’but &'Lso found mgnificant coeffica.ents

for several of the tariff variables and some signiﬁc‘&nt coei‘ficients
for the va,ria.bles or gross domestic product both resl snd moneta.ry, ‘
and import price, both absolute a.nd.‘relative. The East Ai‘rican
empiricsl results while simlla.r, were sta.tisticslly even better.
i‘he present study, however, vas. concerned/ only with imports from
outside Bast Africe., rathéer than from both within and without East

Afrlcs, 80 tha.t the results of these two 1nvestigetions are not

. strictly compa.rsble. Since the Faaland and Ds.hl study had no elasti-

'cit}:estimstes for total i_mports, no comparison ."{it,h;the aggregate

import elasticities of t’h;e§s¥1-xd§‘ can be made.’ : . R4

N 1Just'. Faaland-and Hans-Erik Dahl, The Economy ‘of Kenys (Bergen.
The Chr Michelsen Institute, July, 1967), III, 8.

Just ?sale.nd and .Hans-Erik Dahl, The Economy of Kenya (Bergen.

'l'he Chr. Michelsen Institute, July, 1967), III, 8.



. - Coneclusion °

'I'he Fesults of this aggregate import demand analyéi’s‘_ln_dicate
that what may appee.r to be a rather poor empirical relationship between. L
imports a.nd income when viewing only these tvo variables, either in

‘»

the form of propensities to impo,::t-or s:.mple correlation, becomes a’

Bignifica.nt explanatory relationship when viewed- as a pa.rtial relation-- st

"ship along with other relevant explanatory va.riables. s Whep the L9
impact of variables such‘ as. import e.nd domestic prices and. tariffs -are, ’ .
o 1ntroduced into the a.na.lysis a.nd a.ccounted for separately in a multiple
/ S

regression analysis, the relationship ‘between imports and income, as

= well a.s tha.t betveen imports and some of the ‘other va.riables such as -

te.riffs become empirically significa.nt. 'l'he explana.tory power of the s

...more complex analysis ds measured by ‘correlation and’ the F va.lue is
also considerably enhanced as compe.red to a simple two variable expla.—

‘natory rela.tionship .
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TABLE 5
. LINEAR REGRESSIONS EMPLOYING KENYA DATA
T . . WITH CRAIG IMPORT PRICE INDEX ' )
S " (11 Observations) "

»

2.91.  p3k L .. 0.382- - .-0.400-. ..

<2
AL

721,95 -  0.0869 0491 . -0.251 -
(-0:675) . - . (0.0478) (1.09) - (-0.T79)

Linear

| U -0.0976  -1.02
. - (~0.250). _ (-0.143)

i’

SN R e Tt e e (a0, 21R)

2

A=0.757) [ (0i349) o (0:T20) HER0iTS6).0

cabh 3043 © 0.148..  -0.85h4
(-1.02) ~ (0.856): . -. - (0.216) - (-1.09)
4 =1.2h Q.16 0/m8T -0.252
‘e (-0.458) -~ . (0.0862): (0.764)  (-0.630)
! A - . ) o L
b -0.475 -1.90
3. (-0.841)  (-0.735)

~0.126

¥

e Tl e (-0.369)

.
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DM, + -

0.698
© . (0.573)

0.0901 - - - C0.28%

0,297

0.283

0,202

S ezt e

{0:0660) " v . (0.929)

QS

0.176 .
o (0.3k2) ¢ |
-0.0536 . 0.438

- (-0.0369) . . . (1.02)

0.3k

0.225 -

0.255

0.210
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LINEAR REGRESSIONS EMPLOYING CRAIG MODIFICATIONS
. ~'TO EAST AFRICAN DATAR
s etz (12 Observations) . .-

c Lo
.Pd S A

=7

"GDP

.7

- c"'u."
Po/Pg

Linear

2.83

(-1.52)°
T lagg -
(-1.51) .

" 0.276 -
)
.- -0.589 "

(-0.392)

PSR

'imi;naf%
. (2, 69)

139

(3;16)-

" L0.460
- (-2.62) 7

:ﬂld;h87.":_.
(-3.62) .

© 0,561
(~3.12).

-0.565
 {=3:56)

-1 37)

-2 hl
(-1.35)

~

) Log-Lineaff-_f s

. =2.29

. 0,277
(0.176)

'~0.25M

(-0.191)

s

147
(2.42) -

1.63
(2;63)

_=0:761°

Sk

20.739

(533

~0.730°
. (=3.46)

20.729
(‘3063)

S =b.6T
A(-l;Ql)
n;L,

-1.63 -
(-1.55) -

. aThe domestic price 1ndex and the price of time are both Kenya data‘:
however, they are utilized along with East African data since comparable
East African indices are not available.
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Pa—

- (10 observations) .

TABLE 7

LINEAR REGRESSIONS EMPLOYING EAST AFRICAN DATA

"WITH CRAIG IMPORT PRICE INDEX

PC . PV. ] _éDP:1 L

Liné,ar :

L0 o 0.618-
- . (o.e95) . o (1i22) -

141 0ho

(0.519)  (1.b5)

A-:Q.Tle i.;;f
e

-0.529‘

( -1 107) ’

70,690
(-0.947)-.

“Z0:115.

-11.0
(-0.797)

I

(=0.222§ " -
- L &

- Log-Linear

:.fﬁy%én

(f2;17)

-4.33
(-1.40) -~

>

L9 L 0722
(r.67) ~ {1.40)

1.82 135
(0.818) ° (1.8k)

. -1.20

L35
-~ (=2.3h)

-0.906
(f;-sh)

(~2.2h)

-0,619

502
(—1'-91) ‘ )

(-L.21)
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o .. o e [ : . e . : e
. N v R A
. va/_Pd“u B 79‘DPtr‘r - t;‘GDP{ - .- BT ‘ ‘ F .D.W.

0.312° " - 0.567 1.86

1.56. © 0 0.187 0.6l 1.6h
. (Liob) CoT LT
; . . e ST L O W

R 0,38 0421 I Uoiars o _ldg .
L (L~ ) TR 3¢5 W R C

. . v

3.

W e S 0.s66 1.63 2.40.
0.406 .~ 0.853. 2,18
0,547, . . 0.486 1.89 - 2.06

-1.70°. . - ' 0.823 0.256 0.69%  1.53
(=0.732) T c(maw) T :

e 0'339 n'.—_':':wi-o':rs.h,a:, . .“2°.0§ ' LT



N 0
N « 0 »~ >
. N s
> . Coba
-t . B
L e :
: b

: u:ﬁw..ﬂunm..ﬂm a21% mmuda,mamwm.hp..noﬂpm.me om.wn,u n,wnonmmhan”pdmawHwMOH 104
£110735BT5 UoTsseITaT IBAUTT J0dy

1

quBoTITUBTS uo paseq ST UOT3BINOTED Y] 5PITWIYS

%
+§QUSTOTIJO00 HOTSSAIFDX
*SUITOTIIOOD UOTSSOIBOL

. BT Cgrr- 281L°0- . oATy L xepur - i
N At gnELo- eSen’ . g6eT- | g,Iemisy %y B9 |
[ ;02°Tr  eBIL O~ - Xopur Jutarr R V. |@
L ML 0 TL60°0 62°T- Jo as0) K >
9T gbel’o= 1 . 9ATS ) Xapur ol R~
. ' 86290~ ; mmm.._”: 4.wmmn €6 1- S, I3UI8y m.mmz m ®
, sh69°0- - - ' 3ATY . xspul BuTA{] g
g065°0- . =wSH°T ~B3ou , PE°T- Jo 350D
260°T oNgro-. ; M , , Xapul - |,
_ 97970~ [ 20T €29°0 €9'T~  s,I3uteqg 338y z.m.. :
' gg0L 0~ . '+ L xapul wn._nb..mq % 1 =
9958705 - L9T"0 g€ 9g'T- 30 3g0p - ,.m_
. R B g m——— X 7 ®
f82°'T . - §oL-o- ] SATY Xopujy &
. [969:0- lp'T -®Bou TL*T- , 's,Jsuzeg afey | B
£eL0- - © 'xepur FUTATT e
, Log- o~ 00°'T - 02°T" 89°1- JO 3800 )
' A o P 4 —,  91quTaBp
: L. : . Cyom o : . . o ) . .a.,.wv.mhm
" daD 2aao - wm\sm . MN.\ d: L gm ¢ Pa Ba d _ otgsaumoq
R S oo : - J0F Axoxd
. - 7 YI¥d TYIOILL0 HO QESYE STITTOLISYVIA NYOIMAV ISVE aNV NVANEY .
g ] T i . . . - v. A . . ‘
i 3 . - . y . D EQ.H
_ . s




; e -
e . L
65 )
Nt [
. ;
B TABLE 9 . -
o . | TESTS FOR MONEY ILLUSION:
SUU S o KENYA
. ‘ . " . ,jb -
c v : : e
Fa Pq Fa GDB T Po/PS

oo T T ees T T TG losre.
T e weo): T leo) (2iae)
o (-2009) L (-1.79)

- L 1,23 -0.579
“(-x.83) " . (-0.412) (2.38) - (-2.k1)-

Linear

1

=

@ .
\n

L

2

A0

=}

\n

-0.587 °
.‘(,2,'1‘2.) .

- - . S P . ] . . . R . \‘

- . | .~1.86 .. 3.22 0167 -0.856

i : -] (e2e0m) 0 (1.52) (0.218)  (-2.68) v -

_ N ' o C.0.706 - -2.07° -
A (-2.39) 1 (-2.52)

0.623 . 1.02 -0.646

-1.65 ,
- (0.293) (1.22) - (~2.00)

1 (<259

SR - . - (2an

_ Log-Linear .
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TABLE 9--Continued

L
GDPr,

b

2.39 -
(1.82) .

0.926
(2.44)

C0.807 -

. .  “d;7dh, .

0.807

" 0.718 -

8.31
.15
. 8.37

T.65

~1.26

- 1.h0

.llbo_lm Lo e

0'951,

0.826
@10)

0.777.

10.736

0r7lh

-0.720

Te96
" 8.37
5,00

T7.73

T1.12

0.833

1227

. 0.843 .-

S



1 Linear

,—1.80

| _o.shs.
- (“3-33)
-0.L89

©S2020 135

(3.31)

(<1.51)

T (Col6)

| =0.5T3..
(=3.77).
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7 TABLE 9--Continued

f TESTS FOR MONEY ILIUSTON:

- . .- . EAST AFRICA
Fa Pa Bl @P Ty RfFG

| cazso. T -aueps ‘189 -l ot

| o 369) (@) fe89) e

(-1 31)

(=3 61 S

-'_':ng'-Linear .

| o-1.29
“(-1.13)

-1.55

'f:d{7h6
. (=3.55)

136
. (2.47)

" 0.0972
(0.0620)

_0.718
(<3.68)

20,715 1.63  <0.734

_\ oL -,

' 1.20.

(-1.70)

“(-1.52) - (=0.509) (2.87) - (-3.89) )
" - -o.th8.
(-4.15)
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* . TABLE 10

..~ SOURCE OF INCOME AS DETERMINANT OF KENYAN IMPORTS

. - (13 observations)
- L L - . o : o

202" 0,656 . ¢ .. 0.340 . 0.375. . -0.736.. . .
4-1.61) (0,510) C(0.582)- - (0:h69) (-1,92)  °

',-1.864' ',-,6,.,80'9 0;309 -. 0,906 --0.576
(-1,53) . (-0.323) (0.485) (1.50) (-1.89).

cel 20,301 k.93

| Liqearv

o L s
S oL e (ST0) T

~—(=0,765) (-1:10)
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R e ' © 06T -2a1
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TABLE 11 _ 3 s
SOURCE OF INCOME AS DETERMINANT OF IMPORTS
i 'LINEAR REGRESSIONS OF EAST AFRICAN DATA
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- ST B ' — =0, 505 =2.09 R
- - (-2,22)  (-0.bo5) " -
- o-ozkpo T -
(<high) i
- 3 " _1:58 . -0.166 " 0.657 . 0.880  -0. 757"" '
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CHAPTER III
-+~ U PRICEOF TIME IMPORT ANALYSIS ~ - ~ . . o+
vy, oA Possible alternative to the. traditional import demand analysis ET

S - . 5

A

a model whi.ch explicitly incorpora.tes non-market activity as well as ‘-
.__market activity through a price of time ve.riable.x Such a model could }
"'De argued to be more. relevant than the traditional model in a situation

_ vmene.cgnsidemhle_economic_acthtity_is-only margmally—merket—activity

Awhile the- remainder is subsmtence or .household activity. Economists " T
. are becoming -more a.nd more concerned about time and its allocation,
Q "...particularly the time not spent at work which is theLmaJor ;d ' ,
I ﬁ" ‘ ~'.":grmring portion ‘of available time.lv. 'i’ne inporta.nce of time and fore- -
E gone ee.rnings in .ed etion are now recognized by ma.ny‘e_conomiste.zv : - - K]

"The allocation of non-market as well as market time in situations:

' other then"education is also being 'invest‘{g&ted by economists,

M ; . .including s etu,_dyr'on the allocation of time between snbeiatence work._

and market participation in Afrj.c,a..3 These and pther studiesh

. . lSee Ga.ry s. Becker, "A Theory, of the Alloce.tion of Time," The

Econpgmic Journsl: (Septem'ber, 1965), 493-517.

-

See T.W. Schultz, "The Forma.t:.on of Human Qa}ital by Educatiod, "
Journal of Political Economy ‘(December, 1960), a.nd other published
materia.l on the subJect of human capital.

3Edwin Dean,mThe Supply Responses of African Farmers: Theory and ___
Mea.surement in Malawi (Amsterdam: North-Holland Publishing Company, 1966).
: e h_See Jaéob Mincer, "Market Prices, Opport\mity Costs, and Income
T . Effects," in Measurement in Economics: Studies in Mathematical Economics




indicate that time is an important consideration for. econonic_'deciaio‘n '

e - making and for- the results of traditional economic- theory, even “for an

831‘&!‘1811 econonv . l e

After development of this price of ‘time import model two*

dif‘ferent types of empirical tests of the model could be conductedu

P ~

'I'he first vould be to.use as a proxy for the price of time a wa.ge .

PR
&

el R variahle, on the. asaumption that the opportunity cost of non—market

activity is what could be earned -in the labor market., The second

would be to use the value of peasant—produced agricultural production f; o

. as. a proxy for the opportunity cost -of . time spent in non-market

- acti"v:.ty'—'l'he sec—ﬁa—ppﬁﬁh assumes that ‘wage la’bor may not be a ‘
realistic option for the peasant farmer in a dualiatic less developed ‘
economy ‘nut ‘that agricultural activity is a’ viable a.lternative. In :
the second case several imports which would be most\l:usely to ’be
purchased 'by peasant fartqers are to 'be isolated and a.nalyzed over time
for their relationship to the returna from a caah erop and the other

] relevant variables.

. and: Econometrics .in Memory of Yehuda Grunfeld (Stanford: Stanford

. University Press, 1963), and J. Owen, "The Supply of Labor and the
we. ¢ Demand for Recreation,'f unpublished Ph.D. dissertation, Columbia
R T University, 196k, R

lAn attempt to incorporate into a model of an. agrarian economy
S - not only agricultural activities and leisure but_also_ time spent in -
o : . a variety of activities from manufacturing to ceremony 1s made by -
o o Stephen Hymer and Stephen Resnick, "A Model of an Agrarian Economy
“al with Non-agricultural Activitie®," The American Economic Review, v
59:4, part 1 (September, 1969) u93-506 .
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-~ T5

. Price _of Time &nd Aggreggte lmports.

) For the price of time: aggregate import demand analysis the other

relevant variables vould be the price of imports, ‘the price of domestic

commodities, and the tariff level., The income variable, normally

4

measured by gross domeetic product, would be replaced by the. price of

time variable vhich could have the substitution effEcta of the price

Ty o

) variables in addition to the-income effecta of the income variable.

T . Price,of Time Import"Model T .

In this study an attempt is made ‘to integrate the. allocation of.

time with import demand in a price import model. This model is based'f

' on the contention that the population s market activities auchfas the

sale of some produce or ‘the sale’ of some labor time in the market BRI
\__.._ .. .-

. .ensble them to purchase, with the cash obtained, desired goods and

. services, either imports or domestic commodities.

- This model explicitly‘aasumes thatlthe houaehold- like a firm;~
s & producing unit which uses purchased commodities, both imports and
domestic produce, and personal services. or labor to produce gooda and
servicea. The household employa ita own time or personal services not

spent in producing cash products or working for wages to produce

its own desired goods and servicee within the household where they are

also consumed. This household production could be either tangible

gooda sueh as bread and clothea, or intangibles such as reading,

listening to the radio, aleeping,veating,_talking 4in the.xillage, or



-

Veven prestige.l <A1ternstively, in an effort to relate this analysis *
a to tra.dition&l theory, the household could be viewed as. "producing" .
utility. In this la.tter interpret\stion the usus.l indifference‘ curve
" analysis can Zbe utilized if time is v1ewed as-a "commodity" consumed - - .

.by.'.the household. In s.ll of these interpretatiqns this snslysis . . o

'. views the use- of personal services, domestic commodities, snd imports ‘

" as. s function of . the price of imports, price of domestic gaods; - and

- the pric‘e of time. ‘ Thus, the model incorporates an, income chs.nge due
- to probductive‘activity as & chsnge in the price of personal se.;'vic.es - '-.._
’rather ths.n as income, per se. As'a consequence, the impsct of a ) ) -
" - " change in ‘the price of persons.l services. would normally be the

usus_.l com'oine.tion of two effects, the income and substitution effects.

- T . St . . R N

7 Other income not due to ms,rket_ sales of lsbor;,.such'_.es_ ’;éifts; would - - :

. _ . Lol Lo
be pure income changes. : - S L I T

For given commodity prices of imports s.nd domestic commodities, ”
a cha.nge in the price of time, say e/r\se v1a. an increase in. wsges ‘or
.in the price of ca.sh crops, vould tend to have the following two ‘
’ ‘.effects. The substitution effect of the rise in the price of time to .
;the household would be a tendency to su’bstitute goods and services
: for time used in the household. Among these increased goods ‘and
'servic.es would be imports. The opposite efi‘ect of substituting time
' in the h.ousehofld for goods and servi.ces includingwimports wonld exigt
for a'decline in the price of tin;e’{: The sub’stifut_;ion ‘effect of a e

o

o 'I‘his emphasis on characteristics was formuleted by Kelvin S.
Lancaster, "A New Approach to Consumer Theory," The Journal of Political
: Econo_ng T4 (April, 1966), 132-157




' price of time and importa..

"of time.<

\ .
‘ chenge in the price of time is d a positive relationship between the

The income effect of a rise in the price ‘of tine; and therefore R

“ '@ rise in income, is ceteris paribus, an increase in the purchase of"

'commodities,uincluding imports, essuming normel-rather than inferior

! .
goods.‘ The opposite decline in income and imports of normal goods

‘fuould be the income effect of & fall iH- the price of time." The income‘

effect is also 8 posit;ve reletionship betaeen imports and the price

- e

Since both the income and substitution effecta lead to-a positive

s

'relationship betveen importe end the price of time, the combined incomet

' end substitution effect of a change in the price of time must alao be

a

'_Ja positive ?élationship between imports and the price ‘of time* The ' - *

- other variables will retain ‘their traditional relatio:Ehips to ”f‘”
'imports. This would imply a negative relationship between importe
‘end the import price and teriff veriables and a positive relationahip

.ibetveen importa and the - domestic price veriable.‘ Mathemntically,

= F(P s Pa» P T ) where M ‘is 1mport volume, P is import price,

v Pd iB domestic price, Pt is the price of time, and T is the tariff

level. The first and lest variables are negetively related ‘to

‘imports while the second and third -are positively related to’ importe.

Putting the first three. veriables in ratio form produces a-model

'with compareble 1mplications. The relative commodity price. variable"’

P, /P ’ cen, as in the’ traditional import demand model, be expected ‘to

- be inversely related to imports. The relative price of time, Pt/ m

'”Can‘be inferred from the preceding discuseion of the price of time

g .



. would tend to lead to an increase in the purchase of novrmsl gg_gds,.' ’

— S L g =

‘variable itself to be. positi‘vely- related t‘:o imports. If the price of

effect would be to substitute imports for time in the household.

The income effecx of the rise in the rela.t:l.ve price of_i-rime,_vhich

. .could, ceteris paribus, 'be expected to be an’ increase in income, T 1, t

- ..‘"'in&lﬁding import?s.v Mathemsticall_y, M = F(P /Pd, Pt/P " T--)'where the’

variables are ‘a8 defined earlier and where the first and the last

ERESI em D T

variables can be expected T’,o be negatively related to imports while SR

the second variable, the relative price of time, can.be expected to be : o

posit:wely related to: imports. . . . : A
" Empirical Tests for-Kenya -

'As a test of the comparative empirical performa';diée of the two -

models, Table 12 summarizes the results of regressions employing

Kenyan data for the-two alternetive\import demand models, the tradi-—

tional import demand model with gross domestic product income vari-

- ables and ‘the,price of time import demand model. The hypothesis

'ir-ill be that the price of time model is more appropriate to Kenyan

—society ‘than is the’ traditional 1mport demand model. In terms of

. overall fit as measured by the multiple correlation coefficient and

the F, r‘a.tio, the regressions employing' a price of time variable

. either individually or-in a ra;‘t;io- ‘have, withou{; exception, a largervF

ratio and multiple correlation coefficient. In the linear regre'ssions,

the ‘overall fit, particularly as measured by the F values, is much .
better for thef price of time model than the traditional import demand. -

model,

. @ e
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A check of the Bignifice.n‘ce of the coelficients for the price of

' .;Eime'.veriableg as compared to the income variables could be 8 more

specifictest of the relative performance of the two models. As ‘

indica.ted in. Table. ia, the t values of the price of time variables or -

-.relative. price of time. va.riables are w:.thout exception‘ grea.ter than

the ¢ _values for the associated coefficients of the gross_ domestic

'.'p‘roddct' ira.ria.bles In.fa.ct;.with only‘ one exception, the. pric‘e of .

'time variables are all significa.ntly different from zero, whereas

“'"\'on:ly three of the- eight gross domestic variables are significantly

©

‘dif'ferent from” zero. e ____' e

-Whilé-the hy‘pothesie thet ‘the East’ Africa.n :unport price index as

"well as the Craig import price index would be more accurate reflec-

R tions of import price moveme"?s t‘or Kenya was rejected, an; indica.tion e

‘

W'of which model these series of regressions support ﬁgﬁ be ueeful asr‘« .

. esupplementary evidence. As Tables 13 and 11& mdiceﬁe, both the

general a.nd specific evidence in bot}}\test cases support ‘the hypothesis

that the price of time import model is more appropraite. Compared to

'the tradi_tional'model variables and regressions, the price of time

varieble.coefficiént_s have ‘greater t values and the regressions

: employing "the 'p‘rice'of tixﬂe varia.blee na've greater F values and

multiple regression coefficients.

The only disconcerting note, which is also true to’some extent

in the traditional model regresai,one,, is the existence of an improper.

sign for the coefficients of many, although not. all, domestic price

e

varioblee or relative«commodity‘ price vgriablé’s in regreseiona




em‘ploying price' of time‘ varislbles. In most cases these coet‘fi-

Ead

: cients with improper signa dre not signiricant.

With the exception of this rather commori problem of improper
coefficients for the domestic price variables and ratio variables, o
"all of this evidence is unanimous 1n its support of the’ hypothesis ) .

that the price of time import model :ls appropriate to the situation"

: found in a8 less developed «:oum:.r;\rr ye is also consistent with the

I

view that decisions a‘oput time allocations are important in and

‘ relevant to the ‘less’. develc&:ed countries vlieré much of the activity

of the households are non-market activities. At least for the

country oi‘ Kenya, the price of time model yields empirical evidence'.‘

" of its relevance and sta.tistical superiority to the traditiona.l

import dema.nd model. T
-'E‘mp‘ii-ical Tests for East Africa

A logical extension of the prepeding hypothesis would be ‘the’

: hjrpothesis' that"'the price of time import model would also be more

appropriate than the traditional import demand model to the whole of

East Africa. This test would be particularly 1nteresting in the light

of‘ improved results for the traditional import demand model in

"empirical tests with East African as compared to Kenyan data. These

improved results for East Africa were obtained &es‘pite"‘the' necessity

-of -using the Kenyan' domestic pz"ice' indices as a.‘proxy of the non- v

——r——existent East African domestic price indices and despite the necessity

-

of using East African gross domestic product’ date. which was & summation

. of strictly incomparable individual country data. Apparently, "the
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more accurate. trade data“forfﬁast Africavas & whole which avoids
the inevitable though unspe_cified errors of wnrecorded or'inaccurat'ely
{

recorded interstate transfers” more than compenaated-for -these. other .

inaccuracies in data and aeaumptions. S

' : . A With the anticipation that the improved trade data»for East T f;. o

Africa may again compensate for the other errora the price of time and

’ traditional models were also tested.yith East African data. ‘However, B

in d01ng this for the price of time model one. additional difgiculty
i”emerges.' There are no-earnings datd applicable to Eaet Africa com-.i'“viglkww,
parable to that” found for Kenya, although employment figures, which .
EEC = were ‘the second data seriea used in the calculation of the price of '_. N
'.time proxy for Kenya, are publiahed.~ Due to ‘this problem of earnings
ST . data availability, the Ke,xan earninga and employment data and there- T
. ;:ﬁi_;fﬁ.h,fore ‘the. Kenyan price of time index were. uaed as.a prox@*of the -Heai. Y
‘ behavior of the price of time for- all of East Africa. This is an “
additional assumption under which the/price of time model will . »
v "f> ) ) labor but which will be non—existent for the traditional import model‘
| vhich employs official East African gross domestic product data.

) Table 15 contains the results of the regressions Ior hoth models

;for East African data a8 Bupplemented by Kenyan data where Eaet -
African statistics are nonyexiatent. The multiple correlation

* coefficients and the F values in this fable reveal; ~vith ‘three
.erceptions, better'reaulta for the traditional import demand model. ',z

L T e The exceptions are identical- multiple correlation coefficients in

. the 1inear regreaaion emplqying the wage- earners index as.the domestic
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price,variable and larger multiple correlation coefficients and-F

'..values fbr the tvo linear regressions employing ratio variables.

All of: the log-linear regressions indicate ‘better overall fits for the

traditional model. -It is interesting, hovever, to note that the two A‘
largest F values are associated with regressions employing price of -
—time ratio variables and that the highe§§ Durban-watson statistic of

.,_l 98 which is close to the approximate value of tvo necessary to

o

: indicate a lack of serial correlation is associated with: & linear ‘

:;“regreasion employing a price of time variable.

The specific test of significance of the regression coefficienta

.of the income and price of time variables tells 8 similar story. For

©  the" log-linear regressions the t values of ‘the’ coefficients of” the.

gross domestic product variables all exceed ‘those- for the price of
4~,.a

>‘time variables. In the linear regressions, the t values for the two K

) coefficients of the relative price of. time variables exceed those forv

the groas domestic product variables, but the opposite result emerges

for the t values of the independent price of time variables in

‘ ﬁlcomparison.to the monetary grosa ‘domestic product viriables.

e While the.Cnaig import price index-and the Craig modifications to

“the official East African import price index were not proved superior

- to the official East African import price index in empirical teats of

the traditional import demand model,,their performance vith the price
of time import model would again be interesting as supplementary

evidence in tests of the two models, Table.l6 contains the‘regreasion

: ”summary~for¥thew0raig»modified?East'African price index-and, -except

for the one pair of identical multiple correlation coefficients for

v



the East African regressions, is a 1iteral‘replay of the results in'

gihblepls. As in the preceding series of East African tests -and" with

“ the exception of the_same two linear regressions employing ratio fl

. variables, the traditional import demand model regressions have the

greater F values and multiple correlation coefficients. Incidentslly,_,_
' the two greatest F values and the highest Durban—Watson statistic

nare still associsted with regressions employing a price of time

- s

ve,ria,‘ble, AR S e R
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Also a replay of the official East African tests are the results‘:] o

that the t values for the coefficients of the gross domestic product

;variables are greater than those for the price of time variables

with the same two exceptions for- linear regressions containing the _:

relative prlce of time variables. . '*.:'

For the East African regre551ons with the Cral&gimport price'"' .

'iindex, tabularized in Table 17, another about face is encountered,

_and the results are identical to those yielded by the Kenyan tests.

N
As vas true for Kenya, this series of tests unanimously indicates -

. :superior multiple correlation coefficients and F values for the price

of: time regressions and indicates superior t values for tlie coeffi-

“.clents of the’price of -time variables compared tg_those for their

£

gross domestic product counterparts.’

The problem with improper signs for the coefficients of the

domestic price and relative'commodity price variables in regressions
“ J

employing the price of time variables exists for East African data

as it did for Kenyan data. The major difference is that’vith East

African data this improper sign problem is also quite common for the



8 .
: traditional model regreaaion teats. Again, virtually all of these
regression coefficients vith improper signs are _not significant.
‘ While the evidence of the East African regressions for the.
: ,hypothesia that the;price of time model is more appropriate than the -
treditional import modei is mixed, ita general impact is a reveraal
of the unanimous support for the hypothesis obtained from the Kenyan"

: analyaes. One of tvo interpretations could be given for this pheno-”

«menon. It could either indicate that the price of time model is not ~

.88 appropriate as the traditional model for East Africa, or it could«">
indicate that the Kenyen price of time index based on Kenyan wage and
. employment data vhich was - a- proxy for the East African price of time

index is. simply not an adequate reflection of what happened in the

. whole of East Africa& If the latter is accepted, then the model could .

still be appropriate but the data used to test it was;not relevant. )
Further teats would be necesaary to distinguish between the two
interpretations, and these will either need to await tle acquisition

s
- .of additional East African atatiatics which are presently not

ol available, or will need to be based on statiatica of other countries

which do have appropriate data. The second series of tests based

not on vage estimates_as’a'price_of time proxy but.on the returns

from peasant-produced cropa“should shed some additional light on the

. appropriateness of the price of time model to the East Arrican

_aituation.
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Crop Prices e&f{rice af Ti:_xxg

A seéond teat of the price of time model could be the relation of R

s -

imports vith the prices of comnodities‘ produced by the household as

opposed to th'e earnings in the la.bor force by members of the household. :

" In this test the relevant’ imports vould not ‘e aggregafe imports 'but

those comnoditiee imported by the producera of the _pa.rticular crop

. under 'cons.:l.-de-rationu This approech. éssumes that vage labor may not

be e. rea.listic option fqr a farmer in a due.listic lesa developed

econonv, but tha.t agricultural activity ia a viable alterna.tive. '

: Methodology

» Smce households are the importing unit they would ‘also vneed
to be the producing unit. - ‘I'his indicates that crops produced by -
peasant farmers or small farms would be the most relev;.Lnt erop
prices. for this test of the model. The five crops for which prices
to producer are a.ve.ils.‘ole for ‘an extended period are wheat ma.ize,

clean coffee, pyrethrum, e.ud sisal. Of these,five crops, the pro- -

duction of small farms is sizeable for maize, where the small farm

output wa.s as much as 111 000 tons and more than half of total

" maize output.2 The difficulty vith the price of maize as a. measure

of the pr_ice of time iu its effect on imports is that maize production
is also.the major traditional eu‘osisteuc‘e crop -and insofar as its
‘ N ’ . . . g

1'I’hese are ava.ilable in the Kenye Statistica.l Abstract for
various Yyears. ; —

2,

Republic of Keuye., Kenya Statistical Abstract (1966), p. 63.
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: of imports utilized by peasant produoers 1n Ee.sﬁ Afrlca\, including

86

ot

produEtion is-non-merket ié'meyinohndirectly’affeet;imports which are
monetary. The other two crops in thia group of five which heve, at-
least proportionally, sizeable small ferm output are clean coffee

and pyrethrum " The small farm output of both- has been groving over
the years with coffee~output reaching over 26 000’tons in 1966
approximately half total output, and pyrethrum outpux reaching nearly '

7,000 tons in 1966 approximately three fourths of” total output.,v_

R

The prices of these three crops vere selected as. the independent

price of time variables in this series of price of time model tests.
As for the dependent veriable in these tests, the problem was

to select imports by the producers of these products. This was

extremely difficult but a rather deteiled study of the 1mporta for

the neighboring country of Tanzania was used as-a guide*to the types ‘

Kenya.

The chief imports for the rural market are textiles

end clothing,. rice, -soap, kerosene,\gea, tinned milk,

cooking oils, patent medicines, enamelware ‘and crockery,’

‘biseuits, mirrors and ornaments, and cotton thread;

in ‘small towns: one finds also primitive ‘agricultural

’implements bicyclee and spare parts, radios, watches’,
"paraffin-fired lamps, stoves and irons.

N - of the listed imports, several were readily availeble for the

' relevant years. in both quantity and velue terms in ‘the etetisticel abstracts.

In the former group, the imports selected for tests of this model were

.eveporated;or condenaed milk, rice, tea, and cotton piece goods, while

L R v

.

*

M J.H. Yaffey, Balance of Payments Problems of & Developing

Country:. Tanzenia (New York._‘Humanities Press, Inc., l970),_pp. 23

. .and .2h,



in the latter group radios and bicycles were‘selected. The reason for

Bélectiug,thosevwhich,were aveilaole‘in,ﬁoth ouentit&,and value

terms:wes to permit t%e calculation of an import pricejyerieble

-¥estim§te:in the form of a retio of theae tvo pieces of data., It.

.should be noted that all the items listed, although they ere mejor

.imports by the rural areas, are not exclueively imported by the

_rurel'arees, ,Thet'is rmicycles,-radiosg‘clothing, tea, rice;>and Gy

tinned milk are purchased by urban as vell as rural residents.. The

. COR

"'implications of this for the empirical teets is that these are not

- the ideel commoditiesxto be employed in’ these tests and that the .

"'explanatory power of these tests and the specific variebles employed .”

may notvbe great. But; given the imp0551bility of selecting imports
' consumed solely by rural re31dents, and ideelly solely the producers
of the three agricultural products utilized, these impo?ts will be

‘uaed as at least an epproximete test of the role of commodity prices

and their .associated price of time variable in the demand for imports.

The one commodity which might appear the least 1ikely to be consumed
i 1n urban areas would “be tinned milk, since fresh milk would be

available.in at leaet the maJor urban areas. Even tinned miik however,

"'could be consumed in the" major urban areas es a substitute for cream.

In eddition to the variables of import quantity, import price,

and crop_price'es a proxy of the price of>time;'the‘empirical tests -

- utilized 'a tariff variable and inwa few cases a dOmestic‘priCe ) o

-variable, uhen,available.and considered relevant._ A cpmplete dig=- -

,cussion of the date and its sources is available in the Data Appendix

to this study. - .
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’ Tinned Milk

*

isoleted:es—possibly being Bomewhet more applieable to rural areas; T

‘because producers of these crogs are not the sole, nor.probabiy the ¥

'Ehnpiricel Tests - -

The results of the regreseion tests of the price of time model

M\/
using the crop price as & proxy for the price of time-are available in

the Chapter III Appendix in Tables 18 through 23._ These teblea
contein. for each of the selected 1mport commodities, regressions
vhich employed all variables end also those which excluded variebles

that originelly tended to have improperly aigned coefficients. AB

indiceted by the results in these tables, the implicetions for the :{,,J R

price of time model are mixed and tend to depend.on the particular

import cpgmodity selected. . . R o

N

For tinned milk imports, the 1mport commodity vhioh was—eerlier

‘the results are equelly divided in their support of the price of time

model. As meagured by the sign of the price of time variable coeffi-

-.cient,.both of themlinear'regressions with the coffee price variable

“tend to support’ the hYPOtheSis, both of the - ‘pyrethrum price regres- - T
Bi°n8 tend to reJect the hypothesis while the linear regression

employing,the maize price variable supports the hypothesie but the N

1og-lineer regressiOn does ‘not. However, none of the price of time

coefficientsyare significant, a result which was. earlier anticipated

maJor, purchasers of these products. The-remaining variables ere of

——

proper sign and the F valuea ere significant, as are a fev of the

import price and teriff variable coefficients.
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Rice _ . ) \

All but one set of the rice import demand- regressions had the ™

proper positive sign for the crop price as the price of time variable '

- coefficient. The exception was for the log-linear regressions employingﬁ

s price offtime hypothesis,salthougn,not significant. The. import price

1-7 variable.coefficients are all of proper,sign.j The& arelalso signifi-

'S

the pyrethrum price.' This"was true independent of shether the. import

" ~

price variable was or was not employed. The regressions were Tun both

with qu without this varieble since its coefficient had sn improper

S

-81gn on several occssions. Agsin, none of the t or F values were -

significant in these regressions, although a couple ot the teriff - '«-fi'i'mf\-ﬂ

varieble coefficients were nearly significant.

IS SR -

For the test of the model with tea imports, all the price of time

proxy varisble coefficients are of negetive sign, contrary-to the
Lokl

IS

cant for the linear regression employing§the price offpyrethrum~end“

for all 1og-linear regressions. The latter also had easily signifi-

cant F values as did the linear regression employing ‘the coffee

price as a proxy for the pnice of time. . The perforhmnce of the log-

"

‘ 1ineer regressions was greatly~superior to that for the linear

_ regressions, and none supported the price of time hypothesis. -

Cotton Piece Goods ' : . . -
o g

With cotton piece goods imports as a test of the hypothesis, the .

- results are again mixed with the price of maize test‘supporting the

hypothesis but the_prices of pyrethrum and clean coffee refuting the

10*
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hypothesis‘ This was true uhether the domestic price and tariff
variables, which often had improperly signed coefficients, were
) employed or omitted. “None of the F values for the regressions or t

" values for the‘varieple coefficients were significant.

X The 1est two imported commodities were llsted among the imports
'of the small towns as opposed to the rural areas, but are also ;
B assoc:ated as prestigious»and useful commodities in. the rural areas;
For the redio import demand regressions the signe of the price of

'time variable coefficients are consistently improper and signiflcent ,-'

.on tvo occaalons.- All of the Amport. price veriable coefficients are

. significant as are all of the F velues for the regressions. These.

results remained, whether or.not the’ tsriff verieble, vhich on most

occaslons hed an improper sign, was - employed.

Bicxcles
All of the import demand regreeszons for bicycles which excluded

.the import price variable, whose coefficients were consistently of
- improper sign, had coefficients of proper sign for the prlce‘of time
rarieble,'irrespéetive of.whet?er this variable was the price of
meize, pyrethrum,_or'clean coffee. EveAAVith thecimport price
Afveriable, ell but two of the coefficients for the price of time
Yariables were of proper‘sign.' None of the coefficients Jor the F

3

values .for thg regressions were aignificant however,



Summary

. » N - These tests of the price of time model based on crop prices as’a
'proxy for the price of time for imports releva.nt to these producers,
among other purchesers, yield mixed resultsf The impor:t_regressions h
" of rice ‘and bicycles, perticula.rly vhen perversei;r..performing variablee

a.re excluded for the la.tter, tend to eupport the price of time model

Ca s - - e — -

B hypothesis. The import demand regress‘ions of tinned milk, e.nd cotton :
‘piece goods are. mixed in their_ results.-» The regreseions»—for?,t_ee;.and _
_ra.dios tend to’ refute the price of time model hy'pothesis. - ﬁ

Both of the regressions which support the hypothesm and
severa.l of thoee with mixed ‘results’ tend to have insignificant F
: vaiues-ﬁ suggesting t-ha.t additiona.l varia.bles of s:.gniﬁcance have been’

‘ :_._;omitted. . This"- could be due to thé previously mentioned difficulty

- e that the producers of these. three crops are not the sole nor perhaps

"the prima.ry, importers -of the tested impo‘r-ted commoditie‘s'g -despite .
the fact the.t these connnodities a.'r‘e' ?niori’g the ma,jorfi inxports .'int,o' }

§.3rural"areee.~ . 'l'he impossibilitj of isolating imports solely consumed
ty one of these ip’roducer groups'n_mkes e de,finitiile teet of .the

“hypothesis in phis form 'ex.t:'remely aifficult. -

c . S o éonciusions

+ - - -

The conclusion to be gleaned from these empincal e.nalyses, both
> ‘the crop price end wage tests fo‘r the prige of t:une model, is that
vhen measured by the opportunity cost of time in the fom of wage

ea.rninga, the model seems -to perform b_etter for Kenya. but is 1ess.

© . . A



of time tests in at least some situstions could bekthst the ratio

conclusiwe,in its performence for all East Africa. The interpretation

-

"'could be either that the model is not relevsnt or that “the Kenysn

price of time ihdex is irrelevant for all East Africa. The . lstter'f

interpretation would argue the possible relevance of the model but

irrelevance of the daté. o . Cee

.' . N ~

In the second type of test for the price of time model where ‘the

: ’proxy for the pr1ce of time is based on crop prices as the opportunity

3

cost of time, the conclusion is smbiguous. This could be interpreted

as a 1ack of support for the price of time hypothesis but it could «.i""

also be 1nterpreted as a.less than~ideal test’ of the hypothesis due

to the difficulty of isolating imports consumed solely by one parti—

T cular group of producing units.

* An alternstive explanation for the better performance of the price

I

of earnings to employment used as a proxy for the price of time might

" be a better measure of income than is the official gross domestic -

¢ A~

product statistic, since they appesr to be calculated differently.l

Wheress the gross domestic product statistics attempt to compute the

value of economic activity at factor cost throughout-the entire ‘

'economy,.the,statistics'of employment and earnings are based on less

"~ inclusive annual ennmerations of employees and self-employed persons.

This enumeration, which since 1956 has taken place at the end of

' ”June; includes in employment sll apprentices and part-time workers v

——— et e ety \

: lI am indebted to- Professor Roneld Findlsy for pointing out this
possibility. ) :

~ 92 .
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“but excludes directors end partners not aerving on a basic salary

et

. contract vhile earnings or wages, which are put on an annuel besis by

.V.inffhe'enumeretion are. such~public'seryiees as the Kenya Government,

multiplying by twelve the reported ‘monthly earnings; “cover all cash
_payments, including basic salary, cost of living allovences, profit
bonus, together wi’ch the value - of re.tions ‘and free, boé.rd e.nd an
estimste of the employer's contributign‘ towa.rds housing._l Included
Loca.l Govermnent Authorities, and the expenditu.res 1n Kenya of 'I'he

Eest Africa Common Servicee Organization East African Railvaya and E

° Harbours, East’ African Post and Telecommunica.tions, East African

: Alrways"Corporetion and. Eas‘q. African Cargo’ Handling Ser.vices', Ltd. .

" vwhile px:ivafe_,sectc'i_rs_reeponding were in agriculturé and forestry,

kS

s

_min:ing‘a.nd quarrying', manufecfures_;e.nd repai_rrs;, buildin'g -and eon- -

: \
struction, electric 1ight, power a.nd water supply, com”%ierce and’

transport and connnum.ce.tions.?- Thus, these figures are limlted eolely
to employees and their compensation ,d\uring the reporting month wh:.ch
ie then genera.lized into e.n annual estimate from da.ta. reported

R

presuma.bly voluntarily, by employers who are,‘, sufficlently ,visible

and of sufficient size to be part of the enumeration. While all these N

factors inhibit the accure.cy of this deta, national income accounting

also ha.s its ineccura.ciee. Thus,-it is somevhat difficult to Judge

on this basis. whether these enumeration earnirigs’ ratios-or the official
\J',\] . . | e

’ lRepubl.’u.: of Kenya, K_enya'StatisticaL Abstract (1968), p. 163.

™

.2Repub1ic of Kenye, Kenya Statistical Abstract (1968), pp. 163-1'66..
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groés domeatic_product statisties would ‘be the'more accurate reflection

-t

" of ‘income. “.Bub if the former are a more accuraté income estimate, -

thi‘s.—coﬁld also be an e)fplane.tion for the superior statistical per--~

" formance of the .price of time model. Whether this explanation on

the basis o_f"vd;_é.tua’.,accura.cy "qr. ‘tlhei exﬁlan_a.tio-n--bn the basis of éreé.te'r

applicability.of the pride of time model is the more apbro'pr_ia.te, is

C L diffiemdt’to Judge. [ .o e 7L -

, ) -
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.7 TABIE 12 _
KENYA REGRESSIONS INCLUDING PRICE OF TIMEA .
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. (1.82) . ‘
k9 . % 0926  0.118.  T.65 _ . 0.95L ..

(-1.86) - L -~ (2:hk)




e

« -

»

. TABLE 12--Continuéd -

B S
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-t

! . 3 c: . .
o P/P§

Log-Einear = .

"Te1.86 3022 -
A (-2.07)

© (-1.59)
T 21,38

L2107
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(1.52) +

-1.65 0.623
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(-1.37) ‘(0;k25)
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067 . ]

(0.218)

1.03
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0.876
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(-2.68)
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~0.873- 0.267
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(-2.39) (-2.52)

-0.6L6
(=2.17)




" .‘“—.;
. . ¥
\**:« T s ' \ & .
- TABLE 12--Continuéd - . .
- ,h _" * v'- . : ’. ° ~ . L. ;. 2 - 3 P -
-le/;Pd ::Pt{PE GDP;— -»:‘i-—g‘nvp‘; | R*- G ‘D.._wi ‘
0.777T - 6,96 122
‘; B - S .
B 0.71k 5.00 - 0.843
0.796 7.8 1.18
. 0.796  7.19. 132
T 1437 0.792  1l.4 . .. 1.20
fow -(2.h7) T
g _
0.453 - 1.b5- © 0,797 " 11.8 1.21
(0.492)- - (3.32) . _ _
i ‘ 0.82k . 0.736  8.37°  1.12 <
(1.70) . '
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_ TABLE 13 - . i
| KENYA REGRESSIONS, INCLUDING PRICE OF TIME, wItg
- , . EAST AFRICAN IMPORT PRICE INDEX :
(13 Observations) -. :
Pa ' Pg .~P§ ‘o o L Py Tm -:Pm/«_:P'g'r

_ | o0.367 o0.250 0.712° -0.57k
‘w | (0.2577 (0.190) - (0.760) © (-1.63)
{7 o.u58 0,359 0.785 ~0.537.

| (0.251) - (0.169)" (o. 8h6) .(-;,83)
-0.288  «1.23 © . AT 20.670°

(=o. 7). (-1 61) (3.55)  (-3. 07)\ x _
_1.00 ) -2.58 1.63 . -0.83k
g | (<0.917) (-1,h43): (3.42) .~ (-3.86)
a4 A~ 0.7l 7.9
e - = (—3 39) (3.14)
3 .-0 820 -
(-3.8L)
-0.281
B "(~0.828) (o 385)

) -0.hl3
(-1.23)
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(2.89)

J5.40. . 0.962 .

5.37 © 0.970

'1h.6," 1.7k
© 22,5 . LTk

204 . 1.6h

L.60 0.921

b.69 - 1.61

=v

P

i
.

1580 x;ei" “"’:7“



N

TABLE 13--Continued - -

.gg :J;”‘gpp;.tuf, P

v

i;og-Line&r, n i

S .61 L 2T

(0.526) *- (0.940)

1.28

-(1705)
©0.397 -1.29 -
(0.395) (~0.505)
|~ o2
1 (0.101)

o elouguz0

(=0.165).

(0.0859)

- 2,34 . -0.0757
(0.976) . (-~0.07h1) .

1.55-

(1.67).

T sy
~(1.64).

-0.986
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-0.461,
(-1.30).
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0.6
(-2.29)

0,79 2.38
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‘ -0.3235
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-0.433
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KENYA REGRESSIONS, INCLUDING PRICE OF TIME, w:mu L e
- CRAIG IMPORT PRICE INDEX :

- (11 Observa.tions) e

pe - v Uine
P : ?gg- de " GDP, P, T P /Pgai’ "
: : 2,91 0.43%° 0.382 -0.400
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TABLE 15

.EAST AFRICAN REGRESSIONS INCLUDING. PRICE OF TIME®.,

e o pE . pw ST s

(-1.57) (<0.369) (2.6k) (-2:65)

1.80 ©-1.02 1,35 -0.489
(-1e5T) . (-0.636) (3.31) - . (-3 67) o

©.-0.k62 *-0;878 - . 150 -0.550
(-0.493) (-0.843) : o (2ak2) - (-3.12)

=118 ¢ 265 . 1057 Lo, 637-i“'""”
(-1.17) -~ (-1.29) . (3.30)  (-h.u3) %
' - | 0573 6.20
- (=3.67) ~(2.12).
| I N
CT A (-b.41)

\*Lihaaf

R S -0.5h5 -3.k2
: o (~3.33) (~1.31)

~ =0.573°
(-3.37)

BN i o . ) }
‘BThe domestic price indices and the price of time index are all
‘ Kenya data, but are utilized along with East African data since com-
parable, East Afr1can indices are not available.
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EAST AFRICAN REGRESSIONS INCLUDING PRICE OF TIME,FITH

" CRAIG MDDIFICATIONS TO EAST AFFICAN IMPORT .

. . ~PRICE -INDEX ~ :
(12 Observations)
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. Linear:
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, TABLE17 )
EAST mxcm REGRESSIGNS mcmmmc PRICE .OF TIME w:[m
: -CRAIG IMPORT PRICE, INDEx"' N
E %’é RO RS > S AU LI N . S
—0.507 1.io 0.8 . -0.719"
(-1.19)" (0.695) (1.22) -~ (-1.12)
- -hook - 1M .- o8k - -0.529
T (-1a0) 0 ° (0.519) (a.bs) - 0 (<1.07)
50 cosgh 1.0 . -0.839 .
L (-1.31) (o 390) o (1.66) o («l.ko) T
Uy C23.79 - i0.109 102 -0.638 % ‘
g (=x.27) ~+ (-0.0501). - (1.89) . (-1.k2)
g - . -0.680 6.1
R (<0.976) (-0.470)
« . ._'.' AV v = . . _0 259 )
'\"" S " T : o ,,\ : . (-0 5&9)
o 204690 <11.0 .
(~0.947). {~0.797)
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(-0.222)

8’I'he domestic pr:.ce indices and the price of time index are all
) Kenya ddta, but are utilized along with East African data since com-
parable East African indices are not available. '
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| CHAPTER IV
DISAGGREGATED IMPORT DEMAND

TRe e Tl - SN a -

Along with-aggregate import &emand,'the demand for the'iarious

'A;“classes of imports is useful in understanding the impact of imports

-‘.

.‘on an economy.' The theoretical models and variablea employed for'

aggregate demand are operative for ‘the various import classes and T

need»not_be repeateg here. ‘The data sources. and computations are

P

available in the Data“hmpendix, The empirical results for each“of the. . -

import classes analyzed in this chapter gre available in Tables 25

through h2 in the Appendix to this chapter. w e L .

To put this analysis by import classes into perspect@vgu Table

-

‘.2k in the Appendix to. this chapter summarizes the percentage ‘'of net

e

imports accounted for by each SITC class for each of the three

years, l95h 1960 and 1966 as well as indicating the importance of
_tariffs in each class in terms of import duty collected.‘ The'
general impact of this table is that classes 6 and 7, followed by

classes 3 and 0 and l are the 1argest import“classes, while classes

". 2 and L are the smallest with less than 2: percent each. Import duty -

’
’

collections are the largest in classes 6 3, 0 and 1, and 7, the

same four classes which were the 1argest import classes but in-a
™

different order of magnitude, vhile import duty collections are

negligible in class 4 and minor in classes 2 and 9. —



Coordination of Data

'The primary problem preliminary to eny import demand analysis or

test of import models is the conetruction of consistent data series

; for imports and domestic commodity substitutes to be used in regres-~

sion equations. In most cases & precise matching of categoié;s from .

'.' these two diverae sources is not possible, but normally Beveral of the

.'maJor importsifound im a.SITC class were.also contained in a cost of

-’1iving catesory- _‘ .z :

'. Only the cost of living index (excluding rent) for Nairobi was
‘.employed as a proxy for the domestic price 1evel in the analysis of

~disaggregated imports. The'primary reasen “for not trying to»recon--

struct a wage earner 8 index of consumer prices in Nairobi, as done
'g‘for aggregate 1mports, was that previous aggregate import teats did~'

: not reveal any consistently Buperior performance for the La;e earner s
-=dndex 80 - that the costs of reconstructing Buch an index ‘for individual

SITC classes would appear to outweigh the/apparent benefits from

.such An exercise.,-

Since the SITC classes 0 and 1, "food and live animals" and.

”,"beverages and tobacco,'

were both part of the same category in the
coat of living index, entitled "Food Drink, and Tobacco,' coordina-
->tion meant the amalgamation of the first two SITC classes. This was
done by merging the import price and quantity indices :from category

0 and category 1 into two nev_weighted indices, where the weights were
thelnet import Yalue in each class for the years l95h'througn~52§6.
For ‘the tariff index which is ah index of the ratioc of duty collected

to import value in each class, the value of duty collected and the

»

13

'
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import value'were summed for SITC classes 0 and 1 prior to the cal-

' culetion of the ratio and index.

Imports in SITC classes 2 through 5 snd class T were Judged to

have né relevant domestic price vsriable for one or both of tvo

reasons: either the cost of living breakdovn contained ng comparable .

category or -the production of close substitutes for imports in those

classes wes negligible. In SITC class 2, crude materisla, inedible---, E

zexcept fuels," both reasons’ vere Epplicable. The maJor imports in"”

~

“this class are crude rubber, Jute, and- synthetic fibres, none of which

: is,produced domestically.inisignificant quantities, nor is a comparable

- cost of living category availeble.

"Mineral fuels, lubricants, and related materials,’ SITC class 3,

would have had in51gn1ficsnt domestic production prior to'l963 end '

H

196h when crude petroleum imports originated Even aftérzthese dates,t

crude petroleum, which is within this import class, is imported and

" niet available domestically. “Even now, true domestic substitutes for

/\

"imports'in~this import class‘ere’insignificant so that a domestic

'price vsriable would not be relevant and the. epplicable domestic -

cost of living cstegories, "trensport" and, "fuel and light“ would

reflect primarily import prices rather than prices of domestic

- production. . - . o -

For SITC class h "animal and vegetable fats and oils,“ similar

B

* products may be produced domestically, but-a domestic price variable

- was not assigned because a comparable cost of living category was not

auailable. Imports of this class are also very minor, emounting to

only one or two percent of totel import value for the years 195h



Few of these .are’ produced directly in the monetary economy in any

I -

'through 1966 80 that any errors resulting from this difficulty should

'Anot be serious for the import analyais es a whole.

"Chemicals," which are SITC class 5, would largely fall into the CT

category of perhaps some but probably not msJor competition from

domestic eubstitutes. MaJor imports in this claas are medicinel and

pharmaceutical products, manufactured fertilizers, inaecticides,

fungicides disinfectants, etc., and chemicel elements and compoundse

':significant quantities domestieelly. One possibly significant

a - .
exception could be some local processing of pyrethrum competing with

- ilmported insecticides. Other exceptions'could be traditionelforgdnic .
fertilizers ‘and some locelly produced processed fertilizers as

‘competition for imported manufactured fertilizers and treditional

medicines as competition with medicinal and pharmeceutibeleroduct

imports. The one relevant entry in the cost of living index,

;”pharmeceutical products, is 1ike1y to reflect import price changes
‘more than . pure changes in prices of. domestic products and would not
'be an appropriate proxy for the- domestic price variable in this import
_class.j On’ these grounds a domestic price variable was omitted from

:empirical tests in SI?C class 5. . - -

- "Machinery and transport equipment," SITC class T, is repre-

sented, atileast partially, in the cost of.livinguindex by a transport

- cost entry, but this.could again beﬁexpected to reflect import costs

o

- more than domestic production costs. Transportation equipment and

) machinery, _particularly capital equipment, are well known import items

for virtuelly all the less developed countries, including Kenya. This




‘not” be in this position. This ssme mix of simple and complex manu-

k'

-

“again indicates that imports in SITC class T are unlikely to’ face

EES

. -significant ccmpetition from domestic- production.

SITC class 6, manufactured goods, classified chiefly by

materials," vies with machinery and transport equipment as the largest

'impcrt class by value and, since it contains considerahle consumer

goods would- be susceptible to competition from domestic production, T

’ particularly in simple manufactures.‘ Many other imports of a more

o ,complex production process, vhile also in this import class, would

factures would be, expected in the remaining import class SITC class

. 8, miscellaneous manufactured articles.

Since the 1mports in these classes would face sore, domestic

-competition, ‘the selection of a relevant domestic price variable arises.A

The two-groups of commodities in the cost oﬁ living indbxicontaining ’

manufactured commodities would “be "household" and "clothiug and footwear"

E categories. Which of these would be more appropriate for SITC class>6‘~'
” g ) .
-and vhich for clasg 8 is problematical. Since household expenditures
‘would tend to contain a wide'range of manufactured commodities,:it';
. might be considered more relevant for the larger import class of

lmanufactures, SITG 6 while both footwear and clothing, the 1atter

presumably ready made 10 be sold off the rack are imports in SITC
class 8, and on this basis could be considered more appropriate as the
domestic price variahle-for SITC class 8. - The difficulty with this
dichotomy is that,parns, fabrics, and piecergoods, which could be

made into clothing, are imports in SITC class 6, but could be part

of the domestic cost ofiliviné category "clothing and footwear," if




" - iethod of aggregation could be a weighted average of the tvo claasea,;

© . year. © . - - R -

made into clothing before being 'sold to the consumer. However, among

V"the available cost of living categories, the preceding dichotomy is

" the only feasible alternative if SITC claaaes 6 and 8 are to be

analyzed individually.

If these two. import claesea 6 end 8 were to, be. combidﬁd into one .

’ import class labeled “manufactured commodities,“ this perhaps arbitrary

where the weighto vould be the import value of each class for eech

In’ the empirical enelysia,vtests were run. for. both the?combined

'and individual _SITC claases 6 and 8 In the combined teste, a weighted

average was employed in calculating the relevant domestic price, -

import price and import quentity 1ndices. For the 1ndividual import -

:’class tests the household entries of the cost of living index vere

employed as a proxy for the domestic price\variable in SITC class 6

' while the clothing ond footwear entries were employed as a proxy for f

s A

SITC class 8.

* © The Thepretical Models and Their Applicability

Regression testSwwere obtained for both the traditional model and
the price of time model in each of the import classifications. A
disccssion of the applicability of the 1atter model to each of the

SITC import classes prior to the diacussion of empiricel results would

- [

help to clarify expectations. ?he former treditional model would, of

course, ‘be expected'to apply to all import classifications.

135 -

- dichotomy of ‘the cost of living categories could.be avoided. The

~

*



ftends to consume .as opposed to those imports utilized primsrily by

: imports .of food and drink SITC classes 0 snd 1, ‘and possibly” by

"'cless 2 crude msterial, inedible—~except fuels,

—

ce S 136

Bécause the earnings proxy for the price of time is direetly relevant
only 6. the household from which the worker comes snd ‘to which wege

earnings acerue, the effect on imports of chenges in this stetistic

. could be expected to be primsrily felt in the importstion of products

. familiar to the household. This -could tend to mske the enelxsis most

relevant for imports which compete with products produced.in the

’household or, et the 1eest for those imports which the household

'.non-households such a8 commercial or industriel establishments.

Both of these requirements would 1argely be sstisfied by the

import class h"‘ enimel and’ vegetsble fats and oils," in ‘that the

‘fvlatter commodities would be closely relsted to food snd drink._-SITé _'

would sppesr to. ‘

' lbe primsrily of interest to non-households, implying the likely poor

. performance of the model for this import - clgss \All the other import
-.classes vould appear tq contain a variety of commodities, some of
_which would setisfy the preceding duel requirements while others would

not.' SITC classes .3, "mineral fuels, lubricants and related msterisls“

and 5, "chemicsls,",sopld likely be primerily.industriel commodities,

‘although they contsin'homsehold commodities such as automobile and
" household fuels in the former class and such commodities as soaps,

. medicines, and perfumes.in the latter %lsss.' Likewise, SITC class 7,~

"machinery and transport equipment," which containis household commodities -

--suEh es_eptomobiles and bicycles, would be primerily of industriel

CL interest. Virtuelly ell of the msnufsctured commodities in SITC classes .
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- -

6 and 8 would be of mixed composition. The relevance of the model in
N these classes would tend to be directly related to the -proportion; of

: this commodity mix vhich would_satisfy'thg above dual reqnirements.

.

Unfortunately, it is difficult if dot impossible to accurately

-determine these proportions for these classes.either because-the

2

same commodity could be used by either party or because the descrip- :

“tion is insufficient to shunt a particular import into either grouping.

To summarize, the model on a.priori grounds vould appesr to be

irrelevent for SITC class 2 énd should be releVant for SITC classes

.

) snd 1, snd probably class h Of the remaining mixed classes, the
bulk of the commodities in SITC classes 3, 5, and T would probably nat,
‘quslify 8D that the model could perform poorly in these classes while

~in the msnufactured goods- clssses 6 and 8. a .dichotomy. is impossible»

_to accurately determine so that- the applicsbility of the\price of o

“time model for these classes is unknown..

-y

. SITC Classes O snd»l o

Table 25 in the Appendix to’ this chapter contains the import
ldemsnd regression results for the combined imports in SITC classes o
0 and 1. This tsble reveals good fits in terms of high correlation
E coefficients and F vslues, sll of which are easily significsnt even

4

. at the 99 percent level vith the log—linesr regressions yielding the

better fits.

[o—

Ay
i
“a

Traditional Model -

—r

*”W**““‘*"”*w~w~*4For"this'import“class,'the‘variables with»significent coefficients

in both the linear and log-limees.forms of the traditional model (first




domestic price and tariff variables is also 31gnificant.

136.

and laat rovs in each part of Table 25) are all‘the import price

- variables (P ) and the relative commodity price variablea (P0 1/P0 l)

All of the above are also eagily significant at the 99 percent level.
A domestic price variable (P3) and two tariff variables (T ) algo

have significant coefficients in the 1og-linear regreeaione. Both"_

-

of the monetary gross domestic product variables have improper )

'.»negative‘coefficienta while the real grosa domestic product coefficients:

have proper signa but are not significant.,

3.

Price of Tims Model .
o

In the regréssions of the price of time-model, the import-price

R

'coefficients are again all 8ignificent, as are all but one of the

1

relative commodity price variables (PO l/P0 I) One each of. the-

';'L

While both of thé monetary gross domestic product variable

coefficienta had improper signs, ‘only one of the indiv1dual price of

‘time variables has an improper sign, with a t value less. than that

“

" for the improperly Bigned gross domestic product coefficient while
'the other properly signed price of time coefficient is not 81gnif1cant.
This indicates a somewhat better? but not admirable, performance for.

"thes price of time model than for the traditional model.

The comparison between the t values of the relative price of time

and real gross domestic product variables for the linear regressions

' indicates ‘the former is unanimoualy preferable. However, for the log-
-linear regreaaions, the general relative price of time variable (Pt/P Y

has & greater t value, but the specific relative price of time variable

N
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. Por this. import. claaa (P /P0 l) does not have a‘t value greater than
that for‘gross domestic prodnct. Such a comparison of t values for
ratio variables reveeis«that'in all but one case the price of time
variable is preferable to the gross domestic product variable. ¥When
monetary and relative variable: coefficient comparisons are,combined,
the conclusion is that ;either gross domestic product nor the price
' ..of time veriables have powerrul effects in this import claas, but .

‘that " the performande of the price of time variable is better then thet
for the grose demestic product variable. . E e
In terms of R and F values, the. evidence is again’ mixed but
. with some preference for the price of time variable. A compariaon of .

’ regression pairs which differ only in that one uses the«gross domestic

product variable while the other substitutes the price of time variable ;

for the gross. domestic product variable, indicates that in‘terms of

, the. value of R2 ‘two pairs favor the regresaions containing the groas.V
domeatic product variables, two pairs favor the price of time variable,
‘and for. two pairs the correlation coefficients are of equal value.

In terms of the F valuesy. which tend to make finer distinctions, all
',but twa of the regression pairs favor the price of time variable.

: The maJority of-the evidence vhile not very poverful would indicate
that in these firat two SITC import classes, the price of time model

) haa somevhat more support than does the gross domestic product import

mogdel. ) . oy
Famine Variable e

o

Table 26 contains, in addition to the preceding variablea,for the

Pirst -t Limport -classesy a dummv variable to account for famine



e - o - P ) -— ‘. . ) ,-\.__: 1100/

conditione and their effe.ct on food imports. The reeult is that none "
of the va.riables has a significant coefficient, a.nd the.t the dummy
_famine variable has a negative coefficient on two occesions rether~

“than the expected positive effect on food imports due to famine. In

.' - addition, the regressions of Table 26 a.re inferior to. those,of 'l‘eble

25 as measured by the F value vhich would be the re{e:ent ‘measure’
R o since the‘degrees of freedom very between Table 25 and Teble 26._ This
' failure’ of famine to show up ‘as an effect on imports in’ these empirical
teets mey be due to the fect that» not only do these femine imports B
tend to’ affect import quantity, but in most” cases they alao affect
import price as measured by the unit value index since Bizeable ’

£

qua.ntities a.re normelly e.cquired a.t subsidized prices or as aid.
ST ’ Thus?the addition of the famine variable a.s an independent veria.ble '
B ehould be coupled with a modified import price varia.ble whieh excludes :
the effect of these femine imports on the import price, or unit ve.lue

index. When the famine veriable is omitted, the result of famine

food imports is the.t the relationship of ‘greater import quantity - '
during fa.mine at a lover than normal import price is consistent vith
the stipulated model where lower prices for, food imports could be the

reason for lerg_er_imports of food during famine.
The Existence of Money Illusion

The hypothesis that money illueion does not exist can be tested with »

diaaggregeted data as ves done ea.rlier for a.nalyses of aggregete data.

Evidence in support of this hy-pothesis would be of the type Where ratio
va.riebles yield better statistical results than that found for individusl,

e

.or non-ratio, ve.ri'eblee .



‘tests of tﬁe trsditionel model..u 1;"'

-specific (Pt/Pg’l) and the general (Pt/Pm)ireiaxive price of time

1~

" One -test of this hypothesis wes“thet'or better fits for regres-

‘sions'enploying retios_inrcomperison to indiyidgslprsrisbles,. In SITC

class combination 0 and 1, such a comperison indicates a greater F value
for the regression employing monetary GDP a8 compared to real- GDP for

the- linear‘regression, but not tor the log-linear regression. The

_ evidence for the absence of money illusion hypothesis is split with

’ The price of time model tests reveal better fits for the ratio S~

L regreseions, both ‘for the specific (P /P0 1) and the genersl (P%/P )
‘relstive price of time variables, than for the individual variebles,

,although the differences are'not'greet. This. evidence supports the

aheence of mone& illusion'hypothesis. !

n

A second test of the hypothesis vas. conducted vith a comparison~

‘_iof the t values for ratio and non—ratio variebles. In this import
'.class, the individual import price varisbles ‘had grester t valqes than

- did the relative commodity price ratio (POtA[Po’l), although egain

the differences in'eeveral comperisons,were not large. This result

-was valid for both the “traditional and price of time import models

snd does’ not support the’ absence of money illusion hypothesis.

The monetary gross domestic product veriable coefficients had
improper_signs in both the linear and log-linear regressions while the
resl gross domestic prodnct coefficient, although not significant,
had the propef'signband't value. Likewise, the t values of both the

e

coefficients exceed those for the individual'price of time variable
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(Pt)’ one of which has an improper negative coefficiexit. Both the .
gross “domestic product and price of time 't values for co‘efficiepts
.Bupport the absence of monejr illus‘ion hypothesis.

To summarize, in terms of sta.tistieal fit the tre.ditionel import

model indicated tha.t the linear regression reeults refuted the hypothesis
but that the 1og-linear regressions suppoz“ted the hypothesis. All the
statistica.l fit results for the price of’ time model S‘uPPorted the

fhypothesis. In terms of individua.l coefficients the commodity price .

: varia’ble results tended to ‘refute the’ hypothesis but those for gross
. domestic product angd- the price of time variables supported the abaence

X ..
. of money illusidn hypothesis,._ The evidence.is mixed, but the__ weight.

4

of ‘the evidence leans toward supporting the absence of morey illusion

4

P

+

SITC Class 2

Table 27 again indicates good fits, easily significant at the 99 .
. percent level, for the. ré’grese’io'hs of import .demand in SITC class 2.
. The linear form is hlightly..superior. to the log-lineai regression

’reeulte .

Traditional Model

, -

. Both of the gross dj!i_c product variables have. coefficients
significantly different zero.. All of the coefficients of the
) import price varia‘bles and the tarifi‘ variables are of improper sign

and,_-eicept for one tariff variable coefficiept, are not significa.ﬂt.

For reasons indicated" early in the chapter, domestic price varisbles

.

o
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Price -of Timé Model °

As indicated by the second and third rows of Table 27, the two
_ price of time variables are egein the only source of coefficlents
~significant1y different from zero while the remnining coefficients are
of. improper sign, but insignificant. This would imply that”in this

g import class income or&price of time variables are’ the signifiéant

. factors in determining import demand. '

In this import class, the traditional model employing the gross
“;'domestic product variable is superior'to the price of time model.

. Tye,coefficients.of_the-gross domestic product variables heve gneater
t'values than do-the;coefficients of tﬁerricevof time vnriaﬁles,f
although gll are highly significant._ Likewise, the correlation coeffi=
.: cients and the F values - are’ "greater "for the regressions employing the
gross domestic product variebles.: One rationele for this not-unexpected
" result discussed previpusly could be that the major commodities in

L
this cless, crude rubber, Jute, and synthéhic fibres, are primarily

pintermediate products which depend more on production level as- measured
by gross domestic product than on the price of time. This could ‘also
_be an explenation for . the insignificant roles played by the import

". price and tariff variables. R ) _ €

v

SITC Class 3

As can be noted from Table 28, the fit of the regressions in SITC
- class 3 is also good and easily significant, even at the 99 percent

level, althougn‘not as large in magnitude, measured by the correlation
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coefficients and F values, as wag true in previous SITC classes. The'

iinesr regressions yiﬁ}d_ﬁetter resuits‘thsn,tne icg-linesr' y esﬁionsr

Traditional Model
The. significant coefficiénts dre again the gross domestic'prddnct g

coefficients thh thst for the linesr regression being significant at

: even the’99 percent 1evel. .The tsriff verisbles, while of proper'sign;"

are not significant. The import price vsrisble coefficients, vhile not'
significsnt either, are of proper ‘sign only for the log-linesr :
" . regressions. For resgons cited earlier, the domestic price variable ¥

.'was again omitted.

’

o s 'b‘f"".*r_iﬁxéfnédéi R

/The significsnt coefficients for the price of time model are

. -, analogous to those’ for the trsditionsl model. The only significant

coefficients were for the price of time gsriable (including 99 percent.

significance 1n the linesr regression) while the teriff variables were
‘ again- of proper sign-but insignificsnt; and the' import price variebles
A'were.of'proper sign only for log-linear regressions. T

In this import-clsss, contrary to expectations, the price of time
model is supefiorvfo the traditionel model in all respects. The t
vslues of the coefficients for the price of time variable exceed those
for the.gross domestic product coefficients. 'Likewise,,the correlation
coefficients and themf values of tﬁé regressions employing-the price of

e

] time vsrieble exceed those for regressions employing the gross domestic

product variables.



SITC Class k4

.3‘ -
The Kenyan regressions:for SITC class U4 imports, "animai and
- vegetable oils and fats, yieid good fits with F values between 18,8
and 2.5 and values of R2 between 0. 862 and-0, 891. ~For both the .
traditional nnd price of time models, the linear regressions yield
ﬂ_l,:‘._g.f,; Abetter fits than do the 1og-1inear forms, although'the differences .

bl,between the 1inear and log-linear fits in the latter are, negligible.

L Lo e

' Trs&itional'Model T

N LA - . ;
The F values of both the linear and log-linear regressions of the .

" +traditional model are. essily significsnt at the 99 percent 1evel.

.The properly signed vsriables with significant coefficients arexthe
gross domestic product variables. The variables with coefficients
of improper sign .are both of the import price veriables end the

tariff variables, one of which is Just significant.

Price of Time Model

’

The 'F values of the price of time model regressions are also

N easily significant at the 99 percent level. The price of time

R

! varisbles have significant coefficients in both the linear and log~
. -linear regressions, while again both tariff variables have coeffi-

cients of‘improper sign..

A comparison of tne'regressiohs for the two models reveals fhet

for the linear regressions the traditional model has superior fit as .

. measured by both the correlstion coefficient and the F value. The
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) ﬁmyglgé,gfhtye coefficieot_for the”érosgrdodeatib product variable
1exceeds that for the price’d? timme variable. However, for the_log-

‘1ioear regressions the results are reversed. The F values and

' multiple correlation coefficients for the price of time log-linear

3 -

regressions are greater than those'for the traditionel moded. The‘t

value of the. coefficient for the price of time varlable exceeds that

for the gross domeatic product variable., The statistical evidence from”

__~__————f~———-————~SITG—ciass h~is—8piit—inr—fts—support—of‘the—tvo—import demand modela.:»-

The expectation ‘was “one of possible, though not definite, relevence

PR

" . for the price of time model.

| SFIC Class 5 CoL

rAa‘indicated‘iﬁ ieble'BO, the fitlog theydeﬁaod regressiqna»ig
imﬁort clags 5 sré again excellent. For the-traditional\moﬁel " the
1og-linear regressions yielded alightly better fits than did the

linear regressions, while for the price of time model, the opposite

vas true. ‘

T a

Traditional Model

The gross domestic product coefflcients are the only significant

coefficients in the test of ‘the traditional model. The tariff
variable coefficients are not significant and one even hes an improper
sign. . None of the importrprice varieplea ﬁas a significant coeffi-
cient, although all are of proper sign. ‘The domestic -price variables

vere eggip oﬁitted for previously indicated reasons.

N RO
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Price of Time Model =

-

. Again, the price of time variable was the. only source of. eignifi-
cant coefficients. The other coefficients vere not significant but of
."proper sign. -
‘In this import class, as expected, the traditional model yields

_results superior to those obtained by tests of.the prigce of time model.-

A.The t values.of the coefficients for<the gross domestic product

<

>variables exceed those for the price of. timelvariables, and the

-.;..correlation coefficients and F values of’thJ regressions containing

L

‘the gross domestic product variables excéed those for regre531ons
.containing the price of time variables. The previously discussed
reaeon for this might be that the major 1mports in this class which
"are medicinal and pharmaceutical products, manufactured ?ertil:zers,
.Tineecticidee, fungicides, disinfectants, etc., and chémical elements
vend compounds, would tend to be intermediate products more’ sensitive

* to production levels as meesured by gross - domestic product than to thp :

‘ price of time. ‘This agein could also explain the insignificant
'coefficients ‘for the import Price. and tariff variables.
SITC Class 6
" The empirical results for SITC class 6 are poor, with those for
the log-linear regressions an improvement over the linear regression
. results. . The multiple correlation coefficients and F values are very

v\loe and none of the latter are significant.
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Traditional Model v

Hone ofrtheicoefficients of the varisbles in the regressions are
.significant, although only the import and domestic price variables
and ratios are of’ improper sign. All of the import price variables
(P ) and 411 of the relative price variables (P6/Pd) are of improper

. Bign while the- two domestic price variablés in the linear regressions

"

_have coefficients of improper sign.”

i The usual tariff and income or: price of time variables, vhile o
:‘x‘having an influence in the direction expected do ‘not have a signifi—
-cant influence on imports of manufactured commoditles which can be
) classified by material. Among the reasons for this failure of the

B

empirical test ‘of the models could be the deletion of another .

|
S

'-relevant variable; import substitution, mnch of which copld be ’ff cT s

- expected’ to ‘occur in the field of simple manufactured goods, parti—

" Cularly cohsumer manufdcturers. An attempt will later be made to-test

s

this hypothe

ania 3 =
hyp esiss - - — ; o . PP

ta

--..Price -of-Time Model- -

Again, none of the coefficients are significant, and several

1mproper signs appear smong the coefficients of the import and domestic

Y

Vprice variables and their ratios. vAmong these poor empirical results,

those for the price of time model are.inferior to.those for the

traditional import demand model with gﬁose domestic product as a -

- variable. The multiple correlation coefficient and F values for the

regressions with the monetary and real gross domestic product
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ysriablesfegceed those for the absolute and relatiVe price of time
"variables." The t»values_of the gross domestic'producb coefficiepts
also eiceed those for the price‘of time coefficients. Of the
° relative price of time variables, the price of time ‘relative to the
- -’: ‘price of imports in import class & (the specific price of time
variable) has better empirlcsl results than the price of time relativep'
o ‘fnn' - to imports 4n general as measured both by the t vslues of the coeffi- R

cients’ and by the F values and correlation coefficients. ]
,The Eiisbemee‘of Money I;lusion.
v

'_ While tbe statistical results for SITC class € were poor and many
of the variable coefficients .were of improper sign, they might still
hsve _some marginal use in testing the absence of money illu31on ‘

’ j hypothe51s.- Theioversll fit as measured by the F values was’*ousis-
tently better for the regressions employing rstio variables than for

. the regressions containing non-ratio variablgs. ‘This,support for

the absence of money illu51on hypothes1s vas true for both the pricei
of time- snd traditionsl import. models.
Al the import price variables and relative commodity price -

‘:; . f»"ﬁm;._m variables had improper positive sigps, but for the traditional Ymport
model regressions, the relative price variable (P6/Pg) hsd a lower t
valuevand might on this basis be considered somewhat preferablet

y- The opposite was true for tbe price orjpime model regressions. In
'"this case, the coefficient t values for the traditions1~model margin—

ally. support the absence of money illusion hypothesis, but for the '

price of time model refute it.
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Tne t values of the real gross domestic product coefficients in
the traditional import model regressions exceed those of the monetary
gross domestic proauct coeffi‘ients. Likewise, the coefficient t
values for the- relative price of time, both specific (P /P6) and
general. (Pt/P ) exceed that for the individual price of time vsriable.<
Both of these- results support the absence of money illusion hypothesis.
' In'summary, the statisticai fit tests supported the absende of
money illusion hypothesis.. The individual variahle tests for the .

income ‘and price of time variables were also in support of the

. hypothesis. Only in the traditional 1mport model regressions, but

: iotiin the price of time model regressions was the'relatiue commodity -

) price ratio somewhat preferable to the indiv1dual 1mport price

4

variable in support of the absence of money illusion hypothesis— 5

' With this, one exception the statistical results of~this import class,

for what they are worth, support the absence of money illusion

hypothesis. - N
gl e SITC Class 7

) The empirical results for 1mport demand in SITC class T, avail-

able in Table 32, are again poor. No the F v 8 ignificant.

" For the traditional import model the log-linear regressions are

'~slightly better while for the price of time model the reverse is true.’

S

° ]
Traditional Model

——"

None of the. coefficients are-significant. However, all are of

v

proper;sign.
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.o SR C
Price of Time‘Model

.While none of the coefficients of the variables in the regressions'
for the traditional model are significant all but one of the coeffi-
cients in the regreasions testing.the price ‘of time model are eignifi- .

cant. The exception is the almost significant coefficient of the

o

tariff veriable in the log-linear regression. All of the regression

coefficients are of proper sign. o

"1he.preceding‘Hisphssion oruthe~sighifieance'of ali’variables in

the.price of time regressions, including'greater t values for the

coefficients of'the price of time variables than for the gross

domestic product varlables indicates that” in this import, class the.

y

price of time model” has greater empirical validity than the traditionel

aa

model.’ This somewhat unexpected conclusion is also supported by the

greater multiple correlation coefficients and F values for the price

"'of time regressions. '._ ' N
. L
N . PR
o . ... . sI7¢.Class 8

Unlike the preceding two import classes of'manniactured-conmodities,
snd_rather surprisihély since this is a miscellaneons manufactured
cpmnodities class; the enpiricalrresults in SITC class 8 are quite
gdod'and"availabie in Iabie 33. All of the F'vaiues:are significant,
even at the 99 percent"level.' Althouéh all are significant the F
values and multiple correlation coefficients of the log-linear- regres-

sions are consistently greater than for the 1inear regressions.



s commodity price variables (P8/P8) are significantl\\H?ne of the

152
A}

Traditional Model

All of the coefficients of the import price variables are signifi-

cant at the 99 percent level. - Both of the coefficients of the relative

L

coefficients of the»tariff variables ‘or the gross domestic product

uvariebles are significant, and most of ‘the 4brmer and one of the latter .

»

'have improper signs. o

o Price of Time Model.
"In the” regressions of the‘price of time model, both of the 1mport
“price coefficients are 51gn1f1cant one at 99 percent and one of the
two’ domestic price varlables is Signiflcant. The. two. relative commo-
;Qdity price variables linked with ‘the general relative price of time =
(Pt/P ) are significant but those: linked.with the specific relative
‘price of timé (P /P8) are'not. None of the price of time v3r1ables
Vnor the tariff variables are significent and msny are of improper
'Vsign.:«The two. specific relative prlce of time varlables (Pt/P ),
.however, have coefficients of proper sign. Since -similar results:were'
. obteined for the ‘traditional model, these tests indicate that prices
'-rether than income\or tsriff variaoies-eiert the major influence in
this miscellaneous manufactnred commcdity class.
With the one exception for the linear regression of monetary

' gross domestic product compared to that of the price of time, the
hmultiple correlation coefficient and F yalues of the gross domeeticj

prodnct regressions ekceed.those for the price of time regressions.



.

In terms of t vslues for coefficieuts the. test regults are more complex. .
because%of'a proliferation of improper signs. For the linear regres-
sion results with variables in absolute rather than relative terms, g‘
both the gross domestic product and price of time variables have
improper signs, but the—t value of the gross domestic product coeffi—.

'cient is not as great as the price of time coefficient so that the

?fbrmer might be considered somewhat preferdble. In the comparis;; .
.of the real gross domestic product end the relative price of time 4

,.coefficients, the former is prefersble to the specific reIative pr1ce :-f

'.of time variable ‘due to a larger t velue and - preferable to the general
price of time varlable because of its improperly signed coefficient.--

~In all-these comparisons, the gross domestic product variable is ' |

. preferable to the price- of'%iggavsriable. . R .. h

; Precisely the same argument is valid for the relative\price of ’

' time and real gross domestic product variable coefficients in the log- "~
-linear regressions. In the compsrlson of the mouetary‘gross domestic
‘.product and the»price'of time variable coefficients for the'log-linear'_.ﬁ'
‘regressions, the gross domestic product variable ‘is again- preferable, .

.but this time both have proper signs and the t value of the coefficient

for the gross domestic product variable exceeds that for the price of
" time ‘variable. )

- To summarize, the traditional model has the greater explanatory
© power in five ‘dut of six comparisons, and the gross domestic product
§ variable is at least marginally preferable to the price of time‘“
vivariable~in all;six comparisons.  ° L ) " —
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The Existence of Money Illusion °

) For the trsditionsl import model the statistical fit ‘as measured by
the F value is considersbly better for the ratio vsrisbleé than for

the individual vsriebles, tending to support the absence of money

L

illusion hypothesis. For the price of time- model the same- result 1s
true for the Iog—linesr'regressions. Hhe opposite is true-for the :
linear regressions where the individusi vsrisble yield prefersble
results snd tend to refute the- absence of money illusibn hypothesis. .
For the traditional model better t statistic vslues for the
Mreletive commodity price‘verisble are indicsted by both the linesr snd‘py.'r

log-linesr regressions. For the price of time model, the log-linesr o

regressions yield better t vslues for the indiVidusl import price

2

';ﬁ‘ vsrishle. In thé price’ of time linesr regressions, the regression'f

2k
‘containing’ the specific relative price of time (Pt/PB) indicates thst

the individual import price ratio is prefersble, but that contsining .

the general reletive price of time (P /P ) dé\s not.‘ To generalize,

" the import price vsrisble t vslue compsrisons in the trsditionsl model
regressions tend to support the absence of money 1llusion hypothe31s,-
while all but_one_ofrthe price of time regression import price t
"value compsrisons refute:the shsence¥o£ money. illusion hypothesis.

The t values of the resl gross domestic product variable are

prefersble to those for monetary gross domestic product and tend to
support‘the hypothesis. In one case, the monetsry gross domestic
product variable coefficient is of improper sign and in'the °th?5,3t§
t ralne is below that for the real gross domestic product variable

‘coefficient.

N
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The t values of the coefficients for the ‘relative price of time
variahle, with the exception of the log-linear regression employing the
general relative price of time (Pt/Pm), are preferable to those for the

individual price of time variable. Three out of the four comparisons in

~‘thia Amport claseaaupport the hypothesis. - : "8

A

In summary, all the tests of the traditional model and approximately
'half the tests of the-price of, time model support the ebaence of money

"illusiod hypothesis. ‘The general impact of empirical teste in SITC

=“l"class 8 is that the aheence of money illusion hypotheaia nas, conaiderable f;::;;'-'

'D

~sUPPort» L

- SITC Classes 6 and 8 Combined ~ . -~ ° ¢ °

- T it

To test the possibility that ‘8 dlchotomy between SITC~classes 6 and N ;

‘“jﬁ"B is arbitrary and inappropraite for tests of import demand *these tvo

".elaeses_of manufactured goods were»combined for importfdemand regree7-
. aionattabularized in Tablev3h' As is evident from a glance-at'the

: correlation coefficiente and F values in- that table, the reaults are

- ‘inrerior to that obtained from each class separately. None of the A
ininidaal coeffieients.are significant and many are of improper sign.
SiaEe the individual Elaaeea jield%euperior results, theyewill be
.,utilized ia.the“place of combined regressione_in this and all %urtaer

disaggregated aaalyees.

Supplementary Regressiond by SITC Classes

_Because of the proliferation of coefficients of improper sign for

the import price;xdomeatic price and/or tariff variables in many or the .



- \
_regressions for all SITC classes except class O and 1 and. class T,

- -..1 anppieméntary regressions were run without the offending variable or
- variables. Tables .35 through 42 in the Chapter IV Appendix contain

theee.regression results for SITC classes 2_through 8.
SITC?2

‘e “

'.?,;"_ ?: - R Both the tariff and import pribe variahles were of improper sign
in thia import class. The regressions omitting tHege variablea had E:
vslues between 50 percent and 200 percent greater and. increased the t

) value fdr both of the-price of time coefficients end one of the gross

domestic product coefficients,.all of which were already significant.

The traditional model ‘still performed better, both in terms of F value

and’ t value._ The statistical fit of the log-linear regressions vas
- \AL

- -

.. "+ now betterthan the linear regressions.
__SITC3..

“:;;;f“”M“W ~~:~f~; —fWhile the 1og-linear regressions had no improper signs in this
import cless, the linear regreseions yielded improper aigne for -the
import price varisbie coefficients. The regressions without this
import priCe varieble generated F values.overiﬁﬂ percent greater than
the previous regressionsg and slightly increased the ¢ values‘for tne
gross domestic product end. price of .time veriable'ooefficients, eli'of
which were previously'significant, a;h for three of the four teriff

. veriable coefficients, none of which are or were significant. The

price of time model was still preferable t0-the traditional model both
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in terms of F and t wvalues, uhile the linear regresaions were still

preferable to the log-linear regressions..

SITC 4 2

- In this import class, the 1mport price~§eriab1esrfof the tfadil
tional model and all the tariff variables vere plagued with improper
.signs.‘ The regressions without these two variables heve F ‘values two
to three times greater and elightly 1arger t values for the previously

Bignificant coefficients of the _gross’ domestic product and price of

© time varjables. In’ these regreasiona the performance of the price of
. time model as measured by both the F and t values was now preferable
to that of the traditional model, as origlnally expected. In the-
earlier regressiona the results vere mixed.. The statisticel performance :
of the log=linear regreesions are now slightly better thangkhe linear - R

'.A regreasions ‘a reversal of the original regression results.

SITC 5

. -

While only one. of the -tariff variables in this import class had a
coefflcient of improper sign, supplementary regressions without the
tariff variable were attegpted. The results were F values approxi-
mately 50 percent greater and slightly improved t values for all the
) preriously significant gross domestic product and-price of time
varieble>coefficiente'and one of the;import.price variable coeffi-
cieats. None of the latter is significant. The performancevof the

—_—

traditional model by both tests is still preferable to the price of

time model. The evidence for the linear vs. log-limear choice is still
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split with the_log-linear results preferable for the traditional model’

vhile the reverse is true for the price of. time modei..

- 8ITC 6

" For this. import class, vhere the statistical fit was th® poorest’

of any ciass, 11 the cdéffiiiéﬁté'of tﬁé“imbait‘prieé‘vafiaiié'5ﬁd
' relative price»variable as well as’ the linear regression portion of - -

-the domeatic price variableacoefficients were of improper sign._”

When the fbrmer 1mport and relative price variables wereé dropped from

7thenregressions, the F values ‘of the traditional model regresaions

N improved vhile those of the price of time ‘model. regreseions declined,

as indicated in Table 39 The t values of the coefficients for the

n 5

- gross domestic product variable, the(ﬁrice of. tihe variabie, the -

N

general relative price of time variable, -and all except two of the

.tariff ‘variables increased. The two - specific relative price of time

variable coefficients and their associated,tariff variable coeffi-

cienta decreased as did the two coefficients for the domestic price

R

~—variablea‘m the log-linear regresaions which were of proper Bign,

The remaining two domestic price variable coefficients vere‘still of

.

improper sign.. : o B
When the domestic price variable was also dropped from the regres-

sions, the F values for the traditional model regresaions improved

some more while those.for tne price ogatime.model increased to'the_

point where they exceeded tnose for the original'regréesions. The t

values of the coefficients of all the remaining variables also increased.

None of the For t values, despite some improvement became significant.
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. With the exception of two price of time regressions, the linear
regreeaions still outperformed the‘log-linear.regreeaione. Unlike' the
original regressions, the general price of time variable now ig’ pre-'

.,ferable to the specific price of time variable. The implication for-
the absence of- money illusion hypothesis -when employing the price of
time and gross. domestic product variables but no. .commodlty price

}variables, ia one of support by the traditional model. but non—support

by the price of. time model, vhile previously bdth eupperted the ,‘;

ht”v;hypothesis. While both models still performed poorly, the traditional o

v

- model performed somewhat better than the price of time model.

;@aft‘ Substitution Model - T,

In an attempt to- improve the statistical fit of the regressions inr'

'W-SITC class 6, an import substitution variable (MB) in’ the formrof an

index of manufacturing output. was added to the regreasiona.v The

© e

coverage of this index is greater than that of imports in SITé clasa
) V.

1
6, but should nonethelees be generally representative of changes in

"_ the domeetic output of Bubetitutes for imports in this claas.

. The addition of this varisble to the original regressionsp

improves the F value for ‘the regressions of the traditional model but

decreages -it for the price of time modei»regreasions.' The addition
.0f this variable to supplementary_regreesions which excluded impro-
perly performing variables increased the F values for all regressions

. . o
except those employing the individual price of time variable.

'See the Data Appendix for a full discussion.
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Performance of the Import Substitution Variable
: The import substitution variable, vhen added to the initial
regressiosn containing all the variables,‘is of proper sign in all of -
the traditional model regressiona, end epproaches significance in one
.of the«linear regressions. For the price of time model regressions,
the import substitution variablea were not significant and vere of .
;improper sigm‘fcr the tuo regressions containing the generel reletive

. price of time variable.' N

In the regressions vhich excluded all domestic, import, and
J‘relative prige variebles the traditional model yielded import sub=-

B stitution variables of proper sign, and in oQne: regression it wes

significant vhile in the remaining regressions it was nearly signifi-

4

cant. For the price of time model regressions, all the-import RRER

e T
‘substitution variable coefficlents were now. of improper sign. -~

For the regressions containing the full complement of variables, e

s e

all “the domestic price and import price variahle caefficients both.

‘un x>
absolute and relative ‘were nov.of improper sign. The t values of two

real.and one’ monetary gross domestic product variable coefficients
impraved sufficiently to become significant. A-sligﬁf improvement'
pccurred in the t'value.for the individual prite of time variaole
coefficients, but a fall occurred for the t vilues of the specific
l‘relatiie price of time variable coefficients and théhgenerel relative
price-of time variable coefticient now has an improper sign. The t. oD
values of all except two tariff variatlé coefficients declined.
whes the domestic and import price variables, including the-/v.

relative price variable, are excluded from therregreasions with the
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import substitution variable a.ll but one of the F va.luea for the
traditional model further improves, but none are yet eignificent. The

F ve.lues- _of the 4individual price. of time and genera.l rela.tive price

of time regressions improve slightly, but that for the "specific

_rela.tive price of t-:_l'me_«j.‘alls eligrhtl‘y.; -The t va.lues of the real gross
‘domestic prod;.xc't" ve.ri;a'.‘olé coefficiente_ improve and rema.in signi”ficant,'
but those for the monetary gross domestic p,roduct variable coefficients

decline and are ho 1onger significe.nt. “Theé 4 va.lues of the individual

pztice of time va.riable coefficients decline a.nd those for. the rela.tive s

price of time are now both of improper sign.

-

When compa.red with the supplementary regressions which excluded

-the domestic and import price ve.ria.bles, including the rele.tive

price veria.bles‘,*the addition of the import eubstitution ve.ria.ble lee.ds
@

] to an improvement in the ¢t values -of the gross domestic product va.ri— o

e.bles while thoae for the tariff varia‘blee declined. For the price of

timé model regreesions, the t values of the individual price of time
. variable coefficients declined and a.ll the rel‘ative price of time

va.rie.bles were now of improper sign.
. . . )
Money Illusion “Test i
) "'I‘he test of the ebsence of money illusion hypothesis vi_th ‘the
) au‘bstitution ya.ria.ble'in this import 'cla‘ss reveals support as indi’cated
‘by the F ve.lues of regressions with ratio va.riahles exceeding those
for the individual variables in all but one comparison f‘or the price of
time model where the F values vere identice.l. This exception was the

price of time model regreseion which excluded the improperly signéa
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varihbles. The t test for the' money illusion hypothe51s was less con-

sistent;' For the tradltional model the regresslons employing all

variables indicaeted lower t values for the ratio variables than'for'the
individual variahles but the reverse was true for’ the supplementary

regre851ons w1th excluded varisbIes tending to have coefficients ‘of -

improper 51gn. -For,the prlce of time‘model, most regressions tended

"-to “have léwer t vslues and. even improperly signed coefficlents for the

" ratio variables in comparison w1th the indiv1dual varlables. The S

only exceptions Were the regressions employing all veriables along
with the_specific relative price of time. Con51stent with this result-
15 the tendency for the specific relative price .of time to perform

"«

better than the general relative price of” time. ]

Tl wL

-

The éeneral conclusion is that for~the‘traditional mcdel*both thé*”

':addition of ‘an import substitution varlable and the exclus;on of the
'import domestic, and relative price variables tended to statistically

.Uimprove the regressions for the-import demand in SITC class 6. For the

price'ofjtime model, however, the regressions yielded mixed resnits.
sIIC 7

. The regressions of this import class had no coefficients .of 1mproper
sign, but consistently had very poor statistical fits. Since the

coefficient with greatest t velue in éach .of these regressions was the

gross domestic product or price of time variable, supplementary— .

regrEBBions ﬁith these as the sole variablesg were run to see if better



fits might result. The conclusion, verified by Tehle' 41, is that.the.
results of these supplementary regressions vere niot as good as the-
original regressions, both as measured.by the I«‘ ‘value and by the t . '

value of the coefficients of each variable.

N -

i e

The ta.riff vs.risble hed an mproper sign in all but two. of the

e regressions in this inrport class. When omitted, the s.lresdy significant

F: values increased in sll regressions. The increases were up to 50
X percent. . The monetary gross domestic product a.n& the individus.l price
bof time vs.rie.bles st111 had improper signs \in the linear regressions,

albhough the log—lmeer regressions and the remainmg va.riebles were

-

,'-correct. The coefficients of the relative price of time va.riebles *a.nd .

~o e i the rea.l gross domestic product varis.'bles ‘were now signifi\ca.nt wheress Rz
Lo . ‘
: previously none were significant.' The import‘price:vsrisbles ‘and

v'four of the six relative price vsris.’bles, whose, t vsIues increa.sed in ‘
. o ) ..
Ry, these . supplementsry regressions, remained significant. Thus, the "

exclusion of the ts.riff vs.rie.ble improves the performance of the de.te
- in this import class of,xnisc_elle.neous manufactured articlesp, ind_icsting
th"s.t teriffs do not play ah’ empirically important role im the import of
.+ " these commodities. R ‘ |
. - As wes‘i;e case initially,.log regressions performeﬂ. better and
with one, exceptionthe traditional mdg}el outp\,e};formed .the price of
time model, in terms of F_value for tfi)e regressions s.nd in te'rms of t
Vva.lue for the coefficient of the gross domestic product variable*

compa.red to the coefficient of the price of time variable. The
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: exception, the -same .as in the previous regressions, was the’ comparison
between the linear regression vith the individual price of time
varia‘ole and that with the gross domestic product variable.
The traditional model supported the absence of. money illusion
‘ hypothesis by its greater F ve.lues for regressions with relative

varis.'bles and 'by its greater t values i’or the rele.tive varia'bles.‘ The

:Zt va.l»ues for 'all rela.tive price of time wvariable coeffic’i'ents exceeded

those’ for the individus.I price‘o’i‘ time variable, but ‘the F value of the

oy relative vsria‘ble regressions consistently exceed those for the ‘ ;

., ,indivi_dus.l variable regress:xons only in the Iinéar regressions‘. In

the log-linear. regressions the F value for _the _spec_ifiq relativé price |

of time regression ei:ceeded that for the individu;al price of+time

reérgggion but ’r;hs.t fox:the genersl&elat'_i:ve V_;p,r‘i“c‘e'; o f.;ime..,ré-gge'ssioni - -

was sliéhtly. b‘el'ov.that for the' individual price of tine regik'eﬁ'sion.‘ -
Sunnns.r'y' of ‘Supplementary Tests.’ : '

'The' ms.Jor emphs.‘sis ths.t emerges from these- supplementary regressions

is that, except for import class 6 where the complex results vere mixed '

-and import class T where proper signs but poor fit weére origina.lly .

obtained, the exclusion of coefficients of. improper sign generally . T

improved the empirical results. The addition of an import substitution.

‘variable in SITC Class 6 tended to improve the performsnce of the

traditional model but not the price of time model.  ° v

i
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Summary 'and Conclusions \

-JThelimpact of this disaggregated import demand anelysie is that
_except for EI&C classes 6 and T which are I.'n:.tav.xmfactnred goods claaai-;‘
fied chiefly by material" and "machinery and transport eqnipment

‘ respectively, both the traditional and price of time import models

b o yield empirically good results. . ST

'OriéinallRééressiona,.

In the initial regressions employing the full complement of
N variables, the price of‘time model yielded better empirical results
, T ‘, ' than did the tr_ac}ii_:i?nai model for SITC classes 0 &nd-1, 3, and 1.
The resulte'of’classﬁhpwere'split, vith'the linea;_regressi;ns snpport-,
) ,.,;i:_ng Ene'_ traditiohal“’mo‘d‘el“ -andi“the ,1<;g-iiné'a? .regréssia}gs'qugpimig’ .
- ‘ ,‘:the price of.time model@' While the_resulta in classl6wrere'extremely
pdor'with‘either model, those in classes 2, 5;.and’81tended‘to support'
the traditional"model as oppoaed to the pricG\of time model.- Except .
‘for the»mixed results for class y which earlier were considered -as
possibly relevant to the price \f time model and the support for the
,price of time model .in claase; 3 and T where imports were considered-
mixed and. prohably primerily commercial or industrial rather than
, " household imports; these results are according ‘to expectations.
Apparently automobiles and related imports inAclass T and varions'
’;typee of houaebold and antomobile fuels:in clasa_3.vere sufficient to

empirically support the price of time model in theae'import-clagggai
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T In the.comparison of the general with the specific reletive price

variable yielding better results in the linear regressions’ and the

- general price of time variable yielding better results in the log-

' ”linesr regressions.b The specific price of time verisble performed

unambiguously bette;_in timport-classes’ 6 and 8

Linear.regressions performedrbetter than the log~lineer regres--# .

) sions in- import classea 2, 3, and 'y The reverse was true for

thesis.,

RS

classes 0 snd l and class 8 whiie results were split in import

ificlesses 5'and 7,'and"poor in ell cases for”fmport'class’é“"”

The evidence from tests of the money illusion hypothesis was. also
-
mixed ‘The bulk of the evidence in SITC class O and 1 end elags 8-

supported the ebsence of money illusion hypothesis, as did the

: “"evidence from analyses of SITC class 6, where the stetistical*results'

'werequite poor., The general conclusion from this disaggregate import

analysis is one of support for the absence of money illusion hypo-

Thevindependentrvariebles vwhich had significant effects on impdrts'

varied smong classes. The domestic price verisble was significent

several times in class 0 and 1, once in class 8, and not at all

sigﬁi?icant in its effect on imports in -elass 6 The domestic price
veriablebwas not employed in the other import classes.. :The import

price variable had significant coefficients in all regressions in

import classes 0 and 1l and class 8 and was significant for the two

price of time regressions in import class T. In import classes 2 3,

and 4, it was plagued with improper signs and in the remainder played

-



P

.

an insignificant role. The relative commodity price variable was

sgain insignificant in its effects on import class 6, but was signifi-'

cant 'in four of six regressions in import cless 8 .and all but one of.

: the regressions for comhined import class O and 1, The tariff

variable was significant on’ three occasions in import class 0 and l,
and in one price of time regression in import clsss T. The teriff

variable was of 1mproper sign in import classes 2 and h end on: .one

occasion in import ‘class’ 5. In the- remaining import classes,

. ~ -

tariffs played an insignificant role. -The gross domestic product and .'f

ﬂprice of time«veriables<were-bothﬁsignificsnt“in import"clsssés"2"‘
3, 4, and 5, but only the price .of time variable was significant in
import clsss T.* In the remsining classes both had insignificant

impacts on imports.'

Supplementary Regressions

Except for SITC classes 0 and 1 snd 7, shere vsrisbles with

coefficients of improper sign were not prevalent, supplementary

regressions which excluded qariableslsusceptible to improperly.signed “

coefficients tended to improve the statisticsl~fit of'such regrea;
sions, as measured by'f vslues. The primary exception would be the
'price'ot time model'regressions'fon_SiTC class 6. Even heie the
traditional model regressions.were'improved by such exclusions,

- The primAry_modifications which tgese supplementary regressions
; . s

. suggested to the aforementioned conclusjons for the original regres-

’ sions include strengthening the case for the statistical superiority

of the log-linesr regressions compared to the 1inesr regressions.

’

o oo Lo L ;'.167.5
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aignificant coefficients, the supplementary regressions for SITC clasa

168

‘ . .
In SITC classes 2 and h where previously linear regressions were

superior, the ‘log-linear regreseions are nov statistically preferable. -

‘Linear regresaions still perfbrmed better in import class 3 vhile

. -evidence was Bplit in import classes 5 and T and poor in all cases in

e

The case for the price of time model was also strengthened by .

‘jthe supplementary regressiona in thet SITC claes L regressions now‘

_indicate better results for the price of time model as compared to

the previoua mixed evidence. This result is in agreement with prior

ﬂfiexpectations. Import classes 0. snd 1, 3, L, and 7 now yield better

reeults‘for the.price_of time mooel than for the traditional mpdel.

?SITC'claes 6 results are still poor with eithervmodel but-tena'to_

-Bupport the traditional model as do clasees 2 5, and 8 The previous -

. rationale for these results would still apply. S U

In addition to' the. variables’ isolated previously as having

8 indicate eignificant coefficients for the reel gross domeatic

product variable and both of the relative price of time variables._
The bulk of the evidence from the eupplementary regression tests

for' money illusion, although still mixed, points to aupport of the

‘absence of mouey illusion hypothesis. The ‘supplementary regression

SITC 6 results, elthough still poor, indicateﬂsupport of the absence

-of money illusion hypothesis for tests of the traditional model but

" not for the price of time model. SITC 8 regreesions for';oth models

tend to support the hypothesis, R R
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The addition of an import substitution variable for SITC 6

imports improved the performance of the traditicnal model regressions

“but not that of the price of time model regressions. The implicatiqne o
- of money illusion tests which included this import substitution
}variable vere generally in- -support of the absence of money illusich

"hypothesis in terme"of the*F valueS”‘but vere less conclusive in terms

e of the t value comparisons. For the traditional model tests, most -
. of the t value comparisons supported the absence of money illusion
E hypothesis, particularly when variables with improperly signed coeffi-

J_cients were exclided; but for the price of time model tests, most of

the ratio variables vere of improper sign and thus tended to refute

‘the»absence of money illusion hypothesis.-

gparison with Other Diseggregated Imp;rt Demand Studies’ -
. ‘\-\L

-

While other studies of" disaggregated import demand heve utilized

‘varying degrees of diseggregation and have found various reaults or

degrees of success in explaining“import demand,:many have'found income

_or price in some form, among other variables, to be significant

 factors. In addition, some studies’ and considerable prevailing.

opinion'indicete that ‘erude or primary products tend to be price and

5

" income inelastic while manufsctured commodities tend to be price and’.

income elastic. These two aspects of elasticity andAsignificant

‘

o,

P
lSee, for example, Mordechai E. Kreinin, "Price Elasticities in
International Trade," The Review of Economics and Statistics, 49:l4.
(November, 1967), 514-515, and H.S. Houthakker and Stephen P. Magee,
"Income and Price Elasticities in World Trade," The Review of Economics
and Statistics, 51:2 (Ma.y, 1969), 120-121. e
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variables would appear to be one appropriate.basis of, comparison for

this'studyfﬁith others, .while a.second more specific basis for com-

‘parison would be another Kenyan stndy which, as part of an economic

model for the Kenyan economy, briefly analyzed the demand for dige

aggregated imports. - ) o -

.D,

The present study found 1mport prices and/or relative commodity

L prices to be- significant 1n SITC classes 0 an& l 8 and to a lesser

ERIEA

11 extent, class T, while both income~and price of time variablesu

. . ~

.- were significant.in,classes\2, 3, Q, and Sy vith only “the price of time

' 'variable significant for class T. In additzon, .tariffs were.a -

-

significant factor. 1n class 0 and 1 and to a lesser extent in class T. o
So, not ‘unlike other studies, price—o;\income variables were signifi~

cant factors in many ‘of the 1mport classes,‘but other ‘variables such -

. . \

88 tariffs also played a significant role in some import classes

The estimated income snd price of time elasticities, employing
only significant log-linear regression coefficients, were found in ’
e .
this analysis to ‘be greater than one for SITC classes 2,. h and 53

‘_ slightly above one for supplementary regressions in class. 8; but lees

than one for. class 3. Only the price of time coefficient was signifi-
cant in class T where- the elasticity was aléo greater than one; but
the relative price of time elasticities in SITC cless 8 supplemenizry
regresaions were less than one. The price elasticity estimates were
greater than one for class 0 and 1, approximately unitary for class 8,
snd mixed for class 7. For import class g containing manufactured
goods classified by material, results were consistently poor, although_

with an import substitution variable one monetary and tvo real gross
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domestic product coefgicients were significsnt, one of which was an

.félasticilogrlinear'coefficient. A1 the significant tariff elasti-

cities vere Jless than one.,
AlYl- these elasticity results yield mixed and inconclusive evidence

for price or income elasticity for manufactured commodities, but )

i

considerable evidence of price elasticity for class 0 and 1 (food,

‘ beverages, and tobacco) and also for income elasticity in SITC

- . R

: _classes 25 h and 5, vhich are not manufactured commodities import

~

”,qclassifications. SITC 3 (mineral fuels, lubricants, snd relsted

i materials) did support the original contention-of. price inelssticity

-

N‘.‘for other than manufactured commodities.

Just as other aggregate 1mport demand studiea had some variablea f-

i'on disaggregated import demand had similar problems. To cite ongL

i

‘exemple from among the less developed countries, the study of import

' demand in Nigeria for 15 commodities by S. 0. Olayide encountered both

N

problems.;~-

The study specifically relevant to Eaat Africa which spent some

time in estimating the demand for four groups of imports while con- )

structing a general’ model ‘of the Kenyan economy is by Faaland and Dahl.

,'Their disaggregation was not by SITC claaa, but by the categories of

J

lS 0. Olsyide, "Import Demand Model:’ An Econometric Analysis of
Nigeria's Import Trade," The Nigerian Journal of Economic snd Social
Studies, 10:3 (November, 1968), 303-319. .

aJust Faaland and Hens-Erik Dahl, The.Economy of Ke (Bergen"/

‘The Chr, Michelsen Institute, July, 1967 , 1II,3-I11,12.

vith insignificant or improperly signed coefficienta, other studies_ -

2

~
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capital goods, consumer durables, consumer xion-durabieg, and input
goods,’ and their dependent variables were _stéte_d in ,valué terms rather

than volume, While their classifications are not directlytomparable

to those of this study, it might be interesting to comapre the per-.

‘ formance ‘of the non-durable consumer écbdg and input goods imports Ffrom

outside East Afri.c_a.' with those of some of the SITC classes f.o. vwhich

'..t:hey. a.re ‘i:éJ.:a%gd;.; ’ LS ', PR et

o

'I‘«‘or’”x'ion:du;'able pop}slme;_ gébdé imports co_nrpoged i)rzmq.ril.y of fc'iod,_h .

" ‘textiles, and clothing, it is interesting to note that the“present
- study found a statistical fit of the data in terms of R for the food

. category in SITGC class 0 and 1 which was_mbrfe than 50 per.cem". g;:eater

thaxi that of theii‘ 'bro'ader qlaséification. f‘or téxt_i_les and 'g:]:oth:lxig,

- tq"th,e' extent they fgil; into SI_’.I?C ,c'.'l:ass_ 8 which .con.tains‘ soméj clo'thing" E

D SR . ) . ) RGN
-and footvear.l‘thé results of the present study were also considérably

r

better in terms of an Re approximately 50 'pe'rcént' greater.
‘ Likewise, to the"extent that the inbut import class which con-

t.ainsj "ixﬁporta .of.inte‘rmeqigte pzlod;;cts of all kinds, including

" inter alia heavy fuels, industrial raw materials and semi-manufactures,

as well as fertilizers, geéds and other inputs in the agricultural

production process;"acorrespondé with imports in SITC classes 2 through - E

- .5, the statistical.fit in terms of Re- is also better for. the SITC class

’

. lSee the net iﬁrport sections of axiy"Repubiic of Kenya, Kenya
Statistical Abstract such as that for 1968, pp. 55 and 58.

2»Jm;t: Faaland and Hans-Erik thl, The Economy of Kenya (Bergen:
The Chr. Michelson Institute, July, _1967’. p. I1I,T7.

1
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import demend regressions found in this study. However, to the extent -

that importo in their broader import classes, socﬁ as ‘capital goods .
and cooeumer durables; fall into SITC class 6 or even T where the : -
- results of the present etudy were rather poor, the Faaland and Dahl

‘ -resulte would' be preferable.' Lo . ' R

Another difference betveen these two studies is in the apecific

‘variables employedfin import demand related to food,v ‘The- present study

. found that import price or relative price variables along with tariffs

| were the major signiricant varidbles, wherees Faaland end Dahl utilized
Only:the gross domeatic.product variable for consumer non-durable

. import demand. . A

With reference to income elasticitles, Faeland and Dahl found the

- 1ncome elasticity for non-durable consumer goods to be lese than 0. 5.

wm.‘fFor intermediate goode the income elesticity was about 0. 67 wtth i -

' respect to gross domestic product when it was the sole variable or

ol 2 with respect to industriel output when it was the sole. reriable,.
and sbout 0. 8 for industrisl output and 0 3 for gross domestic

i procuc; when both ;ere employed s;multaneouslyrl

o In‘coﬁp&rison, the_food demand log-linear regression coefficients
_in thie study foondliocome to have en'insignificant effect on food
'imports, aod occasionally even having e negatlye coerficient, vhile

. price and tariff variasbles played the eignificaht roles, For SITC

‘:. class 8, the other primary componentipéxconsumer non-durables the

1Just Fealand and Hans-Erik Dahl, The Economy of Kenya (Bergen.

The .Chr. Michelson Institute, July, 1967). p. III,12.




. be inconsistent with their estimstes for income elasticity associated

1T

real income elasticity was slightlyugreste'r than ohe. Thus, while
the combined elasticity would be less than one and perhaps near the

0. 5 they found, considerable variation between food and the other

non-durable consumer goods a.ppes.r hidden vithin the.t composite figure.

.An intermediate goods, “the present study found imports i.n a.ll

SITC classes 2 through S to be elastic, sometimes as high as 2. or 3,

X

'except for SITC class 3“. ~'I'his highly ela.stic estimate would tend to

~

‘ with gross domestic product and would even 'De greater ths.n that

-, ) sssociated with industrisl output.

In general,: it ‘a.‘ppes.rs that- further disaggregation into SITC
cl‘as'ses is useful ‘for certain purposes such as sts.tistical it or

forecasting or for certsm commodity cla.sses such as consumer non-

' durs’bles or. intemediate commodities. But for other commodit'i-es -
'such as the large group’ oi‘ heterogeneous manufactured goods classi-

. fied by ma.terial the broader disaggregs.tions into cepital. goods and

consumer durebles utilized by Fa.ale.nd a.nd Dahl lead to perfera.ble

results .
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“TABLE 25
. KENYA  IMPORT DEMAND REGRESSIONS FOR SITC
CLASSES 0 esd 1 COMBINED
(13 Observations)
N : V i : ., 5==
; : : 0,1/p0;
By Py GDP . P, L Pp* /03t
{ -3:08°  1.78, - -0.145 0436’ :
(-5.92) 242:73) - (-0s29h) (=0i925) "~ . -l
=302 70139 00 T Gake -0.3th
-] (<6.03)  -(1.24) {0.200) (-0.756)
3 ' h ) _
- - -=0.195 k.30
L (-0.k01) = (-1.26)
. =0.307. .-.=9,h5 -
. . (-0.584)  (-5.29). . - .
- ‘ o _o:hgl  -10.2° M R
-  (-0.92) ( -5.73) .
-l 3.50 -0.510 © -0.587
(-1.19) ~ (3.15)  (-1.30) (-2057)
N 1 T 0479 ~0.634 |
g | (-1.00) - (2.90) AP (a8)  (-2.58)
3] : - - . - s
a : ' -0.599 -1.48
éo (-2.20)  (-3.83)
L -0.557  -1.52
' (-2.01)  (-6.78)
- -0,597 -1.54
) (-2.36)  (~7.0b)
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) S N . GbB, R

"D,

SOLTIO .t T - 0,937

(2.09) o
C T 05860 0.926

(0.969) ..

o.9ﬁhj,v ;.

0.9hk ; ,

1,69 T 0.916:

<

335

Lh.g -

,3T.h

32.6

33 7

v "\

120"

1.08
0.695

:~o.§é5

L.

G659 .

“ LT o 0.969

'0.4733° : 0.956 .

0.139 o T 0.957 -
(0.558)

0.970

6h.6

62.3

>§5.n

67.2

136
1.2
- 0.902

0.920

- 0.139 - 0.957 66.0 0.900
{0.386) : :
@ . ")



TABLE 26

* KENYA IMPORT DEMAND REGRESSIONS FOR SITC CLASSES 0 and 1~

[N

'**““‘“““"“‘COMBINED HITH K DUMMY FAMINE VARIABLE

* GDP -

-

~

- -3.63

{-2,03).-

T 1.96
(1.60).

20,177

s
Ve
R

 -3,60

C(=2.01 . -

L

.1.5h'
(1.18)

(-0.221)

© 0,123 -
-(0.154) °

20.510

- =0.440 -

{-0.764) .
-0.0338

(-0.0612)

-0.241 -
(~0-h05) .

-0.h1}
(-0.672)

-0»11&

(-0.0162) -

~7.73

'S

(91.28)- 

-8.16
(-1.25)

£
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Femirie

R2

P

T D,

1.84 -

“(0.971) .

- -23.2
< .£0.282)

R e
-26.9
(-0.327)

54.8
(0.687)

25,9

(0.301)

" 30.2

(0s322)

" 0.9k
ol 0.944

oughL

0.927

o

- 0.917

238 :
237 )
3.8
".25'.3

22,1

l.22 .

71,05,
" 0.780

o "o'.eég'

0.707 -
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'TABLE 31 . o
KENYA IMPORT DEMAND REGRESSIONS FOR SITC CLASS 6
e (13 Observstions)
Py oop P, T Pglpg" :
: -0.135~. .0.296 ., ' "-‘o.‘191' o
< - (=0.157) (0.623) o (o).
S lodotos- - Gvsh  -o. a7 -
" (~0.0646) (0.302) (-0,691)
y . -0.180  3.22-
Ry (~0.966)  (1.47)
. . ~0.109 2.44
- (-0.636) .1k
: Y6195 nat
(=1.22) (o. 566)
" 0.262 0.217 - "-0.2187"
(0.144) .(0.384) - (-0,823)
- 0.378 - .0.0738 . -0.163
g (0.177) ’ (0.121) (-0.541)
3 -0.226 ° 0.950
’go' (-0.799) (1.25)
. -0.155  0.746
(-0.578)  (0.998)
-0.251 0. h25
 (-1.08)  (0.522)



TABLE 31-~Continued

6 A
Fe/Fy PolPy |

© D.W

. 0.306
(0,853)

~.0.150

_—_— o (0.9’ |

. 0:702

I 0.606"

0.856‘

0.$64

106 °

2.5

"2.68

2.83

.53
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0.317 -
(0;6h1)7m
0,175
(0.Lok)

0.635
(0.929)

0.180

0.157.

0.216

© 0.581
0.539

1 0.65T
-

0.829

) 2.69 ‘

2.79 -

e L5

2.63 %
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| TABLE 33
KENYA IMPORT DEMAND REGRESSIONS FOR SITC CLASS 8
(13 Observations) .
P P omp P T p8/p®
" m d . 1 m CTm
1,26 . 299 -0 -0.170 £ 10,0582
(-4.33) (2 26) (_—0;2_29) : - (0.133).
Cigee v 328t ""-b.'788 oAz
(-2.69)  (2.97). (-1.03) (0.832) -
K. - © 0,101 - -=0.839
g (-0.190)  (-0.47T)
= - 0.7k -2.93
(125) . (-2.76)
- ' 0.0708  -3.72
. . (0.180)  (-5.42)
<10k 2.07 0.529 "o 20.0569
(-6,60) (1.2&') - (0.9%0) T (-0.159) <
‘-0 995 2. 79 . YL 04162 0.0828
: (-h. 3\/ (1.58) (0.217) . (0.160)
o 0.1k2 -0.485
a (0.264)  (-0.886)
- ,
:Quo.' ' 0.708 . -0.829 .
(138 (-3.70)
) 0.0390  -1.02
(0:128) - (-7.30)
A
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B
Py / Pm

R%" GDP,. o

Li1]

‘DY,

.0.897 - .
(1.38)

0852

-0,161 - 0.771
(-0.233)" D

i

0.868

0.809

3.3k O.G;hm-

11.5,

i3.2

12‘7 -'

10.1

2,28 "

2,28

2y25 7

T 1.3

13.1, 0 \1e98.

0.552 -
(0.762)

0.893

. 0.882

0.854

o '

-0,201 . . 0.847
(-0.334)

1.06 0.886
(1.80)

6%
- 1h.9
17.6
16.6

23.3

2.3l
2,32,

2.12 -

1.63

2,19
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©TABLE 3b -

. KERYA IMPORT DEMAND REGRESSIONS FOR ‘
. SITC CLASSES 6 and 8 COMBINED
(13 Observations)

T ,8/p6,8 -
P Pg - GP . P T, "~r>g-8/1=d* _

~ | -0.346 . -L.T4  .0.785 . -0.0951
| oxoues  -o0.269  o.oM1¥ - 0.0897
| (0.050k) -(-0.123) © (-0.0b97) (0.315) ™

e e T gl0372 . -0.268
| § - (0.140) ~ (~0.150)

- Lo L 0.250 . . 1.02 . ..

e o 9 (0.530)
2 : - 0,158 -1.33,
- - o L - (-0.799)  (-0.720).

sl

— ~|=090 220 o601 . . ~0.0572 -
' (-0.321)  (~0:796) (0.969) - (<0.201T-

‘ 7| -o.015k aal07 - . - 0,096 - 0.098k
) y [ (-0.0238) (-0.317) (0.115) (0.278)
] ) . i
.§ R : 0:834 . -0.0959
RO S , ) (0.248)  (-0.188)
. “*0.386 . - 0.306
(1.25) (0.543)
Lo - ' -0.135  -0.359
' : (-0.537) (-0.638)
i

(-0:67)  (<2.01) . (1.17) v s(-00H0B). ¥ SRR
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TABLE 34--Continued

w1

R?

[RPUN

-

-0.0215 .~ .

_ {-0.0406) -

. =0.k1h
(-1.03)

1 0.0253

0:0135

0.117

 ';(1.01)

.0.1684 .,

1.8 .0.11h

2,28

i o1 .
JE-S T
2.1

BRI

s A

—-0.0ULT
(-0.0755)

-0.540

("'l.l?)

.oﬁlsg
t~mp%2
0.0381
0,155

0.593 0.107-
(0.839) ‘

2.3h4

"2.3h

2.19
2.7

2.01

X



.~ . TABIE 35

"' SUPPLEMENTARY REGRESSIONS FOR SITC 2 -

192

Linear -

GDP - . P

. F o

“'3.60 - -
{9.95)

e .o2i62
T (9.85)

"0.900

98,9

0.892 91.2 -

4

s 191

0.933 - 152.0. . .

87 (2.3) 4 . o .
] B ) .
we | - e ‘ RSN

33 1.68 0.911 112.0 . 1.53
' (10.6) .~ . .. : . .
i S~ A
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" TABLE 37

'SUPPLEMENTARY REGRESSIONS FOR SITC b |

R2

0825

, 0.855

“51.8

©.65.3

0.829 .-

0.858

53.4

1 66.3

o
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" TABLE 39

SUPPLEMENTARY KENYA REGRESSIONS FOR SITC 6

Pd GDP .

T
m

6
B/ES

Linéar

ja

. {=0.237)

-b;aosfi - 0.484 o

(coi2kg)  (1.29)

. .0.k2Y4
_(2.54)

"=0.253 7

0.388.

© .. 0,305

(3.16)

. (-0.79h) -

-0.253...

(-1057)

-0,2i5
(-1.63)

°=0.229 . ;¢

(-1.18)

(-0.513) -

-0.208 . -
{(-1.27)
-0.0961

=0.137

-0.237

U (-1.7h)

0.0127 ©
(0.357)

Log-Linear

0.362 o.hho

(0.205).- . - (0.947)
Y ougg
(1.29)
I3 0 031‘3 ) - .
(0.162)

. 0.331
{0.611) -

0.391
(1.03)

=0.305., o~

- (=1.32)

 -0.311
(=1.h2)

-0.273
{~0.989)

0,289
(-1.18)

-0.130

(-0.465)
3

-0.203 -
(-0.770)

~0.307

" (~1.54)

0.132
(0.276)
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TABLE 39~-~Continued

6 ’ 2 ,
Py /B Gop,, R F D.W.

S e o216 o8 ¢ 2,29 S
‘-0.210 T 1.33.7 T «2.29-

0Bk ous0h .2,k

T 038 - 0.80k |, .2.k3
- i 00,0357 ' 0.185 .2.61 )
o . .. )
o 0.198 . . . ..0.0629 0.336 - - 2.65
w0 T e 04689 L L s e

. o . 2.06 " 0.236 1.5 - é.36 .
- (1.67) . . L

oate- . oiees | Ag.u’ut

SR 0.168  1.01 o

_ 95?26 ok Bd3— .
012k 0.706 | 2.53

- " o . 0.0373 0.19% 2.67

%)

"0.254 ' 0.0632  0.337 . 2.70
(0.595)

J0.811 0.193 - 119  2.h9
(1.b2) ‘
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‘ TABLE 40 .
' SUPPLEMENTARY REGRESSIONS FOR SITC 6,
INCLUDING AN IMPORT SUBSTITUTION VARTABLE
{12 Observations) . o
Py : Pm <. GDP P, ‘[I'm M,
o g s o G osem ot
| (-1.18) - (0.785) = (2.82) : (-0.670)  (-2.35)
R Ced2 -7 20,150 . -0.298
- (2,29) 0. . .. (-0.958)  (-1.78) -
-0.3700  1.05 - 0.508 +  -0.132 -  -0.0521 .
(-0.188)  (0.776)  (0.519)  (-0.380) (-0.322)
’ o © - 0,196 - l0:223  © 0.02h5 -
(0.292)  (-1.15) ° (0.208) ' ‘% .
3 . ~0u187°  -0lok28
K (-0.870)  (~0.355)
£ - " -0.189  0.0660
. -+ (-0.872) . (1,03)
- ~0.150 " 0.0500
(-0.688) - (0.433)
-0.202 0.0908
(-1.04)  (0.965)
 -0.10b  -0.25k
(-0.661)  (-2.08)
-0.119  -0.259
,()-0.858) {-2.28)
. (2
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\
¢ . i 7 .
T ‘. | TABLE 40--Continued Y
. gb/pe pp Bp ap G F D.W.
‘m' "d t t+'"m r oo '
| 0.666 < - 2.39.  .d63"
. . 0.b59 . 2.27 1.99
©-0.256 0413  2.78
© 0.26: - 0.456 T .2d5
B [
5k 0.6Th 0.265 - 0.631°  2.73
(1.06}) (0.751) -
C 0 =0.1k0 - ©0.146 . 0.456 2.62
- (-0.296)
.1.89 " - _0.0876 . 0.208 0.459 " 2.76
" £0.657T) _ (-0.132) , Lo
 =0.266 .0.159  0.503 2.52
_ (~0.457) ,
. 0.536 . : 10.5  0.588 . 2.k9 3.07
“(0.270) , (2.55) .
10.8  .0.583 3.73 3.02
(2.93) "
i

S
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TABLE 40-<Continued
?d P qug B, | ¢? :- .“‘Ms
i -1.07 ; 1.15 . bh.36 - o 0.6298_ - =3.83 ST
| (o.u8L) (ien) (2.39) - . (0.0883) (-2.BO) . vy
S T 3.60 L 0a85 | w281
. (2.09) w0 (=0.781) 7 (-1.7H)
1. -o.omk 1,08 . . .. 0.633 -=0.0997 " -0.66k4
(-0.00342) (0.853) (0.465). (-0.214) = (-0.h425)
¥ . : . . ’ ) . i .
. : : _ 0.289  =0.317 0.188 . -
, S 7 (0.282) (-1.q1) o (0.170) - -
s ‘lg oo s T T sy -0l TN
3 - IR {-0.761) - (-0.261)" " ...
B " o - ) , ‘ - .
- Ef‘ . S -0.258 0.566.

. (=0.793) (0.986)
R w L TT0 -0.210 ° 0.b1g
. T : (-0.632) (0.393)

. ' -0.276 .  0.741
- ’ (=0.943) . (0.891)

~ -0.0568 -2,Lh
. '(-0,221) (-1.96)

-0.103 2.k
(-0.%56)'_ (-2.06). )

A

3
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e - - " TABLE 40--Continued
B8/p¢ /el P/B, DR R2 F. D
’ 0.53 175 2.9k
0.436  2.06 2.8
’ ’ 0.232. " 0.363 2.86 ...
0.135 0.419 2.56
S 42055 ¢ 0.8 ° 0.20  0:.465° 281
(0.802)"  (0.562) ‘ oo
. -0.202 0.138  0.k26 2,74
(-0.312) ' ‘
. ) ) S~ "
0.541 - - -0.115 0.17T 0.375 2.83
(0.522) (=0.122) _
~0.325 0.4k 0.450.  2.65,
(-0.k02) . ' '
0.326 - L. 498 0.537  2.03 3.15
(0.458) (2.34) o+ - ~ _
' 5.13° - 0.523  2.92 . - 3.02
{2.58)
)

—
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TABLE k1

' SUPPLEMENTARY REGRESSIONS FOR SITC T

‘Linear

6P P, , R® F D.W.

Co/08967 S - . o.ukk T 0.160 - 1.06 -

¢ e

(0.400) ~ o
B 0.0678  0.0107  ° Q.119 . 1.09
sy e

'Loé-’

* Linear

| o020 = - o0.0003s5 . 0.00380 - 1.06

(o.0626) - T
' -0.0150 0.000195 .  0.0021% . . “17b7"
(-0.0463) - . T
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A}
TABLE k2 °
. - SUPPLEMENTARY KENYA REGRESSIONS FOR SITC 8
' "Pm B By 7 GDP S N K ‘Pm/‘pdA
o e1l29 2.79. . =6.100
(-6.02)  (2.39) (-0.204)
: -l.22 ° 3ar . . L0258 ¢ .- 5 .
o A=5.45) ¢ - (2.9k) - . S0 . {-o.620) oot
g T S A
f=1 F " ‘ oo =1, 9
3 . e, .
' " -3.90
X (=5:20)

-3.79

2103 2,06 0.466

(-8.10) (x.31) (1.23) .

-1,02 2,73 7 0.265 . ™
(-1.22). - (1.67) _ - (0.728)

-0.349
(-2.01)‘

Log-Linear

© -1.05
(~6.64)

=102
(-8-55)
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B, /B3

-Pg/B "' GDP,

.D.W?

0.780

o(3.18) -

Y 0;651--
. (2.70)

3.70

A'¥:(3€asl.‘r

‘2,29 -

. 2.18
sz T

L2.01

,”Aﬂmo;zas,ri .

(4.05)

0.572
(3.34)

1.13
{4.90)

0.892: -

0.861
© .0.853

0.816

0.886

22.3
29.0

22.2

" 38.8

R N

.2.29“‘4

'2f26

2.22
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CHAPTER V

N ° w

~ THE EFFECT OF TARIFFS ON GOVERNMENT

REVENUE -AND INCOME GROUPS

Tariffs ‘are an importa.nt va.riable not only in the import demand

~ L.

’ﬁmction, “but also in the determination -of government revenue i‘or

mgxgy less develop_ed countries and in- the tax burden from import: duties
. - e S :

... borne byQ housebolds at various: levels -of income. These two rema.in:lng

'implications of tariffs are explored in this chapter.

.-

- Imports; Tariffs, .and. Governtient Revénue

" The .importance of tariffs for govéﬁment.z‘evehuéwin Kenya can be .:
seei;"in the proportion of central government revenue yieided 'by.ﬂimpox‘t
taxes since 1960 which has been rising and haes varied between 35

percent .and 100 percent.l This - -

+ + .« heavy reliance on customs duties follows the
world-wide pattern on this question; in countries in
vwhich a high percentage of goods other than basic

" staples is imported and the levels of domestic .
commercial activities and of education are relatively’
low, the customs duty is the.simplest means of col-

‘ lecting most.government revenue. . . .2

bl
H

Republic of Kenya., Kenya Statistical Abstra.cts for thé relevant

- 2John F. Due, Taxation and Ecdnomic Develo;iment in Tropical Africa
(Cambridge, Massachusetts: MIT Press, 1963), p. 28.

V.

[y

Lot
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Legislative records.also,reveal thit many of the tariff thanges in
East Africa were motivated by the de51re to raise’ revenue.v However,
.as tariffs increase, theory and the- preceding empirical results

indicate that import volume tends to fall. Hhile the tariff increases

tend to 1ncrease revenue collected the. import volume declines would

tend to decrease revenue from-import duties.“ Tnus,.the ‘overall effect -

?én‘government révenue is not obvious.

Since this reliance on import duties for revenue is common . among L

- v . . L

less developed countries but its success in raising’ revenue not
necessarily-certain on theoretical grounds, an_exten51on of the
. o . i " ] )
....preceding importAdemand'analysisﬂVhich.includedva teriff variable to -~ 7"
’aﬁ anelysis.of its effect on government revenue would be useful. '

- Another argument for the extension of an import and tariff analysis to
include its government ‘revenue effects is the alleged neglect in 'eL.<

‘ economic literature of studiés on domestic sources of finance for 7

developing nations in favor of studies of foreign aid and finance.l

o :Methodology

" The methodology for this analysis could have several dimensions.
‘aggé%ne approech would be to usé the import demand function directly by

amalyzing the.coefficient_of:the tariff veriable, particularly the

~

elasticitv estimate. This could be done for both aggregate.imports in

an effort to estimate the overall possibilities of raising revenue in

: 15.F. .Ewing, "Some Recent Contributions to the Literature on
Economic Development," The Journal of Modern Africen Studies, h 13
(November, 1966), 335-348. .
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_elasticity. -The former is calculated from the product of the regree-.

Tsionlcoefficient of the tariff variable in the linear regressions and':
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this manner and for selected imports or import categories to determine
revenue possibilities for apecific import claasea.
Since’ elasticity estimates can be calculated several ways, the

empirical elasticity results will contain both a linear and 1og-linear

'regreasion eatimate for the=tariff elasticity. The latter is obtained

directly from the regreaaion coefficient of the tariff variable in ’

: log-linear regreasiona and assumes the curve to be of constant

the ratio of the Jnean for the tariff and import quantity indices in

the- formula, E= (T/Q)XGJQﬁaT) = (T/Q)}X" (regression coefficient) vhere e

T and Q are evaluated at their means. This means the linear regreah

sion, estimate of the tariff elasticity is evaluated on the curye at N

&8 : N

'the point of mean value for each of the two variables. S

Another approach would be to make government revenue a function
of the relevant variables, many of themn found in the import demand
function, such as income and tariffs.' This approach would be a more

direct attempt to atatistically investigate the role that tariffs. as

opposed to*income, ‘played in the determination of government revenue.
Tariff Elasticity Analysis.

The partial elasticity of the tariff variable for the‘import demand .

i regreasiona discussed in Chapter II and reproduced in the Appendix to

this chapter, in Table h3 for the traditional import demand model and

in T%blehh for the price.of time import demand model is consistently a

. little less than unity for both Kenya and East-Africa. All of these

regreasiona_are based on official government statistics.

-

\.

Y



- greater than 0.6 to 0 8 For Kenya, ‘the 1inear regression estimates
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’ The range of tariff elasticities encountered for Kenyg was 0.696 .
.to 0.807 in the. Linear regressions and:0.646 to 0.856 in the log-
'lihesr regfessions. If only regression_coefficients significsntly
different from zero.are considered relevant the range dropa to 0.696
to 0. 733 and 0. 706 to 0. 856 respectively. '
For East Africa the range of tariff elasticities was . 0.599 to
0 729 for linear regressions ‘and 0.718 %o 0. 7&8 for log—linear

regressions, with all East African tariff variable coefficients being

.- significant; The impact of these results is that the tariff elasti- ;,:}~-

~city v1th respect”to import volume is 1ikely to ‘be in. the 0. 6 to. 0 8

range. .

' For the price of time import model summarized in Table hh, the

tariff elasticity is still: consistently below unity, but somewhat

- .

-~

range from 0. 781 to 0 90h and the log-linear estimate rsnge is from

0.873 to 0 910. For East Africa, the ranges are 0 700 to 0. 815 and

. .
‘0,787 to 0.846, respectively. A1l price of time tariff variable

- coefficiehts‘WEre significant. The result iz a tariff elasticity with

respect to import volume of approximately 0.7 to 0. 9

The tariff elasticxties-of individual import classes also tend

ks

to be inelastic but are generally even smaller in magnitude at least
for the traditional import demand model. These elasticities, '
tebularized in Table 46 and hT,_ranée from 0.0219 to only 0.597 for

the traditional model and 0.0800 to 1.06 for,th; price of time model

'regressions5 excluding some cases with low positive elesticities. e

' SITC classes 2 and 4 are excluded from the table since all tariff
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. ‘coefficients vere of improper sign. The only elasticities based on

significant. coefficients were in SITC class 0 and 1, vhere tsriff .

] elasticity estimates were 0.587 and 0.597 for the traditional model and

0.634 for the price of time model, and ailso in SITC class T for the

price of time model, where the elasticity estimate was 1.06. SITC

E-

class T for the price 'cf_time model also had e tariff elasticity based

on an irsignificant regression coefficient of magnitude 0.915, the

A only otner tariff elasticity to approach unity.'

By SITC cls.sses, the tariff elasticity estims.te for SITC class

-

Ny 0 and 1 wss around 0 6 for - the 1og-linear regtessmns and between 0 1.

\’—'
and 0.3 ,for “the l:l;nea.r regressions. For/SITC class_ 3 the tariff

elasticity‘was-less than 0.1 for the 1inear'regressions' and- around

0. 3 or O. h for the log-lineer regressions. _ SI'I'G class 5 had either a8 ]

‘trsditionsl model and a tarift‘ elasticity of around 0. 3 or 0.k for

the pricerof time model, In- SITC cla.ss 6 the tariff ela.sticity ra.nge

was approximately 0.15 to 0.35. SITC class 7 ta.riff elasticities

“were 0.5 fcr.‘the" traditional model angi, as already discussed, were

arotm'dvunity for the price of time model. SITC class 8 was élagued with
positive ela;_\ticities, but thoseliwhich were negative were about 0.15

for the ‘t'raditionalk mcdelr snd les’s. than 0.1 iior‘ the price. of time

model. ) . A | »

'I'he implication of these import demand tariff elasticities for

AowT

' jgovernment revenue 1s that, with the possible exception of SITC clsss

7 _where- the price of time tariff elasticitie_s were unitary, tariff

ratefchenges are likely to be successful in raising additional

'positive or very small negative elasticity in the 0 1 range for the \ " v
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government revenue due to inelastic tariff\elaaticities. I the

aggregate, however, tariff rate changes may not be extremely auccesa-

'ful, since the upper range of the aggregate tariff elasticities is

near unity. If the import,demand tariff elasticity vere unitary, oo

tariff changea would have nd impact on revenue since the marginal »

tariff increase would be precisely cancelled by the concommitant import

.

- decrease and revenue ‘which equals the product of tariff rate and import )
volume would he umchanged. However, an import demand tariff elasti-

“city of lesa than unity implies that imports decline less than tariffs

increase and revenue would\increase. The upper range of the aggre-

T (

gate.tariff elasticity estimates of ‘0.8 or 0. 9 are not greatly less

than unity, 80 that if the true tariff elasticity were in the upper -

- range, the impact on revenue would not be great. The further the

‘true tariff elasticity slips toward the lower portion of the empiricach‘-

‘range, the greater ‘the impact of tariff changes on government'revenue..”

For several SITC classes with rather small tariff elasticitiea the .

: implication id that revenue possibilitiea should be promising.

o

Government Revenue Analysis

In an effort to statistically test more directly the impact of

© tariffs and revenue from customa duties on government zevenue, several

regreaaions were run betueen revenue data and tariffs and/or income,
the other maJor variable likely to be an importamt determinant .of
government revenue., Table 47 in the Appendix to this chapter contains
the regressions with total recurrent revenue as a proxy of government

revenue and Table,hB contains the regressions with revenue from’taxes

T 210
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.as the relevant proxy .of government revenue which is influecned by
tariffs and national income. The revenue data series and their
‘sources_as_well.as a discussion of this data are available in the

Data Appendix. v ) ’ . - R

In addition %o, the usual regression coefficient and t value“for *
that coefficient in parentheses belov the regression coefficient
theése” tsbles have revenue elasticity estimates for the tariff and gross
- domestic- product~variables above the regression coefficient end 8 .

" colutin containing the coefficient ‘of determination (B ) between the
‘tvo r@levant‘independent variables in those regressions vhere more
" than one variable’was utilized;

With recurrent revenue as the dependent veriable the tariff -

) variable and the variable measuring revenue obtained from import

taxes have -3 significant and elastic impact on recurrent revenue onll.y"L

"when they are the sole explanatory variable. Even then the msximum
implied elasticity is only 1 09, approximately unity)\ When regressed
t-' along with a gross domestic product variable both variables lose

' their significa;ce and yield only small’ revenue elasticities of a
magnitude less than 0.2. The reveénue elasticity of the tariff
.variable is 0. 0780 for the linear regression estimste and 0.0765 for
the log-linear regression estimate. In contrast, the revenue
elastidities of the income variable range from 1.09 to 1.39 after
accounting for customs duty. Except for the 1inear regression
coupling the gross domestic product variable with the variable repre-
senting‘revenue obtained from import duties, all the gross domestic

S

product variable coefficients were. significant.

211
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revenue elasticity of the tariff variable was either insignificant

Ao, 015h) or’ negative (-o 0699) and insignificant. Again oy contre.st

.dutiea with gross*domestic product the coefficients of the gross = "~

ment revenue.
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Theiregressions with revenue from taxes as a proxy of ‘the relevant
government revenue variable yield similar resulta. Again, the tariff -
variablea and the variable representing revenue obtained fromlimport
duties were significant only vhen they were the sole explanatory s

variables. Likewiae, the tariff veriable had e revenue elasticity ‘@

" either slightly above unity (1.04) or approaching unity (0 96k) only

wheén' 1t was the sole independent variable. On other occasions, the

'except for the regressions coupling revenue obtained from import

"

domeatic product variable were significant and their implied elasti-

cities greater than unity, ranging from 1 33 to l h6

o

T The, conclusion that can be dravn from these regressions of Sl

‘ government revenue with several relevant variables is*that,tariffa

and revenue obtained from import duties, at least whsn separately-.

accounting”forhincome changes, do not havé a significant influence of

o

_government revenue and are very inelastic in their effect'on govern~

"
This conclusion must be tempered»somewhat by two considerations.

The' measure of tariff level was the ratio of duty collected to‘import

L4

. . . / .
. value. It must be remembered that this measure is susceptible to the

1

' index numbef problem and to -the extent tariff changes are not

~

1gee page 217 for a more detailed explanation.

RN
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_ customs duty—vas over 0 9 but that between gross domestic product and

.1the tariff variable varied betveen 0.6 and 0. 7 The tariff variable o
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accurately reflected by this- ratio the preceding discussion could be

'mialeading.r

Secondly, several of these regressions, particularly those

_wemploying the import duty revenue variable with the gross domestic

product variable are plagued with multicollinearity problems. Ae o

the tables indicate, the coefficient of determination (R ) betveen '

‘groas domestic product and the variable measuring revenue obtained from

. regresaions ahould not be aeriously impaired but tﬁe revenue from ~

-import duty regrebsion'results cduld suffer from multicollinearity.

Summéry

3 -

- The tariff elasticity obtained from import demand equations bl
suggesta tariff inelasticity with reepect to import volume. Conse- ’

quently, the impact of tariff changes ‘on government revenue is likely

Yo be favorable, but probably not greatly favorable since the tariff

a

elasticity with respect to imports may-not be greatly below unity,
except for some SITC classes of imports where empirical elasticities
were low., .

‘

The direct empirical iﬁpact of tariffs and revenue obtained from

_customs dutv on governmenit revenue is neither very great nor signifi-

cant when income is accounted for separately, a%though statistical

problems of multicollinearity and measurement of tariff changes

——

decrease the significance of this conclusion.
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. cations of the ta.riff structure for va.rioua income cle.sses. The
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Tl'_xe appropriate conclusi_on appears 16 be that tariffs\ are likely

'to_ have played a role in government revenue, ‘bu't the available

empirical evidegce does not indicate the.t their role c‘has been very

Cgreat. . o

N The Effect of Tariffs on Different -Inconié Groui)s~ )

The intent of this section is to e.nalyze the te.x burden 1mpli-

.hy'potheeis will be that the ta.riff burden is progressive so that the .

greater ‘the income group the grea.ter will be the- tariff burden. A

.y Lo L e L s s . P TR

Methodology

-- The proposed means, by which this comps.rison by income class might
AN
'be made is to obta.in ﬁ'om expenditure eurveys the. proport:.on o’f '

expenditure by each income cle.ss on each commodity, represented by e,

and multiply that by the tariff rate .on this commod;ty, represented by

t. The tota.l impac_t of_-the tariff, repreeented by T, on this income
class would then be the summation of each of tnese producta .: Mathe-
matically, the formula.tion would be: T == et, These values of T
for each income group could: also be interpreted as a weighted average
of the tariff rates where the weights, e, are the importence of that.
-~ o .
ta.rifi"- rate .in the expenditure pattern of the income group being ‘
analyzed. . . R 0
Sucn a ce.lculdtion implicitly assumes that tariffs affect the
price of domestic commodities as neil as _importe,ﬂ an assumption which -

is J,ikely'true for many but not all domestically produced commodities.
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. were available, vhich it is not, such a calculation Hould

- tariff-burden distribution. Each of these two aasumptions is used

"and expenditure: classifications need to be'synchroniged;and,nadeAcom-
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If expenditure‘étatistics were separately a?Eilabie for imported and

domestically produced commodities, -only tne former could be employed in

.- the calculation of a tariff burden index. But even if this informatiom-. :

Bo‘be an -
imprecise neasure of tne,expenditure burden derived from the tariff. '*
since it would disregard any protective effects of a tariff for
domeatic production.

While the iack of data does not allow separation of expendituref i
into import and donestic components, an arbitrary assumption about the":.~
proportion of income spent by each income’ class on’ imports or their R
domestic substitutes benefitting from tariffa could ‘and-will be made
to test the implications of such an assumption for the pattern of *
in turn to calculate two alternative tariff burden indices. One'will b F-:
reflect the assumption that all expenditure in an income claas is o
affected by tariffs and the other will. assume that’ only & proportion

!
“‘of expenditure in each class is affected by the tariff. This proportion

will be assumed to be, greater the greater’tnerincome of thejgroup.
This assumption vopld be in agreement with the appraisal- that the more
weaithy the.fanily or group the éreater its_consumption of imports.
In practice,'the methoda of ascertaining-both t and e and
relating‘them to each other becones complex. Firat; expenditure
classes are diverse groups containing more than orig commodity and

relevant to sevgral‘tariff rates, 'Second, tariff rate classifications

parable to each other. If both were availablé with identical
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classificationa, the problem would not exist.. If each was evailable

in sufficientr detail, aggregation could 1ead to newecomparable—— :

'groupings and the problem would be minimized. Unfortunately, neither

““exists for Kenya. The tariff schedule has considerable detail,%

the expenditnre_surveya do not,\at least not in the-énmmaries readily

, available.

Ih-orderwto make the two lists comperable on'the baaisiof'the

summary information, an aggregation of the more detailed tariff rates
for several elasaifications would be necessary. »Thia"aggregatfon‘o;fi-'

raises the question of what kind of average would be appropriate. An-

-

‘ unveighted average weuld probably,notAbe.particularly»appropriate

'since'ail tariff-rates vhether near 100 percent or zero would carry

-_the -same weight in aggregation whether or not they were actually

-

important. if a weighted average is more appropriate the questionv Ay

raiaeg ist Whatdghould,be used as’ weights? Often the veight or’

importanee:of a tariff is taken‘to‘be the magnitude of’imports.at
o . o

.‘that rate or in ‘that import classification: But this is the semeiaa

duty collected in that rate or import class. since the tariff rate, t,

multiplied by import opantity, m, is tm, or import'duty resulting from

‘import quantity, m. This result simplifies the coordination for

numerous ciassifications in the Kenyan expenditure surveys vhich are
closely comparable to SITC trade classifications for which data on

duty collected is available. On these grounds, the (weighted) average
Coa .)

1Periodically a-tariff schedule is published., One of these was
updated to 1968 in an earlier research project. The tariff rate
schedule is also available in the Laws of Kenga, published sporatically.



- rates on-all commodity groups were to 1ncrease'by a certein pro-

- commodity-group to total 1mports remarnea”tchanged. If these weighta

3ref1ect the- change in tariff rates.~_“ S ";"“j-. Co e ;
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ad valorem tariff rate for any expenditure cigssification will be

~defined to be the duty collected in that clessification divided by

total import value in that classification. ‘This would mean. that e.ny~

_“specific tariff rates in the tariff schedule would he changed to an

ad valorem quivalent.- - : o : ’ , S

This would also mean that this average tariff rate pould:be

"eusceptihle to thevindex numberlproblem, For example,zif all tariff

“portion, P the ratio of duty collected to 1mport volume would also"

rise by the proportion P, only if the proportion of imports in each '

- were redistributed the average tariff rate would not accurately

S

U
The third complication is that of determining which imports ahd o

therefore which tariff rates are to be included in a given expenditure

class and thus in the average ad valorem tariff rate. Some explanations

" of the definitione for‘each expenditure class»are‘available with‘the_

NS

expenditure surveys themselves, and others’are available in studies
which have'used.these expenditure surveys.l From this information on
definitions, the most 1mportant-import groups falling into each

expenditure classificationﬁcould'be identified. Import ahd tariff duty

s

lAmong them are Benton F. Massell and Judith U, Heyer, "Household

_ Expenditure in Nairobi: A Statistical Analysis of ‘Consumer Behavior,"
_Discussion Faper No, 48, Institute for Development Studies, University .

College, Nairobi {April, 1967), and Benton F, Massell, "Determinants of  -——

- Household:Expenditure-in Rural Kenys," Discussion Paper No. 49, Institute

for Development Studies Univeraity College, Nairobi (April, 1967).
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data could then be’ obtained for these import*groupa to calculate the
average ad valorem tariff rate as described earlier.

A aecond source of tariff rate information would be to glean

K]

) from a stndy of th “tarift echedule the rate of duty commonly applied

to the type oﬁvcommodity contained in each‘expenditure class. While the
tariff rates obtained by such methods atre necessarily to some extent .

’"f:‘ subJective, every attempt is made to extract the rate vhich is most :
representative .of the rate applied to the relevant tyye of commodityi. -
Where more than one rate ie common, .an intermediate rate hetween the 2;...ﬂ; T

.common_rates will be utilized. .Bach of-these tariff ratea,‘the ratio
of duty collectedrto.imports'and the ' representative tariff rates, .
will form, in turn, the basis for the tariff burden calculation.

SR}

!Tariff Burden Indices S
Nl

Data on tariffs, duty collected and expenditure relevant to the T

calculation of a tariff burden index are’available in Kenya trade and

: tatatistical publications. The summary results of & recent expenditure

“«

survey, available for several years in the Kenya Statistical Abstract

is reproduced in Table 10 in the Data Appendix where a diacuasion of
this data and its coordination with tariff rates can also be found.
This expenditure data was coordinated with two different sets of
tariff rate data. The first set of tariff data was based on the
ratio of duty collected-to import value by SITQ class. Eacn expendi-
ture clasaification then had the most relevant SITC clasa.average
tariff rate applied to it for purposes of calculating the tariff

burden for the various income classes. Table 49 summarizes these tariff

burden indices for several years.

.
\ ) )
.



The second set of tariff rate date was‘basedlgn_what vas Judged
to be 8 "representative" tariff rate for‘commoditiés'likely to be

part of each expenditure class. These‘rates vere then used to cal-

culate the tariff burden for each income ‘class for several years...

Table 50 contains, ‘these, caloulations. o o E

2.

',Forreach set of tariff rates, an alternative tariff burden vas ._

cy

‘alsoxcalculated to'abstract from the abnormally large entry for trans;_
I.port'eduipment—in one income-class due to.tnefnurchase of an auto- .

i mobile by one family during the survey time period. ' This alternative B

entry.ignores the transport equipment expenditure”in caIculating the
tariff burden index. .

Three general conclusions emerge from a study of these-tariff

L burden calculations and their distribution among income classes. The

first is that the tariff burdens are somewhat greater with the repre- E

sentative rate than for the average tariff rate calculated from the

ratio of duty collected to import value’ in each SITC’glass, probably

"t due to some Iower duty or. duty free imports in the duty collected

LY

ﬁstatistics. The second is that the tariff burden by either measure

has been increasing ‘over the years for all income classes but tended
to increase less for the highest income level than for the lower and
middle income levels. The third is that the tariff burden tends to

be greater for the lower and middle income classes than for the higher
income class; These last two observations‘gleaned from the available (

< . 4

EA discussion. of this complication is discussed in the.Data

. Appendix where it is noticeable in Table 10.
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statistical data indicate that most of the‘burden at present and

progreasively more of the burden over time tends to fall on lower

As’ already discussed, an implicitwaaaumption of the foregoing
tariff burden calculations was that either all income classea ape;t »
the same’ proportion on imported commodities, orvthat if'tney spent
différent proportiona dnrimported commodities;-the domeetically ’

. : ) produced commodities reflected in,their price an upward bias equal to .
v . the import duf& of similar oommodities, such ‘&s’ could occur with import o ,;‘ :
Bubstitutes produced behind tariff protection.

. If this aasumption is dropped, and it is assumed (probably

fa-

realistically) that the higher the income level .the greater the pro-
portion spent on imports or domestically producéd 1tems increased in
price by tariffs on similar commodities, a different set of conclueioné
femergea. Tables -51 and 52 repeat the tariff burden calculationa of
Tables h9 and 50 with the modification that the lowest income class
‘..t spends 5»percent of its expenditure on importa,or tariff influenced
commoditiea:and‘that each successive income class spends an‘additional‘
5 percent on such commodities until the higheat.income-class spends
) 35 percent of its total expenditure on such commodities. :
Under these undoubtedly more . realistic assumptions, the tariff
- o burden'increasee successively as income riaes, particularly for the
alternative set of tariff burden\calculationa, f@r any year and with
either t&pe of tariff rate. Likewise, the increases in tariff burden
over the yeara appear to be generally greater the higher'the income -"'/
claas. Under these aasumptiona, the more vealthy tend ‘to have the

greater tariff burden.
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Special note should be taken, however, that this latter conclusion

of greater and rising tariff burdens for the more-uealthy was ottained

from applying an assumption that the vealthy have a eucceseively greater

tendency to import. This ‘can be construed as simply getting out of the

statistics vhat we put. into ‘them. ' The. data without_modification do noﬁ

suppoxt this conclusion. In fact, the reverse tends to:occur. On_the

'other‘ﬁend,uif‘thie.assumptiou which is imposed‘onjthe.statistics is
. realistic, the'reaults should alao be realietic end appropriate._
‘ Since expenditure surveya to date have not separated expenditures on
imported commodities from expenditures ‘on domestically produced

commoditiee, whichimay or may not’ reflect higher prices‘due to tariff

ia

protection, this asoumption cannot be empirically verifled. Thus,
thie conclusion must be that the dete itself without additioual . ;
assumptions will not, support the hypothesia that the higher the .
”income level the greater the tariff burden nor will it support the -
hypothesis that the greater the income level the greater the increase
4'_of tariff burden over time, but with the impoeition of what is likely
to be a realistic aesumption that the more wealthy import‘a greater
proportion of each expenditure elaesification, all these hypotheses are

supported. ‘ : S
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_____ ;:CHAPTER VI

CONCLUSION

“The int'ent of' this conclndiné chapter is tvofold. Firat, projec-

tions will be made of the pr:mcipal variables employed in this study

LIS SN

to derive some of the implications of these empirical relationships fo‘r‘ o

the nea,x;_ future.and to compare these project‘iops with those of the

- T - 1 - -, TN, : .
Kenya Development Plan. -Second, a‘summery -of the major findings of

this -etudy and ti'xeir policy implica.tions willl close this study.

Projecti;ons"'and' Plan Implicat'ions"

-Some of the data collected for thie study which were employed to -

derive regression equa.tions will be projected to the year 19711 and

“utilized in the statistical rela.tionships developed in this study. These

S

ro,jections are based. on anticipated grovth rates derived f‘rom the
development--plan;- exc'eptwfor ‘those statistical measures vhich are not
projected_in the plan. The letter will be progectedlon the basis of
extrap’ola.ted Va.nnua.l growth rates during the Ayears» 195h-1966.
Somép'problems of coordination exist in relating plan data to th/e-

data utilized in this study and in relating pa.st extrapolations to
- l-’ . -

lGovernment of Kenya, Kenya Development Plan for the period

- 970—12114
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“the letest deta avsileble to the planners while the last year .
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N -

contemporary data series, First, several of-the official statistical

‘”series were modified sfter 1966 and therefbre are no 1onger strictly

compareble to the preceding data series utilized in this study This

is true, for example, for the national income statistics vhich were |

modified(in 1968. However, aince the projections either in the.- plan

or from extrepolst_gn, are not likely to be exceedingly precise and

previous ststistical dets, the analysis in thia section will assume

B — - A . K3 s

'_dats eomperebility between all. plan dsta ‘and. 'the data For preceding

yedrs utilized by this study as well-es between the latter and contem- '

. porary dats..-v .

Second all plen proJections are based on 1967 data which were

utilized for import demand data in this study was 1966. Hence, the

: plsn projections‘in.this study will utilize the growth rstes‘found iu.-
‘the developnent plan, but vill use these assumed groytnhretes for

‘pProjections of'1966'data‘es.opposed to tne'plsn_prgjections of 1967

5 . - ' .

data. The differences‘in projections resulting from this one year

difference for a total of eight years are likely to be minor; however,

the differences caused by the previously discussed changea in the

definitions of statistical series are difficult to determine.
The projected growth rate of monetary gross domestic product is

7.8 percent per annum.l The projected rate of increase for import.

.

1Governm.ent of Kenya, Kenys Development Plen for the Period 1970-
1974, p. lh2.

' Bince the statisticel data modificstions are not totsl redefinitions of

"

al



In

" for projections, the 197h magnitude of the price of time variable will

~including tariffs, would be possible.3 Nofurther detaila\are given.

..On this baeia, the tariff variable vill be assumed constant, for the

237

~ . . . ) -

-prices-is 1»percent per annum.; " The plan'does\hot directly proJect
wchanges in domestic price 1eve18, but .does heavily emphasize an

““incomes policy aimed at_keeping prices dovn and mitigating the mal&iae

tribution of income by keeping urban incomes down.2 On this basie,

domestic priceS”will, for the Bake of the plan proJections, be“ . ®

assumed bo remain uncpanged, but they will be complemented by supplee .

'mentary calculations based on extrapolation from the past. The only

comment in the Development Plan.vhich relates -to-the -price. of time ;~:“““’;;~*
variable is this incomes policy aimed at alowing and hopefully stemming '

the rise of- urban incomes, 80 when the price of time model is employed

be extrapolated from the past rather than obtained from the plan.
Likewise, the plan does not directly Bpeak to. tariff Ghanges but does” n;

expect fewer imports in .high duty categories, primarily due to import

‘substituxion, so that’ tax increases of various kinds presumably

initial plan projections and vill be supplemented later by extray
poletions from the past; The volume of commodity imports is expected

to increase-by 7 5 percent per annum which is ' more or less in line

lGoVernment of Kenyd, Kenya Development Plan for the Period

1970-197k, p. 15k.

2Government of Kenya, Kenya Development Plan for ‘the Period

270-121 pp. 132-139.

T e

3Government of Kenya, Kenya Development Plan for the Period
1210-121h, p. 15h,
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with the growth of Monetary Gross Domestic Product vl mhe application

of theae ratea of increase to the relevant variables in the import

3>

~ Gemand’ model, including the assumptions of an effective incomes. and

-de

price policy and no import duty increases, yields the 197h magnitudea .

ia

) preceeding thirteen years, the 19Th magnitudes of these variables,

summarized in the middle ‘of -Table 53

When the assumptions of sn effective incomes and price policy snd

.no import duty increaaes are dropped and replaced by an’ assumption

some of which were baged on planned increeses and others on past

.;”performance, are as indicatéd in the last row of Table 53. ‘These

extrapolationa of past performance were obtained by calculating an

awerage snnual rate of change for. the years 195h through 1966 for. each

- that these variables will continue to behaxe as- they -have ip theﬂ-~ L

1970-1974, p. 154.

. variable and then'applying"this average annual rate of change to 1966
.:data in order to estimate their 197& values. The implicationa.of ‘this

'shift in ssaumptiona are greater tariffs and domestic prices, with

their concommitant deoreases in relative commodity prices and in real

' grosa domestic product‘as compared to monetary gross domestic product.

. Real gross domestic product does, however,‘incresse betweer 1966 and

197h even though the higher price level deflates the monetary figurea.
These two alternatize seta of 19Tk data projections form the basis

for the two sets of projected import volume in the fouwr right hand

‘columns of Taole Sh. The first two of %these four columns utilize the

;Government of Kenya, Kenya Development Plan for the Period
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) supplement to and check on'the Kenyan statistical projections. A-

N g A

planned rates of increase obtainéd from the middle.row of the previoua‘

table while the last two columns utflize the combined planned and

. extrapolated _rates. of increase for-the. relevant variables obtained from

o

the last rov of the previous table. The regreseionxeqnatione -are

obtained from the firet eight rows of Table 12 for Kenya and the first

o four.rowa ‘of Table 3 for East Africa. D

With each of these alternative sets of data, two different sets of

regression eqnationa are employed, -one- set derived from Kenyan data,,rize PRI

the .other from Eaet African data. While the Kenyan regressione are
- -more directly applicable to’ projections of imports for Kenya, the Eabt
African'regreasiona were statistically superior and were derived from

_variables of eimilar -magnitude so that these proJections could be a

A

similar rationale exists for the price of time model import proJections

- .

'in the lower half of Table 5h; Despite the fact that no_official

_ price of time,projections,were.available;in the plan, other than the

attempt to keep wages down by an incomes policy; the regressions for
this model were statistically preferable to the traditional import
demand model for Kenya and could also be a supplement to and check on
the traditional model import proJections. ’

For each of theee alternative models and data proJeetions; import

volume is projected on the basis of two pairs of regressions: one

pair employing individual variables and the other pair employing
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ratios. Within each of these pairs each of the two alternative

‘domestic price indices are utilized.;

The proJections of import volume derived from the Kenyan regres-

“aion equations and basedion.planedata,projections are- variable.-

,mately.equalxto-the plan estimate. The priﬁary'reaeone“for this ~

; around the plan estimate-with “half of the estimates epproximately 10 ¢ |

percent above planned imports and the other half abont lO percent below

"planned imports. With the East African equations baged on plan data,

the import proJections are consistently above the plan estimate..p S

When the import proJections are based on’ a combination of plan ) )

T Adata and data extrapolatlons from the past 1mport proJectlons

" decrease 80 that Kenyan import projections are consistently below the

plan estimate while the average East African projection is approxi-

decline in imports with combined plen and extrapolated data are the

Jincreeae in tariffs and the lower real income due to domestic price

- rises. ' | t o~

e

The projections of import demand for the price of time model
regressions vhich also utilized a combination of plan and extrapolated

data projections, including the crucial price of time estimate which

the planners hoped to keep stable with an incomes policy,.are cohparable

‘to the traditional import demand projections with combined plan and

.

extrapolatéd data. The import projections by these equations are‘

consistentl& below the plan estimate. - .

41The official_discussions of domestic prices in the plan appear
to. be based on the wage earner's index. See Government of Kenya,
Kenya Pevelopment Plan for the Period 1970-1974, pp. 133-140.
. . . " ' ,

T
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To summarize, the econometric import projections of this study for

Kenya indicate that’ if there are no maJor anticipated changes in the

structure of import demand and if there are no explicit policy changes

planned for imports, the plen estimate is generally of the proper

magnitnde.- However, if. the statistically preferable East African’

regressions‘sre employed,_the proqected‘estimetes of_import'volume

‘are -greater thar planned'imports,'perticulsrly'if‘suggested'plen

kpolicies for prices, incomes, and tariffs succeed, even if. there uere o

ﬂtmnouanticipated or explicitly'plenned policy changes in the structure -:
of import-demand. One explicit plan policy ‘which could put additionsl

: pressure‘on‘importS'ere“subStentiel imports of'cepitel goods 61

planned development and 1mports of raw materials and inputs for the "

producing sectors, such as’ crude petroleum, chemicels, and base -

IR

g SR
metsls,-which-despite the exploitation of import substitntion, could

increesebimports more” than indicated by the preceding analysis, at

4

Summary and Conclusions

This study investiéeted nomerousiespects of import demand and
tariffs. The purpose of this section is to summarite the major findings
on the snbstantive questione investigated. .

The tests of.the traditionel import demand model employing

official Kenyan and East African statistics had empiricel results

lcovernment of Kenye, Kbnye Development Plen for the Period

1970-197h, > 154,

P o —
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which were good for all regressions, linear an\;log-linear. These regres-
sions all had Significant F values at the 95 percent level, and many,
including all the East African regreSSions, were Significant at_ the 99

percent level. The multiple coefficients of determination (R2) were

between 0. 71 end 0. Bl for Kenyen regress1ons and 0. 8h to 0. BB\KQE‘Eiet__”G

" African regressions. The variables with Significant coefficients were

tariffs which were all Significent for East Afriéﬁ; followed closelyﬁby

s

' real and mcnetary-gross domestic product which again were all significant

‘;"for«East African regressions;"end“the“felative commodity prices.* No e

indiViduel import price or domestic price variables were Significant but -

-

the former'did‘generally have t values in the 1. h to 2.1 range, indicating;;

i"" " “that it did tend to_have some. effect, although not significant.
A - The substitution of East African import price statistics for offi—
. L-'- ) Cial Kenyan import price stetistics did not improve the statistical per-\ h; . -
V formance ‘nor did the substitution of Craig import price statistics for

V.Off1c181 Kenyan data. Eor East'African regressions,_officiel dete pereA
formed better empiricaliy than did either the Craig modi;icetions of the
official East African import price index or the independent Craig import
price calculations. ) .

None of the~domeatic price Yariables performed well empirically.
- . This nas.particularly>true for the East African regressione when the
Kenyan price index was utilized as & proxy for East Africen price
behavior. . This{pould indicate that Kenyen domestic price indices are
not a good proxy for East African price behavior. Of the two alter-~
natire'domestic price index calculations employed neither performed

unambiguously better, so that regressions for dieaggregated imports

utilized the unmodified official Kenyan statistical series.

\

.
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. The test of the hypothesis that the source 8f income as well\as

‘its magnitude affects -imports did not yield a statistically significant

difference in the céefficients of the agricultural as compared to6 the
non-agricultural component of income and thus no statistically
significant difference An. their impact on imports is 1ndicated.

However, the differences in‘Kenyan regtessions generally‘supported

wtne,hypothesis and the diiferenees'in the East Afriean regressions

unanlmously supported the hypothe81s, deSpite the fact that these

differences were not statistically significant. Hence; the general :
z‘concluslon must be that while the differences between these two sources

A of income on imgorts _areé not. ststistieally significant; there is some

evidence of a somewhat greater impact on imports for non—agricultural

‘income as compared w1th agricultural income,. The statistical perfor—

' mshce of these regre531ons with a split income variable did not attain.

that for the earlier regressions employing a single income varisble.
Tests of the traditional import model .with disaggregated imports

yielded good statistical fits for all except SITC import classes 6

“and 7. This was particularly true for the supplementary regressions

_:which excluded any variables tending to perform perversely, in which

case statistical fits improved substantially. A famine variable for

food import demand did not improve results, probably due to a failure

to correct the import price variable for famine imports. Increased

imports of food_during famine at.subsidized prices is not inconsistent

7witb normal demand relationships. The poor statistical results for

SITC classes 6 and- 7 are disturbing and may be ‘at least partially due to

the heterogeneous nature of the imports in these classes which contain a
-

.
\ . . .
. N

——
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‘wide range of consumer and producer.goods; Expiicit political policy

decisiona'vhich couldierclude the usuai economic variabies might"also

be operative in theee-two‘classes;of;equipment, machinery, and minu-

factured goode imports. The supplementary regressions which excluded

perversely performing variableS*and added,an import substitution R '
~ variable did improve the performance of import demand for SITC class

%

) 6 at least for the traditional import demand model but these 1mprove-

ments were" insufficient to make the regreeeione statistically aignifi—

V‘cant. - -A,'~ e ‘f - 3 . ‘.g‘ru
The empirical ‘tests of the price of time import demand model
e L iemploying amvage index as- a -proxy foretheeprice—of time were—also 77~v1f1~“ﬂ ?h
o ) generally good, and in many cases, better than the traditional model
‘. test résulte.r The Kenyan tests for aggregate 1mports of the price -of _‘y,
' .time modei,-both with official Kenyan statistlcs end with the East ‘n
- African import price indices replacing the official Kenyan index,.v o
statistically- outperformed the previously discuesed good results of the :
traditional aggregate impprt demand model. In the East African tests
of the price of time model which had to utilize the Kenyan wage AR
" index as a proxy of the brice of time for the whole of East -Africa,

the results were statistically not as good as the traditional model

tests when official East African data and the Craig modifications to

- : the East African data were employed. However, even in these regres~
sions, the best single statistical tit was obtained with a regreeeion
containing a price of time varzable. The East African test vhich
utilized the Craig importrprice index was the only East African set of
‘regressions-in'which tne priceiof time model generaliy performed

= statistically better than the-traditionel model. ’ »

. . . N
. R .

\
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To summarize, the price of time model was suberior to the
) S - ’ . L)
traditional model in the Kenyan tests, bux the East African test

results vere mixed. The interpretation of theae results could be ™

r..ﬂ‘l:‘vloi’o:l.d: First the model could be concluded to be appropriate for :

Kenya but not for East Africa as a whole, secondly, the model could: be
considered appropriate for Kenya, but the test of the model for East
' Africa could be considered irrelevant since Kenyan wage statistics

¥

haduto be_employedw sva-probably'not particularly relevant proxy of

Ja

the price of time fer all East Africa. If‘ﬁhe latter»view is-acceptedi S

a more relevant test'of the price'of time modél will need to await
the compilation of East ‘African wage statistics or be tested for the
data of some other countries with appropriate statistics.
For the. disaggregated import demand regressions, the price of time
‘ model vas Jddged likely to be most. appropriate on an a priori ba81s

for import class 0, and 1-and possibly clase h since the food imports in

,class 0 and 1 and most of the food-related imports of fats gnd oils in

. SITC 'class 4 would be most likely to compete with household production

e

and to‘be purchased primariiy.by'households.’ On this same basis'the
price of time model was Judgedito be irreievant for imports in SITC
class 2.. Of the renaining import claases, the relegance of the price
7 of tine nodel would depend on the rei&ine number of consumer vs.
aproducer imports, bup was judged‘likely roAbe questionable for import-
:>clasaea 3, 5, and 7 and impossible to determine for classes 6 and 8.
i The Btatisticaliy superior performance of the price of time model
for clasa.O and 1 imports supported theae expectations. The mixed

" results for the‘original_regressiona in import class 4 were changed to

o
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support for the price of“time model'in~th§usupp1ementsry regressions,

. ultimstely_also not an unexpected result. The'ststisticslly superior ‘

performance of the price of time model in import classes 3 and T was

not judged likely, although the relevance of the price~of time model

T depended on the weight of consumer as opposed to producer imports in

the classes.,. Appsrently the importation of" machinery and transport

‘equipment, primarily motor vehicles and parts, bicycles, w1re1ess sets, .“H

_or other consumer equipment elong with the fuels associated with such

N

equipment vas sufficient to. permit the price of time model’ to be

appropriate in these classes. The price of time results’ improved ‘the

"aforementionedipoor fit of- the traditional model in import class 7,

~——

includiné significant coefficients for all variebles with the exception

- of one tariff variable. i N . j . -_3“ L

P . - T ) - “ -

A second series of tests for the price of time model employed an

index of crop prices as a proxy for the price of time rather than a

-

vage index on the assumption thet in an underdeveloped econqmywagri-

" cultural sctivities.are e'more‘viabie option than‘sege;employment 80

that the‘returns'from‘the former’uould be a,more-sppropriste pronf for
the price of time than the latter. The‘mEthodologicsl problems of
this test were severe since the isolation of both crop prices for
production by the household (peessnt producers) and imports consumed
solely by these households would be necessary for an accurate test of -
thé’pricevof time model in this framework. Frices for several crops
uhich had considersble production by small farmers, such ssvmsize,

coffee, and pyrethrum, were available., Four imported commodities

which were among the major rursl:imports vere tinned milk, rice, tea,

N T
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and cotton piece goods, ‘and two commoditiea which were major amall

LS}

town importa of prestige value and utility in the” rural areae also ;

' were radios and~bicyc1es. All of thege imports, vwhile major rural
" area imports, are not limited to rural areas. Imports going solely to
.

“Yural areas, let alohe'to-the producers of maize, coffee;, and pyrethrum,

are impossible to isolate. . “Thua, due to the exclusion of important :

) variables, the statiatical fit of these eqpations could be expected to

: 'be poor. ‘The important aspect ‘of the regressions for a test of the
model is the sign and perhaps the aignificance of this crop price i
1.proxy.for-the price of time, althoagh the 1atter could-alao‘be- -
<'"iexpected'to be low. 7 o
As could be expected with these difficulties, the empirical

'vresults were statistically poor and their implications -for the price

..of time model were mixed. and depended on the particular import N
- ‘commodity and crop price. The import commodities of rice and bicycles Ce

“tended to support the price of time model. Tpe'importidemapd regres-—
sions for tinned_milg‘and cottonopiece goodsi&ielded-mixed results.
The imports of tea and radioa did not support the aodel. Amoné the

" various crop pricea, the price of maize followed by the price of
coffee were the better’price of time>proxy variablee. In general,
given the methodological difficultiea of this test and the inconclusive
results, the best conclusion would appear to be that this second test
is not a particularly appropriate test of the price of time model.

The general impact of these teatsrof the price of time model is a

mixture'of support and‘lack of’support probably due to improper tests.
For aggregate import demand, the p{ice of time model performed better
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“then the traditional model for Kenya but not for. East Africa vhere due
to a. lack of data the. Kenyan price of time proxy had to be utilized
probahly improperly, for Eaat'Africa. In the disaggregated import

demand analysis the price of time model was applicable to the two expected

import classes and two additional classes where its applicability was »

dependent on the preoise import composition. “In the crop price as proxy '

‘

'make the tests 1nappropr1ate., Thus, where most appropriate, the testa‘
"tended to’ support the price of time model but where “the test‘nas of
doubt firl relevance the evidence was inconclusiVe. An alternative
.explanation for ~the superior-performance could be that'the.earnings
:ldata more accurategy'reflect income change than do the gross domestic

N

I‘product statistics.

The tests of the money. 111usion hypothe51s‘were generally one of ”;pc'*: -
shpport for the absence of money illu31on hypothesis. For the aggregate I
,demand tests, the Kenyan ev1dence Was mixed but the East African
evidence supporteﬂ ‘the absence.of money illusion hypothesis. But the
weight of all the ev{dence, even for Kenya, was in support of the
i absence of money ‘illusion hypothesis., - “In the disaggregated import demand °
analyais, the evidence from SITC clasg 0 and 1 was mixed, but the weight
of the:evidence supported“the absenoe of money illusion hypothesis..

" The regressibns for SITC classes 6 and 8 also supported the hypothesis.

The'variables which génerally tended to have statistically signifi-
cant coefficients were the tariff, real and gross domestic product,

and.price of'time variables. In the dieaggregated import demand analysis

gross domestic product and the price of time variables hed significant'

- ;or-the~price of— time-tests‘methodological problems again tended tO‘”‘i"‘ i



'cémpered to’the'log-Iinear regreeeione the'tfaditioﬁel import model’

OxN
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coefficients in SITC classes 2, 3, 4, and 5, with only. the price of
time Variable having a significant coefficient in class Te The

tariff variable was significant in several regressions in clase "0 and 1

end once in class 5. 1In addition, the domestic ‘price variable was

-significant on several occesione.in class 0 and 1 and once,inicless:&,‘ f‘_

but not significant in class 6 whicb vas the only other cleas in which )

-n~fthatavariable vas’ employed.. The import price variable had significant

coefficients in all the regressione in class 0 and 1 and class 8 and

twice in cless 7 - : T,

In thencomparieon of the statistical performance of lineei as -

test employing officlel Kenyan data had better results for the linear
regressions while the price of time model was the oppos;te. For the _ é

East African regressions with both models employing official date, the

. linear regressions were preferable. For _the disaggregated import demand-
“-enalyses, the original set of regressions with all variablgs indicated -

‘.that linear regressions were preferable in SITC classes 2, 3, and 4,

-appear generally preferable vhile for dieeggxegated demend regressions

while tpe log-lineer regreesions were better in classes Y end»l.and in
class.B, while the results for classes 5-and 7 were split and-class—6——
were poor intbotn cases. The onlg'chenge made by the supplementary
regfeesions vas a snift in classes 2 and 4 to a situation where the

3. -
log-linear regressions were now preferable. The impact of these

results is that for aggregate demand analyses the linear regressions

‘the’ evidence is mixed with log-linear regressions having a slight

edvantage.

VT | o
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The estimstes of income elasticity for imports were approximately

unity orvgreater.k~ﬂaif.of the aggregate import aemand income eiaati-

o : cities were between.1;30 and 1.65; and-all of these were based on
aignificant coefficients. The import price elasticities were consia- S

v tently above unity, but they were not besed on significant coefficients. '“,
The domestic price elasticity estimates were unreliable in that they .
were variable and often negative. The relative commodity price elasti—
o lcity appeared to be approximately unitary. . T o ,f . ;"‘G;f. s
T The tariff elasticity was coneistently less: than unity\wlth ER

est}mates in the 0.6 to 0.8 range for the traditional model and 0.7 to

0.9 range “for the price of time model: For the SITC import classea, . -

the tariff elaeticity was again 1ess than unity but tended to be

somewhat lower than for aggregate imports. The importance of theae

RPN

likeiy to be successful in raising additional government revenuer \;\

Cw

- However, since the .range of aggregate tariff elasticitieeNis only
ﬂailghtly below,unitj at its'upper 1e0eie,_thé reyenaeiresponse to
tariff changes may not be very great.

When revenue is directly regressed with income and the tariff

tariff elasticities for government revenue is that tariff changes are Y :_i -

_ rate or revenue from tariffs as “the independent varidblea, the partial -
o ' elasticity of reven&i with respect to income is greater than unity but
‘i' ‘ is inelastic with respect -to tariff duty or revenue from tariffs.v
Two notes of caution were relevant to these conclusions. The first was
that teriffs were meaeureo as a ratio of daty collected'to imports, and
if tnis measure, due to the index number problem does not accurately

'reflect tariff changes, the conclusion would be miaieading. The second

vt .. L \
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was the problem of multicollinearity in the revenue regressions between

revenue from customs duty and income.

The tarifi burden analysis yielded three basic conclusions..-

First, the tariff burden vith representative ratea-of duty for the‘ -«

various expenditure classes yielded greater tariff burdens than did the -

A ratio of dutyrcollected to imports. This is probably due to some
rebates of import duty.and to the. importation,of some’ commodities at
lover than representative rates or even duxy free within each import

or expenditure class.. Second, the tariff—burden has increased over

time and this is likely the result of tariff rate increases and

increased importa in higher rate categoriee. Thlrd, the tariff

~

burden is somewhat~lowervat the highest income classes than at several .

"lower and middle income classes, -and :it has been increasing more
g medie : . H )

.slowly fof the'highest ihcome claeses. One interpretatibn of this .

B reeult could be ﬁhat tariff chenges which may have been intended to

affect the more vealthy may have hit the lower income groups;- or that

“y

importe with higher tariffs became more attractive to lower incpmer

classes, thus increasing their burden. On the other hand, and this i8

<

likely the.more.realistic, this result could simply be due to the

assumptioh that all income classes‘spend equal proportions of their

" . income on imports. For example, while expenditure on food, which tends

to have high fariffe, is relatively great for low income groups, they
~ dre not as likely to purchase imported foods as are the more wealthy.
When the probably realistic assumption is made that the higher income

‘clessea purchase a greater proportion of imports in each expenditure

i

.
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class, the tariff burden of the higher income classes is greater Ahd

has also beeh increasing faster. Thie is the more 1ogicel result'ané

probably based on a realistic assumption. However, since expenditure

data is not available separately for;imports and domestic_production,

the empirical validity of this assumption canngﬁ;be tested. ; o LT
: o R .
Policx,Implications - '

e e

““The policy implications of this study, most of which have pre- p
viously béen Btated in technical economic and statistical terms, might L
b€A§$;§£§"of summary in- conclusion. A general policy 1mplication is .
that ‘the economic theory of import ‘demand and tHe factdrs such.as
income, domestic prices, import prices, and tariffs which it indicates
to be important for import demand is empirically relevant for. imports
into Kenya and East Africa,. both for aggregate imports and for all -
SITC c18851fications of imports except manufactured goods classifiei.u -
ty material and;.to a lesser extent‘ mechinery and-transport edﬂipment.

An alternative economic model which uses the price of time instead of
income along with the other factors is even more appropriete for
explaining imports into Kenya and’ East Africa for aggregate imports B
and for those- imports relevant to the household.

Imports appear to be quite responsive to income and import prige“

changes. Non-agricultural income appears to have a somewhat, though |

not Bignificantly, greater effect on imports than does agricultural

income., Official Kenya Ggovernment statistics are more appropriate for

S

an explanation of imports than ere modified Kenyan data or data from

East Africa as a vhole.
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. Imports do not sppear to be as responsive to tai-iff changes as
they are to income and price changes, although tariffs do significe.ntly
affect imports. ‘I'he impect of this result for government revenue from

s'_ ‘ e " tapiff duties is that an incresse in tariffs by & certein proportion )

| - will not be »coun'gegmacted by & similer proportion cecrease in 1@o£ts, .

so that inc;fesses- in tariff ra.tes Awfill lead i‘.o an, incree,’se in éovern-

SR ot ment revenue. - However, this increase in revenue from. ts.riff rate B
chsnges may not be grea.t ’becsuse the decrease- 'in a.ggregate ,1mports a.s\ & - | .
result of these ta.riff increa.ses according to the estimn.tes i’ound ‘
in this study, m.sy be a.lmost as great as- the increese in duty ra.tes.
This is less true for many individual classifications of imports tha.n
it is for aggregate imports.

L When recurreut govemment reévenue over the- yea:rs is compared ) RN
direct_ly:' with ,ct_xangei in iricome and either ts.rifrfw level or ‘r‘evenue ft_'ogi_'t e
.import' ciuties, this_' _studjji,’ound ‘that most of the chan‘ge‘ in government

."_reve_nne could be'exp]:a,ihe,d by income and lit_‘,t'le sd(_i_iiiional we(E - )

' explained by ta.riffs- or Tew}enue f‘x;_om tsriffs. In sddit'ion, it was

- ', o _found. thst,,écvernment ‘revem_xe ‘tended ‘to increase more than income, .

“'—'ﬁ',—:—".m‘“—-“*s‘o*tha‘t—g’o’ve‘mment"reviﬁqu" tended to"b’e"‘res"ponsive to income changes. S

The conclusion niﬁsﬂt be that wjhile tax;iffs likely have piayed a-role in

governnlent revenue, e.vailabie empirical evidence does not indicate

that the role of ts.riffs hes been great. ‘

An attempt was also ina.de 'bo‘ see how different income groups are

" affected by tariffs and to see whetber the higher income groups tend to —~

pay more of the tariffs or whether. their share of the tariff burden
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has been.. grouing over time An ealier government expenditure survey
. which broke down expenditure by income groups was used to analyze ‘the
tariffvburden of each of‘these income groupa. The results of this
anaiysis,,whenuthe’surveyAweo combingd with tariff rates paid on
various _types of expenditures revealed that tne'higher income groupe_.
_did not have & greater tariff burden and that, Hhile the tariff
::burden had increased over the years for all income groupa, the burden
of the higher income groups had not incressed more than those of many .
of the | other income~groups. However, the use of this survey, which :
'does not‘break_down’expenditures’into imports ‘and domestic expenditures,'

1n a tariff;burden énaljsis assumes'that the type'of éxpenditure made

by the higher income groups tends to be in expenditure categorles which

carry greater tariff rates then for those expenditure cetegories where

the lower income .groups spend their income. For example, it assumes - - o

that the hlgher the income group the more of their income is spent on . -

cars and transportation which carry hlgher tariffs;, and: in,th1s case
the assumption may be valid. That this is not necessarily true in

.8l11 cases ig indicated by a second example. Imported food is also,

in,eﬂrelatixelymhigh,teriff,class, et.least;for.recent years. . But_for .
several reasone it is not necessarily true that the h;gher the income
the greater the proportion of expenditure on food which. is liable to

"that tariff rate.  First, while the higher income groups may have

tionately more on food so that the tariff burden may be 8imilar.

|

ebsolutely greater expenditures on food, they may'not }pend propor- -
e . |
|

Second, the difference in thé income groups may not be in their

- |
|
|

expenditure on food as a whole but on the specific type of food they
v . >4
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purchase. The higher income groups may, for,eiample, tend to purchase

*

" more prepared foods, hmny of which may be imported, and other exoticfl.

" imported foods which will bear a high duty. The expenditure survey

which asks only for the total food expenditure of various income
c

groups, but not for kinds of food expenditures such as imports will
— Q_;J .

" rot be capabie of answering the question of who purchases the food

- whfon bedrs the High tarifr. Thus, “the unexpected result that Rl

higher income groups .do not necessarily pay a higher tariff burden and
have not necessanily had a tsriff burden.which'was increasing faster,
while this may be a correct observation, ‘may ‘simply be due to ‘the
assumption implicit in the expenditure survey. o N

To attempt to correct for this 1mplicit assumption, an alter-

native tsriff burden 1ndex was calculated with the assumption that -

successively higher income groups spend proportionately more, of their

expenditure in each expenditure class on imports. In this case’ the
tariff burden was greater for each higher income.class,.and the”tariff

burden had been increasing faster over - time for the higher income - -

o

classes. The conclusion must be that available data, which implicitly

_.makes an apparently unreslistic assumption, does not support -the

contention that the higher income groups pay a higher tariff burden . .

which has been increasing faster over time than that of lower income
L2

.groups; but when a,more realistic assumption that the higher income

groups spend more on imports in each expenditure cstegory is imposed on
the available data, the tariff burden célculations do indicate that the
higher income groups have a tariff. burden vhich is greater and has been

‘increasing faster than that for lower income groups.

—
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APPENDIX

" DATA

~In 195h ~East - Africa adopted the Standard International Trade o ’"'"i“***;'“

Classification of the United Nations for external trade statistics and

used this system ?f classification as a basis for aIl its ttade

fstatistics, including the external trade indices with the base l95h
This seme'year Lor a'féw years prior to 195b was also-the time-when

other statistical series ‘were developed. Among them was Gross Domestic ._'

“Product (GDP) Consequently, 195h ues selected as ‘the originffor the __.;
data series compiled for -this study. o B
- The selection of 1966 as the terminal year for eech data series : -
was a result of cnanges in several of the series after this«date.
.,The changes in the ney series included a shift in base: year but also

'_substantial modifications in construction. Among these major modifi-
cations was a more- compre;ensive calculation of gross domestic product
and a Shift to a. Fisher s "Ideal" index for external trade indices.

Both of these revisions were considered sufficient to imperil the
>continuity of(tne deta series beyond the 1966 date.

Evefy effort was made to cross check various‘sourpes forvthe éame
deta in order to insure accuracy and continuity and the conflict between

sources was minimal. Whenever two sources differed, the source with

the later publication date vas assumed to be correct.
' - . L N
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Import Quantity Index

Tables 1 and 2 contain the official Kenyan and East African aggre-
gate statistics used inuthe import demand regressions. The import .

quantity in&ex'(M)‘calculated by the Ehst African Statiaticai'Departnent

'"from the Annual Trade Reports prepared by the ‘East African’ Customs

L

,and Excise Department is a Laspeyre, or base weighted, index of net

imports which was revised during 1962 ‘to correct for changes in
coverage over the years. The definition of’ net importa is direct importa

minus transfers out of plus transfera into the East African country

4
‘under discussion.,.Direct imports are imported goods vhich entered at

the ‘time of importation for coneumptlon and warehousing in one of the

three Eaat African countries, including goods: which are subsequently

. e-exported.— These interstate transfers between East African countries,

even, though they must by law be reported and the major travel routea

-are- few, create some. uncertainty for the accuracy of imports for any '

b.one Eaat African country. This ia ~the reason for using bcth Kenya

 apd East Africa in this study. The import quantity index is cal--

culated for the whole of East Africa and for each country and is

published and readily available for Eaat Africa and the - country of

"Kenya for both aggregate imports and imports by SITC eection.

P —

lComplete infornation on the compilation of the external trade
indices is available in East African Statistical Department, The

.External Trade of East Africa, Indices l95h—1958 and Commentary
. (September, 1960), and East African Common Services Organization, East
- African Statistical Department, East African Trade Indices, Revised

External Trade Indices 195h-1961 with Commentary (Janusry, 1963).




e

1.

'-alternetnvefindei.eppear in Table 5;'

Import Price Index

The import price index'(P ) prepared’by the same source as the
import quantity index, is a Paasche, or current weighted, index for

net imports.1 It is strictly a unit value index, but its raison a'

“etre and normal use is that of a price index for. imports.  1It, too, ieA

- éalculated for East Africa»and each country and is readily evailable

for Eest Africa and Kenye for both aggregate imports and importe by

, -
: -

SITC section.

4

John Creig attempted to improve on the official East African import

. price indices both in’ terme of modifying;the official ingex and in

terms’ of calculating 4n alternative index based on the trade data of

cduntrieé‘éxporting-to East Africa,a—'Both the modifications and.the

; Doméstic'Price Index

The cost of living index (excluding rent) for Nelrobi (Pc) is the

only consiatent series ‘available . for the years 195L through 1966 -which

ettempts to measure the level of domestic prices in Kenya. Unfor-

-~

tunetely, this is not a perticulerly appropriate index for import demand

1Complete information on the complletion of the external trade
indices is available in East African Statistical Department, The
External Trade of East Africa, Indices 1954-1958 and Commentary '
(September, 19305, and East African Common Services Organization, East -
‘African Statistical Department, East African Trade Indices, Revised
External Trade. Indices 1954-196). with COmmentagy (Januery, 1963).

2 John Craig, "An East African Import Price Index, l95h-l963,
Calculated from Supplying Countries' Export Indices,” The East
African Economic Review, II (June, 1966), 39-5i.

\

4

8
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studies because it includes imported commoditiea in the celculation of'
. the cost of living and is ‘thus, not a price index of only domestic
commodities. The other difficulty is that it is a cost of living
dndex.vhich "meesures, with a base of 1939, the cost-of meintaining a
Vstandard of living prevailing among Europeen Government servants with N
_a basic selary of less than LSOO per annum in 19h7, _ Not only is the-

base yeer of 1939 likely to reflect a situation completely different

C from the decades of the fifties and sixties, but the expenditure

pattern of the European abroad who vas a significant economic’ force .
despite his ‘small numbers until the independence movements, is likely
to be different‘from thet of the African citizen.<d' )

For these reasons, elcomposite domestie price index (Pg) wes also

: j;‘ o 'Caleuleted.: This index used the wage earner's -index ofuconsuﬁer prices . -
in Nairobi’ for the years. 1959, the year when this index originated
through 1966 This was an attempt to minimize the weaknesses of the
cost of living index by removing the 1939 base and the expetriot

orientation. However,ﬁthe cost of living index was the only index o .

aveilable for' the years 195h through 1958 and ‘hed to be employed for

: ___ﬁm__e_those,years.~41t4was incorporeted with‘the wage eerner 8 index'by
multiplying the cost of living figure for each of the«yeers 1954
through 1958 by the evereée‘ratio between the wage‘eerner's index and.
the cost of liﬁing;index for the years 1959 through 1968. This average
was 0.3269. The‘range of ratios was from.0.3156 to 0.3338. That

these two indices have behaved quite similarly during these years is

,lRepublie of Kenya, Kenya Statistical Abstract (1966), p. 115.

\
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indicated by the correlation coefficient of 0.985 betveen these two |
price‘iﬁdices. This composite domestic price index could more ;
acenrately reflect the domestic price situation between l95h and 1966 &
for severel'reesone. First, it reflecgs-the-fact that with political
independence European expenditures become less~importent'vhile they ere

retained for the earlier colonial Years. Second; since it doee’not

reflect European expendityres, it should tend to incldde fewer el -

Vvimported items familiar to European re51dents and therefore, reflect

more accurately the domestic price 1eve1. Both of these domestic price_

indices are tested empirically to determine which appears ‘more .

-appropriate. -

GrossDomestic-Broduct

S S . S e s O ”“_(iﬂ: | ;
Official gross domestic product data (GDP), which measures the ¢ ' DR

,9:&
value of the output of goods and services produced each year by o -
' 1
‘residents of Kenya, is ‘calculated at factor cost. ' East African gross
:.domestic product data is essentially a summaﬁion of the gross domestic

products of the three East African countries. -

A_gross domestic_pnoduct_eatimate,for 195k in Eest Africa could

not be located in the East African’ statistical publications so that

"East African analyses using gross domestic product variables will

.oriéinate with the~1955 data entry rather than the usual 195k data entry.

. 1For complete .information on the methods and source for™ gross
domestic product'calculation, see the description in Republic of Kenya, —

Statistical Abstract and the report by the East African High Commission,

Statistical-Department, Domestic Income and Product in Kenya; A

Description of Sources and Methods with Revised Calculations from 1954
to 122 "Rairobi, 1959.




. estima.ted annual wa.ge 'bill and the numbers employed in an annua.l

26h

Real gross domestic product data has not been officially cal- v

culated prior to 1961& An estimate of real output has been con-

‘ structed by deflating the monetary gross domestic product data by the .-

domestic price index,‘-_using both indices which attempt to estimate

L
e

- this domestic price level.. . o o _ ‘ R . o

"Price of Time

The prlc:e of time :lndex (Pt) is calculated from the ratio of the_

M

-

.~ atatistics are collected and published by the East African Customs and.

_survey of priva.te a.nd public employers. Earn;mgs include all cash
'pa.yments a.ncl the va.lue of re.t:.ons a.nd free board including an
estimate of the employer s contribution toward housing. Employ'mexit'
'figures inclﬁde e.pprentiees and part-time workers 'but not directo;a

and partners who do not recelve 8 hasic salary

Tariff Index
. v : ~
The ‘tariff index ‘(.Tl;l) is based on the ratic of the annual amount

of customs duty collected and the vaiue-of net imports. Both of these .

e

Excise Department. and are ‘readil;v avai_lﬁblé for East Africa and Kenya

* for both aggregate imports and SITC classes.

.

 Data for Crop Price as. Proxy for Price of Time Analysis

. Tgble b4 contdins additional data employed in the price of time
N - u - . '
analysis based on crop price as a proxy for the. price of time and

i;ldicatea the source of the data on which these indices are based.-’

\' | .‘ ‘ ‘ ?«
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‘-,For each of the imported commodities, the import 3uantity index (M) .

Ca
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s it

: is obtained directly ’by tra.nsla.ting the qua.ntity import data for -

each of the years for the commodity imder consideration into an index'
'\-‘ith' the base’ 1960. - The import price indices for ea.ch commodity are
obta.ined ’by translating into a.n index with 'base 1960 the ra.tio of
import value- .obta.ined directly from the ste.tisticaL a.bstre.ct and the

\.
import quantity e.lrea.dy discussed, resulting in a8 per. unit v&lue index

for -each commodity. » e L - Tl

e —The »—teriff—index is deri‘ved directly from the te.rii‘f rates in e

effect for each year f%r the cormnodity under cons:tdera.tion. If the

tariff rate changed during any pa.rticular year, and most changed in
the middle of the calendar year with the budget for the new fiscal
yee.r, the ney. rate was y\itilized for the wholé of thet year.~ Ma.ny )
‘tariff ‘rates are in'the form’ Qf & minimum specific ._tarii‘i‘ or an ad
valorem ‘teriff ra.te,'?w_hich‘ ever isr grea.ter. While both tended to

.‘ cha.nge ;slimultaneouely,.the ,percentege rate of ehian'_gei in- th'e" BbpéEifie
rate wes‘ normally different from the_.t of the'a.d va.lorem rate; When
thib ‘happened‘ the ad Valdrem ra.'te change entered‘the index. The

T

tarii‘i‘ [ff index for tea. was omitted since the tariff rate remained .

"'lclmnged—over—the—ye&rs—fﬂr this- conmxodi‘ty.

. A domestic price index obtained from the cost of living index
discussed previouely was also employed on one occesion. This was in
the ahalysis of cotton piece goods.. . ’ .

The price of maize is based en the guaranteed price for a.- 200

pound bag of grade _II,ma,ize.and until ],963 vas strictly relevant for
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“.?hellé;sezfernaHse¢toruoglyi. For the PPEPQ§§SWéf ﬁ§i§,qu§y,,this.
price will also be ;ssﬁmgd tc neflect theiprices paid ‘for produbbibn
by small fafm producers for the period prior to 1963. The crop yea;
'for this crbp everlaps two calendar yeais; and in crdei'to coordinate
thie data with calendan~jean:tra@e'data, the 1atber portion of the"._

.crop, year was assumed to be ‘the relevant,calendai year ron*trEde'data.

This implicitly assumes & lag in the effect of crop prices on import

‘demand of several months. "? B o ’7: - o '“l;‘;";. Lo :;74

i The pyrethrum pr1ce data translated into index number form was
. .based on the average price for flowers with a 1.5 percent pyrethrum
content.' These prlces referred to calendar years.

'Tne clean coffee price datavwas based on the annual total

“hanprcpriatiqnito producers by the Coffee Ma;néting'Board divided by
total_producticnland is.tnefefore an average price.fcr thefyear. The,f
,price; aa that fonfmaize; refera to the crop’ year whicn everlaps two

" calendar years. The same assympﬁions_leadiné‘to‘ailag in the effect .

of crop price on imports were made for clean coffee as'werermade.for ‘ -

mrize. ‘ . 8

. g . )
Relative Price Variasbles %,

K

The relative price variables are ratios of the two relevant
variables. For the relative commodity price variable, (P /Pd), the
two relefant variables in the ratio are the import price variable (B)
:Zand each of the two domestic price variables (P and Pg) For the
relative price of time (Pt/; )s the two varisbles in. the ratio are the
price of time (Pt)’ or the earnings index, and the import price

variable (Pm< -




... Per CapiteVVeriablés . '

The per cepita veriables are cslculated'by dividing the relevant
variable by the population tigure (N) for ‘that year. For exemple; per
‘eapita gross domestic product (GDP/N) is the g;oss domestic product for
any year (GDP) divided by the population”fbr that -y ﬁN).

"‘.x.

'Diseggt'egated Data® T

'. While much of" the preceding disoussion is applicable to both, ,f; ;,;mfrr

. aggregated and .disaggregated data series, the latter present somei'
problems not epplicable to aggregeted data. The msjor additionsl_
R ~ t&sk is that of coordinating import statistics with domestic data)
Bpecifically that of relating the SITC classes vhich are the break-
- down applicable to 1mport quantity, import price, and customs duty,
to the .cost of 1iving classifications which are employed for the
domestic price‘variable. The import qusntity, .import. price, and tariff
- : __‘,tdete'series by SITc'section are cohitained.in Table 5 through T, and

o .

the cost of living price index by category is available in Table 8,

- A'.f ‘ as" published by the. statistics department, ‘and in Table 9, as
modified to fit the SITC classes in those classes where domestic sub—
stitutes_were_judged to be significant. The rationale for the

. imclueion,or exclusiom of a domestic price variable in each of the

‘SITC clasBes can be found at the beginning of Chapter IV,




Import Substitution Variable . N

the Quantity Index of Menufecturing ‘Production aveilable in the egxa
-Statistical Abstract was selected as. the most appropriate.

. <~4ncludeB—food~wbeverages“vand'tobacco'eSWVellfas'clothing“and‘other'””

one of the SITC claeses.

'years prior to 1966- when data were available w1th both bases.

STIOIRTTE

For gome import demend tests there is reason to believe that import

substitution may ‘have been considerable, so that some data on the

extent of this substitution would be beneficial. To meet this need

The index

manufactures of wood, paper, metal and mineral products, and-may

eonly beea rough indication of production which would fall~into anyrﬁ~

The weights of the various subclasses of
this index are not aveilable to permit the construction of an index for
commodity classes cempereble to SITC i@port.classes;

The‘engrx for 1966 was available® only with a new base'year.  An .  _ - "
estimate:of its Value for thé previous base year wasﬂcalculeted'by

increasing the new base year entry by a factor representative of the

'Vratio between the old base entry and the new base entry in “thé threa

The

»poasible error in this entry is not extreme since its range of possible

values was from a low of 1363 to a high of 1389. All of these
indicate a considerable increese for the year 1966, although the

precise size of this increasse is not eccurately known.

Kenya Government Revenue Data

Table lofcontains in index numbeffform the thrée types of govern-

ment revenue data necessary for analyzing the implications of tariffs

PO



- years, any differences were negligible and could be considered wa’m 1

'example,‘revenue data for the:l957-1958 ‘tiscal ye year was-combined witH

S 269

)
for government revenue. On those few occaaiona when a later atatis- .

tical abstract differed alightly from an earlier source, the latter
was assumed to be the corrected figure. Except for»the omitted early .
years of l95h and 1955 when the figures, were not consistent with later

years due to different data organization or substantial differences

,between the statistical abstracts for these years and those for later

corrective modiflcations in the data.. . -,,

B L R ! -

The other tvo aeries used in this analysis, the tariff and"

monetary gross domestic product indices were calculated earlier for
1mport demand_analysea and are employed here unchanged. A problem—of

consistency between these two data seriées and the government revenue

'aeriea arises from revenue data.being_recorded~for,fiscal yeara but

. tarlff and gross -domestic product data being recorded for calendar

years. - This problem was solved by using that .calendar year entry which

" was ‘the same year as the first half of tho fiscal year entry./\For

1957 calendar ‘year data while 1962-1963 fchal year data was combined
with 1962 calendar year data, etc. This implicitly assumes that the
receipt of government revenue lags six_months behind the»generation_of
income and tariffs responsible for that revenue. This lag in revenue
data is’ not at all implausible due to the time }ag in collecting

government revenues., T ; .
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Tariff Burden Date i ’

Date employed in the calculation of tariff burdens was of two'
basic types vhich had’ to be coordinated. The first was the expenditure
pettern for verious income cleeses, presented in Table ll, and the

second was the terlff rate pamtern presented in Teble 12 by SITC cless

;and in Table.ls By expenditure class fbr the relevant years.

-

The limitations of such expenditure surveys are numerous;: Most
Tlmportant they are strlctly relevant only for the specific group
. surveyeda In thlsjcase that vas apperently e particular group of
. wage earners in Nelrobi whose hesic income’ was between 5200 and - LTSO
. per annum;l' This is apparently the s1tuation because the expendlture
_table in several statisticel-abstracts has no cited source, but .there
. - .are several pofnts of agreement between the middle ificome index of,
'consumer prices and this table of average expenditure data by income
group. This statistical table is the only available set of expenditure
‘data disaggregated simyltaneously- by type of expenditure and income
class.. While the published Burvey on which these tables of expenditure
and.cost of living are evidently based states that the study was

_planned in ordef to estimate conumer demand rather than construct &
cost of liviné index as had. been the purpose'of previo&s surveys, the -~
letter end result. apparently materialized enyvay.

If the cost of living index.was a primary objective for the survey,

) tne_resulting'incdme deta mey be inaccurste. This is particulerly true

1 P R ) '
Republic of Kenya, Kenya Statistical Abstract (1968), p. 169.
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vwith the normal hesitation of households to accurately reveal their

income, even if accurately known. Inraddition,'the'usual problems of .

~ surveys, auch as consistency of intervievers ‘in addition to full know-

ledge and honesty of the interviewee, are relevant +0.these statistics.
One rather blatant inconsistency evident in the expenditure data
is in transport equipment where several classes had no expenditure,A

others had loﬁ’eipenditures,»and one income class had an extremely high

expenditure over ten times greater than any other income clasa. 10n

further investigation, the apparent reason "for this 1s that one: family

-

happened to have purchased an automobile during the survey period;.:

.artificially inflating. this particular expenditure item for their income

1
class. Consequently,»the tariff burden for each year is calculated

in tvo ways.. The first calculation uses~the expenditure survey as

'published including the transport equipment item. Tne'second calculation

yielda an alternate tariff burden for which the transport equipment
item is eliminated from expenditure. .

‘Additional approximations and'inaccuracies.oceur‘in thelco;r&ination
of tariff-data to the uarioue clesaee of expenditure, vhicn inevitably
matcn imprecisely.. With»all these inaccuracies in~expenditure,

*nﬁnme,_and—tariff—data,_the_terifﬁmburden~calculatione—baaed on-this

data should not be imputed precise accuracy but should be ‘considered

.

This is verified by Benton F. Massell and Judith U. Heyer,

' - "Household Expenditure in Nairobi: A statistical analysis, ,of consumer

behavior," Discussion Paper No. .48, Institute for Development Studies,

" University College, Nairobi, April, 1967, which also containsg other

criticism of. the expenditure survey.
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'indicative of the nature of the interrelat*onships among income claases\

“‘uith respect to tariff impact. T e .

An attempt at such coordination of expenditure and tariffa is. -
necessary for an analysis of the, impact vhich import duties might have
on various income groups. The result of such an attempt is summarized

in Table 13. Except for utilities ("rates and water"), rent, education,

recreation, taxes, and insurance, vhich -were assumed to be domestic

i”production, primarily services, more dependent ‘on local supply and
demand conditions than on tariffs or imports, all expenditure classes
are assigned a tariff rate existing on imports of a simiiar nature,
whose SITC class ‘is’ indicated in the first column
The left hand portion of the table uses the ratio of duty collected

-

Yo import value for the relevant SITC class, summarized in Table 12 as

‘a proxy of the.tariff rate, while. the right hand portion uses 8 repre-‘
‘sentative tariff rate" to approximate the relevant rate of import duty.'r“
The latter tariff rates in the right hand portion of Table 13 were

_sleaned from e study of the East African tariff rates in exiatence for-
each of ‘those yeers to estimate the actual tariff rate charged on_
imports in each expenditure class. Hhile personal Judgment is involved
in such a selection of tariff rates, an. effort was made to use the most
frequent rate encountered, or some intermediate rate if two or more
rates were. common.~ While differences in the pattern of tariff burdena
for various income classes with these tvo measures of tariff rates
could have been great in retrospect the pattern of resulta for both are
very similar, even though the size of the burden for any given income

clase’ is greater with the representative rate,
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TABLE-9 = ..

"KENYA DOMESTIC AND RELATIVE PRICE INDICES,

. ——BY-SITCTCLASSES, WHERE APPLICABLE =~

- ~ SITC Class O and.l

Domestic " Relative Specific
'~ Price - . |. Commodity |{.-Relative -
e -‘ M'P'd-::"-’ SOIEEEIR R Pri.ce - e ;
ER | Po/Pa of Time °
i . 1p0,1
’/ . . . N Pt/Pm’

195h..

1956

1966

1955

1957-
1958 - .
1959

1960

1961.

1962
1963

196&
1965

' etz . | 36.1 1 100
292 b9, | 112

298 - ©3h2 .- 118 -

-l 300 | 36.0 1 11

292 38.0 - 123 ,
fe96 35.1 _1;§.'~- B
296 . | 3w 142 '
303 - | 201 | 26
320 . 2, b _." 205
".319 | 3u.5 165
,‘ 329 35.3 161
" 351 9.7 | eor
355 2.3 | 87

CPrice.. W K

e
N
-
.
.
A
Y
-
.
- —~
~
-
L



. ) ToegT

TABLE 9--Continued

- 'SITC Class 6

Domestic " Relative Specific
Year. - . «. t-Price . |. Commodity Relative -
) R -Pg . Price- Price

P /Py - _ of Time
.I.’t/ Fp - _

| e | wa | aw
agss . f. o oem - | ses | s
1956 B 2}1_ -: 39.1 _ 113
95T 212 | 39.3 . | 12
: ii958 . S R 32,5 | 153"
1959 - .  . 270 B VR T
1960 . 15, > e | 130

wer | em . 38.7 " 150
1962 R R e 157
1963 - 2680 .31 | 172
-1964 285 - 31.5 .. 175
- 1965 ) “292, ' 38.07- : 185

1966 . ,299 . | 37.1, . 205

e~




e st
R,

298
o TABLE 9--Continued
: SITC Class 8 _
) Domestic Relative Specific
Year ...Price Commodity Relative
B Pq . Price Price -~
: o . ) -of-Time -
n P, /P
195k 246 W | fi0
195% 2us5 - 35,9 130
© 1956, 2bg 35.7 135
1957 265 34,0 146
| 1958 ‘ 262 21.1 192
1959 | - 263 28.5 185
1960 2 “ 29.3 186
1961 265 | " 29.4 20k ~
1962 272 8.7 205
1963 268 36.9 183 -
196k 271 EW 199
1965 2Th 3.1 17k
1966 286 68.5 116

So'urce"':‘ Preceding tables and mathetiatical manipulations on data

from those tables.
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