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CHAPTER I

" IN^BODUCTION

:. This paper is-concerned with, a series of empirical -^vestigations', - 

-in import^ demand, an4,.tariffs, itjcludiog the. government .revenue impli- . 

cations of tariffs,"forthe country of Kenya and the region of East 

'Africa.-. -Its rationale, is twofold. First, it is an empiricai test of 

several theories ;of import demand"and an empirical test of several ^

. .  different forms in which the theory of import. demand can he manifested'. --

Secondly, it is an empirical study of import'demand-in East Africa and 

in. Kenya, one comtry'Within.East Africa, in an attempt-to isolate the 

empiric^ly relevant variables opefa.tive in importation, and to ' -

1
L-

-r

•

in-yestigate the effect that tariffs on imports have had-on government 

- ' revenue and on the various income^.^oups within Kenya. The- major, 

purpose in this latter case is not a test of economic theory, hut it 

is an attempt to in^rove the.basis for decision making with reference 

■ 'to imports, and'tariffs.

.- Rationale for Study - .•

As indlcate'd, the first rationale of 'this stu%>is, that of -an 

empirical test of import deman^ theories and some of their 'various.^ ' 

forms and modifications. The hope would he that one more case stu^ . 

of an imderdeveloped.afea, Eaist Africa-^ or an underdeveloped country, 

Kenya, might he able-to.add some additional evidence to the empirical

■ i
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relevance.of the various deiMmd theories ^d their foiihs. 

for the selection of East Africa as a case study for import 'demand was 

the lack of an obvious positive relationship between imports arid '

' income in these, countries for .several of the years during the last ■

two decades with the arsociated, Md at least implicsit, challenge to - • 

the application of traditional economic theory^ to .East Africa. ,.3he'

.aod government revenue is 

investigated in an-effort tb contribute, some infprmation at»ut 

^ domestic financing of less developed countfies, which'has been 

isolated as a field needing further study.^

is hoped, through the second rationale for this study, that 

• some aspects of this-paper and its resiilts may contribute to

complete understanding Of the-.forces, pperative -in i^ort'demand for 

Kenya and East Africa and of the nature" of its efi^ec^

One reason

j•1,

a more

on government . '

revenue and the various incpme groups in-feenyaT -Of the studies-which

ha-ye come out of East Africa, nonejists apparently analyzed in depth the 

import demand relationships^in Kenya and East Africa, and none has 

apparently Ipoked.-in depth at ..the empiricaT relationship between ii^orts, 

tariffs, and go-vernment revenue for Kenya Along with the tariff 

■ ' burden borne by Kenya residents.' Most available' studies, if they-look

at import demand, view it briefly as one component of a larger problem, 

such as Paur~G.- Clark's development Planning" in East AfriCa^and The

- - V — ■

^A.E. Ewing, "Some Recent Contributions to the Literature 
Economic Development," pie Joiurnal of Modem African Studies, lt:3 
November, I966), 335-3liS'I ' . “

. 2 ^
■ Paiil G. Clark, Development Planning, in East Africa, East African. 

-"""Studies No. 21 (Nairobi, Kenya: East African Publishing House, 1965).

of

\
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Economy of Kenya^ by Faaland and Hans-Erik Dahl, the'latter of 

'vhich has the more detailed in^iort analysis. A study of government 

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

examines, junong other factors, theCgeneral role played by Import duty
* - . ..... ' '

In government revenue for Uganda,, by examining its*"tquyancy" an^d

vorkingioiit the. pa'st; trends of swph revenue and tariff changesbut

. 'it does not attenpt'.'to, "vork 9,ut. au^titatively,the,revenue effects..
. -I

ni2
■ of changes in import dutf'es.' ■There is also, a .studyon inter

territorial trade,, not extern^..trade, among the.East African countries 

by Phillip Ndeg^t^ A more recent 'study pf imports for an East 

African country which applied to Tanzania and hot to Kenya v/as con- '

i

ducted by M.J'.H. Yaffey and was purposely a descriptiye rather than

On this .basis'an indepth study 'of in^pbrt demand
" ■ ■ ■ '.v ^ ' ..." . ■

. and tariffs, particularly with the encouragement given, ty Learner- and

U
- econometric study.

-

.V.

^ ^Just Faaland and .Hans-Erik...Bahl, The Economy of Kenya . (Bergen: 
The Chr, Michelsen Institute,, July, I967).

. /'

. '2' • '• • • - ■.Dharam P. Ghai, Taxation for Development:
. ^st African Studies Ho. 23''<Hairobi: East African Publishing Hojise,

A Case Study of Uganda.

■1966), p. 39. ..r

- . Phillip Hdegwa, The Common Market, and Development in East Africa.
East African Studies 22' Nairobi': East African Publishing House. 1968).
. - , ‘ "

Yaffey, Balance of Payments Problems of a Dev-eloping 
- Country: Tanzania (New York: Humanities Press, Inc.,

. ■ ^ • ■■ ■■■ ■ . . ■ ^ . 
, ?A. few additional writings available in these fields are discussed 

in the ol&pters of this study..which relate to the subjects covered^by 
these writings. —^

1970).

■\
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stern to p^sue enipirical studies for spbcific countries,^ would appear 

to serve a worthwhile purpose.

The East African Coamon Market

■ft brief-introduction to the history and operation of East African- i 

cooperation woiald be reievant tack'i^ound for this study, partic-Ularly -,

, -as it relates to. an^ .affects import-liecMnd and tariff policy. A .

. defacto common market has-been in operation in some fom-for over half 

'a century, starting with cooperation between Kenya'-and Uganda and 

later, over'a period of a decade,'incorporating Tanganyika, (now main- 

- land Tanzania);^ By i95t, the year when the statistical data utilized .

by this study originated, cooperation between these three cotmtries 

’ , was well established, 'both in terms, of a common market and in terms of . 

other types of ^cooperation such as the self-qontain^ services of a ■ -

common airways, railways, posts and telecommunications. In addition,

' these countries had common custom^, excise, and income tax collections 

—and-common economicv7statistical, and research services. Virtvially all , 

these forms of, cooperation continued during the years covered by this'

■ ‘study, particularly the import demand portions, despite a change in 

the official name of thls^ organization with political independence

.4

r ■

r

■ and despite periods of serious conflict between the three partners 

during- theT!atter two or three years. These periodavof conflict led

^Edward M. LeMer and Robert M. Stern, Quantitative International 
Economics (Boston;. Allyn and Bacon.j^vlnc., 19^0).

^For a detailed history of East African cooperation Euid the develop
ment of its characteristics, see Donald Rothchild(ed.). Politics of 
Inte^atlon; An East African Documentary. East African Publishing 
House Political Studies No. 4 (Nairobi, Kenya: East African Publishing 
House, 1968}. -

4-
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to some activities during these few years which have implications for 

this study and will be enumerated laterj but most serious ramifications • 

■of this conflict occurred.after I966.

The salient features of East African cooperation influencing;the 

time period covered by. this study are that it is a ^efacto'common 

market with free, trade among the countries, including free factor ^ ■,

JSOvements ,. with coordinated tariff rate's which are with only a few 

'. minor exceptioiis .eq,Ual for’the whole area. In addition,-all three

y.

.1;

' -eountries have a common .ewBtoms and excise department with reapohsi. 

bility for customs duty collections and international trade statistics ' 

’ .... and a common statistical department-responsible for the- collection and ' ,

- compilation of other statistical data, although each country also has 

a. statistical department ; The in^ortance-of the latter is the pbssi-
. .•

bility of greater reliability in statistical data'- than might result: •

from each coimtiV collecting and publishing only its 'own. statistical

' data. Although East Africa like all underdeveloped areas does.not • 

have highly reliable statistics, its general reputation, especially 

for.Kenya, is one of better than average reliability.

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

area is its effect on trade statistics. The rather highly regarded 

accuracy of trade and tariff statistics, probably more accurate because 

of its being's common service, could lose some accurapy for any one 

country within East^rica if the transfer of an in^orted commodity^ '
* ■ ' ■ • * . '4 ' ■ .

across the border to one of- the other countries is not recorded with 

the authorities. -By law,-^!! shipments across a border^between any 

of the East African countries must be recorded , in order to distribute .
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customs "duty to the ultimate importing country. Since the number of

major land or Kater rout.es between these countries is limited, massive 

shipments of goodsymighb not cross undetected; but■undoubtedly some- 

transfers of goods , including imports, are not detected, particularly 

•if they are personal Items or cross the bbrder at Onorthodox points.^ ' *

For :-this reason;, mahy of the enqjirical import demand, studies in' this ' • 

'pap.sr, are'conducted,.with both Kenyah and East Africa data..

Specific coii^lications for this stu^ from actions't^en by the

0

r -

East African.countriea or from the cbnfliots of interest between East 

African countries were encountered during the last few ye^rs of the
i

Import‘Remand study. Three of these events whi.ch would tend to affect . • • 

international- trade would be exchange controls to regulate capital

. nmyei^nts frpm_East ,Afr.ica,. soije, restrictions by Ttazahla on imports 

.. of Kenyan products announced on two. different occa^ons in 1965, / 

arid each nation's replacement of the common East African currency 

starting in 1966.^ In addition,.^me issues, of principle :and • ■ 

ideology concerning ..the degree of adherence to African socialism

^For a more detailed discussion of intercountry trade in 
East Africa and its implications for development, see Philip Ndegwa, 
The Coinm<m Ifarket arid Development in East Africa, East Aft:ican 
Studies 2a.(Nairobi,. Kenya: -East African Publishing House, 1968).. . . 
Frpm personal experience in crossing the-border between Kenya and 
Tanzania, sjn^l quantities of personal items co\iLd cross the border 
quite easily without detection; but larger'quarit-ifi'es would be more . 
/easily’-detected and more likely to be recorded. So some error 
undoubtedly exists, but its nmignitude, while unknown, is. probably 
not great. . ' -

^See Africa' Report, -the East African Standard, -or-other news 
sources on Africa during the relevant years for further details of 
these events, some of which occurred while the author was resident , 
in Tanzania from 1962^1965•

r -
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or world power neutrality" tended to,complicate relations, particularly 

• between Kenya and Tanzania and in internal Kenyan political relations, 

during the last few years. Wa-these events would tend to have ah - 

•effect on ii^ort demand which would be difficult to incorporate infp - 

any analysis; but since they would tend to affect only the Iasi; ^ ' 

observation or two, they would hopefully not have 'a major disruptive 

effect on the analyses-or their results
' ■ • ' o .X.., .. •

■—T-t- Dater-Sourees and- Some- eompl'ications • r-.

.i

• •U*<- .i-

■7'

The Statistical Abstract. published annually by the Republic of 

Kenya ,-.and the Economic and Statistical Review, formerly the Quarterly 

Economic, and Statisticm-^all-etinTrpublished monthiy-during^he last 

decade by the East Africa Statistical department, are the two majorx 

sources of statistical information for these studies on i^ort demand 

- and tariffs in Kenya .and Eas-b Africa. These sources are supplemented 

or verified on occasion.by other more specific- sources which'are 

. . identified .in.the study.when utilized.

.. .' Among the statistics available, qp a consistent basis in the , 

aforementioned two. sources for the years 195^ through I966 are the 

ln^iort quantity and price indices, for both aggregate imports and’ SITC 

classification for each East African country individually and for the 

whole of EastiAfrica. These are calculated by the East African 

• Statistical Department from the.‘Annual. Trade Reports .prepared by .

East African Customs and Excise Department. The import quantity index 

is a Laspeyre, or base-weighted,-index of net iinports. Net inq)orts 

' are direct imports minus transfers out of plus transfers into the

.<
.i*-

. .t V ^ 4

I
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"East African country \mder discussion* "the import price index-, 

technically a unit value index which is calciilated and utilized as a '

(ted. Index for net imports.

A cost of living index (excluding Wnt) for Nairobi is also : 

avaiiable in ■ the Statistic^. Abstracts for the perBinent year's. ■ Some •'

price index, is a Paascbe, or current-i

i

of the difficulties ;of ,using this-^dex for a domes-tie price l8dex arh • '■ ’ ■

- 'that it ig based;.on , all comodi-ties-,". including in^orts, and that it is ^

. an index with a base of-1939 which-measures the. cost of.'maintaining a
'r •

•c'

standard-of living prevailing among Ihiropean goyehunent servants with - 
an annual b'ase salary of ii500 in i9li7.^ In an attempt to avoid some 

.  of these difficulties, another'co^. of living index available officially -
i

.< ■■■

only since 1959,' a- wage earner's index, was combined with the cost of 

living index for eE^Ifer years., ,^e hope .was to .constfuct a more

appropriate index relevant for pre^independence ye^s to the European - . -
' .*■

Who, was the most , likely to consume imports and relevant-for'the 

independence years -to the African^

Monetary gross .domestic product, calculated at factor cost, is 

- also available in these two-publications for both Kenya and East 

Africa for all the relevant years except for the year 195** in the case 

of East Africa. Real gross domestic product is not officlaliy 

calculated except for the years 196** to 1966, so that for the purposes 

of this s-tu^' it is estimated.by,..th'e. ratio'pf monetary'gross domestic 

• product and, altematively, each of the two .aforementioned domeatie' ' 

price indices. . - , .

■i--.

—

^Republic of Kenya. Statistical Abstract (1966)* p.ll?.

\
I



■->

.•t

- 9 •

A ratio of the'estimated annual wage''bill to e%lbyment -from an 

annual survey of private and puhiio employment and the price of certain

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

C of time variable, are also obtained from statistic^ in these, two

The in^port qi^tity and import price statistics for : specific •'sources.

imports relevant to ^the peasant producers of these cash crops were ' .

also availabie ip thepe sources; toong the,Kenyan evehtjs during i961f 

and 1965 whicli wouid-'affect the first proxy for the price' of time

'variable,.i-s the tripartite agreement 'b’y the government, labor, and

private industry in Kenya to assist unemployment by increasing public

. . emplo^ent by 15 percent and prlvate.^mployment ,by lO’ percent.

■ Although this agreement was terminated by mutual agreement after a 

■ little more than a 'ydeif of operation', it would affect a;.couple of 

observations in the price of time import model, tes\;s^

• The teurifif index for aggregate and SITC class imports, calculated .

as a ratio of duty _c,ollected to import value, was also based on
**■ - . ,

statistics available from these sources. The tariff data for specific 

peasant imports.were obtalned-direetly from the customs tariff

''K.'

'sbhedule* which indicates the rate of^duty to be levied oh veurious
- 1 • • ■ - . : ■

■ iBg)orts. :

■

■^These schedules, are published in various sources, and at various 
One source is the Laws of. Kenya and another is in the Appendix 

of the Sast .Aftrjcan High Commission, Some Motes bn the industrial 
- Development in tost Africa.^Second edition, 1959. These schedules are ' 

also occasionally published as separate handbooks.

- - times.

v. •j.
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Methodolo;^ and Statistical Tests

The usxial research methodology in economics, where a theore.tical ' ,

model with, certain in^jlicatioiis is derived and then tested e^iricaliy,- 

is, the methodblogy generally .followed id this study. ^The en^iirical 

test is normally that of a.'time series least squares multiple, reCTession; : 

These regressions and other empirical results ,are .summarized-, in 

,, . ...tahular'foimi in the. Appendix^ to-each chapter located'at'the ^nd of

. that, .bhapter. ' These tables contain .the-recession coefficiehts' for -'. • 

each variable along with its calculated t value and the values of the 

. multiple coefficient of determination (R^),. the analysis of variance.F ‘

- r.atio, and the Durban^Watson statistic test, of autocorrelation (D.W.) 

at the right side of .each table .

, .. . ... .. general goodness of fit statistical tests emj^oyed in the .

regressions of thie study are the multiple, coefficient-of determination, ' 

hf, and the analysis Of -variarice F -ratio. Kxe more bpecifio 'beat of 

significance for the individual variabies in the regressions is the t 

"test to detefmine whether the coefficients of the variables are- 

.-significan-tly^different from zero. The calculated t. values'for the 

regression coefficients cm be found in parentheses directly belcw 

the regression coefficients in "the tabular summaries, of regression .' 

results. JbLl .s-tatistical results -rill be rounded to .three signlflcan-t

■

1

figuresi. Unless specifically stated otherwise, the 95 percent level

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

making. Two-bail tests at this le-irel will be used in'significance '

s ' '
• tests for regression, coefficients.

-.V.--
r-.'*
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Since the following regressions vazy in the nmnber of dbser- ' 

vations due to data availability,'the critical veilues for the t tests 

and F values which depend on the number of degrees of freedom will 

also vaiy from pne set of data to another. Table 1 contains these 

' critical vhlues for the range of observations encountered in these ' 

'.anslypes-and which will be usM for declslpn ^making, thrdu^bht tkis, 

.study.-V' , '• . _

Past aapefience suggests.that en^irical estimation by time
i- -

series'data such as the import' demand estimates in . this study is' 

susceptible to positive serial correlation.^ The significant points 

of. the Durban-Watson statistical test for serial correlation subse

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

vations. .However, Durban-Watson tables of significant points only 

- extend as Ipw^as 15 observations which is slightly larger than the 

greatest number of observations, encountered in this study, ^e 

Durban-Watson table entries for-dj, and dy with 15 obserwtiohs 'at a 

. 5 percent leyel for three independent variables are 0.82 and 1.75,

' respectively,, and for four independent variables are 0.69 and l.,97».

' respectively. At a 1 percent level, dj_ and d^ for three independent 

variables are 0.'59 and !l.h6, respectively, and for four independent 

variables are 0.49 and 1.70, respectively.

<
<

.4,- t O'!

■

■

, «
ir

Johnston, Econometric tfethods (New fork: McGraw-Hill BiSbk 
Coi^any, 1963), pp. 195-199,"siiiC J. Durban and G.S. Watson, "Testing 
for Serial Correlation in Least-Squares Regression, Part II," 

'Biom&triea^(l95l). 159-l6l. —"

:
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TABLE 1

CRITICAL VALUES' USED IN'REGRESSIONS

;s: (sssssssssss:

Values of t

Degrees of 
Freedom 4s*^0.02?

(df=h-Jc'^l)V'-.. .

U.q32•rt 5 2r.5Tl:..-.v

*lir 5 6 3.W

'3.499

\
\ ■

v'.

7

8 3.306> 3.355

,2.2629 k 3.250 5

Values of F

. Degrees of Freedoitt
Numerator - Denominator 
(df=k') (df=n^k'-l)

F, F»
0.05 0.01

•A

r
6 4.76 9.783

4 11.405 5.19V
♦.

4.35 8.453 7.'X

4 6 4.53 9.15

8- 4.073 7^59

4 4.12. 7.857.

6.993.863 9
*.

4 8 3.84 7.01

7.46

;

5 7 3.97

6 4.39 8.755>

\
\
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A rough estimate of the lower and upper significant points for 

■. the DurbanrWatspn statistic for fewer observations mif^t be suggested 

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

differences between succeeding entries get progressively greaten.

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

•v

r

level for three independent variables are a of about 0.5 and a d^ ■. 

'of about ,2.9, and,for .foiir independent variables about 0,35 and 2.2,
- ’.'vj . - ■ ■ ■' ■■-j'V- -

respectively. At a 1 percent level the same extrapolation for ten
'■ ■ ' ■ .r : . . . .  - ■

•'•V

observations and three independent variables yields a dj^ and a d^ of 

approximtely' 0.3 and I.65, respectively, while for four independent 

variables'they are approximately 0,2 and 2.0, respectively. To 

generalize, a calculated Durban-Watson statistic vSlue of approxi

mately 2 will be nece'ssary for the" regressions of this stu^ to , 

exhibit insignificemt positive serial correlation.^ 0tnce this study 

utilizes annual rather than ijuafterly- or monthly data, serial corre-

lation problems may not be serious ,^ut the calculation of the Burban-, 

Watson .statistic will serve as a check on this potential, problem.

■ One other note of caution relevant to all the empirical import 

demand regression results relates to the problem of multicollinearity, 

a complication which-is often encountered'in empirical import demand—!.. 

The iniport price"variable, whose coefficient Of determination 

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

:0.1 range,is no problem. But m^ticollihearity_ is a more serious 

problem ;for the domestic price -variable and the independent variables 

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

is as high as the 0.9 range, and to a lesser extent for the tariff

studies.

\
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variable euid the independent variables of gross domestic product or 

. price of ti:^ , where the R^. was as >igh as the 0,J ^ange. Such a-high; . 

•correlatioh between independent variables creates problems in distin

guishing betw^ their respective effects on the dependent ^ariable.-^ 

Again* since the alleviation of this problem is diffic^t,, J^'not ' .;

impossible, the point is singly to add this note of caution, to the''

. others as-vpart of, the-context in._whic,h to view the results of this ' 

^study.

■■ .V. •"

■ %.•< .

.w/-. .1'-

In the course of this study, abbreviations of various variables 

are enployed,-particularly in equations and tabular presentations of • 

regression equations. A listing of these abbreviations and their 

explanation is included in this introduction for reference. A 

complete-discussion'.of. the variabie’s and the statistical data employed . 

. to represent these variables is available in -the. Data Appendix at .the 

-end of this study. ' - , ■

c*

'»■

t ' ̂
tv--

»
* V

■ ^
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List of Abbreviations

M . . Insert Qi^ti-ty

,P„ iDqabrt Price

■ - Domestic Price' as measiired by cost of living’ index'
m

Pd

. -pw' - Domestic Price as iheasTired by Vage earhdi^'s ebst of living 
. index ... .

!d

- ■*

GDP-;

. GDPg
GDPy'

Tl

, Monetary Gross Domestic Product- 

Real Gross Domestic Rroduct; monetary GDP deflated by P|

Real Gross.Domestic Product; monetary GDP deflated by P^ ’ 

Tariff Level 

, Pripe. of Time
m

•V

Relative Commodity Price; ratio' of-it^orta to domestic 
commodities as measured by cost of living index

Relative Cpimnodity Price; ratio of imports to.domestic 
commodities-, as measured by 'wage earner's cost'of living 
index ■ '

^ VPm Relative Price of Time; ratio between price of time and 
isqior’t price" index -

The Proportion of Grpss Domestic Product which is prinmuriiy 
agricultural; originating, in agriculture, li-vestock;

. forestry,* and fisljing and hunting

GDPa

.GDP„, The Proportion of Gross Domestic Product’which is primarily 
non-agricultural, originating in go’yemment, manufacturing,. 

■ and the commercial sector
na’

Real ’AgriculturaT Gross .Domestic Product; GDPa deflated by' .’ .gdp3
pa •

gdpS Real Ronragricultural Gross Domestic Product; GDP^a deflatedr,na
/ .byP|-.

V-"'
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Real Agricultural Gross Domestic Product; GDP„ deflated 
byPj[

Real Kbn^agricultural Gross Domestic Product; GDP_„ deflated
. , .. ^

Quantity Index of Manufacturing Production (import Siit- 
stitiition.index) ' ^

Coefficient,of Determination

Analysis of Variance F Ratio Statistic

, Durb^-Wntson Statistic

GDPWr,a
'•i

GDPr̂,na

»8

:•
2R

F ;
■r. tf-

D.Wv'
'r ’

•J l*-

J

V

-<

:

•v ■.V

^7
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CHAPTER II

. . AGOREGATE IMPORT DEMAND
*

The few, sonetimes cursory, studies that have been dope on import ., 

demand inV East Africa appear to indicate no obvious or simple relation- 

ship between imports and income since even a.negative re'laWon^ip 

exists between income and imports for several, years..

■ -• S

1 While this

could .indicate that imports and income are not positively related in 
^ ■ , . ■ ■ ■ ■ - 

the usual manner, it could also indicate that the demand relationship

is sufficiently complex that a more detailed analysis could be useful.

T. '

Other worK on import demand, in East Africa is part of a fore-^ 

.casting model.. One of these models by Clark-makes producer imports 

a function of.investMent and/or output and makes consumer imports a 

function of income.^. The latter was precisely the simple relationship 

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

Another study by Paalmd and Dahl,^ which the author obtained after 

conqpleting this study, was also conbemed with the construction of an

. 1Idrlan N. Resnick, "Foreign Trade and Payments in Tanzania," 
a chapter fo'r a forthcoming book on the Economy of. Tanzania, pp'. 9-12 
Md Table 3., While this study referred to Tanzania-iithe East African 
coiuitry south of Kenya—a similar study of Kenyan data yields the 
same results.

O
Paul G. Clark, Development Planning in East Africa (Nairobi: 

Ohe East African Publishing House, -1965), pp.- ■ 57-77. —^

^Jusf Faaland and Hans-Erik Dahl.-The Economy of Kenya (Bergen: 
The Chr. Michelsen Institute, July, 19677^

r

\
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econometric model of the economy of Kenya and specified its relation

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

of industrial output and investmeiit activity; durahie, consumer imports 

• were a function of per capita gross, domiestio product; non-durahle 

consumer in^orts were a function.of total gross domestic product-, ^d * 

intermediate goods imports were a function of-industrial output and , ‘ 

gross’domfeatic product. - Again , m output or' income'measure along : - 

'...with investment was used -to explain inqibrts,; a relatiohahip rejected , 

by the ffirst study.

These studies seem to indicate that a more careful and detailed

analysis of-import demand Could be beneficial. An analysis of in^jort 

demand employing the traditional variables will be the subject of 

, , the first portion of this empirical study,. It could be' considered of! 

■:.interest in and of itself, but it will also form the basis for the 

later Study of modifications in', the usual import demand relationships 

and for studies concerning govemffient revenue implications^ of' tariffs 

, on ii^orts. ■

r ■■

Theoretical Model

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

-^_determined-by the import price level, domestic-price level; income 

level,, and-tariff level. The latter is part of the model because- 

tariffs are significant.in East Africa and tariff changes in East 

Africa have occurred during the last several decades. ^thematically, 

• ■ M ='F(Pjjj, P^, X, Tj, where P^^^ is the import price level, P^ is the 

domestic price level, Y is income, and T^^ is the tariff level. The

\ ^ .
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first three variables will “be tested in' two forms, both individually 

Mathematically, the latter will be a model such that’■ and as ratios.

M = r(p^/p^, y/p T^-) where the variables are defined as above.

The normal relationships suggested by economic theory will be 

.expected for these traditional in^ort demand variables. A negative 

"relationship will be expected to exist between the dependent variable, 

iniports",(M), and tw of the Independent, variables, the import price / . 

'level (P ),’and the tariff level (T). A positive relationship will be 

eritictpated between irports (M) and'the other two Independent 

varia.ble8, incbiRe (Y) and the domestic price level (P^). When the.

. . .  variables are combined into ratio form, the expected relationship

between imports* (M) wid t^e relative' commodity price ratio (Pn/Pj^) will 

.be nega.tive while that for the reiL iricome’.variabie (Y/P^) will be>. . 

positive. Tariffs (T^^^) and imports (M) would stVlt be expected to be ; 

inversely'related; i .

. •

r

IT

.Empiric^ Methodology.’

; The statistical method to be enployed in these empirical tests of.

the import demand model is that of a time-series least^ squares multiple 

regression. While this method has,been utilized for several decades
%

in import demand analyses and severely criticized in the l^Q’s,^ its 

applicability and reli^ility is now being'reasserted, particularly in

.the case of a "small'country -that inports only a relatively smallM'

%ee particularly the pathr-breaking article by G.H. Orcutt, 
"^asuremeht of Price Elasticities in International Trade," Re-yiew of 
Economics and Statistics. 32 (Mayj 1950), 117-132.
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fraction of total world exports.This'would seem appropriate for 

•the. small less developed parts of the world such as Kenya and East 

■ Africa.

The Identification Problem

In en^iricai tests of demand equation's, the identification problem 

. , oto be .a coi^lication. However, if'the ass.tm^tion of a horizontal * .
• ’ • * • • ■•'■,.■ ■ y ■■ , ^ ^ -

. or infinitely elastic simply were valid, the price of "inpofts would be
. ‘ ,,f' ’ ' - - ‘ . -V. \

' determined solely by supply and movements in the supply curve .would 

trace the equilibrium points of the demand curve. This is diagram-

matically illustrated in Figure 1 where shifts in supply trace the r
• >

point's H£', Rg, and on the demand curve associated with equilibrium 

in5>or-t quantitiesV^i,(3^, and Q^^'^^ggpeg-tively. .By'employing multiple 

regression procedures, separately identifiable shift's in demand would 

depend on changes in variables other than the inport price variable, 

such as the price of domestic cqn^dities and income. Tariffs, like 

changes in the import price variable, would result in an upward shift

(-■■■

• of the infinitely elastic supply and effectively raise the domestic 

" price of imports by the amount of the iniport duty.

^The^assraptibn of an; infinitely elastic supply of imports would be

'e

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

actions. This would be tiue for situations ig which>the buyer is 

simply one virtiially insignificant buyer among many buyers. This^

^Edward E. Learner and Robert M. Stem, Quantitative International 
Economics (Boston: All^ and Bacon, Inc., 1970)* p. 31.

\
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FIGURE. 1
V-..

DEl^D AND SUPPLY OF IMPORTS "
WHEN' BUYING IN A PEBPCTLY CpMPi3l!lTIW M^UCET
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would be the case in coii5)etition and would be the situation faced by a 

country whiph is merely one buyer among many of the world's cbmmo^ltie.s

- and which does not-purchase a significant proportion of the. world's 

commodities. This would appear to be a rather accurate description ’ 

a small de'veloi)^ng region such as'East-Africa,, .or. .a^country such-as

. Kenya, By employing this apparently realistic assumption for'Kenya

- pr East Africa, recession analyses pan be utilized in an at-tempt to
-- v'.. / -■ ■• - . • : - . . .....

' empirically test the relevant import demand theory.

S

■iS..1 -

\ -'r

Functional Form
;

■;

.Both the linear and log-linear functional fO^ for recessions 

- will be utilized- in thpt following empirical testa. The purpose for .

doing so is, partially, to test each form in order to, ascert'ain the^

: more appropriate e:q)lanatory relationship and, mdresiimportantiy, to , . 

use the loClinpar ^egression resiats to obtain additional estimates 

of eiasticities. Paramount among these would be the elasticities 

. associated with the tariff variables and their iuipact oh government 

/re-venue. . ' . .

’ T " r

■ ■

Emnirical 'Analysis of Alternative Data' Seta

«
In the following te.hts of the preceding .import demand model, 'the 

income variable is obtained from gross domestic product data, the

s/'

^The point that it may be quite realistic to assume an infinitely 
elastic supply schedule for a small country that imports only a 

..relatively small fraction of wprld exports is’^rifieTby Edward’E. 
Learner and Robert M. Stem, Quantitati-ye International Economics 
(Boston; AUyn and Bacon, Inc., 1970), pp. 28-35. ^ ~

A ,
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in^ort price variable is tbe is^ort pric« index, and the domestic 

- price variable will be either the cost of- living index for government

servants in Nairobi or a composite price index which uses the afore

mentioned cost of living index for the years 1954 through 1958-but - 

uses the wa’ge gamer's index of consumer prices for, the remaining years.
r

.Data Problems ’

The'oietails of. all data are available in the Data-'Appendix, but two 

, ..major problems'should be re^en^hasized herev First’v-'it should''be ^ ■.

pointed’ out,.that the in^wrt price-index is really a imit. value index ■ -: 

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

• that purpose. The second data problem, more extensively discussed in 

the Data Appendix,, is-the domestic ..price index. 'The cost of living ■ ^

\ ' index, 'Which is the only index of domestic price dexpl consist^ently 

available for the years 1954-1966, is for European civil servants bn a 

basic salary below £500 in 194? and is based on a consumer.survey of 

this group in 1939. Both the base year and the oonsianer group tend to 

lose their relevance in the late fifties and early sixties with the 

-approach of independence. In contrast, the composite wage earner's 

^ ' index, has .a-base of July, 1964, and is'derived: from a survey, of wage

- ' " earners in Nairobi.- For the'years 1954-1958, since no other domestic

price index-is available for those years, this composite index does 

use the aforementioned cost of living index. While both the cost ^. , 

living index and the wage earner's congjosite index include imports in 

their prices and are. therefore not. strictly domestic "price indices, 

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

*. •

\
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fewer imports find therefore he somewhat kore desirablei hut not entirely

^_ .free of eriticisp; However, since, these are the only available

• indicators of domestic price changes, they will of necessity he • 

eii5)loyed as a proxy for domestic prices,_ despite their shortcomings. ' 

^iricai tests will he utilized to indicate which >of-the two' woulii 

appear more appropriate. '

' V

Recessions Employing Qfficial Kenyan J^ta

‘ The .tabular aumma^ of regression-results with official Kenyan ’ 

data Me shown in Table 2 in the Chapter II Appendix. All the regres- ' '

siohs .employing. Keny^ data, both linear .and'log-linSar, have F values ' • '

' which'are sipiificant, some highly siCificant. -The multiple 

coefficients of determination are also in the relatively high range 

of 0.71 to 0.8l^ The Durban-Watson statistic fafls^n the indeter-, 

minate range for all regressions.

The only significant coefficients in the regressions employing 

■ . the cost of living index (P^) as’the domestic price level appear in 

.the log-linear form.. These are both of the tariff variables and one 

'Velative commodity price variable. . In the linear form of the 

: . recession M additional tariff variable is nearly significant.

, The composite wage earner's index (Pp has more si^ifioant 

coefficients than does the cost of living index. , .In.vthe linear form, 

one tMiff variable and.both the monetary and real gross domestic, 

product variables have.significant regression coefficients. However,

. the coefficient of the domestic price variable, although insignificant,

'has a negative rather thap the anticipated positive sign. In the

\ >

■

.

c/
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log-linear form, the ree^ gross domestic'product vUriahle has a 

-significant regression coefficient and the relative price variable 

• is nearly significant.

To summarize, the tariff variable wps significant in three , 

regijessions iid was ne^ly significant in Mother. * The relative 

commodity price variable ^as significant once and, in addition, was' 

nearly .si^ifioant.-.another time. 'The real gross domestic product 

, variable 'had a sii^ificant coefficijent twice while the mon'et^ gross- 

’domestic-product variable was-significant once.. Kie coefficients of 

the import price ,veu:iable and the'ddmestic price variable were not 

. significant in any regressions. In.descending..order, the variables 

■ with .the more,significant coefficients were the tariff variable,

: real gross domestic product, monetary ^oss domestic product,^and the 

relative commodity price variable.

' V

■f

J--
vi... ■

Regressions Employing Official East African' Data

Comnodities originally imported into one East African country 

• can, and often do, find,their way ultimately into one or more of the 

' other East African countries before final cons.umption.
^ •

These inter

state' transfers, while they must be reported by law and can cross 

- borders in larger quantities along only a,:limited number of main roads 

or "waterways, can. lead to inaccuracies .in the import-vstatistics, for 

any-one East African country. ,V/hile these errors are normally 

assumed to be'quite small, they do exist and siiggest that arf import 

- demand analysis for East Africa as a whole would avoid these errors.

•••. *' *

V
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While the utilization of data for East'Africa as a whole evades 

this potential inacciurao'y, it unavoidably creates other errors non

existent for a one-country analysis. Perhaps the most serious.of 

these is the lack of a domestic price variable for East Africa as a 

whole. While cost of living indices are officially calculated for ■ 

Dar-es-Salaam and Kampala,.although they are not always readily avail

able- at least in the desired form, any attempt to combine them in some 

ttanner to obtain a conglomerate"East African index is fraUght'.With

. -

'» •

/ '

problems of consistency and compatibility as -well aa the selection • 

of proper wei^ts for each of the three components. To avoid these 

difficulties and on the assumption that the Nairobi cost of living index 

tends to-reflect the cost of living in otfier parts of East Africa 

since it was an East -African center in many ways during most of the 

years with which this analysis is concerned, the present study will 

utilize the Kenyan domestic price .indices as a proxy for the domestic 

_ price index for all of East Africa.
• .• ...

Another difficulty is that gross, domestic product data for East 

Africa is a svuranation of the gross domestic product data of all three 

countries idiich are not strictly comparable. These two difficulties 

are congjounded'in the real gross domestic product calculations since 

the latter, somewhat inaccurate. East African figure is deflated 

by the former Kenyan data. Nonetheless, these, difficulties could be 

offset by the benefits of more accurate. East African trade data, and ^ 

a test of the models with East African data could be fruitful.

As indicated in Table 3, all,regressions en^ioying'official East 

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

>

\
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confidence level, and are considerably higher values than were found 

■ for Kenyan data. The multiple, coefficients of determination are also 

hi^er than for Kenya and fall in the 0.8U to, 0.88 range. Again, the 

-Durban-Watsori^atatistio fails in the indeterminate range, although

, higher than for. Kenyan data, .and a couple with values of .lv'91 and l<8l '

i-

J
could approach the point of insignificant ferial-correlation. --

■ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '

.Ailxthe'tariff ■r^'riabl^s for East'Afr-iea have significant '

coefficients. .In faot, all-but two coefficients of the tariff yar,iable 

are signifiomt at the 99 percent level. The other significant

'■> -

■ '

coefficients in all the regressions are the monetary and real gross 

domestic product variables. Bone of the import or'domestic'price 

■variable coefficients are significant

4 -

One of the insignificant cost 

of living domestic price variable Coefficients is. of a. si^ opposite 

to :that. suggested by theory, €u:id both of the wage earner's composite ,

V

' index domestic price variable-coefficients are of improper sign. ,

In summary, all the tariff variables and all the gross domestic, 

jiroduct.,Variables, both monetary and real, have significant empirical 

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

statistics, appear to be a poor proxy for movements in East African 

. :. domestic price levels because,none of the coefficients of this variable

, are significant with East African data, and in three 

improper signs. The relative commodity price variables employing the 

Kenyan domestic price index as one'portion of the ratio, although nevM • 

of improper, sign, were not significant. While the domest^ price

cases even have

\-
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. variable did not significantly affect, ipports- in the Keny^ case 

■ either; the relative commodity price variable was significant on one 

occasion and nearly significant a second time. The intporib pride-- 

variable was not significant-for. either,Kenya or East Africa but was ' ' 

never of improper sign and always had a t value in the 1.1* to 2.1 range. .

—;Goiirpari3on of Kenya and East Africa

■ in.general,.;East'African- data yields more sfatistically lmpressive ' 

, results .thEin .does Kenyan data, although some price, variahles,'such as ■ 

the’relatiye commodity price variable, which are significant in the ■ ■: 

Kenyan.regressions are. no longer significant with East Africmi tests.'

The tariff variable coefficient, on the other heind, is consistently 

significant in the East African tests, but only significant' in a 

minorl^ of Kenyan tests.

In a comparison of the results obtained with'the two alternative 

' domestic price indices. East African data reveals only one improper 

coefficient sign for the cost of living index compared to .'two for 

the wage earner's composite index. However,.consistently poorer 

^ . overall results, as-measured'by the multiple correlation coefficients

M .,- - and; E values, were pb-fcained for-East African regressions containing

the cost of living index,'’althou^ the differences were not great.

■ -Also suggesting the superiority of the wage earner's composite index
' i.

was its larger t values for the relative commodity price variable
'

Evidence in support of the -wage earner's compos'ite index is less 

substantial with Kenyan-data where it, in one case,’hAs an improper 

8i0i. Also, in only one regression does the wage earner's composite

y

n •

■

\



. :•
**'

29

*
index have a larger F ratio, multiple correlation coefficient, and t 

• value for ita price-variable or price ratio coefficient." This'occjtts 

- in-the linear regression employing price ratios.

In conclusion, the cos-6 of living index. (P^) seems more appro- ; 

priate for the Kenyan data while the .sCCphd -iOTestic^rice variable, ' 

the"coB^iosite wage earner's index (Pp, seeiM generally.preferable .

^ . for East'African data. Given thisjambiguous- situntiph-,-both, domestic '
,, -wv

price, indices.yill"be retained for,the other ag^ega-te-import,demand 

■ tests, amd"they will"again be c’on^iMed at that-time.' .

The combined experiences witK official Kenyan and East African 

data suggest, that the traditional theory has considerable Validity in 

applications to this geographical region as indicated by the signifi

cant F -values and g^uite large multiple coefficients, of determination.. -
■ . ■ , ' - . ■ .....

The most consistent variable to have a signifidant effect’on ingjorts

is the tariff variable. Both, real and moae-bary gross domestic product

4 •

->

. .Vreveal a significant effect on impoarts. for East Africa Md to a

On the other hand,- only with Kenyansligh-tly lesser degree for Kenya, 

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

This is in the form of a si^ificant coefficient for the relative 

■ price variable, which is also nearly significant in one other 

. repeasidh.

■

. / .
Kenyan Data with East African Iinport Price Index

-

There have been supestions that East African iagjbit price data 

shbiild replace that published for any one East Afvican country, even

\

r
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V ■ '

■ for. analyses applicable to that country.^ -i For- some statistical 

piloses, this is nowUipne even for official statfstical data for the 

individual East African countries. The Kenyan Fisher's "ideal" index 

of net imports now uses Kenyan ijuantities and East. African unit 

prices, except for gin and geneva, mineral t^el and lubricants.

primpy grounds for such a suggestion is that-interstate transfers ‘ 

which’ co\ad,.pccirr'undetected and unrecorded create'an uncertainty 

about the accuracy-.of trade statistics for any one East ^Afriean ;

2 ■

■ The

■f -

cbuiitry. ^ae actual size of such errCrs, if indeed they exist to any '. 

significant degree, is \mknown.. ^ ■

. As a..test of the hypothesis that East African iu^iort price data 

„ is preferable to that of any individual’ East African country for
J -

■■ ■ analyses applicable to that country, the traditional import'demand
.../ ■ -

■ model-jfasJ;esta.d.;fpr Kenyan data with the East African, import price ,
'■>

r

index replacing the Kenyan import-price . 'index as the inqp.ort price •

variable. Table 4 contains the regression results. The behavior of 

the East African pd Kenyan import price indices In the regressions 

CM be directly , compared line for line in Tables 2 and k.

' ■ ‘Such a comparison reveals that without exception, the multiple 

correlation.cdefficient^ahd the F ratio are greater for the-regressions 

en^iloying the Kenyan - import price index than they are for the East 

African iipport price index. .
■ .V-

■N

■

^Ohe such, suggestion was made by John Craig, "An ^st African 
.Import-Price Index, 1954-1963, calculated from supplying countries' 
export indices." The East African Economic Reviev. .2 (June, 1966),.39-54.

‘^Republic of Kenya, Kenya Statistical Abstract (1968), p. 4o.

\ ^
't •



- ;

3i:

y

The regression coefficients of all the i!ast African import price' 

variables and all but-one of the relative commodity price vauriables
'll

containing the East African price index are of positive sign rather 

than the negative sign suggested by economic theory. In contrasty the 

regressions containing the Kenyan price index as a .variable yield the 

expected negative relationship, between -imports and the import'price , 

.op. relative commodity-price variables. One of the Kenyan relative 

- commodity.price.'Variabie*'ooefSclents is even Significhnt. ,.;-All these 

,, empirical results contradict the hypothesis that Ehst African‘ii^oitt 

price data is preferable to individual country-import price data in 

conducting analyses for.one East African country. They suggest, ■

. instead, that Kenyan import price, data is better than East Africem 

import price data for -analyses .a:pplicable to :the single;^.East "African 

country of Kenya,

•'V

V
.. 4.

Kenyan Data with Graiig Import Price Index

On grounds equivalent to. those found in the argument that East 

African import price data should he used for Individual country 

.analyses, an argument is made by Craig for the use of his alternative 

; " East African: price index calculated from trade statistics of countries 

exporting to East Africa even in analyses applicable to only one East 

African coimtry.

A.test of the bypothssis that the Craig import price index is 

preferable to the Kenyan import price index in an aneiLysis of Kenyan 

import demand was conducted by repeating the earlier re'^esslons 

after replaping the Kenyan in^iort price index with the Craig in^jort 

index. Table 5 contains the regression summary.

C. >
✓

\
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A cbmpELTison of each row of Table 5 with the corresponding row 

of Table 2 Indicates that without exception the Kenyan import p^oe 

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

This is reyfsaled-by the much greater F values and multiple correlation 

.coefficients for the'regressions in’^ble 2 employing the Kenyan import' 

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

■ i ■ -^TOUld'be the more appropriate' statid'tical'comparison since the number ■.

■ of observations differs between the' regressions in. ^hes’e t^o tables. ' 

While a CTeater F -value coupled with a greater number of observations- 

and hence degrees of freedom does not necessarily imply greater 

significance, in this comparison the difference" in F values is ‘ ■

sufficiently large to permit all the regressions in Table 2 to ha-ve F

. values of at -least 95 percent confidence level, while those .of Table 5 

.are all below a 90 percent confidence level.^ Likewise, the t values 

of the Craig import price variables and ratios are all inferior to

those for the Kenyan import price^index. One of tbe Craig relative 

, . price'iatip coefficients even has a positive rather than the.usual 

negative sign. All this evidence contradicts the hypothesis -thatrthe 

Craig.import price.index is siiperior to the Kenyan import.price 

. index in the import demand emalysis for the single East African ., 

country of Kenya. " ■ .

■ .V--

^Thiese tests are based Qn-*a table of cumulative veilues 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: 
McGraw-Hill Book Companyi Inc., 1950), ^pp. 1*26 and ‘*277'

\.
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East African Data with Craig 'Modifications ,

John Craig made several modifications to the official East African 

in^port price index to correct for some of the more obvious abnor-
. V

malities. .Among these corrections ;were;;the exclusion of aircraft
j- - - - -

'■7^. . . . . . . . . . . ^ 1 ■■■' -
and famine relief foods from the price indices; As a test of the

hypothesis that these modifications inprove the'official Import price " 

index and in order to deter^ne whether these modifications- should he 

included in. ^ture regressions en5)l,oying .the East Afrlc^ import-!price. , ; 

index, a regression of the.traditibnal import model was run for East’ 

African data as modified by Craig. . .

Table 6 summarizes the regression results for the modified East

•

V .

African data which can be compared, line for .line with Table -3 -which 

- -contains the regression results with-the’unmodified Official East

African datai. ^'uch a comparison reveals that the differences in the ■, 

overall fit of the data to the regression line are minimi’as indicated 

by the'R and F values, but that-tho^ differences which do exist,

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

than the modified data. Likewise, the minor ifferences of up to 

-. ... 0.29 in the t.values for the coefficients of the import price or

. relative commodity price variables, with one exception where the ■ 

difference is 0.05, support the official data rather than the modified 

data.- ,The -impact of these resiats, even if difference in magnitude
✓

^John Craig, "An East African Price Index,1,1954-1963* 
calculated from supplying countries^ e:^ort indices*" The East African 
Economic ’Review. 2 (June, 1966), 39-54.

\
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is B,inall, is to refute t^e hypothesis that the Craig modified import 

• price index is preferable to official data in East African analyses.- 

On these grounds the future regressions of aggregate, import demand will 

utilize ^he official East African import.pfice indices.

1

.V.
EastTAfrican tlata with Craig Import Price Index e;;

!3^-.

iiE
; ■■ As previously discussed, Oiaig. chic'ulated ah alternative and 

hopefully superior iniport price index'for East A^ica ifrom the tr.ade 

statistics of countries exporting.to East Africa.^, mie performance of 

this alternative .import price index has already been tested With Kenyan 

data and will now bd tested with East African data with which it could 

be expected to be-more con^atible . The hypothesis is that the Craig 

import price index is preferable to the official East African pri'ce ;.. 

index for empirical, analyses applicable to East' Africa.

The regressions, on the-basis of the traditional import, model au-e 

tabularized in Table T. A row by row-comparison-of this table with 

.. the. regr.ession results using official East'African data in Table ,3 

■reveals that.the overall fit in terms.of the multiple correlation 

coefficient and the F ratio, is much better for the (tfflcial data 

' than It is for the Craig in^prt price index. Again, the. latter, 

which corrects for degrees of freedom, is the more appropriate 

statistical,comparison due to a difference in the number of obser

vations between these two groups-of regressions. As before, while a

f...

iiy
■v-

i
K

I
s~ .1

i
= •

?'-:V

i

’ ' ^John Craig, "An East African Price Index, 1954-1963, calculated 
from supplying countries’ export indices," The East African Economic 
Review. 2 (June, 1966), 39-54.
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:
greater F value along with a greater number of observations does not 

guarantee a greater significance level, the differences are again ' 

sufficient to make_all the regressions of Table 3 significant at no ^

less than a'-95 percent level wMle all tl«V regressions . in. Tabl^^^^

a si^ificance level of less than 90 percent.^ Thus^. the regressions

of Table 3 are more significant than those of Table 7. The t values for . ' 

-tfie coefficients of-the'import'’pr-iceVdr relative commodity price , 

variables are,better for the official' data, in six'of. eighlj.

The two ^diich are better for the "Craig index are log- ■

•:*

regressions.

linear regressions using the cost of living index as the. domestic 

price variable.
-v • •

The large difference in magnitude as well as the . 

great majority of Jhe regressions-, recognising twp -exceptions tend

, to refute the hypothesis that the’Craig index is superior to the - 
. .V .aU . . .

. official index for empirical studies, .at-least of import demand, in,,

... East Aft-ica'i One unusual result of these Craig regressions is the

high Durban-Watson statistic values'^hich exceed two for .half the

■ , regresaionsi. Three of the four are log-linear regressions.

•The Choice of Domestic Price Variable

This would be an appropriate point to see what additional light 

the p'receding regressions of alternative data sources shed on the 

choice between the Cost of living index and the composite wage eanier's

"4?hese tests are based on a table of cumulative F values with' 
confidence levels of 90, .95, ,57.5, 99, and 99-5'percentTn Alexander 
McFarlane Mood, .Introduction .-to the Theory of Statistics (Hew lork: 
McGrawrHill Book Company, 1950), pp." U26 and 427.

\
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-index as a measure of the domestic price leWl.

• using an East African import price index, the correlation coefficients, 

and the T values are greater forrthe wage earner’s composite index in - 

three out of-the four pairs of regressionsThe remaining F ratio is 

heater-for the cost of'living index while the-rematni?»g correlation 

coefficient is the same for both. The t values for the coe^ffipients 

two domestic .price Variables.-,rhbth individually and as ratios, 

are divided. The linear regression.results indicate preferable t 

values for the cost of living index while the log-linear.regressions '

revenl^the wage earner's index to be preferable, either as indicated

For Kenyan data

Tt-.

by a higher t value for a coefficient of proper sign or as a coefficient 

of proper rather than improper sign. The,conclusion must be on@ of 

inconclusioh, although a numerical,majority would slightly--favor-the - 

composite wage ea^Tier's index.

■The multiple correlation coefficients and. F values for Kenyan 

data with the Craig import price index.yield results opposite to that 

for Kenyan data with the East African import price index. This time 

' the consumer, price index regressions have higher correlation coefficients 

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

-the linear i-e^essioh employing ratios. The t values for the coeffi-
. - ■ - . : ^ ' /• "" . . ■ ■ ■ ■ ■ ■

cients of the domestic price variables and^relative commodity price 

variables are in all cases better for the cost'of-liyirig index. Thus, 

both the specific and general statistical data favor the cost of living 

index, although none of the statistical' results are impressive or 
si^ificant.

> .

•

\
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East African data with Craig modifidations indicate best fit 

differences which are mihiinal. Of the miiltiple correlatipn coeffi

cients , two pairs are equal and the other two pairs are split ^th tb^ 

cost of living a slight i^rovenient in one, pair and the conipoaite . 

wage earner's a slight inprpvement in the other pair. F values are ' 

slightly greater :for the cost of M'rtng index in two pairs, with one 

_pair identical;and the. other favpring the composite index. . ^fhe only 

positive coefficient .'for the individual domestic price variables 

‘ appears .with the. cost of liviflg indeii The relative price-.variables ' 

indicate greater t values—for the "ratio contedning the Wage earner's 

: index. .-On balatnce there is a virtual standoff. The correlation 

coefficients, are-split, the t values for the coefficients are split, 

and only for the F Valhes does the Cost of'living ..index, have a_ 

slight numerical advantage.

East. African regressions en^jloying the-Craig import price index 

indicate that the F values, the multiple correlation coefficients,. and 

the t, values of the domestic price variables are \manimously greater 

for the cost of living index. This is somewhat of a pyrrhic victoiy 

* in that none of the correlation coefficients are large and none of 

the F values and only a few of the coefficient t vadues are significant.

The t^tal evidence from these four sets of analyses is still hot 

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 ^ 

slight 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 East African data in which East African results

\
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were somewhat bettw with the cost of living index as the domestic 

■' price variable while Kenyan data performed better with the composite 

wage earner's index,' the cost of living index-could be considered a 

slightly better performer. However, neither yields significant 

correlation coefficients, nor emerges impressively in-jmy way.

Elasticity Estimates .. - > •
e >

• • :• ■>

Thb .coefficients of' the log-linear regressions are' ei'so'estimates

■ of.-the elasticity between the independent vnriabies and the dependent . • -

variable, imports. These calculations assvime a constant e-lasticity- 

relationship edong the curve. Another measure "of elasticity can be . ‘ 

obtained by calculating the product of the inverse ,of the slope 

estimate from the regressions with the ratio'-of the'releyant independent 

variable and import variable, both evaluated at some .point on the . . '

curve. For these calculations,^ that point of evaluation is the mean ' 

of each of the two variables.^

'i

>

Table 8 contains a summary of both types of elasticity estimates

.for all the variables employed in the tests for the traditional'model 

Only the regressions employing official Kenyan and East African data 

'are utilized for these elasticity estimates since they were the '

• regressions whose en5)irical performance was statistically superior to 

-other.data sources.

^For 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. e-

\.
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Kenyan import price elasticities were in the range 1.65 to ,1.85 

while the domestic price elasticities were 1.20 and 3.22 for the cpst of . 

living index and 0.623 and of iiqyroper sign for the wage earner

None' -of these were based on significant regression coeffi

cients.' The relative commodity price'elasticities we'le 1.91 and 2.07 . *

When the cost of living index was employed and were 1.53 and 1.51 

; when the-wage earner 's index was e'a^ldyed.. The 2.07 estimate was. based .. 

"on a significMt : coefficient.- The-Kenyan-, monetary. gro,Ba >domestlc_ 

product, or’ income, elasticities’ had a wide range from O.167 to I.67, 

although the remaining two estimates of 1.00 and 1.02 were approximately 

unitary. The real gross domestic product,-or income, elasticities 

were 0.824 and'I.08 when deflated by the cost of living index and 

were 1.09 and 1.28 when deflated by^ the TOge earhefis .index. . The ' 

latter two were based on significMt regression coefficients. The 

tariff index will be the- subject of an intensive analysis when 

government revenue ^implications of .tariffs are investigated, but for,. .

, now. suffice it to say that their range was inelastic and varied from

s

index.

•t

0.646 to 0.856.

For East Africa, the import price elasticities ranged from 1.29

to 1.55.. Three of the four ^domestic price coefficients were negative 

while the o'fcher was less than 0.1. The relative price elas-ticities 

based, on, the cost of living index were 0.984 and 1.20 while those based 

on.the wage earner's index were. O'.985 and 1.15. The income elasti- 

cities were all based on significant coefficients and reinged from 

' 1:36 to 1.63 for monetary gross domestic product to 1.43 and 1.44 for 

• real gross domestic product deflated by the cost of living index and

<
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1.4'6 and 1.U8 for'real gross domestic product deflated by the vage 

. earner's index. The t^iff elasticities were also based on signifi- 

cant coefficients and ranged from 0.559 to 0-.7W.

■ To sumnarize, the inqoort price elasticity estimate is consistently 

above unity, tho^h not.based on significant coefficients..,: The . 

.domestic price elasticity estimates are extremely variable among ‘ 

regressions, and even of in^roper signjin several regressions. ' The

relative , commodity price elasticity estimate appears to'te approxi-, 

mately unity, with some estimates Slightly-atove apd others aiightly , '

below unity. „ The income elasticity-appears to be approximately 

T:' , ,unitai^:r7great,er: Half the Income elasticities were between 1.30 

, and 1.65, and ail,.of these were based on significant coefficients.

. The Existence of Money, Illusion .
■ ■ ■ ■

One of the controversies in. insert, demand is the fom which the '

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

' M = FCp^, P^. X) where P^^ ia i^'ort price, is domestic price, and 

Y is income, utilizes .,the individual independent variables. The other 

form,.M = Y/P^), utilizes these independent variables as

The. significance of the difference between the two is that the 

latter implies the absence' of money illusion, which is normally assumed.

ratios

but* npt universally, accepted as realistic and appropriate.

'The point at issue is whether.we are so confident 
concerning the absence of. mbney illusion that we will 
impose this presui^tion oh the data, -or whether the 
data shoiU.d be allowed to support or to contradict the 
absence ,of money illusion hypothesis. In our judgment, .

■■

\
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.\ the theoretical support , for the absence of money.’ 
illusion is not sufficiently strong to Justify [the 
use of ratio variables] . .. . the form which has’ 
tradition^ly been employed in demand analysis in 
international trade.

As B\»ggested by Learner and .Stem, an attempt vill be made to let 

the data-itself suggest which of^thU^two forms.woiild appear the more 

appropriate,. Following their lead,, the hypothesis will be that money

illusion does not exist. Table 9 summarizes the relevant dt^a froit

regressions for the two sets of data which proved statistically-.rt

-stronger, official Kenym and. East Afridan datU,

Due to,.one less variable en^ioy.ed by the ratio regressions, the ■

number of degrees of freedom'will differ between the two regressions 

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

adjusted for degrees of freedom .rather than the multiple coeTficient

of determination will be the test statistic., Howevgr, significance

Only when the F'does not’ alwayp increase with a’greater F'value.

value is .greater and the number of variables fewer wo\ild a greater
_ ' . . . - •-

significance be implied by a greater F value. For the money il]^ion

■cesms, tnis means that when the ratio regressions have a greater F

. vUlue than the corresponding non-ratio regressions the former is also 

more significant.. . But when the non-ratio regressions have a greater
_—

F value, the_corresponding degree of significance for each F value 

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

distribution with confidence levels of 90, 9^, 97.5, 99, and 99.5

^Edward E. Learner and Robert M. Stern, Quantitative International 
"Economics (Boston; Allyn and Bacon, Inc., 1970), p. 10.

. -wvVt’- . -
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percent will 'be en^jloyed in an effort to hi seem the. difference in
• ■■■■■ ' ■ ■ , • - ■ >1

• .significance for comparative F values in this less obvious case.

A con^jarison of P values for each successive pair of entries in 

Table 9 produces mixed results for Kenya but uniform results for •

. East Africa. As.measured by. the F values, the Kenytm log-linear ■ ' •

■ regressions support the absence of money illusion hypothesis., but the 

. ' linear regressions do not.

The greater F values for the non-ratio regressions are in the , 

same 99'.to 99.5 significance range as are the ,lesser P values for the 

ratio regres'sions. Thus, the're suits of these comparisons are qxxanti- 

■tatively indeterminate, although there is some.qualitative evidence . 

for the greater significance of the non-ratio regressions in that their 

.^F values are relatively closer to the 9$-5 per cent levejl'. while Ihe F 

values of the ratio regressions are relatively cloW^ to the 99 

percent level. On this qualitative basis.the non-ratio regressions 

could be isputed a slight edge in.significance. All East African 

• regression F value coaparisons support the absence Of money Illusion 

^ - hypothesis. ^ ^

The greater t values for all real gross domestic prOducE

coefficients when conpared. to the coefficients of the monetary gross
_—- - - - - - - - - -- - - -- - - - - - - - - - - - - - . . . . .  . . . . . . . . . . . . .  . ' '• ' "■ ' 1' .'V /,

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

sion comparisons also support the absence of.;money illusion hypothesis.

^Such a table is available 'in Alexander McFarlane Mood, Intro- 
■ duction to the Theory of Statistics (New York:,. McGrawr-Mll Book 
Coipiany, Inc'., 1950), pp, 426 and 427.

-f
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The latter evidence based on t values forvreal gross domestic product 

;. coefficiehts must be tempered somewhat by the .possibilitjrthat'the • 

domestic-price index used as a deflater of monetary gross domestic 

product may. not be .a particularly ^od measure of the domestic price 

level as revealed by the earlier discussions of • detain the -Data - 

Appendix and the earlier discussion-of the-lack of'significant domestic

■.^ice variable coefficients in any;pj^:the regressions.’' -

The. conclusion of whether the e'^irical evidence supports or 

■ • refutes the mongy illusion hypothesis' dejien'dB on vhether Keriy^ or -

East African-data is'considered more'appropriate,. If Kenyan data is .

. ■ , .used, the evidence is mixed with half the F tests and all_ the t tests

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

from both tests for-East African data supports the''] absence of'money 

■ illusion hypothesis. The difficulty with Kenyan d'etat-is the possi- ,

', bility of inaccurate trade statistics while with East.African data the 

domestic price index proxy, which is Kenyan data,, may be inaccurate. 

Nonetheless, the weight Of the evidence, even for Kenya, supports the 

. absence of money illusion hypothesis. In addition, the unanimous 

support by the evidence from East African regressions, which yield 

' " the best statistical fit of all data utilized and indicate greater_ _

significance for the other variables such as tariffs for the ratio 

regressions, appears,to carry more weight than'the less powerful 

Kenyan results. ,
. ->

.\
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' Source of Income as a Determinant of Imports
1 .•

It lias been suggested that who ewms the income may he more . 

iinportant in the determination of imports than is the aggregate size ■ ■

of that income.^ The implication would be that wt^e ?^,ers and 

public servants, for example, might have a'different propensity to

import than, farmers, particularly peas^t farmers, and other low
-

. .income segments of the economy. ■ Av^lable statistics break-down '7. <
. ' national income'aggregates into a score .-of categories which in-tura' -

■■

are roughly grc?uped into the three hroad categories of government,.

• primary, and secondary, or tertiary economic activitiee. One logical 

■ dichotomy for testing this hypothesis would be to designate govera- 

ment,- -oommercial, and.;manufacturing-. income .as.-the higher income'and 

import sectors while tha-t of agriculture, livestock,>fo£estry, and 

fishing and huntlng would be the lower income and import sectors.

This breakdown wottld permit a statistical test of ii^orts against 

these components of the income variable, in an effort to test the 

h^o'theais that certain types of income are more important for the 

determination of imports than is aggregate income.- Tables 10 and 11 

' : -’in the Appendix-to this chapter summarize -the linear and log-linear 

regression''results for. Kenya- and East Africa, respectively, when 

agricult\iral (GDP^) and non-agrlcultural (GDPgg^) .gross domestic product 

are sepeirated.

r-

'S ■

^^Idrian N. Resnick, "Foreign Trade and Payments in Tanzania," 
a.chapter for a forthcoming textbook on the Economy of Tetania,
pp. 11-12'. ■

\
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•Kenyan Analys'is

As summarized,in the upper portion of Table 10, the linear 

regression tests of this hypothesis for Kenya, as measured by the

magnitude of'the regression coefficients for each'component, of. gross
-

domestic product, indicate without exception .that the regression 

coefficient of the non-agricul%ural variable exceeds that'for the -

agricultural yariable,. one .of .whicbi is of inproper sign,,...When the two - 

cp^onents of gross domestic product lb e.ach're^esHon are statis- .^ . ;

tically tested for a significant difference, however,’the t values' are ., 

not sufficiently large to reject the null hypothesis of no difference 

■between them (i.e.., Hg: ^ ^ “ /^na °° * values for these tests

of-significant difference were -0.0291, -^0.548, -1.23, 'and -0 .318, 

'respectively, for the'first four rows of Table 10.

A supplementary test of the importance of each component of 

^oss domestic product for imports..could be that of the degree of 

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

- al'so tend to support the hypothesis. The only Kenyan linear regressi^n-^ 

in which the -t value of the regression coefficient for the non- ' /

; agricultural.variable did not exceed that for the agricultural variable .

-V

y .c. ■

T'-'

was the first regression which employed the cost of living index as a

proxy of the domestic price variable.
•: v-

For the log-linear regressions the general conclusion is similar, 

but the case is not as strong.' measured by the size of the regres

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

siQiport the hypothesis that the non-agricultural portion of gross

.1.
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domestic product is more important in that the regression coefficient 

'of this variable exceeds that for the agricultural component. Of - 

■ the two that do not support the. hypothesis, one yields-regression 

coefficient's,, which differ only slightly, but the agricultural 

coefficient of 0.:568 does exceed the non-agricultural coeffioient. of

0.560. This occurs in the regression employing real, income variables

con Junction-with the wage earnsr-s? index as a proxy for the domestic '

price, leyel. -The othdr exception, is'the same one encounjjered in the

comparison of- t values for linear ..regressions, where the cost of living

index was used-as a proxy for the domestic price level in conjunction

with monetary, gross domestic product. In this ease the non-agricul- ■

“tural income variable has a negative coefficient.. The statistical tests

-of significant.difference between the regression cbefficients of these, .. .

.two income variables afe“^gain not sufficient'to reject the null ;

hyp6thesis''pf nt difference.. The t values .£Qr the. last • four rows of

^ . Table 10 were 0.405, -0.156, -0.705va“^ O.OO656, respectively.

With the supplementary test of significance fpr each v^iable

as measured by the t value for the regression coefficient, the t .

veilue of the non-agricultural ireifiable coefficient exceeds that for the

_  agricuiturai coefficient for ali but one regression, The exception is'

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

of... domestic price le-ifel in conjunction with monCy incb'mev

One tariff variable had e, -significant regression coefficient', ^ile

■ one domestic price variable, one non-agricultural gfos^omestic

product variable, and both c^icultural real gross domestic product
" " _ _ _ _ _ _ _ _ • . . ■

variables deflated by the coat of living index had coefficients of

V

■ >

»
-'i ■

\
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improper sign. AlitJbut one .P ratio for the regressions-were significant 

at the 95 percent level, but all'the F xatios for these regr^skons • 

were below those dbtained earlier with a oonfbined gross domestic

product variable.

- s*

East African Analysis

The result of the East Africatj. tests of the . hypothesis that the 

effect's of non-dgricultural itioome bn inports exceeds that for agri

cultural income is one of support without .exception.. As reveailed by 

Table 11, this is true for both the major test of comparing 

.relative.magnitude of regression coefficients and for the. supplementary 

test of conparing..the'significance of regression*coefficients fof

both linear and log-lineew regressions. While the ;t68ta-consistently

support the hypothesis, the differences are not sutfifeient for the . 

statistical test ior differences between the regression coefficients

to be significant. The t values in the test for significant.differences
~_ _ '

for all eight rows of Table 11 were, respectively, -d.5i9, -O.ttb, 
\-0.52h, -1.08, -0.216,, -0.030t, -0.216, and'-0.458.

■ The variables with significant regression coefficients were three 

. tariff variables and two. real ^ss domestic product variables for 

■the non-agricultural- component. The variables with coefficients of 

inproper sign-were one agricultural real gross domestic product 

■variable, one relative commodity price variable, and all domestic.-

• • :
-V

the

-i

V

price variables, -indicating again that the Kenyan proxy for the domestic 

pr.ice variable is not appropriate for East Africa althou^ most of 

' the relative price variables were of proper sign but not significant.

. ' c
\
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All the F ratios for the regressions were si^lflcant at the 95'percent 

■ level and half were even significant at the 99 percent.level, again , 

indicating better fit for East African data than for Kenyan data, . ,

despite the possibly inappropriate domestic price variable. All the ■ 

F'ratios for these regressions were also below those-obtained earlier- , ; 

with a combined gross domestic product variable.

•45' -Suiqiiary
.'s f’v'

The hypothesis that the source of ihcome has em 'liipact on demand ' 

along with the size of that income was supported by a majority of the 

evidence for Kenya and all the evidence.for East Africa in that the 

hon-agricultural sources, of Income tended to affect imports more than

agricultured sources of .income. This, was true for both thb-relative
' ' ' ■ ■ ■■ ' '' ■

magnitude of the ^egression coefficients and their significance &s

measured.by t val-ue. The differences in magnitude of the, regression 

coefficients for these two components^f gross domestic product were 

not, however, statistically significant despite the cpnslstency of 

their evidence.

••

' Variables with significant coefficients in the East Africam

regressions were three tariff variables and two non-agrlcultural gro'ss 

domestic product variables, while the only significant coefficient in 

the Kenyan regressions was a tariff variable. 'All of , the East African 

regressions and all but one of the. Kenyan regressions had significaht 

P values, but the fit of these regressions was consistently inferior 

to those obtained earlier with a combined gross domestic product 

• variable. The fit of the "East African recessions in terms of the P

. , » /•

\ -
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value exceeded that for the Kenyan regresaions, again' indicating

..■.■ better foreign trade tota for East Africa as a whole than for one ,

country within East Africa, despite problems.of estimating domestic

price levels for the whole of East Africa.' -
. . . . . . . . . . . . - . ■ ^ .

. The, apparent conclusiQn is that both cbn^ionen^ts of gross domestic

■' product Me- important ifor import deiiand, although there is empirical

. .evidence that the npn-agricultM#i .eQn(ponent probably has a somewhat.

■greater■influence, on .imports than does agricultural income.

. ■Comparison witk Other Empiriced Impori; Demand Studies

The conclusions of this aggregate import demand sec^tion which can 

be compared with’"other similar stiadies are essentially those of import 

, price and income elasticity greater' than urii-fey and a -tariff elasticity ..

of slightly below unity, with the latter two .variabifes tending to ■

. significantly affect imports. Early empirical studies which were 

based primarily on the interwar pe^od and were concerned with- the 

price,elasticity of imports, consistently found the price elasticity 

'Of imports to be low and led to the conclusion of "elasticity pessi-' 

mism."^ More recent studies baaed on post-war statistics are con

cluding that price elasticities are considerably larger than earlier 

estimates indicated.^ ...

•» .

.... 1 „
■••‘■For a summary of such .sti^dies see H.S.'Cheng,'"Statistical ■ ;/■ 

Estimates of Elasticities and' Rropensities in International Trade:
A Survey, of Published Studies," International Monetary Fund Staff 
Papers. 7:1 (April, 1959), 107-158. :—'

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

\
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Other atuclies have-also encountered the prohlem of in^jroperly 

signed or insignificant price -rariahles in empirical tests. Houthakker 

and Magee, for example, in their estimates of in^ort demand for a 

range o^ countries encountered insignifdcant and improperly signed.

. coefficients for the-in^port price variable on numerous occasions.^ . ■'

^ While the present study also encountered "somewhat disappointing'price .

. ‘relationships in the. sense .th^t. ia^ort price and//or domestic price, , 

variable coefficients were generally insignificant and on occasion of 

. improper si]^, the implied import' price'elasticities were generally ,' 

greater than xinity in support of the present trend toward' rejecting 

import-price "elasticity pessindsm." However, if the tariff velriable 
. coSfficients are employed as ein estimate of. import price elas^ity, 

the elasticity estimate would be hear or 'sHghtly-below unity,

. The relationship between , imports and tarifW*^as been employed as -

a second method of estimating price elasticities and the results in 

these cases haveibeen consistently greater elasticity estimates than 

when-ah import price variable was employed.^ By con^iarison, the tariff

-'i -r^.

> . -

■■i

19**8-1958," The Review of Economics and Statistics. (Hovember,
1962.), 395-.l*01; H.S. Houthakker and Stephen P. Magee, "Income and 
Price Elasticities in World Trade," The Review.of Economics and Statls- . 

• tics, 51:2 (May, 19b9).,"lll-l25, and Mordechai E. Kreinin, "Price 
Elasticities in Internatipnal Trade," The Review of Economics and ■ „ 
Statistics, 49:4 (November, 1967), 510-516. ^ “

--—'^H7ST-Houthakker-ismd-Stephen-p. mgW,- "Income and Price Elasti- ' 
cities in World Trade," The Review of Economies and Statisticsj 5i:2 
(May, 1969), 589-595. ‘'

^See Mordechai E. Kreinin, "'Price' vs., -'Tari^JfL-Elasticities in 
- International Trade—A Suggested Reconciliation ^e American Economic 
Review, 5J:4 (September, 1967), 89I-895, for a summary of both types of 
estimates and a possible explanation of the discrepancy.

A.
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variables.in this study tended to be highly significant and in this 

.. sense, preferable to the import price variables-, but were not ofhi^

. elasticity althougfi they were close to unityi' One possible' explanation 

for the- inelEisticity of the tariff estimates ..in the present study ; . 

could be that it. .did not utilize tariffs as an alteraatlve to a 

-price varia'ble in estimating elasticities, but used both concurrently.

the effects of. import price-and.'tariffs were accounted for 

separately, rather than combined in qne price or tariff variable 

Since the. purpose of.the tariff vafikble in this .stiidy was to isolatie . ' 

a separate variable operative in ia^bft demsuid and government revenue, 

•the. statistical-estimates of import demand, in this study contained both 

a price Mi'tariff variable. Howe-y(er, this study's greater significance 

for tariff coefficients'than for price cbefficienta does:,in .that, sense 

agree with -the conclusions of other studies that tariffs have a 

'greater impact on imports than do import prices.

Like many other recent import demand studies, income coeffi- 

cients were generally of proper sign and significant, and generally 

-had an elasticity greater than unity. For comparison, Houthakker and 

Magee also found'generally elastic income elasticity estimates for 

their r^ge'of* countries between'0.9 and 2.25.

'ax

V-'

V . -

; .>
I-

[-

.>

%.S. Houthakker and Stephen P. Magee j--"Income and Price Elasti
cities in World Trade," The Re-view of Economies and Statistics. 51:2 
(May, 1969), 113. See also, the other recent import demand studies- 
mentioned earlier.- .

\
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The Faaland and Dahl econometric study of Kenya^ which was 

. -.primarily conceded with a general economic model of Kenya and, more 

. specifically for imports, with the analysis^of four major classes of 

imports in purrent value terms, was only tangentially interested in. 

aggregate import., demand estimates. Their-one statlst-ical estimate 

' -for total imports from both inside and outside East Africa utilized '

. the" gross domestic product md. industrial output variables:, which had, 

been of major impoitan.ce in. their earlier analyses of the four dis-

aggregated import components, and found aii R^ pf .6;66 with regression .' 

coefficients which were hot significant at the 95 percent level.^ 

in comparison, the present ptudy found values of.,R^ approaching thieir .

■ result ..and falling in the range of slightly greater than 0.7 to

■ . slightly greater than 0V8,''but'also found significant coefficient.s

for several of the tariff variables and some aignifidimt coefficients'*" 

.. for .the variables%f gross domestic product, both real and monetary,

• and import price, both absolute an(^elative. The East African, 

empirical results, while slmil^, were statistically even better.

The present study, however, was concemedronly with iD5)orts from 

outside East Africa, rather than from both within and .without East 

Africa,' so that the results of these two investigations are not 

strictly comparable." Since the Faalemd and Dahl study had no elasti

city estimates for total imports, no comparison .with.the aggregate

import elasticities of the study^can 'be made. ' -

^Just Faaland-and Hans-Erik Dahl, The Econo^ of Kenya (Bergen: 
The.Chr. Miphelsen Institute, July, 1967), III, 6.

'Just Faalmd and,Hans-Erik Dahl, The Econom of Kenya (Bergea.:.. 
The Chr. Michelsen Institute, July, 1967), III, 3.

\
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■ Conclusion '

The, results o'f this aggregate inport demand analysis - Indicate .

that what may appear to be a rather poor empirical relationship between .

in^ports and income when -viewing only these two variables, either in

the fbrm of propensities to impcyi-.or simple correlation,.becomes a' -

-< significfflt explanatory relationship when -viewed as' a partial relation-^

■ "ship'along with other relevant e^i&atoiy variables.,-Whep. .the V

, inqiact of variables , such’as. insert and dbmestic’ prices and'tart,ffs.-:are, ' '

introduced into the analysis and accounted for separately in a multiple 
J ' .

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

.well Eis that between imports and some pf the other variables such'^as

; , -tariffs, become empirically significant. The explanatory power of the ..

more complex analysis as measured by correlation and the F value is •

also considerably’enhanced as cojupared to a simple two -va.riable expla-!

natory felationship. /

W-.

• I
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TABLE 5

iJNEAB BEGBESSIONS EMPLOYING KENYA DATA 
. WITH CRAIG IMPORT PRICE INDEX 

(ll Observations)
h

,c p /Pflm a
,wP P P GDP Td d m ■m

•• -

.0-.U3U: 
•(-0.757) . (0.3U9)

0.382 
(omO) ■,(-0.756),.

o.Uqo --2,91'

0.0869 0.491
(0.0478) (1.09)

•1.95 -0.251
(-0.779)(-0.675)s. ma
-0.0976

(-0.250)
-1.02

(-0.143)
•H
J *

-0.0530,
(.-0.212):■

{

4.47 3.43 0.i48 -0.854
(0.216) (-1.09)

0.161 0.'lr67 -0.'252
(0.0862) (0.764) (-0.630)

(-1.02) (0.856)

-1.24
(-0.458)Of-

•d

-0.475
(-0.841) (-0.735)

-0.126 
(-0.369) .

I 1.90
5

• >•-

*

V- —
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TABI£ 57-Co»tinued
'»

F/Pl GDP° GDPW •F D.Hm i r r
• i',-.

-vi..

0-.633., ..,1-2P■0.297.

0.283 0.592 1.11

0.693
(0.573)

0.202 Q.592 1.05

0..28ii
(O'. 929)

0.0901
•(0.0660)-

0*609O'. 207 1.10
J:

r
i

0.311* 0.686 1.27

0.1*35. 0.951*0.225

0.176
(0.31*2)

0.797 , l.Ol*0.255

-0.0536
(-0.0369)

0.1*38
(1-02)

0.622 0.9780.210

sasBssssss

?

\
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ti
teITABLE 6 - •
I
I?LIHEAR REGRESSIONS EMPLOYING CRAIG MODIFICATIONS ' 

TO EAST AFRICP DATA®
(12 Observations)■rr.:

r
A »

. pY p_/p° m’ 4 sp5p. .. \GDP"d d sm
./s E^ -V

•0.276 . 1.1*3 
; ^ (2,69).^ (-2.6?)

■o.i*6o-2.83
(-1.52)- (-p.373) ;

: V ■

SiV ••

: -2.99 ',: 
(-1.51) -

-0.589 
(-0,392) (3a6)

■ -p.,1*87 
(-3.62) .

1.39

Iil
0)a I-l*.67

(-1.21)--.d sfei

r",

I
•i..-

I.A7 . t0:761 
(2.1*2) (-3.1*9)

, -2.29 0,277 
(.a;37) J0.176).

-2.1*1
(-1.35)

■-••• - -
I
$-0.251* 1.63

(-0.191) (2^)
-0.739

(-3.73)

-0.730’ 
. (-3.1*6)

o
IfM t
iI
If

-1.63 
(-1.55) '

'-0.729
(-3.83) siig

I
g ®The domestic price index and the price of time are both Kenya data; 

however, they are utilized along with East African, data since conqiarable 
East African indices are not available.

s
K''
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TABLE 6—Continued

t

.GDP° ,WsP P GDP F D.W-.d r ■ rm

. cV,
0.883 13.2 1.53■i

1.570.883 13.2

1.360.81tU ll.l*3.70 )
{5.»*6)

lit.l0.81*1 1.4l1.37 1.22
(-1.1*4) (.5,9.0),.

'\

0.843 9,36 ■ 1.35

0.843 9.36 1.44

0.833 1.381,33 13.3
t.- (5.15)

-1.4l
(-1.75)

0,'8361.40 13.6 1.38
(5,82)

i

✓
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TABLE,?

LINEAR REGRESSIONS EMPLOYING EAST AFRICAN DATA 
, WITH CRAIG IMPORT PRICE INDEX,

(10 Observations) ,.
6 *

issaaa-

yp=P P GDP ■T• d d■19 m
I

T
0.6i8

(1:22)
0.^07 ■-0.719 • 

^{l•1.12)■

1.1*1 0.-8H0 -0.529
(0.519) (1.1*5) (-1.07)

i.lO
t-1.19),. - (0.695)

■4.04
(-1.10)

. Q)-, -
a >

'-0.696-
(-0.947)

-11.0
(-0.797)

T* •tA

-0.115-
(;-0.222)•'■V

-6.79 ...1».,96
(-2.17) (1.67)

0.722
-(1.40)

1.82 ,1.^ 
(0.818) (1.84)

-1.35
(-2.34)

a •4.33 -0.906
(-1.54)

0)
(-1.40)t--

I• M- .5.12 
(-2.24) (-IL9I)

•1.205
-0.619

(-i.il)'

%
^ .

*.
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S

TPBliB T*-*^OQtinued
A »

2.,v •
m a GDP£ r.GDP R D.W.T r

• •■oc.
T-

■ 0:61*2 ^:^^339^ -2.08

0.567 1.860.312

1.56 0.187 0.i*6l 1.61*
(l.OU)

0.ll*7 . 
(6.0534)-

P,368
(0.653)

0.121 0;.a75 -1.19:

>•
0.566 1.63 2.40

0.4o6 0.853 ■ 2.18
is-

0.547.
(1.22)

0.486 2.061.89
■f

0.823
(1.44)

0.256 0:694 1.53-1.70 .
(-0.732),

✓
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TABLE 9

TESTS FOR MONEY ILLUSION; 
KENYAr

4

Pi pV Pm/PdP GDPdm

■ *- -

-1-;82- ■ .OM^.
(-1.82) ■ (0.1*20)

a. 741 -0.672
(1.00-) (-2.28)V;-

•.-1

-0.^10
(-2.09)

■6.08
(-1.79)*.

0)
(U

1.85c -0.905, 1.23
(-0.412) (2.38)

-0.579
(-2.1*!).

•H ■a (-i.83) •»

-0.587
(2.12)

. 1—1.86 
(-2.07)

0.167 -0.856
(0.218) (-2.68) 1/

3.22
(1.52)

-0.706
(-2.39)

2.07
0) (t2.52)0

.H

1.65 0.623 1.02
(0.293) (1.22) (-2.00)

0.646U)
.5 (-1'.59)

-0.646
(-2.17)

S
V’

✓
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TABLE 9—Continued

r2P„/PXm d GDP^, wGUP F D.W,r

0.807 8.-37- : 1.264'i

0.7042.39
(1.82)

7.15 1.01

0.807 8.37 1.4o

0.926
(2.44)

7.650.7181.59 0.951
(-1.86)

v-

V ■>L

6.96 1.220.777

0.826
(1.70)

0.736 8.37 1..12

0.714 0.8435.00

7.73' 0.833•1.51 1.09 0.720■

(-2.24) (2.36)
tsssssssssssssss rsessssRssscnstssBsaesssssssasastSBs 3SSS8BBBB

\



T

6T

SI.
t

TABLE 9—Continued

TESTS FOR MONEY ILLUSION; 
. EAST AFRICA

P? P? GDP' V^dP Tdm
»

V

-i;29 -0.471
(2164) . (r2.65)-:

.-.-I -r.50. . -0.275
.(-1vH7) . .(-0.369)

V
;

-0.545
(-3.33)

; -0,489 
i^.mi

3.42u (-1.31)
a

-1.80,. 
4-1.5t-)-

3 -1.02'
(=CLj3i)__ (3^31)

1.35

,-0.373
(-3.77),

-•*

.>L-

-0.746.
(-3.55)

1.36
(2.47)

1.29 0,0971
(0.0620)

i

(-1.43)

-0.718
(-3.68)

-0.734
(-3.89)

-0.748.
(-4.15)

-1,20
(-1.70)

0)

3
. I

M. -1.55-
•(-1.52)

-0.715 1.63
(-0.509) (2.87)3.'%•

tssnass
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TABIiE 9—Continued

GDP§' r2gdpS D.'W.Fr

0.881' 13.0 1.69V
L.- :

3.89 0.847 l4.8 .1.51
(6.04)

0.885;: 1.9113.5

•1.12 .9 •8591.27 15.1 1.57
(-1.63) (6.26)

A
Oi646 9.58 1.56

1.43 0.840 14.0 1.60
(5.86)

0.851 9.99 ; 1.81

1.48-1.15
(-2.04)

0.850- 1.6115.1
(6.31)

✓
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TABLE 10

SOURCE OF INCOME AS DETERMINANT OF KENYAN IMPORTS 
(13 Observations)

- >
A

P° V^dp. GDP -GDP -Td a nam m

-iV
,-2.p2, 0.656

. (^1.6l) (0,510)

-1.86 
(-1.53)

; . 0.31*0 • ,0.375.
(0.51*2) -(0.469) (-1,92)

r0.809 0.309 • 0.906
(-0.323) (0.485) (1.50)

0..736

4 -0.576
(-1.89)

-0.301 -4.93
(-0,765) (-1,10)

-0.591 . ■' 
(-1.70) - r

*
0)
C '• ••

0.338 -0.133 -0.933
(0.491) (-0.159) (-2.47)

•1.99 3.50
(-1.90) (1.34)

u 0.187
(0.0758) (0.739) (0,865) (-1-.87)

0.561' 0.764 -0.714•1.990) (-1.62)c
•rli*.-

-0.567 
(-1.49) (-2.11)'

2.17'5
s-

-0.723
(-2.07),

«
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TABLE 10—Continued
6

•A • '

K,na,®P^,a “P" 2yi>^ . Gpp£ ■j*R D,Wr,a. r,na

a4o6\ 's'.Si ' 1^7i’

0.801 5.65 1.39
t

^^i2_L .2.Jj3- 
(-0.915) (1.1*1)

0.^76 l*.l8 1.55

1.67 0.285 .. .0.638 0.706 .U.86
(0.1*06) (1.27)

0,91*1*
(-1.1*7) A

0.779 1*.93 1.1*2

0.722 3.61* - I'.ol*

-0.228 0.606
(-0.316) (1.01)

0.708 1*.85 1.61
S

1.89 0.568 0.560 0.729 5.38
(0.829) (0.996)

1.03
(-2.24)

✓
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TABLE 11;

SOURCE OF INCOME AS DETERMINANT OF IMPORTS 
LINEAR REGRISSIONS OF EAST AFRICAN DATA 

• (12 Observations)
A

t '

:C sWp p GDP,•t. PDPna .Td am m
■-.y

-■iV
.-1.2P ' -0.379 
(.0,767) MU36)

-1.1*2' .. 
(-0.811)

0..1*37
(0.597) . ■ (1.99)- (-i..92')

.-0,1*1*! 
(-2.10)

0.837.0.377

l.ll* 0.81*9
(-0.1*66) (0.443) (1.69)

0.335-s.
a
•H

■»-uou>
(-2,22)\ (-0.405)

-0-42Q . '
(-1,94) -- - '

0.166 
(-0.964) (-0.0793).

0.657 0.880
(0.873) (i.6l)

-0.150 0.780--,- . 0.819
(-0.0778)(0.975) (1.28)

1.58 -0.757
(-0.161)

1.82!3 -0.750 
(-3.08)

-0.’768 
(-3.26) (-1.10)-

-0.718
(-3.06)

(-1.09)<Ua
•H r •
I

r*5

. ✓
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TABLE 11—Cpntinued
A

ap /p^ - gdp£ ®Pg.„a GPP?.^ ^DPV^„-^- R E. D.Wr.ajn

i

•0.88U- • :9..16 a.w
'r

0.873^ 8.25 2.41*

0.973 2.57
(0.463) - (2.49)

0.852 10.1 1.36

0.429
(0.232)

-0.278 1.07 
(-0.317)(2.69)

0.863, 11.0 1.31

'' ^

0.843 6.44 1.61

0.829 . 5.83 2.24-

■V

0.632
(1.02)

0.846
(2.03)

0.845 9.56 1.58
S'

-0.881
(-0.536),

0.359 1.02 0.843 9.39 1.4?
(0.395) (1.83)

\
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CHAPTER III

- PRICE OF TIME IMPORT ANALYSIS

..A possible.alternative to the traditional import demand analysis is

■a model which, explicitly'incorporates non-market activity ^ well as ■' •i-'-

, market activity through a price of time■variable. ' Such a model-could

be argued to be more.'relovant than, the traditional model in a situation. . 

where considerable econnini c-aetlvity—is-only—marginaH-y-market-activity— 

while the remainder is subsistence or .household activity. Economists 

are becoming more and more concerned about time and its allocation, 

particiilariy the timie not spent at work which is ih^major and 

growing portion of available time.^ The importance of time amd fore- ' 

gone earnings in education are now recognized by many economists.^

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

.. other -than education is also being investigated by economists,

, including a study on the allocation of time between subsistence work,
■ U

These and other studies3; • and market participation in Africa.

^See Geu-y S. Becker, "A Theory of the Allocation of Time," The "

■ Economic Journal • (September, I965), **93-517. ; ■ '

^5ee T.W, Schultz, "The Formtion of Human Coital by Education," 
Journal of Political Econofay (December, i960), and other published 
material on the subject of human capital.

■ %dwin Dean .--The Supply Responses of African Farmers:_ _ _ _
Measurement in Malawi (A^terdai^ North-Holland Publishing Company, 1966).

. ^See Jacob Mincer, "Market Prices, Opportunity Costs, and Income 
Effects," in Measurement in EconoMcs; Studies in Ifathematlcal Economics

Theory and 
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indicate that time Is an important considei^tion for.economic decision 

making and for the restilts of traditional economic theory, eyen'for an 

- agrarian economy.^. ■> . - , ' .

After development of this price of time import model,-two— 

different types of empirical.tests of the model could^be cpnducted-.

The first would he to.use as a proxy fpr the price of time a wage 

variable, on the-assiunption that the opportiinity cost of non-iparket '

activi-ly is what could be earned in the labor market , ^ae , second 

wpuld'be to use the value of peasant-produced'agriei^tural prbduptioa ; •

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

-7-—— actlvity>^7TKe 'second approach-, assumes that wage labor may not be a 

■ realistic option for the peasant farmer in a dualis^io less developed 

economy but that agricultural activity is a viable■^ternative. In 

the second case several imports which would be mostvlively to be 

purchased by peasant fanners are to be isolated and analyzed over time 

for their relationship to the returns from a cash crop and the Other

relevant variables.
- 'V

.

. and-Econometrics .in Memory, of Yehuda Grunfeld (Stanford: Stanford 
University Press, 19^3), and J. Owen, "The Supply of Labor and the 
J)emand for Recreation," unpublished. Ph.D, dissertation, Columbia 
University, 196**. ' >■ '

^An attempt to incorporate into a model of an agrarian economy 
not only agricultural activities and leisure but also time spent in ' 
a variety of activities from manufacturing to ceremony Is made by ■ 
Stephen Hymer and Stephen Resnick, '.'A Model of an Agrarian Economy 
wiljh Non-agricuitural Activities!." The American Economic Review, 
59s*4» part 1- (September, 1969), 493-506.

■ a/

\ ■
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V,

• Price of Time Md Aggregate imports
- S

For. the'^rlce of time aggregate imjjort demand analysis the other 

. relevant variahles would be the price of imports, the price of domestic • 

commodities,, and the tariff level., The income variable, non^ly 

measured by gross domestic product, would be replaced by the price of

time variable which could have the substitution effects of the price
*

' '■ variables in aMltion to the income'effects of the, income variable.

Price,of Time Import Mod^l

In thls stu^ an attempt is made to integrate the allocation, of 

-time with import demand-in a price inqiort model. This model is based 

on the, contention that the population's market activities'such-as the 

• aale of some produce or'the ■ sale of some labor time 'i^n j^he market 

' . enable them to purchase, with the cash obtained, desired goods and 

^ services, either ia^jorts dr domestic commodities.

This model explicitly assumes th^ the household, like a firm, -
. • . ' . .1 .

Is a producing unit which uses purchased commodities, both imports and

. ; T"'

"v

domestic produce, and personal services, or labor to produce goods andS

services. The household employs its own time or personal services not 

spent in producing cash products or working for wages to produce 

its own desired goods and services within the household where they are 

also consumed. This household production could be either tangible 

goods such as bread and clothes,‘or intangibles such as reading, 

listening to the radio, sleeping, eating,, talking in the-village, or

✓
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even prestige.^ Alternatively, in an effort' to relate this analysis 

to traditional theory, the household could be viewed as,"producing" 

utility. In this latter Interpretation the usiial indifference curve 

analysis can ie utilized if time is viewed as a "commodity" consumed ■
*rc ■ ■ . • - • ^ ■

by the household. In all of these interpretatiqns,, tiiis anaiysls

views the use of personal services, domestic commodities, and imports 

, as.ia •function, of the price of impoRtdj- price of domestic goodsj and 

the price of time. ThUB» the model Incorporates an.income* change due
. •>

• 4.: ,

■ to productive activity-as a change in the price of pdMonal services ' . 

rather than.as'income, per se. As a consequence, the impact of a 

change in the price of personal se^ices would normally be the 

usual combination of two effects, the income and substitution effects.

Other income not due to market sales of labor, .such as'gifts,-would
A .>1be.pure income changes.

For given commodity prices of imports and domestic commodities, 

a change in the price of time, say a^se via an increase in,wages or 

in the.price of cash crops, would 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 substitute goods and services 

; for time used- in the household. ‘ Among these increased goods and 

services would be imports. The opposite effect of substituting time 

in the household for goods and services including -impojrta would exist 

for a-decline in the price of tiine'. The substitution effect of a

?

s

✓

^This enqthasis on characteristics was formulated by Kelvin'S. 
Lancaster, "A Hew Approach to Consumer Theory," The Journal of Political 
Economy, 74 (April, 1966), 132-157.
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change in the price of time is a ^sitive relationship .between the 

price‘of time and imports.

The income effect of a rise in the“"pri6e of time# and therefore 

a rise in in'apme.'is ceteris paribus, an incfeeise ih the purchase of ■ 

commodities,'including is^iorts, assianing normal rather than inferior' ; 

goods. The opposite decline in income and inqiorts, of norm^ goods 

■ ■ -would be, the ihcrnne effect of fall iii-the price of time. The income 

effect .is also.;a positive relationship hetweep ipiports and the price 

' of time. ;;

Since both .the income eind substitution effects lead to .a positive 

relationship between I'sniorts and the price of time, the combined income - 

and substitution effect of a change in the price of time must also be
j - ... .... . . _ ^ .

a positive-felationship between imports and the price of timev The. . . .'

> - other variables will retain their traditional felationships to

in^or-ts. This would imply a negative relationship between imports 

and the import price and tariff variables and a positive relationship 

..l.between inqports ^d the domestic price variable. Mathematicalljr,

M = F(Pjjj, Pjj, P^, T^) where M is import volume, P^^^ is import price,

P^ is domestic price, P.|. is the price of time, and T^^^. is the tariff 

level. The first and last variables are negatively related to 

ia^orts while the second and third are positively related to imports.

Putting the first three variables in ratio form produces a model 

with comparable implications. 'The relative commodity price variable?' 

Pjij/Pd, can, as in the traditional is^rt demand model, be. e^^ected to 

be inversely related to imports. The relative price of time, Pt/Pm* 

can be infezred from the preceding discussion of the price of time

: -

r
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variable itself to be positively related io imports. If the price of 

■ time,- say, rises relative to the price of in^KJrts, the substitution 

effect would be to substitute imports for time in the household.

The income.effect of the rise in the relative price of-t-ime.,-^hich -
• f- *'' ■ '• . • •

could, ceteris paribus, be expected to be an' increase in incdme, ' * ■

. - , would tend to lead to an Increase in the purchase of normal goods,

inbluding J^mports. ■'Matheniaticailjr-, ^-= F(P^|/Pd» T-)'where the

v^iables are as defined earlier and where the first and the last 

variables -can be expected to be negaWvely related to imports while' . 

the second variable, the relative price of time, can-be expected toj^ 

positively related to imports.

Empirical Tests for Kenya

As a t.est of the comparative en^irical performance of the two ■ 

models. Table 12 summarizes the results of regressions,employing 

• Kenyan data for the two altemativf^.,^import demand models, the tradi

tional import demeind model with gross domestic product income vari

ables and the price of time import demand model. The hypothesis 

'will be that the price of time model is more appropriate to Kenyan 

-society than is the traditional import demand model. In terms of 

• overall fit as measured by the multiple correlation coefficient and 

the F ratio, the regressions employing a price of time variable 

either individually or in a ratio have, without exception, a larger«F 

ratio and multiple correlation coefficient. In the linear regressions, 

= the overhll fit, particularly as measured by the F values, is much 

better for the price of time model than the traditional inqport demand 

• model. 4\

•f
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A check of the significMce of the coe^ficienta for the price of 

time varlahlea as compared to the income variables could be a more

specific test of the relative performance of the two models. 'As 

indicated in-Table. 12, the t values of the price'of time variables or 

relative pric9-of time variables are without exqeption*greater than t '

the t values for the associated coefficients of the gross domestic 

. .product variables,. In fact, with, only one exception, the price of 

timb- variables are all significantly different from zero, whereas

' oniy three of the eight gross' domestic variables are ‘ significantly ' .

' different from' zero._ _ _ _ _ _  _ _ _ _  - ■ '

-While-the hypothesis that the East African import price index as 

well as the Craig import price index would be more a’ccurdte reflec

tions of import price moveme^s for Kenya was .rejected;^ an: indication , 

of which model these series of regressions support nkgil^

As Tables 13 and l!t indicate, both the 

general and specific e-id.dence in bot^^est cases support the hypotiiesis 

that the price of time import model is more appropraite. Compared to 

the traditional model variables and regressions, the price of time 

variable.coefficients have greater t values and the regressions 

; employing the price of time variables have greater F values and 

multiple ,regression eoefflcients.

The only disconcerting note-, which is also tjnie to-some extent 

in the traditional model regressfbns, is the existence of an improper✓ 

sign' for the coefficients of many, although not all, domestic price 

variables or relative commo^ty price variables in regressions

be liseful as -

supplement ary evidence.

V'-
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e^loying price of time variables. In most cases these coeffi

cients vith io^roper signs sire not significant.'

With the.exception of this rather common problem of improper 

coefficients^for the domestic price variables and ratio variables, ' 

all of thi-s evidence is unanimous in its support of tfee hypothesis 

that the price of time import model is appropriate to the situation 

found-in a less developed country^ Mt is also consistent with the 

■vi^w-that decisions-.abput .time allocations .are t^ortan-t.in and. 

rBlevaht:to the less'.develt^ed countries where much of the actmty , 

of the households are non-market acti-vities. At least for the 

Country of Kenya!, the price of time model yields empirical evidence 

of its relevance and statistical superiority to the traditional 

■ import deman.d:model. .

:

Empirical Tests for East Africa

A logical extension of the preceding hypothesis would be the

hypothesis -that 'the price of time import model would also be more
■ t* ■

appropriate than the traditional import demtuid model to the whole of ■ 

East Africa. This test would be particularly interes.ting in the light 

of improved results for -the-traditional import demand model in 

ei^irical tests with East African as compared to Kenyan data. These 

improved results for East Africa were obtained despite'the necessity 

of -vising the Kenyan domestic price indices as a proxy of the non

existent East African domestic price indices and despite the necessity 
• . • ' * . 

of using East African gross domestic product data which was a summation

of strictly incomparable indi-vidual country data. Apparently, the

V.-

✓

•\



.1

1.i. -

XW'

-81

more accurate trade c^ta for East Afrlca’-as whole which avoids 

. the inevitable though unspecified errors of unrecorded or inaccurately 

recorded interstate transfers more than con^ensated for these.other 

inaccuracies in data and assun^tions.

With the Mticipation-that the improved trade c^taifor East- 

Africa may again con^iensate for the other errors, the price of time and . 

, traditional 'mo,dels were- also tested yith; East African data.' Hdwever, 

in ioing this for the..price of time model one add'itloneJ. diffjicuity 

' emerges. There are no/eamings data applicable to East, Africa .com

parable to that'found for Kenya, although employment figures,' which 

were the second data series used in the calculation .of the price of 

time proxy for Kenya,' are published. . Due to this problem of earnings 

- data availabili-ty, the Ke^.an earnings and employmen-t data euid there- ,

- fore_.the...Keny.m pric.e of time index were, used as .a pr.ox;^of the

behavior of the price of time for all of East Africa. This is an 

additional assumption under which the ^ice of time model will 

labor but which will be non-exis-tent for the traditional import model 

■ ' which employs official East African gross domestic product data.

4

T

f ■

;■

■:

>

•i*

' -fable 15 contains the results of -the regressions for both.models 

for East African data as supplemented by Kenyan data where East '• 

African statistics are non-existent. The multiple correlation 

coefficients and the .F ■values in this t'able reveal j-with‘.three 

. exceptions, better results for the traditional import den^d model. ^ 

. -The exceptions eife identical multiple' correlation coefficients in ’ 

the linear regression employing the wage earners index as. the domestic

\
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price variable and larger multiple correlafion coefficients and F 

.values for the two linear regressions employing ratio variables’;

All of-the. log-linear regressions indicate better overall fits for the 

traditional model. It is interesting, however, to note that the two

largest F values are asaoclated with regressions, e^loying price, of . .

time ratio variables and that the highe|| Durbah-Watson statistic of

.1.-9? ■which is close to the approximate value of’two necessary to

indicate a lack of serial correlation is associated with a linear

. recession en^loylng a price of time variable. :' ■ "

The specific test of significance, of the regression cpefficients 

of the income, and price of time variables tells a similar story. For 

• the'aog^linear regressions the t values. of the coefficients Of the

gross domestic product variables all exceed those for the price of 

lime variables. In the linear regressions, the t v^ues for the two 

coefficients of the relative price of time variables exceed those for 

the’gross domestic product, variables, but the opposite result emerges 

for the t values of the independent price of time variables in 

comparison to -the monetary gross domestic product variables.

. .... While the Cr.aig import price index and the Craig modifications to 

/_ ■’bM_ official Jast African, Import , price index were .not prove! superior

to the official Fas’!; African import price index in empirical tests of 

■the traditional import demand model, ,their performance with the price 

of time ,in5)ort model would, again, be interesting as supplementary
*

evidence in tests of the two models. Table l6 contains the, regression

. ' summary-for-the Craig modified. East African price index^and, except

for the one pair of identical multiple correlation coefficients for

✓
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the East African regressions, is a literal, replay of the results in 

As in the preceding series of East- African tests -and' with-;Tal?le^l5.

the exception Of’th? ^ame two linear regressions employing ratio

. variables, the traditional import demand model regressions have- the 

greater F v^ues and multiple correlation coefficients.

■ the two greatest F values and the highest Durban-Watson statistic . 

are, still associated with regressions employing a price of time 

variable.

, . - Also a replay of the official-Bast African tests'are the-results

that the t values for the coefficients of the gross domestic product 

yetriables. are greater them- those for the price, of .time variables ■

■’ ■with the seime two exceptions for linear regressions containing the _ , 

relative price of time variables; .

For the East African regressions with' the Crai6).import price 

index, tabularized in Table 17, another about face is ehoountered,. 

and the results are identical to those yielded by the Kenyan tests.

As was true for Kenya, this series of tests unanimously indibates 

superior multiple correlation coefficients Md F values for the price 

of time: regressions and indicates superior t values for the coeffi- 

' cients of the price of time variables compared to. those for their
_ _ _ _ _ _ _ _ _ _ _ ^. . . . . . . . . . ■ i

gross domestic product counterparts. - -

The problem with improper signs for the coefficients of the 

domestic price and relative- commodity price variables in regressions 

e^loying the price of time variables exists for East African data 

as it did for Kenyan data, the major difference is that-with East 

African data this improper sign problem is also quite common for the

Incidentally,

;

-
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traditional model regression tests. Again» virtually all of these 

■regression coefficients-with improper signs are not significant'.'

While the evidence of the East African regressions for the - 

hypothesis that the price of time model is more appropriate than the 

traditional import model, is mixed; its general impact^is a' re-versal 

of the unanimous support for the hypothesis obtained from the Kenyan

- “an^yses. One of two interpre-tations_ could be gi-iren for this , pheno

menon. It could either indicate that-the price of time'model is not •.

- -as appropriate ^ the tradition^ model for East Africa, or it could- . 

Indicate that ..the Kenyan price of time index based on Kenyan wage and

. employmeiit data which was a proxy, for the East African price .of tiifie 

, 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 bu-t the data used to test it was.Anot relevant. 

Further tests would be necessary to dis-tinguish between the two . 

interpretations, and these will either need to await the acquisition 

• of additional East African statistics which are presently not'

;

»•

• available, or will need to be baaed on statistics of o-ther countries 

which do have a,ppropriate data. The second aeries of tests based 

not on, wage estimates, as a price of time proxy but on the returns 

from peasant-produced crops should she’d some additional light, on the 

appropriateness of th^e price of time model to the East African 

situation.

-"-‘D •
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Crop Prices a ice Qf Time

A se6ond..teBt of the price of time model could he the relation of • , 

imports vith. the price's of conpodities'produced hy the household as 

opposed to th^ earnings in the labor, force by members of the household.

In this test the relevant Is^iorts would not he aggregate imports, but . ' •

those commodities imported by the producers of the particular crop 

. ^omder consideration. This approach-Assumes that wage labor may not 

be a. re^istic option, f<fr a farmer in a .dualistic le.ss deyeioped 

economy, but' that agriculture activity is a viable eternative.

Methodology

Since households are the importing unit, they would also need ■

to be the producing tuiit. This Indicates that crops produced-by
‘

peasant farmers or .small farms would be the most relevant crop 

prices, for this test of t.he model. The five crops for which prices 

to producer are available for an extended period are wheat, maize, 

.clean coffee, pyrethrum, and sisal.^ Of these five crops, the pro

duction of snail farms is sizeable for maize, where the'small farm 

^ 'dutput was as much as 111,000 tons and more than half of total

■ maize output.^ The difficulty with the price of maize as a.measure 

of the price of time in its effect on imports is that maize production 

is also, the major traditional subsistence crop and insofar as its 

■ - . ■ ;/ ■

^ese are available in the Kenya Statistical Abstract for 
•varioxjs years. —^

^Republic of Kenya, Kenya Statistical Abstract (1966), p. 63.

- S
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production is non-market it may not directly affect in^oorts which are 

-monetary. The other two crops in this group of five which have, at™ 

r least proportionally, sizeable sma^ farm output are clean coffee

tod pyrethiaim,. The small farm output of both has been growing over 

the years with^coffee oirtput reaching over 26,000 tons,in I966, 

approximately half total output, and p5Wethrum output reaching nearly 

-7,00,0. tons in .1966, approximately three fourths of total output..

The prices qf these^ thiree .crops were ■ selected as-the independent- 

.price, of time, variables in'this series of pkce-of time ,model teste. "" 

As for the dependent variable in tkese tests, the problem was

to select inserts.by the producers of these products. This was 

■ extremely difficult, but a rather detailed study of the imports for 

the neighboring country of Tanzania was used as a guide to the types 

, . ■ of imports utilized by peasant producers in East Africai, jncludihg 

Kenya^ ' ‘

The chief imports for the rural market are textiles •’ 
and clothing,^rice, soap, kerosene^ea, tinned milk, 
cooking oils, patent medicines., enamelware and crockery," 
biscuits, mirrors and ornaments, and cotton thread;

1 =1. r in small toms one finds also primitive agricultural
implements, bicycles and spare parts, radios, watetos', 
paraffin-fired lamps, stoves and irons.^

- Of the listed imports, -several were readily available for the

relevant years, in both quantity and value" terms in the statistical abstracts.
. . .  . ' ..

In the former group, the imports selected for tests of this model were

Vis’

evaporated or condensed milk, rice, tea, and cotton piece goods, while

Yaffey, Balance of Payments Problems of a Developing 
Country;. Tanzania (New York: Humanities Press, Inc., 1970). PP^ 23 

, and 24 . ;." ■

\
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in the latter group radios and hicycles were"selected. The reason for

selecting those which were available in both quantity and value

terms-was to permit the calculation of an import price variable

- -estima;ie. in the form of a ratio of these two pieces of data. It-
- - ■ • ... 

should be noted.that all the items listed, ^though..thejr are ,major

. isq)ort8 by the niral areas, are not exclusively imported by the

rur^’afeas. ,That is .^bicycles, radios^,.clothing, tea, rice j and

tiniied milk are purchased by urban as well as rural residents. The
■ ■■■ ■, ‘ ■■ ^ 't.,'

'implications of .this for the empirical tests is that'these are .not 

■ the Ideal commodities, to be employed in'these tests mid that'.the 

-explanatory power of these tests and the specific'variables employed 

may not be great. But given the impossibility of selecting imports 

consumed solely by rural residents, and ideally solely tfiej^producers 

of the three agricultural products utilized, these impoi^is will be 

used as-at least an approximate test of the .role of commodity prices 

and their.associated price of time va^l^ble in the demand for imports. 

The one commodity, which might appear the least likely to be consumed

• u- ■■

*

■■ -.-r'

>

in urban areas would be tinned milk, since fresh milk would be 

available, in at leaist the major Urban areas. Even tinned milk, however, 

could be consumed in the major urban areas as a substitute for cream.

In addition to the variables of import quantity, import price, 

and crop price as a proxy of the price^of time, the empirical teats 

utilized a tariff variable and in-^a few cases a domestic price 

variable, when, available and considered relevant. A complete dis- 

. cussion of the data and its sources is available in the Data Appendix

J* ■ ✓

to this stii^.
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' Bnplrical Tests

The results of the regression tests of the price of time model 

using the crop price as a proxy f6r the price, of time are available in 

, the Chapter ill Appendix in Tables 18 through 23. .. These tables . 

contain, for each of the selected in^jort'commodities, regressions •

,which employed all variables and also those which excluded yariables

that originally tended, to have, in^iroperly signed coefficients . ■ As 

..... indicated by the results in these tables, the inplichtlons foi- the'

price of time model are mixed and tend to depend on the particular 

import cpmodity selected., , , . ■

■ Tinned’Milk •

Fo.r tinned milk imports, the. import commodity; whioh‘was-earlier’

■■ ■ ■ ■■ ■ ' \
isolated-as possibly being somewhat more applicable to riiral areas, •

the results are eqimliy divided in their support of the. price of time 

model. As measured by the sign of the price of time variable coeffi- 

■ cient, bp-th of the linear regressions with the coffee price -variable 

tend to support the hypothesis, both of the-pyrethrxan price regres

sions tend to reject the hypothesis, while the linear regression 

employinglthe maize price variable supports the hypothesis but the 

log-linear recession does not. However, none of the price of time 

coefficients.are significant, a result which -was. earlier anticipated 

because producers of these crop's are not the sole, nor .probably the 

major, purchasers of these products. The - remaining variables are of 

proper sign emd the values are significant, as are a few of the 

import price and tariff -variable coefficients.

%

''
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Rice

All but one set of the rice in^jort demand recessions had the ''

proper positive sign for the crop price as the price of time•variable 

coefficient . d?he exception was for the log-linear regressions es^loying- 

the pyrethrum price. This-was true independent of lAethc the in^ort 

price variable was or was not en^loyed. The regressions were run both ■ 

-with .an,d without this variable since its coefficient had an ii^rpper 

sign^on several occasipns. Agaihi none of the t or F values Were 

-significant in these regressionsalthough a couple of the tariff' 

variable coefficients.were nearly significant.

Tea .

For the test’ of the model with tea iuqiorts, all the price of time 

proxy variable coefficients are of negative signy contrary-to the 

, price of time hypothesis, although not significant'. The import price 

' variable. coefficients are all of proper_sign.. They are also sici^’i- 

caht for the linear regression employihg-.the price of pyrethrum Md 

for. all log-linear regressions. The latter also had easily, signifir 

can’t F values as did the linear regression employing-the coffee 

price as a proxy for the piJLce of time. The perfoitiance of the' log- 

linear regressions was greatly-superior to that for the linear 

regressions, and none supported the price of time hypothesis.

s-

Cotton Piece .Ctoods

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 pyrethinmi and clean coffee refuting the

,\
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hypothesis, mils was true whether the domestic price and tariff 

variables, which often had In^roperly signed coefficients, were 

en^aoyed or omitted. “None of the F values for the regressions or t 

values for the variable coefficients were significant.

ft

Radios

The last'two imported commodities were listed among the imports 

of the smali towns'as opposed to the' riiral areas, but are also

associated as prestigious’and \ueful commodities'in the. ruraiTixeas... . .

For the radio import demand regressions, the signs of the price of 

time variable coefficients are consistently improper emd significant 

on two occasions.' 4II of the import price.variable coefficients are

%

■ significant as are all of the F values for the regressions. Th.ese

results remainedv whether or not the tariff variable, which on most
■ ■■ . . ■ ■ ' >

, > occasions had an improper sign, was employed.

Bicycles

All of. the import demand regressions for bicycles which excluded■

■the inport price variable. Whose coefficients were consistently of 

improper sign, had coefficients of proper sign for the price of time 

variable, irrespective of whether this variable was the price of
i ■

maize, pyrethrum, or clean coffee. Even with the import price 

variable, all but two of the coefficients lor the price of time 

variables were of proper sign. None of the coefficients.,,nor the F
3

values for thg regressions 'were signifleant,.ho'we'ver.

\
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Summary '

!aese tests' of the price of time model based on crop prices as a 

proxy for the price of time for ingiorts relev^t to these producers, 

among' other piirchasers, yield mixed results. The in^prt-regressions 

of rice and'bicycles, particularly vhen perversely performing variahles- ' • 

are excluded for the latter, tend to -support the price of time model 

'- lOTOthe'si's.' The import demand regressions of tinned milk, and cotton 

piece, goods are. mixed, in their-results. - The regressions-for-tea.,hnd 

radios tend to refute the price of time model hypothesis.

Both of the regressions which support the hypothesis and 

. .. several of those with inixed.'results tend to have insignificant F .■ 

valueSj^ suggesting that additional variables of significemce h^ve been

omitted; This could 'be due to the previously'mentioned'difficulty . -
" .... ■ . ' i.;- ....

' . that the producers of these, three crops are not the sole, nor perhaps 

the primary, importers of the tested imported commodities, despite ^ 

the fact that these commodities are"among the major imports .into 

Vrural' areas. The impossibility of isolating imports, solely consumed 

by one of these producer groups'makes a definitive test of .the 

hypothesis in this form extremely difficult.

> '.

i

Conclusions

The conclusion to be gleaned from these empirical analyses, both

the prop price and wage tests for the pri^Je of time model, is that 

when measured by the opportunity cost of time in the form of wage

earnings, the model seems to perform better for Kenya but is less .

\
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conclusive in .its performance for all East Africa. The interpretation 

■ could be either that the model is not rele-rccnt. or that the Kenyan 

.price of time ihdex is i'rrele-^fant for all East Africa. . The latter 

. interpretation would argue the possible rele'rance of the model but . . 

irrelevance of.the data.

In the second type of test for the price of time model, where'the 

' proxy for -th? price of -time is .based, on crop prices as the. .opportuni-ty 

cost of time, the conclusion is ambiguous. This could'be interpreted 

; • .as' a lack of support.for the. price of time hypothesis, but it could. ' 

also be interpreted as a less than ideal test" of the hypothesis due 

.■to the .difficulty of isolating ingjorts consumed^ solely'by pne parti- 

. cular group of producing units. ...

■ ' An alternative.explanation for the better performance, of the price 

of time tests in at least some situations could be.^thdt the ratio 

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 ' -

product statistic, since they appear to be calculated differently.^

■ .Vfliereas the gross, domestic product statistics attengit .to compute the 

value of economic acti^vity at factor cost throughout the entire 

economy,'.the statistics'of employment and earnings are based on less 

inclusive annual enumerations of employees and self-employed persons.

This enumeration, which since 1956 has taken place at ■the end of
r. • ■■

J\me, includes in employment al^ apprentices and part-time workers ^

'■h
i

am indebted to Professor Ronald Findlay for pointing out this
possibility:

■V
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but excludes directors and partners not seeing on a basic salary 

contract while earnings or wages, which are put on an annual basis by 

multiplying by twelve the reported' monthly earningsj "cover all cash 

payments, including basic salary, cost of living allowances, profit 

bonus, togetljer with the value of rations and free, bodrd, and an 

estinate of the eii5)ldyer's contribution towards housing.

. .. -in- the, enumeration are such, public services as the Kenya Obvernmant, 

Local Government Authorities, and the-expenditures in Kenya of The 

' East Africa-Common Services Organization, East African Railways and 

Hafboiirs, East African Post and Telecommunications, East African 

Airways Corporation and East African Cargo'Handling Services, Ltd., 

while private sectors responding were in agriculture and forestry, 

.mining Md quarrying, aanufactures. and repairs,, building and son-
• ' ■ V

struction, electric light, power and water supply, commerce, and 

transport and communications.- Thus, these figures are limited solely 

to employees and their compensation ^d^lng the reporting month which 

is then generalized into an annual estimate from data reported.

..1
Included

■->

presumably voluntarily, by employers who are. sufficiently visible

and of sufficient size to be part of the enumeration. While all these 

factors inhibit tha accuracy of this data, national income accounting

also has its inaccuracies. Thus, it is somewhat difficult to Judge

on this basis, whether these enumeration earnings' ration- or the official

✓

^Republic of Kenya, Kenya Statistical Abstract (1968)

^Republic of Kenya, Kenya Statistical Abstract (1968). pp. 163-166.
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gross domestic, product statistics vould te the'more accurate reflection 

of incoM.,But- if the former are a more accurate income estimate, 

this could also he an explanation for the superior statistical pCr- 

■ fbrmauice of the,price, of time model 

the basis of ^ta. accm-acy or the. explanation on the \)asi» of greater 

applicability.of the pride of time model is the more appropriate, is 

difficjalt to Judge

Whetber tbi? explanation on

4 '

J

■i. ■
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TABLE 12

KENYA REGRESSIONS INCLUDING PRICE OF TIME 
• (13 Observations).

-asnggsscgargasa (aasoBssasssss: * —P— tasssgssssssBSSSSs^ssas
...

pVp9 - GDP- ••-V P, Pd dm t m
: '

O.A65 
(-1.82)- (0.1*20)

1.82 0.71*1
(l.OD)

-0.672
(-2.28)

1.85 -0.905 -1.23 ' 
..(-0.1*12) (2.38)

-0.579
(-2.1*1)(-1.83)

-o;i*05 . -0.963 
\ (-0.1*38) (-1*03).

.-0.873
(-1.17)

1.5?=^. -0.669.
(2.76) -(-3.16) -

'
■-0.752 .

(3.90) (-3.87)
r-l.l*3

(-0.937)
1.28

■■ S'
a

• •H -0.650 5.62
(-3.52) (1.1*7);v
-0.730

(-3.91)

-0.610 -6.08 
(-2.09) (-1.79)

-0.587
(-2.12)

✓

r
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TABEE 12—Continued

r2p^/.pw Gpp° GDP2 F D.W.r

0.807 8.37 1.26

0.807 8.37 l.UO

0.88? 16.0

' A
0.887' . 15.6

1.85

1.86

l.Ul* 0.876 21.2 1.35
C»*^5l)

0.871. 20.3 I..U91.21; 1.32
.(1.33) (U.88)

2.39 0.705 7.15 1.01
(1.82)-

0.926. 0.718. 7.65
(2,;U4)

1.59 0.951
(-1.86)

,'v

\
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I
f

>1. :

TABLE 12—Continued •;6

>1 -V^dp GDP. :P T,d'- m ■- tm'

' •-1.86 .'3*28 '
(-2,07) tl.52) V

-0.856.
(-2.68)

. “■ 0.167 
(0.218)

0.623 1.02
(0.293)' .(1.22)

1.65 -0,61.6, 
. (-2.00)

0.'876 -0.896 
(0.88!.). ,(r2..93)

(-1.59) >
\k

-1.38 ' .1.22, 
(-1,37) (0.U25)

7-0.693
(-0.392)

1.07 1.52 • . -0.695 
(2.29)^ (-2.98)

. -0.873- 0.267
(-3.09) . (0.195)

•<D ">L(-1.31)I
I

5

-0.910
(-3.13) i

-0.706 -2.07 
(-2.39) (-2.52)

-0.646
(-2.17):v

:snss: stsaBSSSssssssssscssssBssssssssas: :apBSsasaaaaasssaassssss

t

<5

J

J

I

■A...
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S

"itTABLE 12—Continued ■<

2•Pm/Pfl m d GDP£ GDP?- b.HkE Grr
; -v:

0.777 6.96' 1.22
*

0.711* - 5.00 0.81*3

0.796 7.8i 1.18

0.796 7.79;^ 1.32
»•

0.792 11.1*1.37 
(2..47)

1.20

0.797 11.80.U53 1.1*5-
(.0.492) (3.32)

1.21

i
0.736 8.370.824

(1.70)
1.12

0.8331.09 0.720 7.73
(2.36)

•1.51
(-2.24) 4

:sss: (BSSBSosssstitsSsssmssssssss:sasBi

\
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TABLE 13 ,

iCEHYA BEGR^SIONS, INCLUDING PRICE OP TIME, "WITH 
. EAST AFRICAN IMPORT PRICE INDEX 

(13 Observations) -

:88:rasss:ssss8ss:isasssssa:
: >:

.. : : •VpSGDP ;V^

0.367 0.256
(0.257) (0.190)

*
.0.1*58
(0.251)

-0.57»» 
(-1.63) ■

0.712-
(0.760) 

0.359 0.785
(0.109) (0.81*6)

-0.537.
(-1.83)

, -0.670- . ■ 
(-3.07)'' ^

-0.83V
(3.1*2): (-3.86)

-0.288 .^1.23 '
(-0.317) (-1.61)

■ '1.77
(3.55)

-2.58 
(-1,1*3)/■

1.63-1.00
(-0.917)

QJ

5 ■ -0.701 7.91*
(-3.39) (3.11*)

.-4

-0.820
(-3.8U)

-0.281 1.53
(-0.828) (0.385)

-6.1*13
(-1.23)

✓

-A\
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■%

TABLE. 13-,-C6ntinued

snpscosn:

r2Gl)Pj GDpw. DvW,
-■.r

0,730 . 5.1*0.- 0.962

0.9700.729 5;37

,0.888 }5V8^ 1.81•r-.;

0.880 1U.6 1.71*

1.63 0,882 22.5 li7l*
•(6.91)

1.96- 1.55
(2.89) (6.62)

0.872 20.1* 1.6U

0.605 l*.6o3.83 0.921
(2.82)

1.20, 0.610 4.69
(2.89)

1.610.0121
(0.0119)

V ✓,)

V
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T^LE 13—Continued

P? P/P?m ttP?■ P . ?PP P. Td t^ m... ,?■ •d tt

t .-<
0.612 ' 2.U7 ■ 

(0.526) • (0.9!*0)
0.-0lt30

(O.OU59J.,

-o'. 0757 
(0.976), (-0.07M).

-0.630
(-1.,56)

-.0.1*61. 
(-1.30).

1.28 2.3I*
(1.'05)

•0.7860.397 
(0.395) (-0.505)

0.112‘
(0.191)

1.29 1.55-
(1.67)- - (-2.19)

-0.986
■(-O.I165)

-QV?62 
(-2.29^

-0.791* . 
(-2.1*5) (2.22)

1.51-
(1.61*)

lU
Gri

2.38

-0.901
(-2.70)

-0.323 0.131
(-0.806) (0.108)

-0.433
{-;;.i2)

•i. ■sassrsyssasBs: ssraasssaBSsasaBaBsosssoBBSSBasaa: tSSBBBSBSSSSS - ':s&;bsbbs:

✓

<

\
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TABLE 13—Continued

,v 2GDPS R F D.W.r

0.668 4.-03 0.859

0,670 . 4.p6 0.935.

0.754 6.13 0.983

0.753 0.987

1.94 0.774 10.3 1.18
(4.52)

1.65 1.78 0.762 9.6o 1.13
(2.05) ■ (4.^2)

1.4l 3.66 0.6930.550
(2.40)

-0.0828
(-0.0906)

1.4l 0.565 3.90
(2.57)

1.24

V

!

\
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•

TABLE lU
•* t '

KENYA REGRESSIONS, INCLUDING PRICE OF TIME, WITH 
CRAIG'IMPORT PRICE INDEX 

• (ll Observations) ' - '

.V,cp. p ■p GDP P •; ••••ivd t - , • tdm.

0.434' 
(-0.757) (0.549)

.0.382
,(0.710),

■ O..0869 0.491
(0.0478) (1.09)

-0.400
(-0.756)

-0.251
(-0.779)

■2.91

-1.95 ■ 
(-0,675).

-4.34 ' 0.237 
(-1.33) (0.263)

0.983 • -0.812 •
(1.87) (-1.72)"

-
Q-.292

(0.2061
-4.01

(-1.51)
0.764-1.03.

(2.15) (-1.93)a
Ti

-0.308 1.31 ‘
(-07903) (0.2i6)

L. -0.'3i4
(-1.04)

.-0^0976 -1.02 
(-0.250)(-0.143)

-0.0530
(-0.212)
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V

-

TABLE aU—Continued

Pt/Pm. GDP?GD^ '.F- : DiW.r

0.297 0.633 1.20

o;283 0.'592 1.11

,0.518 1;51

>"

0.516 1^60 1.50
r..

0.580
(1.32:^

1.160.331 1.10
'

V.-

6.1*41
(0.348)

0.575
(1.56)

0.338 l.li1.19

0.698
(0.573)

0.202 0.592 1.05

0.0901
(0.0660)

0.284 0.207 0.609
(0.929)

1.10
V

✓)

A.
\

I....' ........................... .
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TABtE lU—Continued

.w £ /P® • m • aGDE ■ •.:?t TPd- m*

-0.851*
(-1.09)

-U.47 ,3.43
(-1.02) (.0.856)

- ,0.148 
. (0.216)

0.l6l 0.487
(0.0862) (0.764)

-1.2J*
(-0.458)

-4.33 1.78
(-1,11) (0.528)

-2.57 '
(0.966)

-0.252
(-0.630)

0.'858 -0.978 ■
(1.09)., (-1.41)

1.08 . ' -0.,697 ^
(1.48) (-1.3t)^

-0.528 -0.820 
(-1.04)' (-0.291)

-0.0177
(-0.0113)0)• "c.

3 ■
.. I.toa

-0.388
(-0.983)

-0.475 -1.90
(-0.841) (-0.735)

-0.126
(-0.369)

V')

V
\

■V
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V
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TABI£ l4~Continued ■%

.r2•GDPH. CiDPS . F D.Wm r rm '■-r
:

J-.'

ri.
0.31** 0..686 . 1.27 V.

0.225 0.1*35 O.95I*

0.1*12 ■1.05 1.05

X 0.377 - ;0^09, -0.996- .-• - •

0.308 ' l.Ol* 0.8890.507
(0.803)

.b.9^00.358 0.691*
(0.252). (iTi*7)

0.307 1.03

0.176
(0.31*2)

0.255 0.797 l.Ol*

0.1*38 0.210 0.622 0.978
(1.02) ■

-0.0536-
(-0.0369)

lossasssssitS8S8nno&R3SSsess9S8ssBs;a:

✓

\
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' s

TABI^ 15

EAST AFRICAN REGRESSIONS INCLUDING. PMGE OF.TIME^ a
>

saessssstssasBsnissasssssisssasaBsasiEsaasasBoansoBssossssssssBSQQssBS^naaBsnasa

V'l ■■; '4. -■ ■ J T-.m '

; .
•i.-

—0.471 
(-2.65)

-1.50 -p;275 .
(-1.47) (-0.369)-

-1.80
(-1^57)

-0.462 "-0.878 
(-0.4.93) (-0.843)

■.rl.18 '
(-1.17)

-1.29
(2.64)

-0.489
(-3.67)

-1.02 
(-0.636) (3.31)

1.35“

-0.550 
(2.42) ; (-3.12)

1.57 , -0.637 ■
(3.30) (-4.43)' ^

1.50

-2.65
(-1.29)ua

a 6.20-0.573 
(-3.67) '(2.12)

7*^ -0.641
(-4.41)

-0.545 -3.42 
(-3.33) (-1.31)

-0.573
(-3.77)

®The domestic price indices and the price of time index are all 
' Kenya data, hut are utilized along with East African data since com
parable. East African indices are not available.

-3

\.
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t

. TMIE i5~Continued
•'i

r2gdp2-GDP° F P.W,r

■ >t
i'.'690.88,1 13: O'

0.885 13.5 .1-91
?.

0.870 ' 11.8 1.78

.0.885' ■ IvpB!'

1.760.865 ■ 17.01.45
(6.50)

0.874 18.5 1.77l.4i1.61
(2:33) (6.95)

I.-

,0.847 l4.8 1.513t89
(6.04)

4.'.

0.850 1.5T15.11.27
,(6.26)(-1.63)

, i
V

✓>

'•

\
1
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—.V

15~Contiiiued
-i

PS p¥ p/pSm dP. GDP . P^ ■Td dw t m

• ' 1.36
;(2.^7)

-0.715 1.63
(-0.509) (2.87)'

-0.;7!46, • 
(-3.55)

-0.73l»
(-3.89)

-0.807
(-3.31)'

-1.29 • 0.0971-
(-1.1*3) (0.0620)

■i.55
(-1.52)

- -0.341 -0.213 ' 
**(-0.381) (-0.0976)

1.39
(1.82)

U -0.578
(-0.625)

-i.l4 . 
(-0.599)•

1.74 *■ -0.846-
(2.25) (-3.50):o > - •■;

; ; - V
-0.787 1-.45

(-3.51) (1.56)

■ •H

I

a
-0.838

(-3.96)

-0.718 -.l.,,20
,(-3.68) (-1.7Q) 

-0.748
•(-4.15) ■.............

Vi-

✓
if

\ ■
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.TABLE 1^—Continued
■'h

.>■

GDP?GDP? F D.W
■■ r rr

0‘.81*6' ■ :9.5ff: 1.56

0.851 9.99 1.8l

0,802 7.09 1.35

0.811 . 7.52 1.51

1.79
:(5'.2l)

0.807 11.2 1.52

1.7l» 0.822 12.31.20 
(1.82) (5.68)^

1.59

V4- l.lts 0.81*0 ii*:o 1.60
(5.-86)

-i.i5:
{-2.04)

1.48 0.850 15.1 1.61
(6.31)

\

✓

V
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TABLE 16

EAST AFRICAN REGRESSIONS INCLUDING PRICE OF TIMEiJJITH / 
CRAIG MODIFICATIONS TO EAST AITOCAN IMPORT
, , ............. -PRICE^INDEX

(12 Observations)

: GDP - ' , Fa

-2.83 
(-1.52) (-0.373)

-0.276 l.it3 ■ -0.460 
(-2.62)-(2.69)

-0.589 1.39
(■5-0.392) (3.16)

-0.487-
(-3.62)

1.56,- ^0,.553-
(2.45) (-3.17-=)-

-2.99^
(-1.51)

-0;908,-0.935 
(-0.579) (-0.881)

• /. - •

-1.78
(-1.04)

1.56
(3.11)

-0.634 
(-4.32) •

-0.576 5.48
(-3.38) (1.24)

-0.630 
• (-4.19)

-0.561 -4.67
(-3.12) (-1.21)

-2.31 
.(-1.16)- Ha

■■ >

.. ■

*,-0.565
(-3.56)

✓

\-
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TABLE 16—Continued

•=?“.^==T=r=====' issBsssassaosssssssnosesss:ssssssa^BocsoptttisaabaBSBS:

■;

v?!,. GDP® 2GDP’' R I D.W.• r r

0.883 13.2 1.53

0.883 13.3 1.57

0.872 1.76;ii.?

0.881 12.9 • 1.75

1.1*2
(5.^6)

0.860 16.1* 1.70

0,867 17.•» 1.^31.37 1.37
(1.1*2) (6.58)

0.81*1* ili.U 1.363.70
(5.1*6)

0.81*1 i4.l 1.1*1-1.37 ■ 
(-1.1*4)

1.22
(5.90)

✓

\
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a ■ •

TABLE,l6--Contlnued
• ''A

; ■

y^dp GDP P. T. : ■‘.t .m m
r ■

-0^761 ■- 
(-3.U9) ^

l.l^T i.'-2.29.
(-1.37) (0.176)

0,277
(2.1*2)

■2.1*1 -O.25I* 1.63-
(-0.191) (2.63)

-0.739
(-3.73)-(-1.35)

;:_o. 1*1*1* -0.21*2 
(-0.288)(-0.110)

-0.697 - 
(-0.1*55)

1.1*1
(1.80)

-0.802 . 
(-3.17)

1.67 -0.831.',
(2.09) (-3.33)

*. -0:898
(-O.U86)'

fA

:>Laa ty

-o;799 1.15
(-3.1*5) (0.821)

-O'. 829 
(-3.85)

-0.730 -1.63 
(-3.1*6) (-1.55)

to
3

y

-0.729
(-3.83)

)

\
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TABLE l6~Continued "A
...rr.:;.-.

2gdp5 GDP'' R F D.WT

•; -•
9.36 1.350.81*3

0.81*3 9.38 1.41*

.....y

0;800 7.02 1.33

■ s:

0.80"6, 7.29 1.41

1.74 0.809 1.4411.3
(4.72)

0.940 1.68
(I'.OO) - (5.1*3):

1.1*3^0.817 11.9

y
0.833 13.3 1.3a1.33

(5.15)

-1.41
(-1.75)

1.4o 0.836 13.6
(5.82)

1.38

7^

\
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• ^

' .. . , . . TABLE 17
' - ’ ■" ■ .

EAST AFRICAN REGRESSIONS INCLUDING PRICE.OF TIME-WIT0 • 
-CRAIG IMPORT PRICE. INDEX^, "

sssssossBsasBsssusBssssssnsaBoasss] saassacaaassssasi laa-

■ PI- ^ V^4’ -ODP - -Pt 'PS.;p,

0.618
(1.22)

1.41. ■ 0.840
(0.519) (1.45) -

-0.719 ■ 
(-1.12)

-0.507 1.10
(-I.19T (0.695)
-4.04 

.. (-1^10)
-0.529 . 
(-1.07)

1.04, -0.839
(1.66) (-1.40)

0.594-5.10 
(-lisi) (0.390)

•
. ••rT.; •

-0.638 
(1.89). (-1.42)

-0.680 -6.11. , 
(-0.97.6) (-0.470) ,

1.12-0.109 
' (-Q.05OI)

-3.79
(-1.27)- S

o
' ca-

-0.259
(-0.549)fv- •

--0.690 -11.0 
(-0.947) (-0.797)

-0.115
(-0.222)

®The domestic price indices and the price of time index are ed.1 
Kenya data, hut are utilized along vith East African data since.com
parable East African indices are not available.

\
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■'h

TABLE IT—Continued

r2 0^

' VP GDPO GDP? F D.Wr■r-m-

0.339 0.61»2 - 2.08

1.860.5670.312

Q.UltT 1.01 2.35

0.U31 .. 2.17

0.661
(1.17)

0.556 ■ IvUl0.218

0.877' 0.62.8
(0,1432) (1.09)

O.5I42 1.180.213

,0.187 0.'U6l 1.641.56
(1.04)

0.i47
(0.0534)

0.368
(0.653)

0.2750.121 1.19

"•)

\
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f.TABLE 17“Continued ■‘h

opp. i-P Tm v t m

-6.79 • U.96
(-2.17) {1,67)

0.722
(I.uo)

-1.35-
(-2.3U)

h.33 1,82 1.15
(0.818) (1.84):

-0.906
(.-1.54)(-1.40)

-6.93 4.53
(-2.27) (1,51)

■1.481.03
(1.48)-- (-2.55)

u d.-293'
(0.143)

l.ffe • ^0’;887^
(1.89) (-1.57)

3.55a .
0) (-1.28)a
3

1.36 4.53to
3 (-2.48) (-1.70)

-0.747
(-1.28)

*.
-1.20

(-2.24)

-0.619
(-1.11)

.5.12
(-1.91)

\
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> .

4.

.'TABLE 17—Continued '4k

ZQDP£ , - .ODPS -R'■X-r
*»■ ?

0.566 1.63 2..1»0

v---»

.0.406 0.853. 2.18

0.589 1.'79 2.53

0.420 0(90^ 2.05

0.776
(1.39)

1.900.520 2.17

-0.561 1.07
(-0.288) (1.59)

0.298 0.848 1.'30

0.547
(1.22)

0.486 1.89 2.66

0.823 0.256 0.694 1.53
(1.44)

-1.70
C-O.-J^)

✓

/
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CHAPTER IV

DISAGGREGATED IMPORT DEMAMD
a

Along with-aggregate .import demMd, the demand for the .v^ioua 

. ' classes of Imports is. useful in understanding the impact of imports 

• ou an. economy. The theoretical models and variahlea employed for 

ag^egate demand are. operative for the v^ious‘import classes and • ' 

need not he repeated here. The data sources, and computations are 

available in the Data Appendix. The empirical results for each' of the . 

in^ibrt classes analyzed in this chapter are available in Tables 25 

through 1(2 in the Appendix to this chapter.

To put this analysis, by import classes into perspective. Table 

2k in the Appendix to.this chapter summarizes the percentage of net 

imports accounted for by each SITC class for each of the three 

years, 195^,.; I960, 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 ! are the largest import^classes, while classes
*• ' -i ' ' ‘ ‘ . . .

2 and U are the smallest with less than 2 percent each. Import duty
. , f

collections are the largest in classes 6, 3, 0 and 1, and 7, the 

same four classes which were the largest import classes but in'a 

different order of magnitude, while import duty collections are 

negligible in class 4 and minor in classes 2 and 9.

... ..M..
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Coordination of Data ^

The primary problem prellmina^ to any. import demand analysis or 

test of import models is the construction of consistent data series 

for Imports and domestic commodity substitutes to lie used in regres

sion equations. Inmost cases a'precise matching of icatego^^s from, 

these two diverse sources is not possible, but normal:^ several of the 

major impor.ts. found in a SITC-claas^were also contained in a cost of 

living* category.

*Only the cost of liying index (excluding rent) for Nairobi ■(fas 

■> ea^loyed as a proxy for. the domestic price level in the analysis Of 

- disaggregated imports. The primary reason for not trying to.recon

struct a wage earner's index of consumer prices in Nairobi, as done

for aggregate, imports, was that previous aggregate import-teats' did'
■■' ■■■ ■ ' - ■■ ’ ' -. ■ ■ \ " 

not reveal any consistently superior performance for’the wage earner's

Index so that the costs of reconstructing such an index for indi'vidual '

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 

"be-veVages and tobacco," were both part of the same category in the 

cost of'living index, entitled "Food, Drink, auid 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 new wei^te'd indices, where the weights were 

the net iiqiort value in each class for the years 193h through 1966.

For the tariff index which is an index of the ratio qf duty collected 

to import value in each class, the value of duty collected and the

. ;

. 1
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Jjqwrt value were summed for SITC classes 0 ana> 1 prior to the cal- , 

eulStion of the ratio and index.

Inserts in SITC classes 2 through 5 and class T vere judged to
. •

have no relevant domestic price variable for one or both of tvo 

re^ons: either the cost of living breakdown. contained n<j coii®arable 

category or the production of - close substitutes for in^ports in those 

classes jras negligible. In SITC class 2,’ "crude materials, inedible-r- .

except fuels," both reasons-were applicable. The major imports in 

this blaas are crude Rubber, jute, .and synthetic, fibres'^ none of ^hich 

is .produced domestically .in. significant iiuanti-bies, nor is a comparable
• . t . .

. cost of living category available.

"toneral fuels, lubricants, and related-materials',V SITC class 3, 

would have had insignificant domestic production prior to I963 and.

196t when crude petroleum imports originated. Even aftdr-iih.ese dates, • ;

crude petroleum, which is within this import class, is iaported and 

■ not'availedJle domesticaily.

.. imports in. this import class' afe insignificant so that a domestic

price variable would not .pe relevant, and the applicable domestic' -

coat of living categories, "transport" and "fuel and light" would

reflect primarily Import prices rather than prices of domestic 
. ' ■ ^

production. . , -

For SITC class t, "animal and vegetable fats and oils," similar 

products may be produced domestically, but-a domestic price variable 

was not eisslgned because a conparable cost of living category was not 

available. Imports of this class are also very minor, amouivEing to 

only one or two percent of total import value for the years 195**

•v*.:

Even now, true domestic substitutes for

A.
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f

throu^ 1966, 80 that any errors resulting from this difficulty should 

not'he serious for the import analysis-as a vhole;

"Chemicals," which are SITC class 5, would largely fall into the

category of perhaps some hut prohahly not major competition from 

domestic substitutes.. Major imports in this class are medicinal and 

pharmaceutical products, manufacttired fertilizers, insecticides.

fungicides, disinfectants, etc.^ .and chemical elements and. con^iounds, ,

'Few of these .are produced directly in the monetary'ecbhbniy in. any 

■ai^ificaint .quantities domestically- One pbssihly significant.

exception could be some local processing Of pyrethrum bonneting with 

■ ii^orted insecticides. Other exceptions could be traditional, organic 

fertilizers and some locally produced processed fertilizers as 

competition for in^jorted manufactured fertilizers and traditipnai 

medicines as competition with medicinal and' pharmaceutibalt.produot 

imports. Kie one relevant entry in the cost of living index, 

phemiaceuticarVro'iuc'tB, is likely to reflect.import price changes 

•more than pure changes in prices of domestic products and would not 

be an appropriate proxy fpr the domestic price variable in this import 

class.” oh'these grounds a domestic price variable was omitted from 

en^irical tests in SITC class 5. ‘

"Machineiy and transport equipment," SITC class 7, is repre

sented, at least partially, in the cost of living index by a transport 

- cost entry, but this could again be^ expected to reflect import costs 

more than domestic production costs. Transportation eqiiipment and 

machinery, particularly capital equipment, are well known ii^rt items 

for virtually all the less developed countries. Including Kenya. This

✓
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again indicates that imports in SITC class 7 are imlikely to face 

significant con^etition from domestic-production-. ■

SITC class 6, "manufactured goods, classified chiefly by 

materials," vies with machinery and transport equipment as the largest 

i^ort class by value and; since it contains consider^^blp^consmef- 

goods, would be susceptible to conqietition from domestic production, 

particiilarly in simple manufactures, other imports of a more ; ,

■ .conqilex production,process,-idjile-also in this import class, would- 

not be in this position. This.saaie. mix of sii!q>ie and eon^lex manu

factures would be. expected'.in the remaining import class, SITC class
-iO ■ , - . . -

. 8, "miscellaneous manufactured articles."

. ' ■ Since the imports in these,classes would face some, domestic

competition, the selection of a relevant domestic price variable'arises.

The. two groups of commodities in the cost of li-\ring indbX;.containlng ' , ' ,
•»

manufactured commodities'would be "household" and "clothing and footwear"

categories. Which of these would be more appropriate for SITC class 6

.and which for class 8 is problematical. Since household expenditures

woiad tend to contain a wide range of manufactured commodities, it '

might be considered more relevant for the larger import class of

■manufactures, SITC 6, while both footwear and clothing, the latter 
. ■ ^

presumably ready made to, be sold off the rack, are imports in SITC 

class 8, and on this basis could be considered more appropriate as the 

■ domestic price variable for SITC class 8. The difficulty with this
■ ■ T-’

dichotomy is that yams, fabrics, and piece goods, which could be 

made into clothing, are imports in SITC class 6, but could be^aft 

of the domestic cost of living category "clothing and footwear," if

i- - r
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made into clothing before being sold to the cohsimer. However, among

the available cost of living categories, the preceding dichotomy is

the only feasible alternative if SITC classes 6 and 8 are to be 

analyzed individually.

If .these two. import classes 6 and 8 were to, be .combined into one 

In^Ksrt class labeled "manufactured commodities," this perhaps/arbitrary

dichotomy of .the . cost of living categories: could be ^avoided, 

method of aggregation oo^d be a weighted average of the. two classes, '

The

where the'weights would be the ii^drt value of each class’ for each

, year.

In’"the empirical analysis, tests were run for.both the.combined 

and individual.SITC classes 6 and 8. In the combined tests^ a weighted
averagewasemployedincalculatingtherelevant'^dQmestic.price,- 

import prlpe, and import quantity indices. For the'indiWdual iii5)ort 

class tests, the household entries of the cost of living index were

employed as a proxy for the domestic pric,e^ variable in SITC class 6 .

while the clothing and footwear entries were employed as a proxy for -- 

. SITC class 8.

The Theoretical Models and Their Applicability

Regression tes-bs were obtained for bo-th the traditional model and 

the price of time model in each of the import classifications. A 

discussion of the applicability of the latter model to each of the 

SITC import classes prior to the discussion of empirical results would 

help to clarify expectations. The former traditional model would, of 

course, be expected to apply to all inport classifications.

✓
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Because the earnings proxy for the price of time is directly relevant 

only tb.the household,from vhlch the worker comes add to which wage' 

earnings accrue, the effect on imports of changes in this statistic

could be expected to be primarily felt in the in^iortation of products 

- familiar to the household. This could tend to make the analysis most 

relevant for imports irtiich conqpete with products produced in the • ' 

•household or, at the leas-t, for those imports which the household-.

"tends to consume as opposed to those imports ^utilized'jrimarily by 

. noh^ho'useholds such ah commercial or industrial establishments J

Both of these requirements would largely be satisfied by the 

imports -of food and drink, SITC classes 0 and 1, and possibly by’ 

import class "animal and vegetable fats and oils," in that the 

latthr commodities would be closely related to fooi'and drinks , SIT^

. . class 2, "crude material, inedible—except fuels," would ahpehr to

be primarily of interest to non-households, implying the likely poor 

performance of the model for this import class,.Ail the other import 

.classes would'appear to contain a variety of commodities,’ some of 

which would satisfy the preceding dual requirements while others would 

not. SITC classes 3, "mineral fuels, lubricants and related materials" 

and 5, "chemicals,", would likely be primarily industrial commodities.

although they contpin household commodities such as automobile and 

' household fuels in the former class and such commodities as soaps, 

medicines, and pe'rfumes in the latter p^lass. ' Likewise, SITC class 7, 

"machinery and transpoirt equipment," which' contains household commodities

- such as automobiles and bicycles, woiad be primarily of industrial

interest. Virtually all of the manufactured commodities in SITC classes

\
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6 and 8 would be of mixed composition. The relevMce of the model in

. . .  these classes would, tend to be, directly related to the proportion of ■

, this commodity mix which would satisfy the, above dual requirements. 

Unfortunately, it is difficult if hot impossible to accurately 

determine these proportions for these classes, either because-the . 

same commodity could be used by either party or because the descrip

tion is insufficient to shunt a particular import into either grouping. 

To^summaidze, the model on a priori grounds would appear to .be

irrelevant for SITC class 2 tod should be relevant for ■SIT{? biaases . 

0 and 1, and probably class 4; Of the remaining mixed classes, the 

bulk of the commodities in SITC classes 3, 5, and 7 would probably not.

qualify so that the model could perform poorly in these clas'ses, while 

in the manufactured goods classes 6 and 8 a dichotomy, is impossible^ 

to acciu-ately determine so that the applicability of thefpj^iM of 

time model for these classes is unknown.

SITC Clatsses 0 and 1 ' '

- Table 25 in the Appendix to this chapter contains the import 

demand regression results for the combined imports in SITC classes 

0 Md 1. This table reveals good fits in terms of high correlation 

coefficients and F values, all of.which are easily significant even 

at the 99 percent level, with the' log-linear regressions yielding the 

better fibs. I
*■

Traditional Model

- - - -For this import class, the variables with significant coefficients

in both the linear and log-liaeear.forms of the traditional model (first

\ :
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S

and laat rows in each part of Table 25) are all'the import price 

. variables and the relatiyer commodity price variables

AU of the above are also easily significant at the 99 percent level.

A domestic price variable.(P^) and two tariff variables also 

have significemt coefficients-in the log-linear regressions.. Both 

of the monetary gross domestic product variables have improper 

negat'ive*c6ef,ficietits. while-the real gross; doiMstic ;product'coefficients • 

have proper signs but are not significant..

I

I

IPrice of Time Model1 I
t

In the regressions of the price of time-model, the import price

■ coefficients'are-again all significant, as are all but one of the

. . relative commodity-price variables (P°4/P§»1) . One each of-the _

domestic price and tariff variables is also significant.''

Vfhile both of the monetary gross domestic product variable

coefficients had improper.signs, only one of the individvial price of .

time variables has an imprpijer sign, with a t value less than that

for the improperly:'signed gross domestic product coefficient, while'

the other properly si^ed price of time coefficient is not significant.

This-indicates a-somewhat better^ but not admirable, performance for -

the'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 unanimously preferable. However, for the log-

linear regressions, the general relative price of time variable (P^/P^j)
• - % ■ 

has a greater t Valxie, but the specific relative price of time variable

>• i

i
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for this import, class (P^/P°».^) 4oes not have a't value greater than 

that for gross domestic product. Such a con^iarisbh of t values for 

ratio variables reveals, that in all but one case the price of time

variable is preferable to the gross domestic product variable. When 

monet^y Md relative variable, coefficient con^arisons are, combined, 

the conclusion is that neither gross domestic product nor the price 

of time v^iables have powerful-effects, in this, import class , but 

that'the performance of the. price of time .variable is better than that 

fbr the ^oss domestic product variable.

in terms of and F values, the. evidence is again mixed, but

A comparison of.with some preference for the price of time variable, 

regression pairs which differ only in that one uses the'gross domestic

product variable while the other substitutes the price of variable ,

for the gross domestic product variable, indicates ,that''iif‘'terms of ■ . . 

the value of R^ two pairs favor the regressions containing the gross 

domestic product variables, two pairs f^or the price of time variable, 

and for two pairs the correiation coefficients are of equal value.

In terms of the F values;. which tend to make finer distinctions,'ali

but two of the regression pairs.favor the price of time variable.

The majority of -the evidence while not very powerful wo\ild indicate 

that in these first two SITC In^jort classes, the price of time model 

has somewhat more support than does the gross domestic product insert

mo.del.

Famine Variable
• • 1

Tatle 26 contains, in addition to the preceding variablesor the 

-first tvo^import classes, a dminny variable to account for famine
\ •
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conditions and their effect on food in^iorts. The result is that none 

of the variables has a significant coefficient, and that the dunniy

famine vau-iahle has a negative coefficient on two occasions rather 

than the expected positive effect on food in^iorts due to famine. In

addition, the regrMsions of Table 26 are inferior to thpse^pf Table
■ 25 as .measured by the F value which would be. the re^^anf measure"

.since the.degrees of-fteedom vary.between Table 25 arid Table, 26.:;, This.
s.-r - '• - :■ ■■ ... • - : '■ -■ ■ ■

■ failure Of famine tO'Show up as an effect on imports in these empirical

teits may be due .to the, fact that, not only do these famine; imports'

■ tend to'affect import quantity, but in most" cases they also affect 

import price as measured by the unit value index since sizeable 

■quantities are normally acquired at subsidized prices or as aid.

, , Thus, the addition of the famine variable as an independent,variable

..should be coupled with a modified import price variable whihh excludes . 

the effect of these famine inqjorts on the import price, or unit value 

index. When the famine variable i^s omitted, the result of famine 

the relationship of greater import quantity 

during famine at a lower than normal import price is Consistent with 

the stipulated model where lower prices for food imports could be the 

reason for larger.Imports of food during famine.

The Existence of Money Illusion

The hypothesis that money illusion does not exist can be tested with.^ 

disaggregated data as was done earlier for analyses of aggregate data. 

Evidence in siqsport of this hypothesis would be of the type where ratio

variables yield better statistical results than that found for individual,
• -

or non-ratio, variables,"
\
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One test of this hypothesis vas- that of tetter fits for regres- 

' sions employing ratios in comparison to individu^ variables. In SITC 

class combination 0. and 1, such a comparison indicates a greater F value 

for the regressionn^gLoying monetary GDP fw compared to real-GDP for 

the linear-regression, but not for tbe log-linear, regression? The 

evidence for the absence Of money illusion hypothesis is split -tfith 

■ tests of the tpditiphal model. j ; - •

The price of time model tests reveal better fits for the ratio 

; regressions,’ both for the specific'(P^/P°»l) and the general (P-^/Pj^) ■

relative price of time vwiables, than for the individual variables,

. , aithou^ the differences are not ^great. This evidence supports the

absence of money illusion hypothesis. '

A second test.of the hypothesis was conducted with a comparison- 

. of the t .values for ratio and non-ratio variables. In this d^ort 

class, the individual import price variables had greater t v^i^es than 

did the relative commodity price ratio (.P°*^P^»^), .although again 

the differences in s.everal con^iarisons were not large. This result 

■ was valid for both the traditional and price of time import models 

and does not support the absence, of money Illusion hypothesis.

The'monetary gross domestic product variable coefficients had

•

improper,signs in both the linear, and log-linear regressions while the

real gross domestic product coefficient, although not significant,

had the prope/sign and t value.

specific (P./P*^*^) and the general (P+/P ) relative price of time 
u in ^ m .

coefficients exceed those for the individual price of time variable

LikeiUse, the t values of both the ✓

\-
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(P^), one of which has an in^roper negative coefficient, 

gross'domestic product and price of time t values for coefficients 

support the absence of money illusion hypothesis.

To summarize, in terms of statistical fit, the traditional in^ort 

model indicated that the linear.regression results refuted 1*e hypothesis 

but that the log-linear regressions supported the hypothesis. All the

Both the

■ ;■

statistical fit results for the price of time model supported the’ '

' hypothesis. In..terms of indiyiduai coefficients, the commodity price

variable results tended to refute phe hypothesis but those for. gross .

domestic product and' the price of time variatiles supported the absence
^ , .....

of money illusion hypothesis. The evidence. is mixed, but the. weight.

of the evidence leans toward, supporting the absence of money illusion 

hypothesis. . iu
■i

•*
SITC Class 2

Table 27 again indicates good fits, e^ily-significant at the 99 

percent level, .fbr the. regressions of import demand in SITC class 2. 

The linear form is slightly .siq)eriof to the log-lineaf regression
yresults. ■

Traditional Model

. Both of the gross domi .ic product variables have, coefficients
'J

significantly different from zero. Al-1 of the coefficients of the 

import price variables and the tariff variables are of Is^jroper sign 

and, except for one tariff variable coefficient, are not significant.

✓

For reasons indicated early in the chapter, domestic price variables

were omitted from this..and several, subsequent insert classes.

.\ • *
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Price of Time Model '

As Indicated 'by the second and third rows of Table 27, the two 

price of time variables are again the only soiurce. of coefficients

• significantly diffeTent from zero while, the- remaining coefficients are 

of improper sign, but insignificant. This would imply that in this

• import class income or^price of time variables are the slgnifidant 

factors in determining iii^brt demand. '

. . In, this import class, 'the traditioncd model'en^iloying'the gross • 

domestic product variable is superior to the price of time model.
The, coefficients-of^the■ gross domestic product variables have greater 

t'yalues than do the'coefficients of the price of time variables,
7

although,all are highly significant. . Likewise., the correlation coeffi- 

. cients and the' F values are'greater for the regressions fei^;^ying the

gross domestic product variables.- One rationale for this not unexpected • - 

discussed previously could be that the major- commodities, in 

this class, crude rubber. Jute, and synthetic fibres, are primarily._ _ _ _ ^

*

result

intermediate prodilcts which depend more on production level as measured 

by gross domestic product than on the price of time. This could also 

' be an ej^leuiation for. the insignificant roles played by the in^ort 

•. price and'tariff variables.

SITC Class 3

As can be noted from Table 28, the fit of the regressions in SITC 

class 3 ia also good and easily significant,, even at the 99 perjjent 

level, althou^ not as large in magnitude, measured by the correlation

\
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coefficients and P values, as was true in previous SITC classes. The ' .

linear regressions yield better results than the log-linear regressions.
V

Traditional 'Model

The,, significant coefflciehfs are apin the, gross domestic, product 

coefficients vith that for the linear regression being significant at 

even the*99..prcent level, -The tariff variables, while of proper'sign, 

are not significant; The ^ort price variable coefficients, .while not 

; si^ifleant either, are of proper sign only for the log-iinear ■ •

, regressions. For reasons cited earlier, the domestic price variable 

. was again omitted.

i •

Price of Time Model

■ ’ V ■ j
^The. significant coefficients for the price of time model are 

. analogous to those for the traditional model. The only significant 

coefficients were for the price of time variable (including 99 percent.

significance in the linear- regression) while the tariff variables were

again of proper sign but insignificant, and the import price variables 

were of proper sign only for log-linear regressions. ,

In.this import class, contrary to expectations, the price of time 

model is superior to the traditional model in all respects. The t

values of the coefficients for the price of time variable exceed those 

for the gross domestic prpduct coeff-i^oients. Likewise, the correlation 

coefficients and the F values of the regressions ei^loylng the price of 

time variable exceed those for regressions employing the gross domestic

prodTict variables.

\
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SITC Class J*
-5

- The Kenyan re^easions for SITC class 4 in5>orta, "animai and 

vegetable oils and fats," yield good fits with F values between 18.8 

and 24.5 and values of between 0.862 and-0.891. Fqj- both the _ 

traditional and price of time models, the linear regressions yield 

better fits than dp'the log-linear formB , ^though-the differences

. .between the linear and.log-linear fits in the lattjer are. negligible.

Traditional Model

The F values of both the linear and log-linear regressions of the 

.traditional, model eire.easily'significant at the 99 percent level.

The properly signed variables with sj.gnific£int-coefficients are .the 

gross domestic product, vitfiables. liie variables with co^ficients 

of improper sign are both of the import price variables and the
-•v • - • ,

tariff variables, one of which is Just significant.

>•

Price of Time Model

The F values of the price of time model regressions are also 

easily significant at the 99 percent level; The price oT time 

variables 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 the regressions for the two models reveals that 

for the linear regressions the tredltlonal model has superior' fit as 

measured by both the correlation coefficient €uid the F value. The

\



1J»6-

t value of the coefficient for the gross domestib product variable 

- exceeds that for the price ot time variable. However, for the log- 

'linear recessions the results are reversed. The P values and 

multiple correlation coefficients for the price of time logrlinear 

regressions are greater than those-for the traditional model. Kie t 

value of the coefficient for the price of time -variable exceeds that 

for the gross d^estio product variable, The statistical evidence from 

—^T(l^-asa7h-ts-split in its. support of^he two~tB^brt demand models.

; ' The expectation was one of possible; though not definitej relevance /

, for the price of t^e model.

Sire Class 5

As indicated in Table 30, the fit of the demand regressions in 

import class 5 are again excellent . For the traditional ^mditel, the 

. log-linear regressions yielded slightly better fits than did the 

linear regressions, while for the price optima model, the opposite

> •

was true.
i. .' .-

Traditional Model

The gross domestic product coefficients are the only significant

coefficients in the test of the traditional model. The tariff

variable coefficients are not significant and one even has an improper 

sign. . None of the import price -variables has a significant coeffi

cient, although all are of proper sign. The domestic price variables 

were again ©lotted for previously indicated reasons.

\
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hrice of Time Model

f
A^in, the price of time variable was the. only source of signifi

cant coefficients. The other coefficients were 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 price .of time model. 

The t value's, of the coef ficients, for <the gross domestic product 

variables exceed those.for the price of time/Vriables,. and. the ■

- .correlation coe'fficients'and F Values or the* regressions'containing ' 

the gross domestic piroduot variables exceed those for regressions 

-containing the price of time variables. The'previously discussed 

reason for this, mi^ht be that the major imports in this class which 

are medicinal and pharmaceutical products,-manufactured fertilizers ,7 

, insecticidesj fungicides, disinfectants, etc., and cheinical elements 

and compounds, would tend to be intermediate products more sensitive 

■ to production levels as measured by gross dbjnestie product than to the,—; 

price of time. This again could also explain'the insignificant 

• ■ coefficients for the import price, and tariff variables.

SITC Class 6

The en^jirical results for SITG class 6 are poor, with those for 

■ the log-line^ regressions an inproveraent over the linear regression 

. results. The multiple correlation coefficients and F values are very 

low and none, of the latter are significant.

✓
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Traditional Model . \

None of the coefficients of the Tariahles in the regressions are 

significant, although only the import and domestic price variables

and ratios are of'in^roper.sign. All of the import price variables 

(Pjj) and all of the relative price variables (P^/pf) are of in^roper 

■ sign while the two domestic price variables'In the linear regressions 

have'coefficients of improper sifpj. ' ' ’ -

The usual tariff and imcome or price of timC variables, while ... 

having an influence in the direction expected, do not have a signifi

cant influence on. imports of manufactured commodities -which can be

Among the reasons’ for this failyire of the

. A

' classified by material, 

empirical test of the models could be the deletion of another 

relevant variable, import substitution, much of which could" be" 

expected to occur in the field of simple manufactured goods, parti- 

cxaarly consumer manufacturers. An attempt will later be made to test
X

4;his-4iy^)otfeesis-r

. -Price -of-Time -Model- - -...

Again, none of the coefficients are significant, and several 

improper signs appear among the coefficients of the import and domestic 

price variables and their ratios. Among these poor eii5)irical results, 

those for the price of time model are inferior to those for the 

traditional in^iort demand model with gross 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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variables^exceed those for the absolute aiid relative price of time 

variables. The t values of the gross domestic product coefficients 

also exceed those for the price of time coefficients. Of the 

relative price of time veiriables, the price of time relative to the 

price of imports in import class 6’ (the specific price of .time ■ 

variable) has better'en^iirical results than the price of time relative 

to in^orts In .general, us measured, both, by .the t Valueslof the coeffi- ' 

ciehts and by the F values and correlation coefficients. • ‘

..The Existence of Money Illusion
It

.■ While the statistical results for SITC class 6 w.ere poor and many 

of the variable coefficients .were of improper sign, they might still 

. have: some marginal use in testing the absence .of money illus.iOii 

hypothesis. The overall fit as measured by the F values was insis

tently better for the'regressions employing ratio variables than for 

the regressions containing non-ratio variables. ' ■This_BUpbort for 

the' absence of money Illusion hypothesis was true for both the price

.... , pf_time :8Sid traditional import; models;, ' ' ’

All the import price variables and relative commodity price

_ _ _ _variables.,.had improper positive signs, but for -the traditional Import

model regressions, the relative price variable (P^/P^) .had a lower t 

'. value and might on this basis be considered somewhat preferable.

,p' The opposite was true for the price of-'time model regressions. In 

■'. this case, the coefficient t values for the traditional model margin

ally support the absence of money illusion hypothesis, but for the 

price of time model refute it.

✓
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The t value's of the real gross domestic product coefficients in 

;the ■tra.ditional import model; recessions exceed those of the .monetary 

gross domestic product coefficients.. Likewise, the coefficient t 

values for the relative"price of time, both specific (P^/P^) and 

general. (P^/Pjjj) exceed that for the individual price o.f time variable. • 

Both of these results support the absence"'Of money illusion hypothesis.

. In'summary, the. statistical-^it tests supported the absence'of ' 

money illusion hypbthesis. The individual variable tests for'the 

• income and price of time variables

'A

..

were also in support of the' 

hypothesis. Only in the traditional import model regressions, but 

■^n(3t_J:n. theL_price of time model regressions, was the relati-ve commodity ' - 

price ratio somewhat preferable to the indi-vidual import price

US'

X >

variable in support of the absence of money illusion hypothesis'.
■ ’ ' '.ii. ' '

With -this^one exception -the statistical results of'this import class, 

for what they are worth, support the absence of money illusion 

hypothesis.

SlTC Class 7

The empirical results for- import demwid in SITC class 7, avail

able in Table .32, are .again poor.

For the traditional ia^iort iMdel the log-linear regressions are 

slightly better while for the price of time model the reverse is true.'

I

valuet^is-significant.

-'j

Traditional,Model

None of the. coefficients are significant. However, all are of

proper-sign.

\
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V

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 regressions' testing, the price of time model §re signifi

cant. The exception is .the almost significant coefficient of the 

tariff vMiable in the log-linear .recession. All. of the regression . .

• coefficients are of .proper sign.

; . The .preceding 'discussion of the si^ifioance of TOriables' in

the.price of time regressions, including'greater t values for the 

.coefficients of the price of time variables than for the gross 

■ddmestic product variables indicates that'in this import,class the. 

price o'f time model has. greater empiric^ validity than the traWtional 

model. This somewhat unexpected conclusion is also supported by the . .

greater multiple correlation coefficients and F values for the price

Of time regressions.
• *

. ■ SITG Class 8

Unlike the preceding two import classes of manufactiu-ed commodities, 

and rather surprisingly since this is a miscellaneous manufactured 

commodities class j the empirical results in SITC class 8 are^uite

All of the F values are significant.

■ i'

good and'available in Table 33. 

even at the 99 percent level. Although all are significant, the F ✓

. .. veilues and multiple correlation coefficients of the Ipg-linear regres

sions are consistently greater thhn for the linear regressions^"
! ■

.\
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Traditional Model

All of the coefficients of the import price variahles are signifi

cant at the 99 percent level. Both of the coefficients of the relative 

commodity price variahles are significant. Nqjite of the . •

coefficients of the tariff variahles or the gross, domestic .product , 

•variahles are significant, and most of the <f6raer and one of the latter

have improper sighs,'

' - Price,Of Time Model

In the'regressions'of^ the price of-time model, both of the import 

■price coefficients are si^ificartt, one at 99 percent, and one of the 

two; domestic price variables is significant. The.two, relative commo- • 

dity price VEo-iahles ’litilced with the general relative price time 

, significant ,' hut those, linked with, the specific Relative

price of -time (P.^/?®) are not.' None of the price of time variahles 

nor -the tariff variables are si^ificant an^'many are of improper 

sign.—The -two specific relative price of time variahles (P,(./P®), 

however, have coefficients of proper sign. Since similar results were 

obtained for the traditional model, these tests indicate that prices 

• rather them- incomei or tariff variahles-exert the major influence in 

this miscellaneous manufactured commodity class.

With the one exception for the linear regression Of monetary'

■ gross domestic prddiict compared to that of the price of time, the 

multiple correlation coefficient and F values of the gross domestic, 

product regressions exceed those for the price of time regressions.

H . .

✓
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In terms of t values for coefficients the. test results are more con^jlex. 

because of a proliferation of improper signs. For the linear re^es-’ ' 

Sion results vith variables in absolute rather than relative terms, .• 

both the gross domestic product and price of time variables have 

in^roper signs, but ihd-t value of the gross domestic product coeffi- .

cient is not as great as the price of time coefficient so that the •
■ .. .. - . ^

.'former.might be cohsidhred somewhat peferahle. In the. comparison ,

■of the. real gross domestic, product and the relative price of time- ^ 

coefficients, the former is'preferable.to the speoifio relative price ' 

of time v^iable due to a larger t value and-preferable to the general 

price of time variable because of its improperly signed coefficient. ■

In all these comparisons, the gross domestic product variable is 
preferable to the price of “fj^^ariable;

■Precisely the _same argment is valid for the relative vp^^ce of 

■ time and real gross domestic product variable coefficients in the log-

linear regressions. In the comparison of the monetary gross domestic
■■ ■

product and the price of time variable coefficients for the log-linear 

recessions, 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 Bimimarize, the traditional model has the greater explanatory 

power in five but of six comparisons, and the gross domestic product

variable is at least marginally preferable.to the price of time
' - r.

variable in all six coimparisons.

- -.s:
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The Existence of Money Illusion '

For, the traditional iiiqiort model the statistical fit as measured hy 
the F value is considerably better for the ratio variable^ than for 

the individual v^iables, tending to support the absence of money 

illusion hypothesis. For the price of time-model, the same result is 

true for the log-lineeur 'regressibns. The opposite is true .-for the 

linear recessions where the Individual variable yield preferable 

results and tend to refute the-.absence of monfey illusion ■

For the traditional model,-better t statistic values for the 

relative commodity price 'variable are indicated by both the linear and

-*

log-linear regressions.' For the price of time model, the log-linear 

recessions, yield better t' values for the individual • import price 

, variable. In the price'of-time-linear reCessibns, the reCession

containing the specific relative price of time (P,(./P®) indicates that 

the" individual import price ratio.is preferable, but that containing

To generalize, -,the general relatl-ve price .of time d(i^ not.

the import price variable t value comparisons in the traditional model 

regressions tend to support the absence of money illusion hypothesis, 

while all but one. of the price of time regression import price t 

value comparisons refute the absence*of money, illusion hypothesis.

The t values of the real gross domestic product variable are

preferable to those for monetary gross domestic product and tend to

In one case, the monetary gross domestic'support the hypothesis, 

product ■variable coefficient is of' in5>roper sign and in 'the other its 

t -value is below that for the real gross domestic product variable

'coefficient.

\
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The t values .of the coefficients for the‘relative price of time 

variable, vith the exception of the log-linear regression employing the 

general relative price of time (P^/Pjjj), are preferable to those for the 

individual price of time variable. Three out of the four con^iarisons in

- this import class ^support the hypothesis.

.In.summa^ry, all the tests of the traditional model and approximately 

half the tests of the -price of time model support the -absence of money -

illusion hypothesis. ■The general in^iact of en^iiriOal'tests in SITC

clas? B is that . the absence of money illusion .hypothesis., hag. considerable
■&

■support.

• SITC Classes 6 and 8 Combined
•if

To test the possibility that a dichotomy between SITd classes^.O ., 

8 is ^bitrei^ and inappropraite for tests of import demand, ^ihese two 

classes of manufactured goods were combined for import demand regres- 

, sions tabularized in Table 34. As is evident from a glance, at the 

-correlation coefficients _and F Veiues in that, table, the results are’ 

.inferior to that obtained from each class separately. None of the 

individual coefficients are significant and many are of improper sign. 

Since the individual ciasses yield superior results, they-will be 

utilized in the place of combined regressions in this and all further 

' disaggregated ansilyses.

✓
Supplementary Regression’s by SITC Classes

Because of the proliferation of coefficients of improper sign for 

the import price, domestic price and/or tariff variables in many of the

\
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regressions for all SITC classes except class 0 and 1 and class J, 

supplementary recessions were run without the offending variahle or 

' variables. Tables .35 through U2 in the Chapter IV Appendix contain 

these regression results for SITC classes 2 through 8.

I
I
S
i
!

s
-r*'

9

SITC2
■

iBoth the tariff and import price variables Were of ia^jroper sign 

in this import clews.' The regressions omitting these vCial>ieh had-F:, 

values between .50 percent end''200 percent greater and increased the t 

value fo5r both of ther price of time coefficients and one of the gross 

' ' .domestic product coefficients, .all of which were already siCificanb.

I

iI
f
i
if

1
s

. :
The traditional model still performed better, both in te^ of F value

.i
arid t value'.- The statis-bi-icai fit of the-log-iinear recessions was

■ ■■ ' - ■ ■ . ■ • • . ■ '. ■ -1.f

now better^ than the line^ regressions.

.SITC 3- -
1

. . .i While the log-linear regressions, had no improper signs in this --

in^iort class, the linear regressions yielded improper signs for the

i
i,

3

import price variable coefficients. The regressions without this 

in^port price variable generated F values oyer 50 percent greater than 

the previous regressions and slightly increased the t veaues for the 

gross domestic product and price of.time imriable coefficients, all of 

which were previously significant, arid for three of the four tariff 

variable coefficients, none of which are or were significant, jhe 

price of time model ■was still preferable to the traditional model both

i

1
'i
j

j

t

\
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in terms of P and t values, while the linear recessions were still ' 

preferable to the log-linear regressions.

SITC k

: - In this import class, the liport price variables for the t'riadi-

tional model and all the tariff variables were plagued with improper'

■ signs.' fflie .recessions without these tyo Variables have F value's'two• 

•tb three times-greater and siightly larger .t ■yalue.p for the preiriously

significant coefficients of the'gross domestic product -and; price of -

. . ■ time variables. In these regressions the' performance of the price of 

time model as measured by both the F .emd t values was now preferable 

to that of the traditional model, as oriCnaliy expected. In the- 

earlier regressions the' results were mixhd. The statistical, performance - 

of the log-rlinear regressions are now slightly better than^e linear •' 

.^regressions, a reversal of the original reCession results.

SITC 5

While only one of-the tEiriff veiriables in this import class had a 

coefficient of improper sign, supplementary- regressions without the 

tariff variable were att^pted. ^e results were F veilues approxi

mately 50 percent greater and slightly improved t values for all the 

previously significant gross domestic product and price of time 

variable coefficients and one of the "-ij-mport-price variable coeffi

cients. None of the latter is significant. The performance of the 

•traditional model by both tests is still preferable to the price of 

time model. The evidence for the linear vs. log-linfear choice is still

•y
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split with the log-linear results preferable for the traditional model 

while the reverse is t^e for the price of time models

SITC 6

, . For thia. import class, where the statistical fit was thfe poorest 

of any ciass, all the coeffldiehts of the import price variable, and 

relative prl.oe. variable as well.as'the linear regression portion of 

the domestic, price variabla coefficients were pf improper ,si^. '

J When the former import and relative price variables were dropped from- 

the regressions, the F_^values of the traditional model regressions 

, improved while those of the price of time model regressions declined, 

as indicated in Table 39* The t values of the coefficient's for the 

gross, domestic.produet. variable, the ij^i-icej of-tifiie-variable,:.the ' 

general relative price of time variable, and all except two of the 

•tariff -variabies increased. p?he two specific relative price of time 

variable coefficients and their associated/tariff -variable coeffi- 

cien^^creased, as did the two coefficients for the domestic price 

■ variables in the log-linear regressions Which were of proper sign.

The remaining two domestic price variable coefficients were still of 

• in^proper sign. ,

When the domestic price -vrariable was also dropped, from the regres

sions, the F values for the traditional model regressions improved 

some more while those for the price of-.time model increased to the 

point where they exceeded those for the original regressions. The.t 

values of the coefficients, of all the remaining variables also increased. 

None of the F or t -values, despite some impro-vement, became significant.

. •
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With the exception of two price of time regressions, the linear 

regressions still outperformed the log-linear regressions. Unlike-the 

original regressions, the general price of time variable now is pre- 

.. ferahle to the specific price of time variable. The in^ilicatioh for- 

the absence of money illusion hypothesis, when employing the price of 

time and gross domestic product variables but no commodity price ^ 

variables, is'one of-support by the traditional model, but 

by the price, of time mod^el, while pre-idously both • supported the , 

hypothesis. While both models still performed poorly, the traditional 

• model performed somewhat better than the price of time model.

non-support

Import 'Substitution Model

In an attempt to improve the statistical fit of the recessions ,i'n

import substitution variable .(l>5g ) in the ^orm^ an

index of maniifacturing- output was added to the regressions. Tiii'

coverage of this index is greater than that of Inqjprta in SITC class 
■ 1 ' ■' ' ■ 
o, but should nonetheless be generally representative of changes in

the domestic output of substitutes for imports in.this class.

The addition of this variable to the original regressions

improves the F value for the regressions of the traditional model but

decreases•it for the price of time model regressions. The addition

• SITC class 6, an

.of this variable to supplementary regressions which excluded impro

perly^ performing variables increased the' F values for all regressions 

except those employing the individual price of time variable.
✓

^See the Data Appendix for a full discussion.
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Performance of the Imjiort Suhstit\ition Variahle '

The is^ort suhstltution variable, when added to the initial 

regreasiosn containing all the variables, is of proper sign in all of 

the traditional model regressions, and approaches significance in one

of the linear regressions. For the price of time model recessions,■ 

the import substitution, variables were not Sicifioant and were of

improper si^for the bwd regressions containing the relative'

price of time variable. ' ; - . v

in the regressions which excluded ail domestici import, and 

.relative pripe variables, the traditional model yielded import sub- 

. stituiion variables' of proper sigh, and in phe-regression it was 

significant while'in the remaining regressions it was nearly'signifi

cant. For the price of time model regressions, ..all the import ' - 

substitiition variable coefficients were now, of improper aign.

, For the regressions containing the full complement of variables, 

all the domestic price and in^ort price variate Coefficients both, 

absolute and relative were now-of improper sign-. The t values of two 

real and one'monetary gross domestic product variable coefficients 

Improved sufficiently to become significant. A sliglf^ Improvement 

occurred in the t value for the individual price of time variable 

coefficients, but a fall occurred for .the t values of the specific 

relative price of time variable coefficients and th^ general relative 

price-of time variable coefficient now has an improper sign. The t 

values of all except two tariff variable coefficients declined. '

When' the doniestic and ln^iort price variables, including the 

relative price variable, are excluded from the regressions with the

✓
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ii^jort substitution variable, all but one of the F values for the 

traditional model further in^roves, but none are yet significant. The 

F values of the Individual price, of time snd general relative price 

of time regressions improve slightly, but that for the specific 

relative price of time-jfalla slightly. The t values of the real gross 

domestic product variable coefficients improve and remain significant, 

but those for the monetary gross domestic product variable coefficients 

decline" and are ho longer significant. The !;• values of the individuil 

price of time variable coefficients decline and' those for .the .relative .. 

price of time are npw both of improper sign.

When oofipared with the supplementary regressions which excluded 

the domestic and import price variables, including the relative, 

price variablesV^the addition of the import substitution variable leads 

to an in^rovement-in the- t values of the gross -domestic prQduct- 'vari- 

■ ables while-those for the tariff variables' declined. For the price of 

timb model regressions, the.t values of the individual price of time 

" variable coefficients declined'and all the relative price of time 

variables were now of ingiroper 'sign. .

a.

Money Illusion'Test ..

The test of the absence of money illusion hypothesis with the

^ ■ substitution variable in this import class reveals support as indicated

'by the F values of regressions with ratio variables exceeding those 

for the individual variables in all but one comparison for the price of 

time model where the F values were identicGl.; This exception was the 

price of time model regression which excluded the in^jroperly signed'

\
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varikbies. The t test for the- money illiisi’on hypothesis 

sistent. For -the traditional model, the regressions employing.all 

variables indicated lower t values for the ratio variables thaui for the 

individual variables, but the reverse was true for' the supplementaiy 

■ regressions, wi-th'excluded variabies tending to have coefficients'of ' 

improper sign. For the price of time model, most regressions tended 

' ■ . to have layer, t values; and, even ,improperly signed obefflcients for’ the

ratio variables in comparison with the individual -variables 

only exceptions were the regressions employing all variables along ' 

with the\apecific relative price of time. Consistent with this result'

, i^the tendency for the specific relative price of time to perform . 

better than the general relative price of time. '

was less con-

'

The

Conclusion for SITC '6 SUpplieiiiehtary ReKressions

The general conclusion is that for the traditional model bpth the ' 

-addition of an import substi-tutlon variable and the exclusion of the

i^prt,,, domestic, and relative price variables tended to statistically 

. improve the regressions for the impprt demand in SITC ,class 6. For the 

price'of time model, however, the regressions yielded mixed resiats.

SITC 7

,. The regressions of this import class had no coefficients of improper 

sign, but consistently had very poor 'statistical fits. Since the 

coefficient with greatest t value in each.of these regressions was the 

gross domestic product or price of time variable, supplementary— 

regressions with these as the sole -variables were run to see if better

✓

• \ .



"'■‘r
‘ 163

;=•

fitB might result. The conclusion, verified by T^ble Ul, is that,.the- 

results ’ of the.se sui)plementary regressions vere hot as good as the 

original regressions, both as measured by the F value and by the t

value of the coefficients of each variable.

SITC 8 . ■

The tsoriff variable had ah improper'sign in all but two, of the 

. regressions in this i^ort class; When omitted, the.,already significant 

F, iraaues increased in all regressions. The increases were to' 50; 

percent. The moheta.^ gross domestic product, and the individual price 
of time variables still had improper signs W the linear regressions,, 

althbxtgh the log-linear regressions and the remaining variables were 

correct.- The coefficients of the relative price of time variables “and 

• the real gross domestic product variables were now'signiflcegit, whereas' ' 

previously none were significant. The import price variables and 

four of the six relative price variables, whose, t values increased in 

these supplementary regressions, remained significant; Thus, the 

exclusion of the tariff variable improves the.performance of the data-; 

in this import class of.miscellaneous manufactured articles. Indicating 

that tariffs do not play, ah'empirically important role in the iinport of 

, these commodities. ‘ '

• As was the case initially,.log regressions performed better and 

with one. exception the traditional model outp^fomed the price of 

time model, in terms of F.valhe for the regressions and in terns of t 

value for the coefficient of the ^oss domestic product -variable'as 

compared 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 with.the indi^vidual price of time 

variable and that with the gross domestic product variable.

The traditional model supported the absence of. money illusion 

hypothesis by its greater F values for recessions with relative, ■

variables and by its greater t values for the relative variables. The 

. f values 'for'^1 reiCive price of time-variable coefficients exceeded ■

•those for’the individual price of time variable, but the F value of the
■ ■ ■ ' ■ -V ■' .. . ■ .A ;■ . •

relative variable-regressions consistently exceed those for the . • . .

.. individual Vj^table regressions only in the iiniear regressions . In 

i the. log-linear recessions the F value for the specific relative price . 

of time regression exceeded that for the individual price of'time 

recession but that for

.was slightly, belw that for the individual price of time regre^ion.

« . .• . .

- #
«

: the general^elatiye ,price. Of tine .recs.eeion

Summary of Supplementetry Tests

The major eii5)hasis that emerges from these-supplementary regressions 

is that, except for import class 6 where the con^lex results were mixed 

and import class 7 where proper signs but poor fit were originally 

.obtained, the exclusion of coefficients of improper sign generally 

Improved the empirical results. The addition of an Inqaort substitution 

'variable in SITC Class 6 tended to improve the performance of the 

traditional model but not the price of time model.

\
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Summary and Conclusions >

The impact of this disaggregated insert deniaiid analysis is that 

except for SITC classes 6 and T which are "manufacttired goods classi

fied chiefly by material" and "machinery and transport equipment," 

respectively, both the traditional and price of time import models 

yield empirically gobd results. .

•;
brigihal Regressions

In the initial regressions- enq)loying the full complement of 

variables, the price of'time model yielded better empirical results 

thM ;did the traditional model for SITC classes 0 and-l, 3, and 7.- 1

• ■(

The results of class ^4 were split, with the linear regressions support- , 

ing the traditional model and-the log-linear regressions supporting, 

the price of time model. While the.results in class 6 were extremely 

poor with either model,.those in classes 2, 5, and 8 tended to support 

. the traditional ^del as opposed to the pric^of time model. .Except , '

for the->mlxed results for class U which earlier were considered as

,!■

■- \

possibly relevant to the price^f time model and the support for the 

.price of time model. in, classes 3 and 7 where imports were considered 

mixed and. probably primarily commercisQ. or industrial rather than 

household imports; these results are according to expectations. 

Apparently automobiles and related imports in class 7 and various 

’types of household and automobile fuels*kn class 3 .were s\»fficient to 

empirically support the price of time model in these import classe.s.

\
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In the comparison of the general with the spetfifie relative price 

of time'variables, import class’ 0 and 1 was split with the specific 

variable yielding better results in the linear regressions and the 

general price of time variable yielding better results in the log- 

linear recessions. , The specific price of time variable performed - 

unambiguously bettex^in Import classes 6 and 8.

Linear ^recessions performed, better than the loclinear regres-- - ■

'slons in'import classes 2, 3,’em^ **•' Tlie reTCrse was true for

-: .

classes’ 0 and 1 and.class, 8, while resiats were split in Inport 

classes 5 and: 7^ and poor in all cases for import'class 6. 

■ The evidence from testa of the money illusion hypothesis was . also'■’ 

mixed. The bulk’ of _the evidence In SITC class 0 and 1 and class 8 

supported the absence'of money illusion’h^othesis, as did ’the ■ 

evidence from analyses of SITC class 6, where the statistical^esvilt 

were quite poor.. The'geriersQ. conclusion from this disaggregate import 

analysis is one of support for the absence o^money illusion hypo-r 

thesis. ' ' -

•• *

s

■- 'i

The independent variables which had significant effects on imports 

varied among classes. The domestic price variable was significant 

several times in class’6 and 1, once in class 8,’ and not at all 

significant in its effect on imports in class 6. The domestic price 

: variable^was not employed in the other import classes. The import 

price variable had significant coefficiesnts in all regressions in 

iuport classes 0 and 1 and class 8 and was Significant for the two 

price of time-regressions in iiiport class 7. In inport classes 27^ 3, 

arid 4, it was plagued with Inproper signs and in the remainder played

✓
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an inaignifleant role. The relative commodity price variable was 

again insignificant in its effects on .i^ort class 6,; but was slgnifi- ' 

cant in.four of six regressions in import class 8.and all but one of. 

the regressions for combined import class 0 and 1. The tariff . 

variable was significant on three occasions in im^rt class- 6 and.'l, ■ 

and in one price of time regression in import class 7. The tariff ' 

v^iable- was of improp.er sign in. import clas,s.es 2 and. h. and on one 

■occasion in import class 5v In the remaining insert classes', 

tariffs played M insignificant^role. The gross domestic prbduc-t and

-price .of time- variables ^ere-both significant'in import'classes 2, .

3,- 1*, and 5, but only the price of time variable was significant in 

import class In .the remaining classes both had insignificant 

impacts oh imports. ■ ,

s

Supplementary Regressions

Except for SITC classes 0 and 1 and 7, whefe. variables with 

coefficients of impropier sign were not prevalent, supplemen'tary 

regressions which excluded ■variables susceptible to Improperly signed " 

coefficients tended to Improve the statistical fit of such regrea-

■" '<

slons, as measured by? values. The primary exception would be the 

' price of time model regressions for SITC class 6. Even here the 

' traditional model regressions were improved by suCh exclusions.

The primary modifications which these supplementary regressions 

suggested to the aforementioned concl\isj.ons for the original regres

sions include strengthening the case for the statistical superi^ity 

of the log-linear regressions conq?ared to the linear regressions.

✓
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In SlTC classes 2 and U, where previqusly linear rggressions were 

superior, the log-linear regressions are now statistically preferable. ■ 

Linear regressions still performed better in import class 3 while 

evidence was split in import classes 5 and ^ and poor in all cases in 

class 6. . . . ■ ■■

• The case for the price, of time model was also strengthened by .

;the supplementary regressions in that BITC class 1* recessions now'

, indicate, better results for. the price of time model as. compared to 

the. previous mixed evidence. .This resiQ.t is'in' agreement wi'th prior 

expectations. Import classes 0 and 1, 3, .and 7 now yield better

remits for the price of time model than for the traditional model.

•SITC class 6 results , are still poor with either, model but tend to 

support the traditional model as do classes 2, 5, Md 8. The previous 

.rationale for these results would still apply. ■

In addition to the. variables isolated, previously as having 

s'ignificemt coefficients, the supplementary regressions for'SITC class ^ 

8 indicate significant coefficients for the real gross domestic
' .'■Ja

product variable and both of the relative price of time variables.

The bulk of the evidence from the supplementary regression tests 

for; money illusion, although still mixed, points to support of the 

■ absence of money illxision hypothesis. The supplementary regression 

. SITC 6 results, although still poor, indicate support of the absence 

of money illusion hypothesis for tests' of the traditional model but 

not for the price of time model. SITC'8 regressions, for pwth models 

tend to support the hypothesis. —

•' *

• .

It ■■
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The addition of m in®ort subatituti.on varialjle for SITC 6 

inserts improved the performance of the traditional' model regressions ' 

hut not that of the price of time model regressions. The is^llcatlons 

of money illusion tests which included this in^jort substitution 

variable were gener^ly in-support of the absence of money illtisipi^ . 

hypothesis in terms-of the F values, but were less conclusive in terms
t ' *

; of the. t-,value cpn^arisons. For the traditional model tests, most 

, of. the. t value con^iarisons. supported the absence of money illusion

... hypothesis,, particularly when v^iable.s with improperly signed edeffi- *' 

cients were excluded; but for the price of,time model tests, most of 

the ratio variables wpre of is^roper sign and thus tended to refute 

the.absence of money illusion hypothesis. - .

. Comparison with Other. DisaRKregatedvImport Demand Studies'
^ ^ .

While other studies of disaggregated.import demand have utilized

varying degrees of disaggregation and have found various results or
. ;X-. • ■

degrees of success in explaining, in^iort demand, many have found income

, ,pr prfee in some form, among other variables,, .to be significant'

factors. ^In addition, some studies^ and considerable prevailing

opinion indicate that crude or primary products tend to be price and
' . ' .'i

income inelastic' while manufactured commodities tend to be price and .

, income elastic. These two aspects of elasticity and significant

y'.,) ✓1 - .'
See, for exasqple, Mordechai E. Kreinin, "Price Elasticities in

International Trade," The Review of Economics and Statistics. Ii9:4- 
(November, 1967), 51**-515, .and H.S. Houthakker and Stephen P. Magee, 
!'Income sind Price Elasticities in World Trade," The Review of Econoi^cs 
and Statistics. 51:2 (May, 1969), 120-121.
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variables would appear to be one appropriate , basis of^ coi^rison for 

this study with others^ .while a.second more specific basis for com

parison would be another Kenyan study whinh, as part of an economic 

model for the Kenyan economy, briefly analyzed the demand for dis

aggregated imports.

The present study found import prices and/or relative commodity - 

-.prices to ;be-significant in SITC classes O md 1, 8, and to a lesser 

, • extent , class 7; while both-income and-price of time variables ■

..... were slffilficant In classes 2, 3, ]*, and 5, with only the pri'ce'of time- 

variable significant for. class 7. .In addition,-tariffs were, a 

significant factor ,in class 0 and 1 and ho a lesser extent in. class 7- 
So, not'unlike other studies, price^^i^income-variables were signifi

cant factors-in many of the import classes, but other variables such 

- .-as tariffs also played a si^ifican-t role in some■ import ciasneg^

The estimated income and price of time elasticities, employing.
• . ... ' ' r

only significant log-linear regression coefficients, were found in 

this analysis to be greater than one for SITC classes 2,. U, and 5; 

sligh-tly abo-ve one for supplementary regressions in class . 8;-but less 

than one for class 3. Only the price of time coefficient was signifi

cant in class 7 where the-_elasticity was al6o greater than one; but 

the relative price of time elasticities in SITC class 8 supplementary 

regressionswere less than one. The price elasticity estimates were 

greater than one for class 0 and 1, approximately unitary for class 8, 

and mixed for class 7. For import class ‘6, containing manufactured 

goods classified by material, results were consistently .poor, although 

with an import substitution variable one monetary and two real gross

• f

- "4
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domestic product coefficient were significant, one of idiich was an 

'elastic log-linear coefficient. All the significant tariff elasti- 

• cities were less than one..

All these elasticity, resiats yield mixed and inconclusive evidence 

for price or income elas'ti^ty-for mMufMtUred commodities, hut 

considerable evidence of price elasticity for class 0 and 1 (food, 

beverages,, and.tobacco) and also for income elasticity in SITC - 

, • classes 2,. ij, and 5, which are not manufactured commo'ii'ties import ■.

.,,..claasifications.' sjTC\3 (mineral fuels, lubricants, «id rented 

materials ) did support the original contention^of- price inelasttity 

for other than manufactured commodities.

Just as other aggregate import demand studies - had some va;riables t- 

with insignificant qr in^roperly signed coefficients,'other studies 

- on disaggregated import demand had similar problems, to cit'e ona. 

exaunple from among the less developed countries,. the study of import, 

demand in Nigeria for 15 commodities by S.O. Olayide encountered both 

problems. . ■

The study specifically relevant to East Africa .which spent some 

time in estimating the demand for four groups of impoiiis while con

structing a general model of the Kenyan economy is by Faaland and’Dahl.^ 

. Their disaggregation was not 'by SITC class, but by the categories of

•• f

.. ..j

>1;. •

^S.O. Olayide, "Import Demand Model:’ An Econometric Analysis of 
Nigeria's Import Trade," The Nigerian Journal of Economic and Social 
Studies. 10:3 (November, 19^8), 303-319. ^

2
• J\ist Faaland and Hans-Erik Dahl, The.Economy of Kenya (Bergenrr' 

The Chr.. Michelsen Institute, July, 1967), 111,3-111,12.
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capital goods, consumer durables, consumer non-durabiej, and input 

goods, and their dependent variables vere stated in value terms rather 

than volume. >niile their classifications Eure not directly "cos^arable 

to those of this study, it might be interesting to comapre .the per-. 

fdrmance of the .non-^toable consumer goods and input goods .impotts. from 

outside East Africa with those of some of the SITC classes to which 

■ ^ . they are related.

For non-durable consumer goods imports co.n^iosed primarily of fdod,_ 

textiles, and clothing, it is interesting to note that the •present ’

' study found a statistical, fit of the data in terms of for the food 

" category in SITC class p and 1 which was.more than 50 percent greater 

than -that of their broader classification. For textiles and clothing, 

to the extent they fali. into SJTC class 8 which contains, some: .clothing 

and footwear^ the results of the present study were also-considerably 

better in terms of an approximately 50 percent greater. .

Likewise, to the extent that the- input i;q)ort class which con

tains "i^orts of Intermediate products of all kinds, including 

inter silia hea-yy fuels, industrial raw materials and semi-manufactures, 

as well as fertilizers, seeds and other inputs in the agricultural 

production process,"^corresponds with, imports in SITC classes 2 through 

• -5, the statistical.fit in terms of R^ is also better for.the SITC class

>

. .

I-

•• f

^See the net import sections of any''Republic of Kenya, Kenya 
Statistical Abstract such as that for 1968,.pp. 55 and 58.

^Just Faaland and Hans-Erik Itejg. The Economy of Kenya (Bergen; 
The Chr. Michelson Institute, July, 1967), p. Ill,7-
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import demand regresBiona found in this study. Hoover, to the^ extent 

that inerts in their broader iii^ort classes, such as capital goods 

and consumer durables, fall into SITC class 6 or even 7 where the 

results of the present study ifere rather poor, the Faaland and Dahl 

results wp»ad be preferable. ,

Another difference between these two studies is in the specific 

variables ■enplo^pd.; .ip^ import dei^d related to food. ' The prosenf study. 

. found ttfat import price or relative price variables along with tariffs 

were'.the. major significant varia'bles, whereas Faaland and Dahl utilized 

only the gross dbmestid product variable for consumer non-durable 

inport demand.

With reference to income elasticities, Faaland and Dahl found the 

. income elasticity for non-durable consumer goods to be less.than 0.5. : 

For intermediate goods the income elasticity was about, 0.67''with 

respect to gross domestic product when it was the sole variable of 

,1.2 with respect to industrial output when ^was the sole veuriable, 

and about 0.8 for Industrial output and 0.3 for gross domestic 

product when both were employed simultaneously.

In comparison, the. food demand log-linear reegression coefficients 

in this study found income to have an'Insiegilficant effect on food 

imports, and occasionally even having a negative coefficient, while 

price and tariff 'variables played the significant roles. For SITC 

class 8, the other primary component .jof'ponsumer non-durables the

. '

✓

^Just Faaland and Hans-Erik Dahl, The Economy of Kenya (Bergen: 
The Chr. Michelson Institute, July^ I967), p. 111,12.
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real income elasticity was slightly greater than ohe. Thus, while 

tbje ccmbined elasticity would he less than one and perhaps near the 

0.5 they found, considerable variation between food and the other 

non-durable constuner goods appear hidden within that, composite figure.
’‘•w -■ ■

..In intermediate goods, the present study found in^iorts in all:

SITC classes 2 through 5 to be elastic, sometimes as high as 2 or 3, 

except for SITC class 3*.. - This highly .elastic, estimate would tend to ■ . 

, be inconsistent with their'estimates for income elasticity associsted 

with...gross domestic product and ^would even be jpreater than that . 

associated with industrial output. ' ’

In general, it appears that further disaggregation into SITC 

classes is useful for ce.rtaln purposes such as statistical fit or 

'. forecasting or for certain commodity classes such as consumer non.- 

durables or intermediate commodities. But for other cpnanoctit-i-es 

such as the large group'of heterogeneous manufactvured goods classi- 

. fied by material, the broader disaggregations into capital goods and 

consumer durables utilized by Faaland and Dahl lead to perferable 

results. ■.. ■ ’

•• f
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■ TABLE 25
I

. KENYA' IMPORT DEMAND REGRESSIONS FOR SITC 
CLASSES 0 and 1 COMBINED 

(13 Observations)
■:

sessstsaassssasasssoBoscsas] ITOBBgBBSaat mT î ZB5=0 ■

pO.l/pOilp p,' GDP . P T :d tn m

I
!-3i.'0,8-• 1.T8!. -0.1U5

(-5.92) U.73) (-0vi94)

-3.12 ■ . 1.39 . ’
(-6.03) (1.21*)

-0.436
(-0';925)

-0.3T4
(-O.T56)

f
0.149

(0.200)
I:
I:

-4.30
(-1.26)

-0.195.
(-9.401)

-0.307, . .-9.45 . . 
(-0.584) (-5.29);

i:-•(U- ra
3 t

V^0.-49i -IQ.2 
(-0.924) ( -5.T3)

I-1.44
(-T.19)

-0.58T
(-^T)

3.50 -0.510
(-1.30)(3.15)

-1.44., 
(-T.00)

-0.479 
(-1,18)

-0.634
(-2.58)

3.51
(2.90)

Q)
C
•H -1.48

(-3.83)
-0.59.9
(-2.2or) !to

-0.557
(-2.07)

-1.52
(-6.78)

4

-1.54
(-7.04)

-0.597
(-2.36) I

f✓

I
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\
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TABLE 25~Coiitinue'd

2GDPj. R F D.W

0.941* 33; 4 1.20.

0.944 1.0433.5

44.9 ■ 0.6950,.779-
(2.09)

0.937

0.586
(1.51)

0.926 ,37.4 0.635

1.69 0.916-. 32.6 ■O-.659
(0.969)}

64.6 1.36.0.970

62.3 1.420.969t.

0.956 65.40.a733
(0.251)

0.902

67.20.139
(0.558)

0.957 0.920

66.00.139
(0.386)

0.957 0.900
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TABLE 26

- KENYA IMPORT DHMAHD REGRESSIONS FOR SITC CLASSES 0 and 1' 
^ ^ =—-cOHBINkrWlTH”A'“DUaMr FAMINE VARIABLE ......... .

■■ '■ ' * ■ ■■

pO,l/p0,l:P P GDP ' P- T;
d dt mmm.

-3.'63 ’ 1.9e
(-2.03) • (l.6o).

-0.177
(-0.221)

-0.510
(-0.929)._.* ..

-3.6b 
(-2.01 . ■ (1.18)

1.54 0.123 -0.41*0
. (0.154) ‘(^0.764).

-0.0338 
(-0.0612) (-0.0162)

-0.241 
{-0.>05) - (^1.28)

-0.411 
(-0.672)

-0.'ll4

-7.73

•» -8.16
(-1.25)

oncssoBSSSBSUsnassssBOsssssaBnassssssBsssss^: ISSBSSBSSBSaSSSSOBBBSBtXaSBa

/
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TABLE 26~Contiiiued

2Pt/Pm D.Vf. ■FamineGDP R F:r

-26.9 0.9**4 23.8
(-0.327)

1.22 .

. .
;■ 0.9**^* 23.7•23.2 1,05.

.«l.282)
V* A

0.9‘*l 31.8’ O.JSO0.856
(2.11*,)

5U.8
(0.687)

0.605
(1.1*6)

0.68225.9, 0.927 25.3
(0.301)

1.84 ^ 30.2 0.917 22.1
(0.971) (0.r322)

0.707

✓
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TABLE 31 ^
V. •

KENYA IMPORT DEMAND REGRESSIONS FOR SITC CLASS 6 
(13 Observations) -

9

P„ Pd GDP P Tm t m

,0.865 -0.0704-
(0.962) (-0.0646)

-0.135-- 0.296
(-0.157) (0.623) .

-0.191
: (-1,01)... . .

■0,154 -0.147
(0.302) (-0^691)

-o.iao 3.22-
t-0.9.66) (1.47)

-0.109 2.44
(-0.636) - (i.i4)

-0.195 1.31'
(-1.22) (0.566)

. Q)a

0.650 0.262 0.217
(0.738) (0.i44) (0.384) -

0,.786 ■ 0,378- ■
(0.935) ■“ (0.177)

-0.218 
■ ■ (-0>^3)

0.0738 -0.163
(0.121) (-0.541)

" -i

os
13 -0.226 .0.950

(-0.799) (1.25)Itoa
0.746

(0.998)
-0.155

(-0.578)

0.425
(0.522)

-0.251
(-1.08)

Baasaonsaooososn
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TABLE 31—Continued

tp\ .
r2Pt/Pm GDP. F D.W.r

0.260 2.520iT02V,

0.606 ' 2.680.233

0.306.
(0.853)

0.856- •2.630.222

0.181 2.830.150
(O.U9l»)

1.06 ' > 2,531.65 0.262.
(1-12)

?3

0,581 2,690.225

'i

2.790.212 0.539

0.180 0.6570.317
(O.6U7)

2.73

0.557 2.870.175
(O.UOU)

0.157

0.635
(0.929)

0.216 0.829 2,64

SBnssnBsoonooBsaoo]
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. TABLE 33

KENYA IMPORT DEMAND REGRESSIONS FOR SITC CLASS 8 
(13 Obsenrations)

laosadasasBrsasesasss^sssasosssssassosnoBBssaaaaaaaaaaiaaaaaaa;\
p^/p®. 

m . aP P GDP P T■i , td mm

'-1.26 2.-79 • ■ -0.170
(-U.33) (2.26) (-0.229) ;

■-^:99b ■ 3.28 " -V ■ . ■
(-2.69) (2.97)

0.0582 
•* (0.133),

-0.788
(-1.03)

,0.1*37
(0.832)

-0.839
(-0.1*77)

• -0.101 
(-0'.19Q)

. h,am
d_e 3

. 0.711* 
(1.25)

-2.93
(-2.76)

0.0708 -3.72
(0.180) (-5.1*2)

-l.Ol* 2.07 0.529
(-6.60) (1.2V) (0.91*0)

-0.995 2.79 ,
(-1*.37)^ (1.58)

■* -0.0569
■ (-0.159) V

■'«

• , 0.162 0.0828 
(0.217) , (0.160)

0.ll*2
(0.261*)

-0.1*85
(-0.886)

Q>,
3

I- to
0.708

(1.34)
-0.829

(-3.70)
3.

-1.02
(-7.30)

_^.0390
(o;i28)

BaBaangBaaaagpcyoaganoaBaaBrT^prrnrmnnnrrrmnrTTTnnanagcgaBaBaBBBa’TT’'^^*^^’'**^^''^*?*^**^^
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TABLE 33—Continued

sssacssBSsssBsassBanso^sasaososstssaBaBnsa^BSSSsssaBnnssBsassoanoassaasos

8 r2.GDPj. F D.W.

ig-0.852 ■ 2.28 .11.5,

0.868 2.2813.2

i.

•0.897 • 
(1.38)

0.809 12.7 2v25'

-0.161
(-0.233)

10,1 , . l.i»30.771

3.31* 0.8l4 13.1 ' ''1>98
(1.1*7)

■ -■'f

0.893 16.6 . 2.31

, Q..J882 , ll*.9 , -2.32
t

0.552
(0.762)

O.85I* 17.6 2.12
*

<1^

0.81*7 16.6 1.63-0.201
(-O.33I*)

1.06 0.886 23.3 2.19
(1.80)

BBaoBoeaaeaaeBBaaaeaaaBBBaBBaBBBBaBBBaaBeaBt
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TABLE -3k

. KEHYA IMPORT DEMAND REGRESSIONS FOR 
.. SITC CLASSES 6 and 8 COMBINED 

(13 ObBervations)

sgoggaagoggss»=ass3ccuaaana=;3gasgcaaocsgagaoagssss,casgaoHSHasi :gaa8 0.

p6i8/p6,8
m dP. P ,GDP . P Tdm t

.0.31*6
(-0.1*67)

0.01*28 -0.269
(0.0501*) (-oa23)

.1.71* 0.785
(-1.01) (l.:17)

- -0.0951. 
.(-o:i*06)..

-O.OUll*
(-0.0U9T) (0.315^)'

0.0897

-0.268
(-0.150)

0.0372
(0.11*0)

. a>.a
•K

Q.250
(i-o?),

-0.158
(-0,799)

1.02
(0.530),

-1.33,
(-0.720)

-2.21 o,.6oi:_^0.190
(-0.321) (-0^796) (0.969)

- -0.0572
(-0.20l1^

0.0916 0.0981*
(0.115) (0.278)

-0.0154 .;-1.07
(-0.0238) ■(-0*.317)

oa
0iQ3h . -0.0959

(0.248) (-0.188)
•H
}A \Ito
5

■ ■ 0.386 
(1.25)

■ 0.306 
(0.543)

-0.135 
(-0.537) (-0.638)

-0.359

taagaggagag] tgggggggg
■ .)
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TABI.E 34—Continued

'VPt/Pm’® r2V^m- GDP_ F D.W.■rV

.0.168 0.404 •2.28-

0.0253 0.0519 2.27

O'.0135 0.0410 ' 2.16'-0.0215.
(-0.0406)

-0.4l4
(-1.03)

. 0.399. , 2.4i

.-vv
0.388 , 1.^97^.0.ll41.81

(1.01)

0.154 0.364 2.34

04)562 2.340.119

-0.0447
(-0.0755)

0.0381 0.119 2.19

-0.540
(-1.12)

0.549 2.470.155

0.3610.593
(0.839)

0.107 2.01

asntssxts] (SnOBDanSBSBSDSOOBSI n***rTTM^T**t^PBBt3BBnni!l?C*tST?POCTCIgPPrfH*'^nTT*^
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TABLE 35
i-

SUPPLEMENTARY REGRESSIONS FOR SITC 2

:=s=ssssms8n=3BS8snsossa:sa=: :BBBSSSSSOaB3BBSSSSZBa8

2GDP P R F D.Wt

\
98.93.00

(9.95)
:p.900 1.15

Va 2.62
(9.55)

0.892 91.2 1:25..H

; 1/91 
(12.3)

1.82..0.933 152.0.
U--
0}

V 0.-.•V 53 1.68 0.911 112.0 1.53 ,>
(10.6)

OBSSBBB! tBBBBBSBBSBBSBBSOOBBClBSni rSOaBSBBBSaBipBSBaBBBBBB
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TABLE 37
s.

SUPPLEMEaiTAHY BEGBESSIOHS FOR SITC 4

cBonansssascsss

r2GDP P F D.WIt
V'

7.43 0.825 - 51.8 1.55-
(7.20)

a
6.63 0.856 65.3 1.94a

(8.08)-

0.829 1.453.35 53.4
(7.30)■a

0):■ .*.*v la V 1^793.04 0.858 66.3
(8.14)

raaaaBaaaaaanBBBBaaBaaaa
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TABLE 39

SUPPLEHEHTARY KENYA REGRESSIONS FOR SITC 6

^p6 ■
t' mP GDP P T Pd t m

-0.206 : 
(-0.21*9)

• Oii*81*
(1.29)

-0.253,^.
'(-1.57)

-0-.2i*5
(-1.63)

,0.1*24
(1.54)

0.388. 
(0.870)■

-0.253' 
..(-0.237) -

-0.229 . .' 
(-1.18) V' ;■

-0.208 . -. 
(-1.27) .

.. 0.305 
Cl.16)a

....
-0.0961

(-0.513)
0.0127

(0.357)

-0.137 '
,. (-0.794).-. .

-0.237
(-1.74)

------ - .V .

0.362 
(0.205) .

0.440
(0.947)

0.489
(1.29)

-0.305..
(-1.32)..

-0.311
(-1.42)

0.343
(0.162)

-0.273
(-0.989)

0.331 
(0.611) -

<11a -0.289
(-1.18)

0.391
(1.03)3

I

5 0.132
(0.276)

-0.130
(-0.465)

-0.203 ■
(-0.770)

. -0.307
(-1.54)

' asiaaaa
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TABtE 39“Continued

r2GDP, F D.W.r'

0.216 0;827 2.29■ i

1.33' ^ »2.29'0.210

0-.50U ;-2-M ^: o.iiiit
V

0.804 . .,,2.430.138

0.0357 0.185 2.61

0.198 
• (0.649)

0.0629 0.336 ' 2.65-

..V*

. 2.06 
(1.67)

0.236 1.54 2.36

0.17a- . a;625 v>^_2.44

0.168 2.44..1.01

2\^5—^oa26 0.434

0.124 0.706 2.53

2.670.1940.0373

0.254
(0.595)

0.0632 0.337 2.70

.2.490.811
(1.42)

0.193 ,1.19

\
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TABLE UO

SUPPLEMEBTAHI REGHESSIOMS FOR SITC 6, 
IHCLUDIHG AN IMPORT SUBSTITUTION VARIABLE 

X12 Observations). .
■»

sssncBssnsoBonoonessasssssssssosnaaBnassssssssoosnonss:

mP P GDP P. M_d' t - m sm

•3.'3i-1.3a - 0.716 
(-1.18) (0.785) . (2.82)

-0.145. ■ -0.831 
(-0.670) (-2.35)

> .
2.42 ■ 

(2,19.)- .
-0.298 
(-1.78) •

-0.150 
• (-0.958)

-0.370'
(-0.188)

0.508 • 
(0.519)

D.196
(0.292)

1.05 ’ 
(0.776)

-0.132 ■ -0.0521 .
(-0.380) (-0.322),

-0.223 ' 0.0245 - •
(-1.15) (0.208)' >

-0(o428 ■
(-0.355)

r.6.187
(-0.870)

0)
a " -0.189

(-0.872)
0.0660
(1,03)'3

r-0.150
.(-0.688)

0.0500
(0.433)

0.0908
(0.965)

-0.202
(-1.04)

-0.254
(-2.08)

-0.104
(-0.661)

-0.259
(-2.28)

-0.119
,(-0.858)

T
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TABi£ 40--Conitinued

ssaaSBss: :sosctai

v4 ,2P./P ■ GDP w n R F D.W.r

0.666 : 2-.39 \2'.63'''

0.459 ■ 2.27 1.99

0.256 0.413 . .2,70

0.1»*6.-: - 0.456 ■',2.45
' ■ ' A .

5.14 , 0.674
(1.06) (0.751)

-0.l4o 
' . (-0.296)

0.265 0.631 2.73

o.i46 0.456 2.62

-1.89
(0.657)

-0.0876
(-0.132)

-0.266
(-0.457)

0.208 0.459 2.76

. 0.159 0.503 2.52

• 0.536 
(0.270)

10.5 0.588 . 2.49
(2.55)

3.07

10.8 0.563 3.73 3.02
(2.93)

I

V
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TABLE .40—Continued

P P GDP P T Md t mm s

4.36-1.07 
(-0.481) (1.27).

1.15 0.0298 •
(0.0883) (-a.EO)

-3.83
(2.3^

■>

, 3.60 
(2.09)

-0.185 
(-0.78r)■ (-1.74)

■ 0.633 -0.0997 ■ -0.664
{0.1i65) (-0.214) (-0.425)

0.289 -0.317 
(0.282) ,(-1.11);

-0.253 
(-0.761) .■

-0.258 
-(-0.793)

* -0.210
(-0.632)

-Q.276 
(-0.943) .

- - -0.0568
. ‘(-0.221)

-2.81

-0.0114 1.08-
(-0.00342) (0.853)

0.188 : 
(0.170)

■I ■A-- -• -0.329
(-0.261)

0.566
(0.986)

0.4i9
,(0.393)

0.741
(0.891)

Cl : .
to

.t.

-2.41|
(-1.96)

-2.44
(-2.06)

-0.103
(-0.456)

\
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TABLE UO—tontinued

RpPt/^m GDP, F . D.W;r

2.9I*0.593 .1.75

O.U36 2.06 2.12

0.232,. 0.363 2.86 .

0.135 O.U19 2.56

0.784 
(0.802) (0.562) :

-.■1.55 Oi465 ; ■ 2'. 810.210

0..138 0.426 2.74-0.202
(-0.312)

o.54i
(0.522)

0.177' 0.375 2.83-0.115
(-0.122)

0.144 0.450 2.65^-0.325
(-0.402) .

0.326
(0.458)

4.98 0.537
(2.34) .

2.03 3.15

5.13 0.523
(2.58).

2.92 3.02

las: SBoecooa lani (ssmaasBBaBBsssa

1

\
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TABUE Ul

SUPPlSlMEHTARY REGRESSIONS FOR SITC 7
■ •'>

2GDP P. R F D.Wt

0.0896
(o.uoo)

O.OlUlj 0.160 1.06

Cla
0.0678

(0.3jf5)
3 0.0107 0.119 1.09

■i
0.0003U50.0210

(0.0616)
0.00380 1.06

&
L ft!« d

I.1rr-o.oiUo
(-o.oJ*63)

0.00211*0.000195

*P .

\'
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TABLE h2

SUPPLEMEIHTAHY KEHYA HEGEESSIONS FOR Sllb 8
SSSj

GDP Pdm t

1.29 2.79
(2.39)

-0.100
(-0.20l»)(-6.02)

-1.22
(-5.1*5)- -.(2.9l») ,

3.17, , -0.258 
(-0.620)

ua
0)a 9a

-3.90
(^5.20)

3.79
“ (-6.52)

2.06
(1.31)

0.1*66
(1.23)

-1.03
(-8.10)

-1.02 
(-7.22). (1.67)

2.73 0.265
(0.728)

-0.31*9
(-2.01)

ft)

3
I

3 1.05
(-6.61*)

1.02
(-8.55)

:)
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TABLE 1*2—Continued

8. 2• V^m D.W?GDP R Fr

0.851' 17.2 2.29

-0.857 17.9. 2.29
-1.

0.8090.780 
(3,78) ,

2.182ia

0.651
(2.70)

0.731' 13.6 2.02
9

0.813 21*83,70 2,01
.(3,86).

V 0.892.,- 2l*.8 2.29

V
0|,.88l 2.2622.3

O.T3f
(1>.05)

.0.853 29.0 2.22
■

0.8160.572
(3.34)

22.2 2.15

0.886 38.81.13 2.'20
(4.90) iS>

4*
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CHAPTER V

■9

' THE EBTECT OF TARIFFS ON GOVERNMENT
V-

REVENUE -AND INCOME GROUPS

Tariffs are an ijnportant variable not only in the import demand

function, but also- in -the’ detenninatipn of ^verhmeht re-rehue"for. ' ’ !. 

many less developed countries and in the tax burden from iii5>ort■ duties 

,, . borne by households at various-levels of income^ These two remaining-

implications of tariffs are explored in this chapter.-

. Imports 4 Tariffs, .and.Govemmedt -Re-irenue .
■ '■ i , • *

The ■ importance of tariffs for government revenue in Kenya can’ be 

seen in the proportion of" central government revenue yielded by import 

teoces since i960 which has been rising and has varied between 35 

percent and 40 percent.. 1 This -

. . . heavy Reliance on customs duties follows the 
world--wlde pattern on this question; in coun-tries in 
which a high percentage of goods other than basic 

' staples is Imported and the levels of domestic . 
comm'ercieil ac-tivities and of education are relatively 
low, the customs duty is the.simplest means of col- 

' looting most.government revenue. . . .

✓-"i

^Republic of Kenya, Kenya Statistical Abstracts for the rele-vant
years.

2
John F. Due, Taxation and Economic pevelonment in Tropical Africa 

(Cambridge, Massachusetts: MIT Press, 19b3), p. 28.

...
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<
Legislative records .also.reveal tiSst maay of the tariff thanges in 

East Africa were motivated by the desire to raise'revenue. However,, 

as tariffs increase, theory and the preceding ei^irical results 

indicate that import volume tends to fall. While the tariff increases 

tend-to increase revenue .collected, the import volume declines would 

tend to decrease revenue fromimport duties.” Thus, the overall effect 

oh government revenue is not obvious.

Since,this. reliance on import duties for revenue is common.among .

less developed'countries blit its success in raising .revenue "not .

necessarily-certain on theoretical grounds, an extension of the'

......preceding import, demand analysis-which. included- a tariff variable to. . .

an analysis of its effect on government revenue would'be useful. ■

. Ano-ther argument for the extension of an import and tariff analysis-to . 

Include its government revenue effects is the alleged neglect '' 

economic literature ^f studies on domestic sources of finance for

developing nations in favor of studies pf foreign aid and finance.^
.

Methodology

The methodology for this analysis could have several dimensioiis.

One approach would be to use the Import demand function directly by 

wjalyzihg the coefficient of the tariff variable, particularly the

This could be done for both aggregate, imports inelasticity estimate, 

an effort to estimate the overall possibilities of raising revenue in
3

^A.F. . Ewing, "Some Recent Contributions to the Literature on 
Economic Deveiopmieht," The Journal of Modern African- Studies, 4:3 
(November, 1966), 335-31*81 ^ ■

\
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this manner and for selected imports, or itaport categories iJo determine 

revenue possihilities for specific import classes.

Since elasticity estimates can be calculated several ways, the 

empirical elasticity results will contain both a linear and log-linear 

regression estimate, for the tariff elasticity. The latter is obtained 

directly from the regression coefficient of the tariff variable in 

" log-linear regressions and assumes the curve to be of constant

elasticity. -The former is calculated from the product of the regres- . 

siorucoefficient 'of the-tariff wiabie in the linear regressions and 

the ratio of the mean for the tariff and ii^ort quantity indices in 

the formula, E = <T/Q)x(jQ/(iT) = (T/Q^X (regression coefficient) wherfe ' 

T and Q are evaluated at' their means. This means the linear regres*-

sion,.estimate of the tariff elasticity is evaluated on the curve at -

■ the point of mean yeiue for each of the two variables.

Another approach would be to make government revenue a function 

of the relevant variables, many of them found in th^mport demand 

function, such as income and tariffs. This approach would be a more

<%-

direct attempt to statistically investigate the role that t^iffs, as 

opposed to-income, played in the determination of government revenue.

Tariff Elasticity An^ysis

l> . . .

Tbe partial elasticity of the tariff variable for the .import demand 

regressions discussed in Chapter II and reproduced in the Appendix to 

this chapter, in Table 1*3 for the traditional import demand model and 

in TdJleUl* for the price of time ingiort demand model is consistently a 

little less than unity for both Kenya and East Africa. All of these 

regressions are based oh official govenment statistics.
\
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SPhe range of tariff elasticities encountered for Keny^ was O.696 

.to 0.807 in the linear regressions and•0.646 to O.856 in the log- 

linear regressions. If only regression coefficients significantly 

different from zero.are considered relevant, the range drops to O.696 

to 0.733 and 0.706 to 0.856,'respectively.

For East Africa the range of tariff elasticities w^,0.599 to • 

0.729. for linear.,regressions and 0.718 to 0.748 for iog-linear 

regressions, with all East African tariff variable coefficients being 

■ ■ significantV The iii^dct of these results is that the tariff' elastir- 

city with respectPto in^ioft volume is likely to be in .the 0.6 to. 0.8 '

, range. . .

■ For the price of time import model siinmarized in Table 44, the 

tariff elasticity'is still consistently below xinity, but somewhat 

greater than 0.6 to 0.8. For Kenya, the linear regression estimatss-^'

. ' reinge from O.781 to 0.904 and the log-linear estimate, range is from • "

: 0.873 to 0.910. For East Africa, the .ranges are 0.700 to O.815 emd

0.787 to 0.846, respectively. All price of time tariff variable'

. coefficients were significant. The result is a tariff elasticity with 

respect to import volume of approximately 0.7 to 0.9.

The tariff elasticities of indi-^rldual import classes also tend
V ( ’ '

to,be inelastic but are generally e-ven smaller in magnitude, at least 

for the traditional import demand model. These elasticities, 

tabularized in Table 46 and 47, range from 0.0319 to only 0.597 for 

the traditional model and O.O8OO to I.06 for the price of time model 

regressions, excluding some cases with low positive elasticities.

SITC classes 2 and 4 are excluded from the table since all tariff

•i

• w

\
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coefficients were of improper sign. The oi^jr elasticities based on 

significant, coefficients were in SITC class 0 and 1., where tariff 

elasticity estimates were 0.587 and 0.597 for the traditional model and 

O.63I* for the price of time model, and also in SITC class 7 for the' 

price of time model, where the'" elasticity estimate was i;o6. SITC 

class 7 for the price of time model also had a tariff elasticity based

•. .1., on an insignificant regression coefficient of magnitude 0.'915, the'

only other tariff elasticity to approach unity.

By SITC classes', the tariff elasticity estimate-for SITC'class.

0 and 1 was around 0.6 for the log-linear regressions ^d between .0.1 ' 

and 0.3 .for the linear recessions. For^ITC class 3't^e'tariff . 

elasticity was-less than 0.1 for the linear regressions and 8uround 

0.3 or 0.4 for the .log-linear regressions. SITC class 5 had either a 

positive or very small negative' elasticity'in the 0.1 range for the 

trsiditional model and a tariff elasticity of aroimd .0.3 or 0.4 for 

' the price of time model. In SITC class 6 the tariff elasticity rhnge 

• was approximately 0.15 to 0.35. SITC class 7 tariff elasticities ■ 

were 0.5 for the" traditional model and, as already discussed, were 

around unity for the price of time model. SITC class 8 was plagued with 

positive elasticities, but those which were negative were about 0.15 

for the traditional.model and less thaii 0.1 for'the price of time 

model. ^

■ c

The implication of these inqoort demand tariff elasticities for

government revenue is that, with the possible exception of SITC class 

7 where the price of time tariff elasticities were \mitary, tariff 

rate'changes are likely to be successful in raising additional

' V'
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government revenue due to inelastic tariff-elasticities, lit the 

aggregate, however, tariff rate changes not he extremely success- 

“ful, since the upper range of the.aggregate tariff elasticities is

near unity. If the in^rt demand tariff elasticity were unitary, 

tariff changes would have no 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 be unchanged. Howeve,r, an import demand tariff elasti- ,

city of less thain unity , inqilies th^t imports decline less, than tariffs 

increase and revenue would^ncrease. The upper range of the aggre-' 

gate tariff elasticity estimates of-0.8 or-0.9 are not greatly less ■ • 

than unity, so that if the true tariff elasticity were in the upper • ■“

range the impact on revenue would not be great.' The further th^ 

true .tariff elasticity slips toward the lower portion of the empirical^ 

range, the greater the inqiact of tariff changes on ^vernment revenue.

'

Q -

For several SITC classes with rather small tariff elasticities the .

- ‘ in^lication is that revenue possibilities should be promising.

Government Revenue Analysis

In an effort to statisticaliy test more directly the impact of 

taurlffs and revenue from customs duties on government revenue, several 

regressions were run between revenue data and tariffs and/or income, 

the other major variable likely to be an Is^ortant determinant of 

government revenue. Table 4T in the Appendix to this chapter contains

the regressions with total recurrent revenue as a proxy of government 

re-venue and Table. 48 contains the regressions with revenue from taxes

\-
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. as the relevant proxy of government revente vhich 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.

~ In addition to. the usual regression coefficient and t value for * 

that coefficient in parentheses below the regression coefficient, 

these tables have revenue elasticity estimates for the tariff and 

domestic product-variables above the regression coefficient and, a, 

column containing the coefficient of determinatioh CR^ j ,, between the 

two relevant independent variables in those regressions where 

than one variable ■'was utilized.. ■ ■

Igross
I

I'

I
amore
i

With recurrent revenue as the dependent variable, the tariff 

variable, and the variable measuring revenue obtained from in^jort
1
I

taxes have" a significMt Md elastic impact on recurrent revenue only ^ 

when they are the sole explanatory variable, 

implied elasticity is only 1.09, approximately unity

II
isEven then the meucimum I
I

When regressed

along with a' gross domestic product variable both variables Ipse
'ti
(Itheir significance and yield only small' revenue elasticities of a 

magnitude less them 0.2.
I
I

The revenue elasticity of the tariff I
II

variable is O.O780 for the linear regression.estimate and 0.0765 for 

the log-linear regression estimate.
I
i

In contrast, the revenue 

elasticities of the income -variable .range from 1.09 to 1.39 after
{accounting for customs duty. Except for the linear regression 

coupling the gross domestic product variable with the variable repre

senting re-venue obtained from inport duties, all the gross domestic 

product variable coefficients were, significant.

i
S

i
I
sr
I
I

\ I
I
fi
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Then-ggressions with revenue from taxes as a proxy of 'the relevant 

government revenue variable yield.similar results. Again, the tariff 

variables and the variable representing revenue obtained from li^ort 

duties were significant only when they were the sole explanatory 

variables. . Likewise, the iariff variable had a revenue elasticity » 

either slightly above unity (1.04) or approaching unity (O'.964) only 

when' it was the sole independent -variable. On other occasions, the 

revenue elasticity of the tariff variable was either insi^ificant 

(0.0154) or negative (r-0.0699.) an.d insignificant. Again.by cbntralsi, 

except for the-regressions coupling revenue obtained from in^jort 

duties with gross-'domestic product j the-coefficients of the gross 

domestic product variable were significant and their implied elasti

cities greater than unity, ranging from 1.33 to 1.46.

' The conclusion that can be dra-wn from these regressions of 

government revenue ■with several relevant veuriables is that, tariffs 

and revenue obtained from import duties, at least when separately .

• ■ accounting for income changes, do not ha-ve a significant influence of 

government fevenue and are very inelastic in their effect on govern

ment revenue.'

> •

i*

V

This conclusion must be ten^iered somewhat by two considerations.

The'measure of tariff level was the ratio of duty collected to in^rt 

. value.'. It must be remembered that this measiire is susceptible to the 

index number problem^ and to the extent tariff changes are not

^See page 217 for b. more detailed explanation.
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accurately reflected by this ratio the preceding discussioh could be 

misleading.

Secondly, several of these regressions, particularly those 

employing the ingiort duty revenue variable with the gross domestic 

product variable are ;^lagued with multicollinearlty problems. As_ 

the.tables indicate, the coefficient of determination (R )' between

gross'domestic product' and the ven-iable measuring revenue'obtained from 

customs duty-was over'0.9 but that between gross domestic product and. 

the'tariff variable'varied between O.S and 0.7i The tariff variable 

regressions should not be seriously impaired, but tfee'revenue from ' 

Insert duty regression results could suffer from multibollinearity. '

> •

Summary

* j
l^e. tariff elasticity obtained from import demand eq.uations 

suggests tariff inelasticity with respect to import volume. Conse

quently, the impact of tariff changes On government revenue is likely

to be favorable, but probably not greatly favorable since the tariff 

elasticity with respect to imports may-not be greatly below unity,

except for some SITC classes of imports where enqjirical elasticities

were low.

The direct empirical impact of tariffs and revenue obtained from 

customs duty on government revenue.is neither very great nor signifi

cant when income is accounted for separately, although statistical 

problems of multicollinearlty and measurement of tariff changes 

decrease the significance of this conclusion.

\

/•
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The appropriate conclusion appears to he that tariffs'are likely 

to have played a role in government revenue, but the available 

en^irical evidence does not indicate that their role -‘has been very 

■great. , K:

I
iThe Effect of Tariffs on Different Income Groups
t?

The intent of this section is to analyze the tax bidden impli- 

. . cations of the tariff structure for various income classes. .The 

hypothesis ylll be that the tariff burden ia progressive s6 that-the 

greater the income group the ^eater will be the tariff burden.

I
I-
&✓ •
%

I. 4

&Methodology

I■ The proposed means, by which this comparison by .income class might 

be.made is to obtain from expenditure surveys the-proportion of 

expenditure by each Income class on each commodity, represented by e, 

and multiply that by tiie tariff rate on this commod^y, represented by 

t. The total impact of the tariff, represented by T, on this income 

class ,vo\ild then be the summation of each of these products. Mathe

matically, the formulation woiild be: T =S.et. These values of T

S'

IS

Ikn
s
iS
s.-

;■■■■.

for each , income group cotild-also be intei^reted as a weighted average 

of the tariff rates where’the weights, e, are the importance of that
i
S:
s

tariff-rate in the expenditure pattern of the income group being

r. emalyzed. )

f
t

Such a calculation implicitly assumes that tariffs affect the 

price of domestic commodities as well as Imports, an assioQitlon which 

is likely true for many but not all domestically produced commodities.
li
i

\ \
-y.
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If expenditure statistics were separately arailable for in^orted and 

domestically produced commodities, only the former could be employed in 

. the calculation of a tariff burden index. But even if this informajioin. 

were available, which it is not, such a calculation woiUd also be an 

_ imprecise measure of the,expenditure burden derived from the tariff, 

since it woxild disregard any protective effects of a tariff for 

, domestic production.

. . V/hile the iaclt of data does not allow separatipn of" expend!ture„

into import and domestic components j an arbitrary assua^ition about the

proportion of income spent by each income class on imports or their

: domestic substitutes benefitting' from tariffs could and-will be made

to test the implications of such an assumption for the pattern of '

. tariff-burden distribution. Each of these two assumptions is usedj ^ ;

in turn to calculate two alternative tariff burden indices. One--will

^ reflect the .^issumption that all^ expenditure in an income class is

affected by tariffs and the other will, assme that only:^a proportion
1 ' . . . . .

■ 'of expenditure in each class is affected by the tariff. This proportion

will be assumed to be^ greater the greater' the income of the group.

This assumption would be in agreement with the appraisal-that the more 

wealthy the. family or group the greater its consumption of Imports.

In practice, the methods of ascertaining both t and e and 

relating them to each other becomes complex. First, expenditure 

classes are diverse groups containing more than on^ commodity and 

relevant to several tariff rates. Second, tariff rate classifications, 

and expenditure classifications need to be synchronized and made com

parable to each other. If both were available with identical

'' »

•;

^ ■.>L

\
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classifications, the proh^m vpuld not exist,_ If each was avadlahle 

in suf'ficient^ detail, aggregation could lead to new-pon^iarahle— '

groupings and the problem would be Mnlmlzed. Unfortunately, neither 

exists for Kenya. Ihe tariff schedluie has considerable detail,^ but 

the expenditure surveys do not, at least not in the summaries readily ^ 

available.

Ih order-to make the two lists comparable pnthe basis of the

summary information, an aggregation of the more detailed tariff rates

for several classifications wo^d be necessary. This aggregation'; ' 

raises the question of what kind-of average wo\ad be appropriate. An
1

unweighted average would prpbably. not-be particularly-appropriate - -

since all tariff rates whether near 100 percent or zero would carry 

the .same weight in- aggregation whether or not they were actually 

impor^sht. If a weighted average is more appropriate, the question .

raised Is: VJhat should be used as-weights? Often the weight or 

importance of a tau-iff is taken to be the-magnitude of imports at 

that rate or in that import classification; But this is the same as 

duty collected in that rate or import class, since the tariff rate,' hi 

multiplied by iuqport quantity, m, is tm, or import duty resulting from 

import quantity, m. This'result simplifies the coordination for
i,

numerous classifications in the Kenyan expenditure surveys which are 

closely comparable to SITC trade classifications for which data on 

duty collected is available.. On these grounds, the (weighted) average

Periodically a tariff schedule is jnxblished. One of these was 
updated to 1968 in an earlier research project. The tariff rate 
schedule is also available in the Laws of Kenya, piiblished sporatically.

\
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ad valorem tariff rate for any expenditure clissification will be 

. defined to be the-duty collected in that classification divided by 

total import value in that classification. This would mean, that any 

specific tariff rates in the tariff schedule would be changed to an • 

ad valorem valent.. ,

This would also mean that this average tariff rate couid be 

susceptible to the index number problem. For example,-.if all tariff 

rates on all coiranodity groups were to increase by a certain -pror 

portion, P, .the ratio of duty collected to import volume would'also ' 

rise by the proportion, P, only if the proportion of imports in each 

commodity■ group to total imports i-emainea^changed. If these weights 

were redistriliuted, the average tariff rate would not accurately 

reflect the-change in tariff rates. • . ■ .

The third complication is that of determining which imports ahd 

therefor® which tariff rates are to be included in a given expenditure 

class and thus in the average ad valorem tariff rate. pome explanations 

6f the definitions for each expenditure class are available with the 

expenditure surveys themselves, and others are available in studies 

which have used, these expenditure surveys.^ From this information on 

definitions, the most important-import groups falling into each 

expenditure classification could be identified. Jugjort and tariff duty

> •

> •

^Among them are Benton F. Massell euid Judith IT, Heyer, "Household 
Expenditure in Nairobi: A Statistical Analysis of‘Consnmer Behavior," 
Discussion Paper No. 1*0, Institute for Development Studies, University . 
College, Nairobi (April, 1967), and Benton F, Massell, "Determinants of 
Household Expenditure in Rural Kenya," Discussion Paper No,. 1*9, Institute 
for Development Studies, University College, Nairobi (April, I967).

\
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data coTild then be obtained for these import groups to calculate the 

average ad valorem tariff rate as described earlier.

A second source of tariff rate information would be to glean 

. from a stu^ of the tariff schedule the rate of duty commonly appli.ed 

to the type of coimodity contained in each expenditure class, 

tariff rates obtained by such methods are necessarily t.o some extent 

■ subjective, every attempt is made to extract the rate, which is most 

representative,of the rate, applied to the relevant tyi^e. of commodity. 

Where more than one rate is'common,, an intermediate rate between the • 

conanon rates will be utilized. Each of these tariff rates, the ratio 

of duty collected to imports and the representative tariff rates, 

will form, in turn, the basis for the tariff burden calculation.

■ .While the

> •

.’Tariff- Burden Indices

Data on t^iffs, duty collected, and expenditure relevant to the 

calcul’ation of a tariff burden index are' available in Jfenya trade and 

' statistical publications. ,The summary results of a recent expenditure 

survey, available for several years in the Kenya Statistical Abstract. 

is reproduced in Table 10 in the Data Appendix where a discussion of 

this data and its coordination with tariff rates can eilso be found.

This Expenditure data was coordinated with two different sets of 

tariff rate data. The first set of -t^iff data was based on the 

ratio of duty collected to iniport value by SITC class. Each expendi

ture classification then haid the most relevant SITC class average 

tariff rate applied to it for purposes of calculating the tariff 

burden for the various income classes. Table 1*9 summarizes these tariff 

burden indices for several yesirs.
\
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The second set of tariff rate data vah-based on what was Jiidged 

to be a "representative" tariff rate for conmodities lijtely to be 

part Of each expenditiire class. These rates were then used to cal

culate the tariff burden for eMh income class for several years.. .

Table 50 contains, these calculations. . . . , ^

■ .For each set of tariff rates, an alternative tariff burden was 

also calculated to abstract from the abnormally large entry for trans

port equipment in one income class due to the purchase/of an auto- 

mobile by, one family during the suirvey time period. This alternative 

entry.ignores the transport equipment expenditure in calculating the 

tariff burden index.

Three general conclusions emerge from a study of these- tariff 

burden calculations and their Ustributlon among income clcksses.,. The, .• 

first is that the tariff burdens are somewhat greater with the repre*^ ^ .

sentative rate than for the average tariff rate calculated from the 

ratio of duty collected to import value in .each SIJIC ^ass, probably 

■ due to some lower duty or duty free imports in the duty collected 

statistics. 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 gleane^ from the available

-■»

P •

4

^ 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 th&-burden at present; Md 

progressively nsire of the burden over tiiM tends to fall on lower 

rather than the higher income groups.

As already discussed, an iii5)licit assunption of the foregoing 

tariff burden calculations was that either all income classes spent ■" 

the same'proportion on imported commodities, or that if they spent 

different proportions on imported commodities, the domestically 

produced commodities reflected in their price an upward bias equal to • 

the import dtaty of similar oommodities, such as could occur with import 

substitutes produced behind tariff protection.

-If this assumption is dropped,'and it is assumed (probably 

reeQ-istically) that the higher the income level the greater the pro

portion spent on imports or domestically produced-items increas,ed in : 

price by tariffs on similar oommodities, a different set of conclusion^ . 

emerges. Tables 51 and 52 repeat the tariff burden calculations of 

Tables 4.9 and 50 with the modification that the lowe^ income class 

' spends 5 percent of its expenditure on imports,or tariff influenced

commodities and that each successive income class spends an additional'

5 percent on such commodities until the highest income-class spends 

35 percent of its total expenditure on such commodities.

Under these undoubtedly more.realistic assumptions, the tariff 

burden'increases successively as income rises, particularly for the 

alternative set of tariff burden^ calculations, for any year and with 

either type of tariff rate. Likewise, the inc'reases in tariff burden 

over the years appear to be generally greater the higher the income 

class. Under these-assuB^jtions, the more wealthy tend to have the 

.greater tariff burden.

■ -'
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Special note should be taken, howeverV'that this latter conclusion 

of greater and rising tariff burdens for the more wealthy was obtained 

from applying an assua^tion that the wealthy have a sxiccessively greater 

tendency to import. This can be construed as simply getting out of the 

statistics what w.e put, into them. The data without modification do not 

support this conclusion. In fact, the reverse tends to occur. On the 

. other hand,, if this assun^ption which is inqposed on the statistics is 

. realistic, thw results should also be realistic and appropriate.

Since expenditure surveys to-date have not separated expenditxures on 

imported commodi-^ies from expenditures bn domestically produced 

commodities^' whichImay or may not reflect higher prices, due to tariff 

protection, this assumption cannot be empirically verified. Thus, 

the conclusion must be that the data itself without additional

> '

assuinptions will not, support the hypothesis 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 

of tariff 'burden over time; but with the imposition of what is likely 

to be a realistic assimtptlon that the more weed.thy Import a greater 

proportion of each expenditure classification, all these hypotheses are 

supported. 4
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CHAPTER VI

CONCLUSION

The Intent of this concluding chapter is twofold. First, projec-

■y.pns will be made of the principal variables employed in this study

' to-derive some, of the implications of these empirical reiationships. fPr 

the near future and to compare these projections with those of the 
Kenya development Plan.^ Second, a summary of the major findings of 

this st\idy and their policy implications will close this study.V

Pr0;1ections and Plan Implications' ■
'.>L .

Some of the data collected for this stidy which were employed to 

derive regression equations will be projected to the year 197** and 

■ 'Utilized in the statistical, relationships developed in this study. These
.i.

projections are based on anticipated growth rates derived from the

development plEUi j- except- for those statistical measures which are not

projected in the plan. The latter will be projected on the basis of 

extrapolated annual growth rates during the years 195**-1966.

Some, problems of coordination exist in relating plan data to t£e

data utilized in this study and in relating past extrapolations to
-

^Government of Kenya, Kenya Development Plan for the period
1970-197**.
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contemporary data series. First, several ofM;he offioiEil statistical 

series were modified after I966 and therefore are no longer■strictly 

coiqparable to the; preceding data series utilized in this study. This 

is true, for exan^ile, for the national income statistics which were 

modified in I968. However, since the prpjections either in the plan 

or from extrapolatipn, are not likely to be exceedingly precise and 

since 'the statistical^data modifications are not total, redefinitions of 

previous, statistical data, the analysis in this section vill assume

■6

^ta comparability between all.plan data and. the data for. preceding ' 

yew's utilized by this study as well as between the latter and contem- ’ 

porary. data. . • ‘ - - -

«
Second, all plan projections are based on .1967 data which were 

the -latest data available to the planners, while the last year _ 

utilized for in^ort demand data in this study was 1966. 

plan projections in this study will utilize the growth rates found in. . 

the development plan, but will use these assumed growth rates for 

projectdpns of 1966 data as .opposed to the plan projections of I967 

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 changes in the 

definitions of statistical series are difficult to determine.

Hence, the

data.

The projected growth rate of monetary gross domestic product is 
7.8 percent per annum.^ The projected rate of increase for in^ort-

^Government of Kenya, Kenya Development Plan for the Period 1970- 
1974. p. 1U2.

• \
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■prices-is 1 percent per annum.^ The plan does^ot directly proj'ect 

changes in domestic price levels,-but .does heavily emphasize.an
C.

. .  . incomes policy alpM .at.^k^ dpro. and mitigating the maldisr

trihution of income-by keeping urban Incomes down.^ On -this basis, 

domestic prices"will, for.the sake of the plan projections, be 

assumed to remain uncjianged; but they vill be complemented-by supple.^ 

mentary calculations based on extrapolation from the past. The only

_ _ _ comment in the „DeTClopment..Plan--which relates to the prlce;of. tim.e • ^ ■

variable is this-incomes policy aimed at slowing and hopefully stemming 

the rise of-urban incomes, so when the price of time model is es^loyed 

for jirdjections, the 197^ magnitude of -Hie price of time -variable will 

be extrapolated from the past rather than obtained from the plan. 

Likewise, the .plan does not directly.speak to tariff changes but does
> ..

expect fewer imports in-high duty categories, primarily due to Import 

substitution, so that tax Increases of various kinds, presumably 

including tariffs, would be possible.^ No^urther detaijs., are given. 

On -this basis, -the tariff variable -will be assiuned constant, for the 

initial plan projections and will be supplemented later by extra

polations 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

^Government of Kenya, Kenya Development Plan for the Period 
1970-197**. p. 15**.

O - * * •
Government of Kenya, Kenya Development Plan for the Period 

1970-197**. pp. 132-139.

^Government of Kenya, Kenya De-velonment Plan for the Period' 
1970-197**. p. 15**. .-

\
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" The applicationwith the growth of Monetary Gross Domestic Product, 

of these rates of increase to the relevant variahles in the import

demand, nipdel, including the assumptions of an. effective^ incomes and 

price policy and no import duty increases, yields the 197.U nagn^tirfes • 

summarized in the middle 'of Tahle 53.'

When the. assumptions of an’ effective incomes and price policy and , 

no Import duty increaLses are dropped and replaced ty an assumption

.  that these variabies will continue to hehave as-they have 'ip the- -

pr'eceeding thirteen years, the i97*»ma^itudes of "these variables.

some of which were baped on planned increases and others on past 

performance, are as indicated in the last row of Table 53. These

extrapolations of-past performance were obtained by calculating an

average ahnuELi, rate of change for the years 195.** through :;196.6 for each

. variable'and then'applying this average annual rate of change to 1966 

- data in order ,f6 estimate their 197** values.. The in^lioations of this 

shift in assumptions are greater tariffs aiid domestic prices, with 

their concommitsuit decreases in relative commodity prices and in real 

. gross domestic product as con^ared to monetary gross domestic product.

, Real gross domestic product does, however, increase between 1966 and 

197**, even though the higher price level deflates the monetary figures.'

These two aj.temati're sets of 197** data projections form the basis 

for the two sets of projected iagwrt volume in the four right hand ' 

The first two of’these four columns utilize thecolhmns of Table 5**.

^Government of Kenya, Kenya Development Plan for the Period 
1970-197**, p. 154.
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planned rates of Increase obtained froin the middle. row of the previous 

table while the last two columns utilize the combined planned and 

_ extrapolated .rates- of increase for-the relevant variables obtained from

the last row of the previous teb'le. Hie regression .eq^uatlons are

obtained from the first eight rows of Table 12 for Kenya and the first... 

. four rows of Table 3 for East Africa. - '

With each of these alternative sets of data, two different seta of 

■ regresBlon'equati'Ons are-employedj- one set derived from Rsnyan.data, ;,.! 

the other from East African data. While the Kenyan regressions are 

•more directly applicable to projections of imports for Kenya, the East 

African- regressions were statistically superior and were derived from 

variables of similar magnitude so that these projections could be a 

sunnlCTent io euid check on the Kenyan statisticeO. projections. A -

•i

, siMlar rationale exists for the price of timemodel import projections 

■ in the lower half of Table Despite the fact that no official

■price of time, projections were available in the plan, other than the 

attempt to keep wa'ges 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
I ■

the traditional model in^ort projections.

For each of these alternative models and data projections, ingiort 

volume is projected on the basis of two pairs of regressions: one 

pair employing individual -variables and the other pair employing

V

\

/
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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-

_ _ iB_iQn_equations and„baaed_oa-plan_^ta^projections are variable ■

. around the plam estimate with half of the estimates approximately.10 : , "

percent above plmned imports and the other half about 10 percent below 

planned imports. . With the East African equations based on plan data, 

the import projections .are consistently .above .the plan estimate..

ft
!

I
3

I
S

i
...

When the import projections are based.on a cOmbinatidri of plan 

• data and data extrapolations from the past, import projections

decrease so that Kenyan import projections are consistently below the 

plan estimate while the average East African projection is approxi- . 

.mately equal .to the plan estimate. The primary reasons, for this 

decline in imports with combined plan and extrapolated data are the 

tariffs and the lower real Income due to domestic price

rises.

is

I
ft

II
I

IA .

II
i
I
I

iThe projections of import demand for the price of time model 

regressions which 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 comparable

s
B

I
t
Ito the traditional i:^rt demand projections with combined plan and 

extrapolated data. The import projections by these eqxiations are 

consistently below the plan estimate.

4:.

I
I
%
%
I
if

^^e official discussions of domestic prices in the plan appear 
to be based on the wage earner's index. See Government of Kenya, 
Kenya Development Plan for the Period 1970-197**. pp. 133-1^0.

JII
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To summarize, the econometric import proj^tions of this study for 

Kenya indicate that-if there are no major anticipated changes in the 

structure of in^jort demand and if there are no explicit policy changes 

planned for in^iorts, the plan estimate is generally of the proper' 

magnitude. Hovever, if the statistically preferable East African 

regressions are employed, the projected estimates of inipprt volume 

are greater than' planned imports, particularly if suggested plan 

, policies for prices, incomes, and tariffs succeed,.even if-there were
>1- - - - -

- -  -_
• no. anticipated or explicitly planned policy changes in the structure 

of import demand. One explicit plan policy which could put additional 

pressure'bn imports are substantial imports of capital goods for 

planned development and imports of raw materials and inputs for the ' 

producing sectors, such as crude petroleum., chemicals-, and'base ■:* 

metals, which despite the exploitation of Import substitution,^ 

increase imports more'than indicated by the preceding EUialysis, at 

least for the next several years.

could

Summary and Conclusions •

This study investigated numerous aspects of in^jort demand and

The purpose of this section is to summarize the major findingstariffs.

on the substantive cpiestlona investigated.

The tests of the traditional Import demand model employing 

official Kerman and East African statistics had en^iiricsil results

^Government of Kenya, Kenya Development Plan for the Period 
1970-1974. p. 154.

\
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Which were good for all regressions, linear analog-linear, 

sions Eill had si^ificaint 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 (R^) 
between 0.71 and 0.-81 for Kenyan regressions and 0.84'to 0.88\o^East 

African regressions. The variables with significant.coefficients were 
tariffs,- which were all significant for East Africa, followed closely^by

. A '

real and monetary-gross domestic product, which again were .all significant

These regres-

were

_-for--East-African-regressions,"and tKe“reTati-ve’coifiiodity^prices,■' No ' '

individual import price or domestic price variables were significant, but

the former did generally ha-ve t values, .in the^l.4 to_2^1 range, indicating- . .

that it did tend -to have some, effect, although not significant.

The substitution of East African import price statistics for offi

cial Kenyan import price statistics did not inyrove the statistical per-V

formeince,' nor did‘the substitution of Craig import price statistics' for 

official Kenyan data. For East African regressions, official data per-

.fqrmed better empirically than did either the Craig modifications of the 

official East African import price index or the independent Craig import 

price calciilations.

None of the -domestic price variables performed well enqairically. 

This was. particularly true for the East African regressions when the

Kenyain price index -was utilized as a proxy for East African price 

behavior.. This would indicate that Kenyan domestic price indices are 

not a good proxy for East African price beha-vior. 

native domestic price index calculations employed neither performed 

unambiguously better, so that regressions for disaggregated imports 

utilized the unmodified official Kenyeui statistical series.

Of the two alter-

\
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The test of the hypothesis that the source income as well as

its magnitude aff^ts imports did not yield a statistically significant 

difference in the 'coefficients of the agricultural as compared to' the 

non-agricultural component of income and thus no statistically 

significant difference in-their in^iact on .imports is indicated.

However, the differences in Kenyan regressions generally supported ■ 

■the, hypothesis and the differences in the East African regressions 

unanimously supported the hypothesis, despite the fact that these

differences were-not statisticcilly significant. ' Hence, the general 

■ conclusion must b.e that while the differences between these two sources 
' , 0^ income 'on i^orts are-not statistieaily aignificantv ■there, is some 

evidence of a somewhat greater impact on imports for non-agricultural 

, income as compared with agricultural income.. The statistical perfoi^

maface of these regressions with a split income variable did not attain, 

that for the earlier regressions employing a single income variable.

Tests of the traditional import model with disaggregaj^e^d 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 inport demand did not inprove results, probably due to a failure 

to correct the inport price variable for famine imports. Increased 

imports of food during famine at subsidized prices is not inconsistent 

with normal demand relationships. The poor statistical results for 

SITC classes 6 and 7 are disturbing and may be at least partl^ly due to 

the heterogeneous natTure of the inports in these classes which contain a

\'
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Vide range of consumer and producer goods. Explicit political po'licy 

decisions which could exclude the usual economic variables might also

be operative in these two classes .of-equipment, machinery, and manu

factured goods imports. The supplemental^- regressions which excluded 

perversely performing--variables-and-added, an import substitution

variable did improve , the performance of impor-t demand for SITC class - 

6, at least for the traditional import demand.model, but these in^ro-ve- 

ments were insufficient -to make: the regressions, statistically, signifi---

cant. "■ ' . ' .. : ' •

The eDq)irical tests of the price of time import demand model 

-employing-a-wage‘4ndex-as a-piroxy for—the—priced of-'time werer-also-

generally good, amd in many cases, better than the traditional model

. test results. The KenyM tests for aggrega-te imports of the price-of 

time model, both with official Kenyan statistics and with the East .•

African import pfice indices re'placing the official Kenyan index, 

statistically outperformed the previously discussed good ipesults of the 

traditional aggregate import demand model. In the East African tests 

of the price of time model which had to utilize the Kenyan wage

index as a proxy of the price 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 fit was obtained with a regression

containing a price of time variable, 

utilized the Craig import price index was the only East African set of

The East African test which

regressions in ^ich the price of time model generally performed

statistically better than the traditional model.
\ .•
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To summarize, the price of time model was su|perlor to the 

traditional model in the Kenyan tests, hut the East African test

results were mixed. The interpretation of these results could be “ 

twofold: First, the model could be concluded to be appropriate for ' 

Kenya but not for East Africa as a.wholej 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
.'3f ’ . . . . . . . . . . . . . . . . . . . . . . . .

.employed-as'-a-probably not particuliu'ly relevant proxy of 

the price of ti^'-for all East Africa.. If J;he latter, view is accepted; 

a more relevant test of the price of time sradel will need to await 

the compilation of East African wage statistics dr be tested for the 

data of some other coimtries with appropriate statistics.

For "the disaggregated import demand regressions, the. price of time 

model was Judged likely to be, most appropriate on an a priori basis 

for import class 0, and 1' and possibly class 4 since the food imports in 

class 0 and 1 and most of the food-related in^orts of fats ^ijd oils in 

SITC 'class 4 would be most likely to compete with household production

■if

}iQ(^ to b£.

and to be purchased primarily by households. On this same basis the 

price of time model was Judged to be irrelevant for imports in SITC

class 2. Of the remaining import classes, the relevance of the price

of time model would depend on the rela^ve number of consumer vs. 

producer imports, but was Judged likely to be questionable for import
)'

t

classes 3, 5, and 7 and impossible to determine for classes 6 arid 8.

The statistically siqierior performance of the price of time model

for class 0 and 1 imports supported these expectations. The mixed 

results for the original regressions in import class 4 were changed to

\



V

a—

248 •

support for the price of”time model in thfe .supplementary regressions, 

tatimately_also not an -unexpected result. The statistically superior 

performance pf the price of time model in import classes 3 and 7 vas 

not Judged likely, although the relevance of the price'of time model - 

depended on the weight of -consumer as oppose.d to producer imports in^ 

the classes. Apparently the importation of machinery and transport 

equipment,'*primarily motor vehicles emd.parts, bicycles', wireless sets, 

or other consumer equipment along with the 'fuels associated with-such 

equipment, -was sufficient to permit the price of time .model to• be 

alppropriate in these clatsses. The price of time results improved the 

afOrementiOrie^poor fit of the traditional'niodel in import class ,-7, 
Tncludin^'^ignifican-t coefficients for all variables with the excep-bion 

of one tariff variable. . - . -

•if

". .

•; ; V■

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 thsih a 

wage index on the assumption that in an underdeveloped econojny' agri- 

cultviral activities are a more viable option than wage employment so 

that the returns from the former‘woxad be a .more appropriate proxy for 

the price of time than the latter. The' methodological problems of 

this test were .severe since the isolation of both crop prices for 

production 'by the household (peasant producers) and Imports consisned 

solely by these households would be necessary for an accurate test of 

the price of time model in this framework. Prices for several crops 

which had considerable production by small farmers, such as maize, 

coffee, and pyrethrum, were available. Four imported commodities __ 

which were among the major rural imports were tinned milk, rice, tea.

\
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tod cotton piece goods, tod two commodities which were major small 

town imports of prestige value and utility in the rural areas also 

were radios and bicycles. All of these imports, while major rur^ 

area imports-, are not limited to ryral areas. Imports going solely to 

rural areas, let alone to- the producers af maize, coffee-, and pyrethrum, 

are impossible to isolate. ^Hius, due to the exclusion of important 

variables, the statistical fit of these eq.uations could be e:g)eeted to 

be poor. "The important aspect of the regressions for a test of.the 

model is the sijpi'and perhaps the significance of this crop price 

proxy for-the price of time, although the latter could also be 

expected "to be low.

As could be expected with these difficulties, the empirical 

■ results were statistically poor and their implications.for the price 

, ,of time model were mixed-and depended on the particular import 

C9mm6dity and crop price. The import commodities of rice tod bicycles ■ - 

tended to support the price of time model; The import, demand regres

sions for tinned milk and cotton, piece goods yielded mixed results.

The imports of tea and radios did not support the model. Among the 

various crop prices, the price of maize followed by the price of 

coffee were the better price of time proxy variables. In general, 

given the methodological difficiaties 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 tests of the price of time model is a 

mixture of support and lack of support probably due to improper tests.

For agfpregate import demand, the price of time model performed better

■it

A .
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\ ,
than the traditional model for Kenya but not for. East.Africa whe^e due 

to a lack 0/ data the-Kenyan price of time pr'oj^ had to be utilized, 

probably In^jroperly, for East 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 precise import composition. 'In the crop price as proxy 

—'-'- -for-the-TiricB.-of-time-tests-methodological problems again, tended to'— 

medce the tests inappropriate. - Thus, where most appropriate,- the tests 

tended to support.the pride of time model; but where the test was'of .

. doubtful relevance, the evidence was inconclusive. An alternative 

• explanation for .“the superior performance could be that-the earnings 

■ data more accurately’ reflect income change thM do the gross domestic 

^product statistics. . ’ . ' .

The tests Of toe money illusion hypothesis were generally one of - 

support for the absence of money Illusion hypothesis'. For the aggregate . 

demand tests,, the Kenyan evidence was mixed, but the East African 

evidence supported the absence.of money illusion hypothesis. But the 

weight of all the evidence, even for Kenya, was in support of the 

absence of money illusion hypothesis.' In the disag^egated.import demand’ 

analysis, the evidence from SITC class 0 and 1 was mixed, but the weight 

of the e-yddence supported’ the absence of money illusion hypothesis.

The regressions for SITC classes 6 and 8 also supported the hypothesis.

The variables which'generally tended to have statistically signifi

cant coefficients were the tariff, real and gross domestic product, 

and. price of time variables. In the disaggregated import demand analysis

■if

gross domestic product and the price of time variables had significant

\
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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 7. ..The 

■ tariff_variable was significant in several regressions in class‘0 and 1 

and once in class 5. In addition^ the domestic price variable was 

significant on several occasions, in class 0 and 1 and once, in class. 8., 

but not significant in class 6 which was the only other class in which

-. that-variable was employed.. The import price variable had significant .

coefficients in all the .regressions in class 0 and 1 ^d class .8 and 

twice in class'?;' ' > . ■ ■

In the comparison of the statistical performance of linear as 

cdnipared to the log-linear regressions, the traditional import model 

test employing official Kenyan data had better res\ilts for the linear 

■ regressions while the price of time model.was the opposite. . For the 

East African regressions with both models employing official data, the 

linear regressions were preferable. For the disaggregated import demand- 

analyses, the original set of regressions with all variables indicated 

that'linear regressions were jireferable in SITC classes 2, 3, and 4,

. , , while the log-linear regressions were better in classes 0 and 1 and in

_ class 8, while the results for—classes 5-and 7-were split-and”Clas8-6v-

were poor in both oases. The only change made by the supplementary 

regressions was a shift in classes 2 euid 4 to a situation .where the 

log-linear regressions were now preferable.

results is that for aggregate demand analyses the linear regressions 

appear generally preferable while for disaggregated demand regressions 

the' evidence is mixed with log-linear regressions having a slight

■it

. y . s

The impact of these

Eidvantage.y

\ ■; ■
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The estimates of income elasticity for imports were approximtely ‘ 

unity or greater. Half of the aggregate import demand income elasti

cities were hetween 1.30 and 1.65i and all of these were based on

The import price elasticities were consis- 

tently above iinity, but they were not based on- significant coefficients.

significant coefficients.

1 .

The domestic■price elasticity estimates were imreliable in that they;

The relative commodity, price elasti-were variable and often negative, 

city appeared to be approximately unitary.
, The tariff-e-iastioity was consistently'less ;than uni-ty with. ■

in the 0.6 to 0.8 rahge for the traditional model and 0.7 to

For the SITC import'classes,

the tariff elas-ticity was again less than \mity but tended to be 

■ somewhat lower than for aggregate imports. The importMce of these 

tariff elasticities for .government revenue is that tariff changes a^e. 

likely to be successful in raising additional government revenue 

However, since the range of aggregate tariff elastici.tie^s only ^ 

slightly below unity at its upper le-vels, the revenue.response to 

tariff changes may not be very great.

When revenue is directly regressed with income and the tariff- -

f-: ...

' es^mates

0.9 range for the price of time models

•rate or revenue from tariffs as the'independent -variables, the partial
e

elasticity of re-venue with respect to income is greater than unity but 

’is inelastic with respect to tariff duty or revenue from tariffs.
The first wasTwo notes of caution were relevant to these conclusions, 

that tariffs were measured as a ratio of duty collected to imports, and

if this measure, duie to the index number problem does not acciirately 

reflect tariff changes, the conclusion would be misleading. The second

\
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was the problem oT multicollinearity in the revenue regressions between 

revenue from customs duty .and income. •

The tariff burden analysis yielded three basic conclusions.- 

First, the tariff burden with representative rates of duty for,the ., - 

various expenditure classes yielded greater tariff burdens than did the 

ratio of duty collected to imports. This is probabljr due to some 

rebates of InqBort .duty„..and_tO-the-importation_of some commodities at..- 

lower than representative - rates or eyon duty free within each .import , ; 

or expenditure class. Second, the tariff-burden has increased over 

time and this is likely the resist of -tariff rate increases and 

..increased.imports in higher rate categories. Third, the tariff 

burden is somewhat•lower at the highest income classes than at several 

lower and middle income classes, and it has'been increasing more , * 

slowly for the highest income classes. One interpretation of this 

' result could be that tariff changes which may have been Intended to 

affect the more wealthy may have hit the lower income groups-, or that 

imports with higher tariffs became more attractive to lower income

- ?

i' ■

• classes, thus increasing their burden. On the other hand, and.this is

-likely the more realistic, this result could simply be due to the 

assumption that all income classes spend equal proportions of their

income on imports. For example, while expenditure on food, which tends

to have high tariffs, is relatively great for low income groups, they 

are not as likely to purchase imported foods as are the more wealthy. 

Wien the. probably realistic aseuiiq>tlon is made that the higher Income 

' classes purchase a greater proportion of imports in each e:g)enditurb 1

■' \ •I
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class, the tariff burden of the higher income classes is greater wd 

has also been Increas'ing faster. This is the more logical result and 

probably based on a realistic assumption. However, since expenditure 

data is not available separately for iinports and domestic production, 

the empirical validity of-this assun^tlon can,n^:>be tested.

A,

!
■*»

..Policy Implications ■

The policy iii3)licatlons of this study,,most of which h.aye, pre- 

viousiy been stated in teclmical economic „and statistical terms, might 

be worthy of summary in conclusion. A general policy implication is 

that the economic theoiy of import demand and the factors 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 Classifications of imports except mMufaotured goods classified 

by material and, to a lesser extent, machinery and transport, equipment. 

^ alternative economic model which uses the price of time instead of 

income along with the other factors is even more appropriate for . ,

- - "e5^1alnin^li^6rtS into Kenya cuid Ea^ Africa for aggregate imports

and for those-imports relevant to the household.

Imports appear to be quite responsive to income and import pri2^ 

changes. Hon-agricultural Income appears to have a somewhat, though , 

"not significantly, greater effect on imports than does agricultural 

income.. Official Kenya Government statistics are more appropriate for 

an explanation of imports than are modified Kenyan data or data from 

East Africa as a whole.

, -'r
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In^jorts do not appear to be as responsive to tariff changes as 

they are to income and price .changes, although tariffs do si^ificantly 

affect imports. The impact of this result for government revenue from 

tariff duties is that an increase in tariffs by h certain proportion 

will not be counteracted by a similar proportion decrease in imports, 

so that increases- in tariff rates will lead to an, increase in. govern

ment revenue. However, this increase- in revenue from tariff rate 

changes, may not be great because the decrease-In aggregate .imports as a 

result of these twiff increases, according to the estimates found 

in this study, may be almost as great as-the increase in duty rates. 

This is less, true for many individual classifications of imports than 

it is for aggregate iit^jorts.

When rh;G.urrent government revenue over the years is compared 

directly-with changes in iridome and either tariff,level or revenue from 

import duties, this' study found that most of the change in government 

could be explained by income and little additional wds' 

explained by tariffs or revenue from tariffs. In addition, it was 

found that government revenue tended to increase' more than income,

- - so^that-govemment revenue tended to be responsive to Income changes .

The conclusion must be that while tariffs likely have' played a role in 

government revenue, available en5)irical evidence does not indicate 

that the role of tariffs has been great.

An attempt was also made to' see how different income groups are 

affected by tariffs and to see whether the higher income groups tend to 

pay more of the tariffs or whether their share of the tariff burden

9

h

revenue

\
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has been , growing over t^. An ealier government expend!tvire survey 

which broke down expenditure by income groups was used to analyze the 

tariff burden of each of thejse income groups. The results of this" 

analysis, when the survey was combined with tariff rates paid on 

various types of expenditures revealed that the higher income groups 

did not have a greater t^iff btarden and that, while the tariff 

bjurden had increased oyer the years for all^ncome groups , the burden 

of the higher income groups had not increased more than those of many 

of the/other incdme groups. Howeverj the pse of this survey, which 

does not. break down expenditures into imports and domestic expenditures, 

in a; tariff burden analysis assumes that the type of expenditure made 

by the higher income groups tends to be in expenditure categories which 

cayiT- greater tariff rates than fpr.. those expenditure categories where 

the lower Income groups spend their incpme. For example, it assumes 

that the higher the incdme group the more of their income is spent on ■ 

ears and transportation which carry higher tariffs, and intljis case 

the assumption may be valid. That this is not necessarily true in 

all cases is indicated by a second example. Imported food is also.

_ _ in a relatively high tariff class, at least .for recent yeetrs; But for

several reasons it is not necessarily true that the higher 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 

absolutely greater e:q)enditures on food, they may not Spend propor

tionately more on food so that the tariff burden may be similar.

' Second, the difference in the income groups may not be in their

expenditure on food as a whole but on the specific type of food they

>■

’5-
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. purchase; The higher income groups may, for .example, tend to purc'hase 

mora prepared foods, m^y of which may be imported, and other exotic 

imported foods which will bear a high duty. The expenditure survey

which ask^pniy for the total food expenditure of various Income 

groups, but hot for kinds of food expenditures such as importswill-..-•0

liot be capable of answering the question of who' purchases the food 

which bears^tlw'liigh tariff. Thus,'the unexpected result that thie’'^' 

higher income groups do not necessarily pay a higher tariff burden and 

have not necessanily'had a tariff burden.which was'increasing, faster,: •• 

•while this may be a correct observation, may simply be due to the 

assumption- implicit in the expenditiire survey. ■ '

To atte'n^jt to correct for this implicit assumption, an alter

native tariff burden index 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

bufdbn had been increasing faster over-time for the higher Income -■
«. • • • • . .• -• •

classes. The conclusion must be that available data, which implicitly

makes an apparently unrealistic assuimption, 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 
< .

groiq)s; but when a more realistic assxmption that the higher income 

groups.spend more on imports in each expenditure category is imposed on 

the available data, the tariff burden calculations do indicate that the 

higher income groups have a tariff burden which is greater and has been 

increasing faster than that for lower income groups.

■
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APPMDIX
-to

DATA

---- - In 195**', East Africa adopted the StEUidewd International Trade •

Classification of the United-Nations for external trade statistics and 

used-this syste^’^f classification'as a hasis'for all its trade

'statistics,■including the external trade indices with the base 195^- ■ 

or a few years prior to 195^, was also the time whenThis sMe yeeu-,:

other statistical series were developed. Among them was Gross Domestic

Product (GDP). .Consequently, 195!* was selected as the origin-for the
•: : V

data series compiled for this study.

The selection of 1966 as the terminal year for each data series ■ 

was a result of changes in several of the series after thia^iate.

The changes in the new series included a shift in base year but also 

substantial modifications in construction‘s. Among these major modifi- 

cations was a more comprehensive 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 the data series beyond the 1966 date.

Every effort was made to cross check various sources for the same 

data in order to insure accuracy and continuity Md the conflict between 

sources was minimal. Whenever two sources differed, the sowce with 

the later publication date was assumed to be correct.
'b .
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Import Quantity Index

Tables 1 and 2 contain the official Kenyan and Bast African aggre- -4l

gate statistics used in the inqiort demand regressions. The in^iort

quantity index (m) calculated by the ^ast Afrlcem Statistical Depeurtment

- - - from the Annual Trade Reports prepared by the East African'Customs

and accise. Department is a iaspeyre, or base weighted^ index of net

imports which was revised during 1962 to correct for changes in

Coverage ;pver, the years - The definition of net inqiorta is..direct' iniports ,

minus transfers out of plus transfers into .the East African country 
■ - . • ■' ' - • . ’ ' i'

.under discussion... Direct imports are inserted goods which entered at

the time of ilnportation for consumption and warehousing in one of the • 

three.East African countries, including goods which are subsequently 

re-exported, ■■ These interstate transfers between East Africaui countries,- 

even, t.ho'ugh they must by law be reported and the major travel routes . 

are few, create some uncertainty for the accuracy of imports for any 

one East African country, ihis is the reason for using both Kenya, 

and East Africa in this study. The iniport quantity index is cal

culated for the whole of East Africa and for each country and is

■»

published amd readily a'vailable for East Africa and the coxmtry of 

Kenya for both aggregate imports and imports by SITC section.

^Complete information on the compilation of the external trade 
indices is available in East African Statistical Department, The 
^ternal Trade of East Africa. Indices' 195^-1958 and Coimnent.ary
(Septetiber, 19^0), and East African Common Services Organization, East
African Statistical Depeurtment, East African Trade Indices, Re'vlsed 
External ITade Indices 195**-196l with Commentary (January. 1963).

\
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Import Price Index

i
IThe import price indexprepared by the same source as the

in^iort quantity index, is a Paasche, or current weighted, index for 

net imports.^ If is strictly a unit -^ue index, but its raison d' 

irtre and normal'use is t^t of a price index for ingiorts. It,^ too, is

. calculated for East Africa and each country and is readily available 

ftir East Africa and Kenya, for both aggregate ingiorts ahd inqjorts by

SITC section. - ■ , ’ • ' ■ -

John Craig attempted to ingircive on the official East African import 

. price indices both .in'terms of modi firing the official in.dex and in 

terms'of calculating an alternative index based on the trade data of 

countries, exporting to East Africa.^ - Both the modifications and.the 

- altematijfe‘‘index. appear in Table 3.

P-

' Domestic Price Index

. -.^The cost of living index (excluding rent) for Nairobi (P^) is the

only consistent series'available for the years 195^ throu^ 1966 which 
*

attempts to measure the level of domestic, prices in Kenya, 

tunately, this is not a particularly appropriate index for import demand

Unfor-

^Complete information on the compilation of the external trade 
indices is available in East African Statistical Department, The 
External Trade of East Africa. Indices 195*t-1958 and Commentary 
(September, 19^o), and East African Common Services Organization, East * 
African Statistical Department, East African Trade Indices, Revised 
External Trade indices 1954-1961 with Commentary (January, 1963).

^John Craig, "An East African Insert Price Index, 195*t-19.63, 
Calculated from Supplying Countries' Export Indices," The East 
African Economic Review. II (June, 1966), 39-5***

\
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studies because It Includes imported commodities in the calculation 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 

index which "measures, with a bsse of 1939. the cost of ulalntaining a 

standard of living prevailing among European Government servants with 

a basic salary, of less than ii500 per annum in 19)47t"^ Not only is the 

base year of 1939 likely to reflect a sitxiation completely different 

, from the decades .Of .the., fifties and sidles,'but the expendit'ure. 

pattern of the European abroad, who was a'significant economic-force, 

despite his small numbers until the independence movements, .is likely 

to be different from that of the African citizen.

For these reasons, a composite domestic price index (P^) was also 

Calculated. ■ This index used the wage earner's index of consumer 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 expatriot 

orientation.' HoweYer,.,the cost of living index was the only index

available for the years 195*t through 1958 eind had to be eii?>loyed for
• • •__ those.-year3.—I-t-waS -incorporated with-'the-wage earner' s^ index by

multiplying the. cost of living figure for each of the years 195*+ 

through 1956 by the average ratio between the wage earner's index and 

the cost of living 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 (juite similarly during these years is

^Republic of Kenya, Kenya Statistical Abstract (1966), p. 115. k;

\
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indicated by the correlation coefficient of 0.905 betveen these two '

price indices. This composite domestic price index could more

accurately reflect the domestic pric6 situation between 195*» and I966 ^

for severe reasons. First, it reflects the fact that .with political

independence European expenditures become less important while they are

retained for the earlier colonial years. Second, since it does not

reflect European expenditures, it should tend to include fewer

imported items familiar to Eur9pean residents ,and, therefore,-.reflect

more accurately the domestic price level. Both of these domestic jirdce

indices are tested empirically to determine which appears more 
. . . . . . . . . . . . . . . . . . . . . . . * ■ ^

appropriate.'

t

-»»

Gross Domestic -Product

•; ;
A .

Official gross domestic product data (GDP), which measxires the .»

value of the output-of goods and services produced each year by
1

residents of Kenya, is calculated at factor cost. • East African gross 

domestic product data is essentially a siimmalilon of the gross domestic 

products of the three East African countries.

- - ^- A-gross-domestic-produc-t-estimate-for 1951+^ in East Africa could

not be located in the East African' statistical publications so that

East African analyses using gross domestic product variables will 

originate with the''i955 data entry rather than the usual 195** data entry.

. For corqolete .information on the methods and source for' gross 
domestic product calculation, see the description in Republic of Kenya, 
Statistical Abstract emd the report by the East African High Commission, 
Statistical-Department, Domestic Income and Product in Kenya; A 
Description of Sources and Methods with Revised CalcTilations from 1954
to 1958. Hairobi. 1959.

\

-

A



■ ' »-
261* •

. V
Real gross domestic product data has not been officially cal- 

culated prior to 1964. An estimate of real output has been con- 

Btructed by deflating the monetary gross domestic product data by the - 

domestic price index,'.using both indices which atteii5)t to estimate 

this domestic price level.'

%

Price of Time

The price of time index (P.^^ calculated from the ratio of,the 

■ estimated annual wage .bill and the nmbers employed in an, winual . . . 

survey of private, and public.enqployers. Earnings-include all cash 

parents and.'the'value; of rations and free board including, am 

estimate of the employer's contribution toward housing. Employment 

figures include apprentices and part-time workers but not director.?

and partners who do not receive a basic salary.

Tariff Index

The‘tariff index‘(\) is based on the ratio of the annual amount 

of customs duty collected euid the value-of net imports.

_atatistics jre_oollectei_and published by the 'East__Afrlc.an Customs, ani...

Excise Department and are readily available for East Africa and Kenya 

■ for both aggregate imports Md SITC classes.

Both of these

Data for Crop Price as- Proxy for Price of Time Analysis

Table 4 contains additional data enqiloyed in the price of time 

analysis based on crop -^ice as a proxy for the price of time and 

indicates the soia-ce of the data on which these indices are based.

\
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"Vfor each of the importea commodities, the in^iort^pmtity index (M)

■ is obtained directly by translating the (luahtity import data for ' 

each of the years for the commodity under consideration into an index 

with the base'i960. The import price iddices for each commodity are 

obtained b^ translating-into an index with base i960 the ratio of • 

ii^ort value-.obtained directly from the statistical abstract and the 
import qi^tity already discussed, resulting in a per unit value index

V

I

S;

i:-I
I-

i
for each commodity. -

i-'
fi'

-The :tariff-lndex is derived directly from the tariff-rates in 

fw. the commodity under consideration.
‘h

If- theeffect for each year 

tariff rate changed during any particular year, and most changed in Si'
.-V
:r
itthe middle of the calendar year wi-th the budget for the new fiscal 

T year, the new.rate ☆asUtilized for th'e whole of that year. Many 

■tariff rates are in the form of a minimum specific tariff or an ad 

valorem tariff rate, which ever is greater. While both tended to 

change simultaneously, the percentage rate of change in the sp^ifio 

rate was normally different from that of the ad valorem rate. When, . 

this happened, the ad Valorem rate change entered the index. The
' T • •

“titfiff index "for tea was omitted since the tariff rate remained . 

—unohanged-ovei^he^ears-for this-commodity.

II
.•f.-
-i;'

I
5:
I
I
I
I
!;•

. , A domestic price index obtained from the cost of living index

This was in
¥
i

discussed previously was ailso employed on one occasion.

-the analysis of cotton piece goods.

The price of maize is based on the gueuranteed price for a 200 

pound bag of grade II maize and until 1963 was strictly relevant for

•i'

\ I:*
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the.large-fams. sector, only. For the piirppses of this study, this . 

price will also he assumed to reflect the prices paid for production 

by small farm producers for the period prior to 1963. The crop year 

for this crop overlaps two calendar yearsj and in order, to coordinate 

this data with calendar- year trade data, the latter portion of the 

c-rop. year was assumed to he the relevant calendar year fa^rade' data. 

This implicitly assumes a lag in the effect of crop price.s on import 

demand,of several months. ' ■' . " , ’

.. The pyrethrum-price data translated into index number form was 

, based on the average price for flowers with a 1.5 percent pyrethrum 

content. These prices-referred to calendar years.
■ .

The clean coffee price data was based on the annual total 

appropriation to producers by the Co'ffee Marketing- Board divided by 

total production and is therefore an average price for the year. The, . 

price, as that for maize, refers to the crOpyear which overlaps two 

calendar years. The same assun^tions leading to a lag in th^effect -

»

of crop price on imports were made for clean coffee as were made for

maize.

Relative Price Variables

The relative price variables are ratios of the two relevant 

veiriables. For the relative commodity price variable, (Pjn/Pn). the 

two relevant variables in the ratio are the import price variable

and each of the two domestic price -veuriables (P^ and P^). For the
- ■ , • - 0, . ..

relative price of time , the two variables in-the ratio are the

price of time ^P-j.), or the earnings index, and the in^iort price

variable
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Per Capita Variables

The per capita varlahles are calculated hy dividing the relevant 

varialJle by the population figure (n) for that year. For example, per 

capita gross domestic product (GDP/N)' is the gi^oss domestic product for

f'-'i

any year (GDP) divided by the populatiorf^for that.ye :h).
\.

Disaggregated Data. .

Vhile much of the preceding disou8simAs-~aWM=able to ]both 

aggregated and .disaggregated data series, the latter present some 

■problems not applicable to aggregated data. The major additional 

task is that of coordinating import statistics with domestic data, 

.specifically that of relating the SITC classes which are the break-

- E-::

Idown applicable to in^jort quantity, import price, and customs duty, 

to the cost of liviiig classifications which are employed for the 

domestic price variable. The import quantity, import, price, md tariff 

data's'eries by SITC section are contained, in Table 5 through 7, and 

the dost of living price index by category is available in Table 8, 

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.

inclusion.or exclusion of a domestic price variable in each of the 

SITC classes can be found at the beginning of Chapter IV.

'
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Import Substitution Variable V

For some import demand 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 Quantity Index of Manufacturing Production available in the Kenya 

■ Statistical Abstract was selected as the most appropriate.

includes-food,--beveragesT-and tobacco as wen as clothing and^Other

The index

mMufactures of wood, paper j metal, and mineral products, ahdinay - 

only be- a rough . indication of production, which, would, fail -into- any -. 

one of the SITC classes,. The weights of -the various subclasses of 

this index are not available to permit the construction of an' index for

V:

commodity classes comparable to SITC import classes.

The entry .for 1966 tos available" only with a new base year. An .

. estimate-of its valde for the previous base year was calculated by 

Increasing the new base year entry by a factor representative of the
• ■ •.

ratio b^ween the old base entry and the new base entry in the^thr,ae.

years prior to 1966 when -data were available with both bases.

-possible error in this entry is not extreme sinc^ its range of possible 

values was from a low of 1363 to a high of 1389. 

indicate a considerable increase for the year 1966, although the 

precise size of this Increase is not accurately known.

The

All of these

Kenya Government Revenue Data

Table 10-contains in index number form the three types of govern

ment revenue data necessary for analyzing the implications of tariffs

- \
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On those few occasions when a later statls-for ^vernment revenue, 

tlcal abstract differed slightly from an earlier source, the latter

Except for the omitted earlywas assumed to be the corrected figure, 

years of 195!* and 1955 when the, figm’es.were not consistent with later

years due to different data organization or substantial differences 

between the ststisticEil abstracts for these years and those for later 

years, any differences were ne^igibl'e and coiad be considered , '>•

corrective modifications in the: data..

The other two series used,in this analysis, the tariff and ' 

monetary gross domestic product indices were calculated earlier for 

import demMd analyses and are employed here unchanged. A problem of 

consistency between these two data series and the government revenue 

series arises from revenue data being, recorded for fiscal years but

tariff 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 the fiscal year entry. ^For 

example, revenue data fbir. the 1957-1958 fiscal year was combined with 

1957 calendar year data while I962-I963 fiscal year data was combined 

with 1962 calendar yeeur'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 ie^ not at all implausible due to the time lag in collecting 

government revenues. ,

/
■1
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Tariff Burden Data

Data employed in the calculation of tariff burdens was of tw' 

basic types which had'’to be coordinated, 

pattern for various income classes, presented in Table 11,. and the

the tariff rate pattern presented in Table 12 by SITC class

The first was the expenditure

second was

and -in Table . 13 by expenditure class for the relevant year^.

-. .  We TiiS^ surveys are numerous.

important j. they-are strictly relevant only for the specific, group ■■ 

surveyed.- In this^case that was apparently a particilLar group of

in Nairobi whose basic income'vas between i.200 and £.750

Most ■

, wage earners
,1 This is apparently the situation because the expenditure 

table in several statistical abstracts has no cited source, but .there 

several points of agreement between the, middle income index of.

... . per annum.
. ■ •'i

-are

consumer prices and this table of average expenditure data by income 

group'. This statistical table is the only available set of expenditure 

disaggregated simultaneously by type of expenditure and income 

class'.. Vfhile the publishe-d survey on which these tables of expend!ttire
data

and cost of living are evidently based states that the study was 

planned in order Jto,estimate consumer demand rather than construct a

had. been the purpose of previous surveys, the
—:

cost of living index as 

latter end result, apparently materialized anyway.

If the cost of living index was a primary objective for the survey.

This is particularly truethe resulting income data may be inaccurate.

^Republic of Kenya, Kenya Statistical Abstract (1968), p. I69.
'S-.-vV
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with the normal hesitation of households to accurately reveal their * 

income, even if accurately known. In addition, the-usual problems of . 

surveysi such as consistency of interviewers in addition to full know-^ 

ledge and honesty of the interviewee, are relevant to these statistics.

One rather blatant inconsistency evident in the, expenditure data 

is in transport equipment where several classes had no expenditure, 

others had low e:^ehditures, and one Income class had an extremely high 

expenditure ^er ten til^s^gr^-ter^-than any other income. ciass. On 

further investigation, -the apparent rehson for this is that one: family - ■;

happened -to haw'purchased an automobile during the survey period, 

artifioi^ly inflating.this particular expenditure item for their income .

Consequently,, the tariff burden for each year is calculated 

in two ways.. The first calculation uses the expenditure survey as 

published inciiiiling the transport equipment item. The second calculation 

yields an alternate tariff burden for which the transport equipment 

item is eliminated from expenditure. .

Additional approximations and inaccuracies occur in the coordination 

of tariff data to the various classes of expenditure, which inevitably 

match Imprecisely. With all these inaccuracies in expenditure,

_ _ income.,-andJ;arif-f-datav-the^r-if-f--burden-caleulat4ona-based  on this

data should not be imputed precise accuracy but shoxUd be considered

•«

.. 1
class.»

V

^This is -verified by Benton F. Massell and Judith U. Heyer, 
"Household Expenditure in Nairobi: A statistical analysis.of consumer 
behavior," Discussion Paper No. -1*8, Institute for Development Studies, 
University College, Nairobi, April, 1967, which also contains other 
criticism of the expenditure survey.

/--■
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indicative of the nature of the interrelationships among income classes' 

Tfith respect to tariff impact.

An attentat at such coordination of- expenditure and tariffs-is 

necessary for an analysis of the. imipac.t which import duties might have
"•A ' . -

The result of such an attempt is summarized 

in Table 13. Except for utilities ("rates and water"), rent, education, 

recreation, taxes, and insurance, which-were assumed to he domestic 

production, primarily services, more dependent-on local, supply and 

demand conditions than on tariffs or imports, ^1'expenditure classes - " 

Assigned a tariff rate existing on inserts of a similar nature,- ’

whose SITC class is indicated in the first column.

The left hand portion of the table uses the ratio of duty collected 

value for the relevant SITC class, summarized in table 12, as 

a pro:Qr of the tariff rate, while the right hand portion uses a "repre- , 

sentative. tariff rate", to approximate the relevant rate of import duty.

The latter tariff rates in the right hand portion, of Table 13 w^ - 

gleaned JE'rom a study of'the East African tariff rates in existence for 

each of those years to estimate the actual tariff rate charged on 

imports in each expenditure class. While 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 bi^dens

for various income classes with these two measures of tariff rates.

could have been great, in retrospect the pattern of results for both are 

very similar, even though the size of the burden for any given income 

class' is greater -with the representative rate.

t-

on various income groups.

'V -

are

. . t

to import

.
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TABLE -9 . ...

KENYA DdftESTIC AND RELATIVE PRICE INDICES, 
-------^By-SITCrCLASSES7“WHERE APPLICABLE' .

■ 4

SITC Class 0 and 1
Domestic
Price

Relative 
. Commodity 

•Price.

Specific 
. - Relative 
- . Pricfe; ' 

of Time ’

Year

yl

I95U.. 36.1272 . 100

34.91955 292; 112

1956' 298 31*. 2 • 118

36.01957- 300 121

2^21958 . 38.0 123

-296 13it35.11959

i960 296 3U.I 1U2

1961- 26l303 20.1

1962 320 205

1963 3U.5 165319

1964 161329 35.3 .

1965 297351 19.7

1966 287■ 355 22.3
aa»tsntsset»ea&;88SUSitsonoBaooBosna8ss) :88SSBB8888ilBSaa88Sa88n8S88a883a8=

•r

\
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TABLE 9*~Coiitinued

’ SSBSBS:
SITC Class 6

Domestic 
• Price .

■Pd :

Relative
Commodity
Price-

m' d

Specific
Relative
Price

Year.. •
V

of Til 
. -t m

me

1954 36. U275 100 ,

27I*. 36.9m3. 113

■ 1956 113271 39.1
» ■

.195,7 272 39.3 122

195a 27U 32.5 153 '

37. 138-1959 270

• i960 -1*0.1* 130272

1961 271* 38.7 150 ..

1962 276 15737.0

1963 • 280 37.5 172

-1964 285 37.5 175

1965 18538.0292.

1966 , 299 37.1, 205
gggBPCBeBCBtsaccBsca itaSBSSS&BBSSSSBBSSaSaBaBSSBSaBBBBBBBBBBBBB: (Bl

\
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TABLE 9—Continued

• 9
SITC Class 8

Specific
Relative
Price
f-Time

P+ZP™ ■t m

■Relative
Conmodity
Price

Domestic
Price
^d

Year.

o

1*1.7'21*0I95I* 100

2l*5 13035.919553

2U9.1956. 35.7 135

146265- .34.01957

1958 262 19227.1 .

28.5 1852631959

261" .186i960 29.3

1961

1962

29.1* 204265

28.7 205272

183268 36,91963

34.71964 199271

•43.i 174 •1965 ■ 274

11668.52861966
.^Bsssssaa8sssss3si^asss£ssas88s8s»

Preceding tatles and mathematical manipulations on dataSource: 
from those tables.

\
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