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In this paper we examine the effects of unilateral
tariff reduction
in a dual economy (Kenya)
using a dynamic
computable
general equilibrium
model. The major differences
from past
research are that tariffs are distinguished
by end-use of the imports and income distribution
effects are analysed extensively. Without relying on either increasing returns to scale or perfect
substitutability
between domestic and imported goods, the aggregate results are much stronger
than in previous studies, especially if tariff reduction
is restricted to intermediate
goods only.
The income distribution
effects are regressive as the poorer classes do not consume imported
goods or use them in production.
However, after 9 or 10 years the trickle-down
effect starts to
take effect.

1. Introduction
In recent years there have been a large number of attempts to quantify the
effects of the removal of tariffs on income and welfare for either an individual
country or group of countries. The latter group includes models by Whalley
(1984), Deardorff and Stern (1981), and Miller and Spencer (1977); amongst
the former are Dervis, de Melo and Robinson’s (1982) Turkish model, Dixon
et al.‘s (1982) Australian
model, Canadian
models by Jones, Whalley and
Wigle (1985) and Harris (1985), and Clarete and Roumasset’s (1987) model of
the Philippines.
In addition, in the volume edited by Srinivisan and Whalley
(1986) various
modellers
perform
the same 50% tariff cuts with their
respective models. The three common aspects of most of the applied studies
on tariff cuts is that they have been done using computable
or numerical
general equilibrium
(CGE) models, the analysis has taken place in a one year
static framework, and the welfare gains have been modest. Two exceptions to
the last result can be found in Harris (1985) and Clarete and Roumasset
(1987). The large welfare changes of the former are due to his assumptions
of
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increasing returns to scale and imperfect competition;
the significant welfare
changes in the latter are largely due to the assumption
that the elasticities of
substitution
in consumption
for traded goods are infinity. In either case tariff
cuts cause large supply shifts.
In this paper we retain the more standard CGE assumptions
of constant
returns to scale, perfect competition,
and imperfect substitutability
between
domestic and imported goods. However, we will diverge from most of the
CGE literature on tariff cuts in that (i) we will look at their effect over an
extended time period - 21 years - in which one would expect relatively large
cumulative
effects; (ii) we will differentiate
between tariffs on final, intermediate, and capital goods; (iii) we will use a model of a dual economy in
which tariff cuts are likely to have quite different effects on the rural and
urban sectors; and (iv) we will have 16 different income classes. A priori, it
seems likely that a model which differentiates
among income classes will
respond quite differently than the typical one- or two-consumer
CGE model,
especially
if it is a dual economy.
Moreover,
it may well be that the
distributional
effects of the tariff cuts are more important
and more
interesting
than the productivity
effects. In addition, for the effects of tariff
cuts to work their way through the economy, an extended time span may be
needed. Static CGE models capture this effect to some extent by allowing
mobility
of capital which, in effect, is similar to a dynamic model which
allows the capital stocks to readjust
over time by the combination
of
depreciation
and the allocation
of new investment.
However, a static model
is incapable of capturing any increases in total investment,
a likely outcome
of tariff cuts if they make the country’s productive structure more efficient. In
addition, as the time before the economy settles down to its new ‘equilibirum
structural’ framework is likely to be an important
policy consideration,
we
will also pay close attention to this aspect of the simulation
results.
In this study a CGE model will be used in the context of the Kenyan
economy from 1964 to 1984. During that period the Kenyan
government
continually
increased tariff rates, especially on consumer goods, primarily to
encourage import substitution
but also as a reaction to the two oil shocks in
the 1970s. Manufactured
consumer imports fell from 35.4% of total imports
and 25.0% of GNP in 1964 to 1968, on average, to 13.0% of total imports
and 1.8% of GNP in 1979 to 1983, on average. In those same periods
domestic manufacturing
rose from 12.4% to 18.6% of GNP. However, the
growth rate of domestic manufacturing
slowed down from 11.5% per year
from 1964 to 1978 to 4.1% per year from 1979 to 1985, indicating
that the
‘easy stage’ of import substitution
had been completed.
We believe that the effects of tariff cuts in a dual economy are likely to
have interesting
distributional
effects for a number
of reasons. First, the
urban
income classes, with their relatively
high average
and marginal
propensities
to consume imported products, benefit on the production
side
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from high tariffs on consumer
goods much more than the rural classes.
Second, within the rural sector there is a subset of smallholders
- namely tea
and coffee smallholders
- who purchase
significant
amounts
of imported
goods. However, as these smallholders
are the richest group in the rural
peasant sector, the removal of tariffs may likely be regressive within the rural
sector. Third, the tariff cuts will likely cause a drop in the domestic
manufactured-agricultural
goods price ratio, which will redistribute
income
towards the rural sector. Fourth, if relative urban wages fall, matters will be
complicated
by a reverse migration back to the rural areas.’
In the next section we discuss the model used in this study. Section 3
contains
the simulations
and their results. In section
4 we give our
conclusions
and make some recommendations.

2. The model
The CGE model contains 348 equations
within each of the 21 years and
31 equations
linking each of the years. As a description
of the model would
be very lengthy, we shall limit ourselves to a brief description
of its general
structure, highlighting
the areas which we believe to be the most important
for the results of this study. [A more thorough presentation
of the model as
well as the data sources and adjustments
can be found in McMahon
(1989),
while a detailed account of the entire model is available from the author
upon request.] Table 1 contains the entire model in abbreviated
form.2

2.1. Production

and the returns to the factors

qf production

For each of the 15 producing
sectors in the economy - eight urban and
seven rural - value added, as determined
by capital and labour in a constant
elasticity of substitution
function, is combined
with the necessary inputs, as
determined
by the input-output
matrix, to get output. (Note that there are
only 11 different goods as both tea and coffee have three different sectors of
production.)
It is also possible to substitute
between the domestic
and

‘In a static CGE model of the Kenyan economy with only two consumer groups and perfect
substitutability
between domestic and imported goods, Blomqvist and McMahon
(1986) have
shown that in the presence of urban unemployment
and rural-urban
migration it is unlikely that
the optimal tariff will be zero, and, in fact, under certain conditions
tariff cuts can be welfarereducing for the economy as a whole.
*There are two differences from this model and the one in McMahon
(1989). First, in that
model capitalists did all the savings, while in this model all income groups with the exception of
income classes 13 and 16 save. The savings rates are based on Vandemoortele
(1987). Second,
CES utility functions were used in that paper while LES functions are used in this paper. The
parameters
used in the LES systems are based on Lluch, Powell and Williams (1977).

Table

1

The model.
Equation
number
l-15
1630

Description

Equation

Value added

VA,=f(L,,Ki,Hi),

functions

Production

Qizmin

functions

i=all

VA.Z.

2,

Lz!

,,,,,

aVA, al,i
3145

Input-output

46-75

Composite

Zj=

matrix
intermediate

goods

z ajiQi,
i= I

15 sectors

Z
*
a 15.i

,

i=all

15 sectors

>

j= 1,15

Zji,imp), -i=

Zji=f(Zji.dom~

04 M;

7678
79-86

Return
Return

to labour
to capital

sectors
wi=f(P,,Q,.Li.IB7;),
i=U,R,IS
ri = f(Pi, Qi, Ki, 187;),
i = OA, M, EW, BC, TC, PS, GS, OD

87793

Return

to land

h=f(P,,Qi>Hi.~BT),

i=all

15

i = Cl, C3, CP, T2, T3, TP, OA
i=l,16
ri=f(wi,r,,hi,Gi,17J,
G=f(lBT,IT,ID,F)
Gi=f(SAM,
population,),
i= 1,16
SV=f(YJ
(capitalists)
I=SV
I,=S&
i=2,4,6,8
l=J(l dam,b);
born =f(k
1,)
Cij=f(Pi ,..., P,I;),
i=l,9;
j=l,16
Cij=f(Cij,dom,
Cij,imp)r i=OA,M;
j= 1,16
Ui=j(C,i,.z,&),
i-=1,16
Ev=J(U,,
x,Pi ,..., PJ,
i=l,16

94109
110
11l-126
127
128
129-132
133-l 34
135-278
2799310
31 l-326
327-342
343

Income
Government
revenue
Government
transfers
Savings
Investment
Investment in coffee and tea
Composite
investment goods
Consumption
Composite
consumption
goods
Utility functions
Equivalent
variations
Coffee exports

344

Tea exports

XT=

3455347
348
349

Other exports
Balance of payments
Rural-urban
migration

PI,imp)r i=OA,M,PS
Xi=Wi,dom,
BP=X-IM+F=O
MIG=f(w,,
ws, WR,L”, bs)

350-351

Investment

Xc=Qc

QT-

f
j=l

G,j

, j=R,U

allocation

(rural-urban)
3522358

Investment
(urban)

allocation

359-362
363-364
365-372

New coffee and tea hectarage
Labour stocks
Capital stocks

373-376
3777379

Coffee and tea land stocks
Other agriculture
land stocks

rj=.f

j = M, E W, BC, TC, PS, GS, OD

HNi=f(PVci,PV,,PVo,),i=C1,C3,T2,T3
i=R, U
I+,+, = l.O3L,.,If: MIG,
Ki.,+ I =K,.,(l -dep)+I,.,,
I=OA, M,EwBC,
TC,PS,GS,OD
H t,,+l=Hi,,+NH,
i=Cl,C3,T2,T3
H”Ai,l+l=HOAI,r-NHci-NHTi,
i=l,2,3

Notes: a = input-output
coefficient; EC = building and construction;
C = coffee; Ci = coffee in
zone i; Cij= consumption;
dep=depreciation;
dom =domestic;
EV=equivalent
variation; EW=
electricity
and water; F = capital
flows; G = government
revenue; Gi = government
transfers;
GS = government
services; h = return
to land; H = hectarage;
imp = imports;
I =investment;
IBT = indirect business taxes; ID = import duties; f A4 = imports; IS = informal sector; IT = income
tax rates; K = capital; R = historic capital; L = labour; M = manufacturing;
MIG = rural-urban
migration;
NH = new hectarage; 04 = other agriculture;
OD = ownership
of dwellings; P = price;
P = historic price; PS = private services; PV = present value; Q = quantity;
r = return to capital;
F=average
rate of return to capital; R=rural;
SAM=social
accounting
matrix; SV=savings;
T= tea; T= tea in zone i; TC= transportation
and communications;
U= urban; U,= utility;
VA = value added; w = wage rate; X =exports;
Y = income; Y = historic income; Z = intermediate
good.
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imported components
of the fixed input requirements.3
Six of the goods are
non-traded
- building and construction,
transportation
and communication,
electricity
and water, ownership
of dwellings,
government
services, and
informal
sector output - while six are traded - manufacturing,
private
services, coffee, tea, other agriculture,
and fuel. (Other agriculture
consists of
total agriculture
less coffee and tea; fuel is not produced domestically.)
As
coffee, tea, and private services are only exported or consumed domestically,
the only possible imports are manufacturing,
other agricultural
goods, and
fuel. However, manufactured
imports can be used for final, intermdiate,
or
investment
purposes, while other agricultural
goods and fuel can be used for
final or intermediate
demands. Tariff rates are different on all seven of these
possibilities.
The various factors of production
are assumed to receive their marginal
revenue products
(MRPs). The modelling
of the urban labour market is
likely to play an important
role in our results as tariff reductions
on final
and intermediate
goods will cause a shift in production
away from protected
traded goods towards goods which use relatively large amounts of imported
intermediate
inputs. Similar to most developing countries, Kenya has a dual
labour market in which wages in the urban formal sector are above marketclearing levels. In the immediate
post-colonial
period this was most likely
caused by the Africanization
of many public sector positions, as often the
colonial pay scales were adapted or only slightly modified. In the 1970s the
minimum
wage was the main culprit according to Collier and La1 (1986, p.
237). It is also likely that the role of the Kenyan government
as an employer
of last resort for university graduates has become a very important
source of
dualism
in the 1980s4 Although
most dual economy
models follow the
31ntermediate
manufacturing
and agricultural
goods, investment goods, and final manufacturing and agricultural
goods are all modelled as composite
commodites.
That is, once the total
demand is calculated, the combination
of imported and domestic goods needed to produce that
amount is determined
using a CES function. As relative prices change, the shares of domestic
and imported
goods will change within the limits allowed by the CES function. The price
responsiveness
will also depend of course on the assumed elasticities. In the sensitivity analysis,
discussed below, the model is run with different elasticities to test the importance
of these
assumed values on the results. Also note that the elasticity of demand for each good is not
constant, even though the elasticities of substitution
between imported and domestic goods are
constant.
“ln his study of the job experience of 300 students who had graduated
from the University of
Nairobi between 1970 and 1983, Hughes (1986, pp. 153-155) found that in the last of the four
groups which he analysed, 1983, most graduates
had been ‘placed (in the public service) outside
their area of expertise and interest...without
the complementary
resources
they need to be
productive’.
In fact, in his sample 79% of the 1983 science graduates
and 96% of the 1983 arts
graduates were employed by the public sector.
We would also like to note that Collier and Lal (1986, pp. 235239)
believe that the extent of
dualism
in Kenya’s non-agricultural
labour force is exaggerated,
with much of the wage
differentials being due to skill differences. In our model we do not differentiate
between skilled
and unskilled labour as we do not have the required data. In the conclusions
we shall comment
on the effects that the inclusion of a skilled labour force might have on our results.
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Harris and Todaro (1970) tradition of rigid urban formal sector wages, the
evidence in Kenya seems to indicate that there is a surprisingly large amount
of urban wage flexibility. [See Vandemoortele (1984) for a summary of the
evidence.] Therefore, we have decided to run the simulations under the
assumption that all urban wages are flexible but that both formal and
informal urban labour stocks are fixed within period, with adjustments being
allowed only between years (as described below in subsection 2.7). That is,
instead of the labour forces adjusting to the wage disparity, the wage
disparity adjusts to the labour forces. 5 Note also that, in contrast to the
standard Harris and Todaro model, there is no unemployment. All of the
urban workers who are not in the formal sector are employed in the informal
sector.6
2.2. Income, savings and investment
There are 16 income groups in the model. The first eight income groups
are coffee or tea smallholders - the richest peasant farmers, on average, in
Kenya. As there are two different sectors of smallholder production of both
coffee and tea and both crops have a long gestation period, there are four
types of both coffee and tea smallholders - coffee mature and immature in
agricultural regions I and II, tea mature and immature in regions II and III.
Kenya has been divided into four different agricultural regions. While other
agriculture can be grown in all four regions, coffee can only be grown in
regions I and III and tea can only be grown in regions II and III. Note that
coffee and tea smallholders do not farm exclusively coffee or tea but only a
portion of their land. Therefore, their income will come partly from the
return on coffee or tea land, partly from other agriculture, partly from their
labour, partly from any capital they own, and partly from their portion of
redistributed government revenue (as described below).
The ninth to twelfth income groups consist of smallholders in the four
agricultural zones who historically grew anything but coffee or tea. They
receive the return on their land and capital, their labour, and their portion of
redistributed government revenue. The thirteenth income group consists of
landless rural labourers who only receive their labour and their portion of
redistributed government revenue.
Capitalists form the fourteenth income group. They receive the return to
51t also seems unlikely that the urban formal sector would be capable of a large, rapid
expansion. In a recent report Godfrey (1987, p. 80) linds that there are severe skill shortages in
most formal sector employment
areas.
6This modelling feature is similar to Fields (1975) model. With resepct to the urban sector,
our model most closely resembles the variation
of his model with no labour turnover.
One
major difference is that while rural workers could go directly to the formal sector in his model,
they must first stop at the informal sector in our model. This assumption
was made solely due
to data limitations.
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Table 2
The income classes.
Income
class
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Description
Coffee smallholders,
zone I
Coffee smallholders,
immature
trees, zone I
Coffee smallholders,
zone III
Coffee smallholders,
immature
trees, zone III
Tea smallholders,
zone II
Tea smallholders,
immature
plants, zone II
Tea smallholders,
zone III
Tea smallholders,
immature
plants, zone III
Other agriculture
smallholders,
zone I
Other agriculture smallholders,
zone II
Other agriculture
smallholders,
zone III
Other agriculture smallholders,
zone IV
Landless rural labourers
Capital and plantation
owners
Urban formal sector labourers
Urban informal sector labourers

Labour force”
share (‘A)

Income
share (%)

0.69
0.21

(0.49, 1.17)
(0.22,O.lO)

0.83
0.08

(0.32,0.89)
(0.09,0.03)

1.12
0.16

(0.92, 1.32)
(0.45,0.2)

1.34
0.06

(0.83, 1.41)
(0.19,O.Ol)

0.79
0.27

(0.03,1.41)
(0.17,O.lO)

0.62
0.12

(0.01,1.01)
(O.OS,O.OS)

0.98
0.36

(0.03, 1.80)
(0.24,0.17)

0.86
0.16

(0.05,1.39)
(0.11.0.08)

10.10 (12.6,7.20)

4.98

(7.15,3.99)

12.94 (18.0,9.3)

6.37

(9.49,5.14)

21.69 (30.0,15.4)
3.69

(4.81,2.84)

4.93 (0.0,6.24)
2.90 (2.85,2.96)
23.12 (21.14,25.4)
16.05 (6.97,24.62)

10.67 (15.8,8.54)
1.84

(2.53, 1.58)

1.26 (0.0, 1.34)
41.86 (34.76,46.47)
24.48 (25.74,22.48)
4.47 (2.84,5.59)

“The first numbers are the average labour force shares and income shares over the
entire period. The bracketed
figures are the labour force shares and income shares in
1964 and 1983, the first and penultimate
years of the study. (1984 is not given as it was a
year of both severe drought and extraordinarily
high tea prices.)
Sources: Republic of Kenya, Statistical Abstracts, 1964-1984; Integrated Rural Surveys,
197441979; Coffee Board Reports, 1964-1984; and Kenya Tea Development
Authority,
Annual Reports, 1964-1984.

their capital, the return to land on tea and coffee plantations,
and their
portion
of redistributed
government
revenues
less income
taxes. Urban
formal sector labourers,
the fifteenth income group, receive their wages and
the return
to any capital they own plus their portion
of redistributed
government
revenues less income taxes. The sixteenth income group consists
of urban informal sector labourers who receive their wages plus their portion
of redistributed
government
revenue. In table 2 the income groups are
defined for easy reference, and their average historical
percentages
of the
labour force and income are given.
As interest rates were kept artificially low in Kenya, the only constraint
on
investment
seems to have been the availability
of savings. Therefore, it is
assumed that investment
equals savings. The capital formation
function is a
two-stage composite
commodity
function combining
domestically
produced
building and construction
and manufacturing
output with imported manufac-
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tured goods. This formulation
allows us to test whether or not any of our
results are sensitive to the amount of substitutability
between domestically
produced and imported capital goods.

2.3. Government

revenue and expenditure

The government
receives revenues from indirect business taxes, income
taxes on capitalists
and urban formal sector labourers,
import and export
duties, and capital flows. Capital outflows or, usually, inflows are assumed to
come from or go to the government
who subsequently
redistributes
them.
Government
revenues are then allocated according to the values given by the
1976 Kenyan
SAM, subsequently
modified by Vandemoortele
(1987). The
historical demand for government
services for each income group was also
calculated using the 1976 SAM.

2.4. Consumption,

utility and welfare

The savings rate for each group in every year is fixed. The demand
functions
for the 16 consumer
groups are derived from linear expenditure
systems (LES), which are derived from utility functions.7
Only nine of the
11 goods in the model are used in final domestic consumption.
All coffee is
exported, while the output of the building and construction
sector is only
used as an intermediate
good and for capital formation.
For other agriculture and manufacturing
consumption
there is a second stage, consisting of a
domestic and a foreign component,
similar to investment.
The consumers
choose the import-domestic
mixture of goods which minimizes cost subject
to the restriction
that they ‘combine to form’ the amount of the composite
good demanded in their LES. (In practice this means an iteration is used in
the computer program so that the price of the composite good is the same as
the one put into the LES.)
To compare the simulation
results with the historic amounts, the method
of equivalent variations is used. The equivalent variation (EV) for each group
is the change in income, positive or negative, that would have been necessary
at the old pre-simulation
prices to leave an agent with the post-simulation
utility level.’ In the simulations
emphasis will be place upon the EVs as a
percentage of historic income that result from any policy experiment.

2.5. The foreign
All coffee

sector

production

is exported

as is any

excess

of tea supply

over

‘While it would be theoretically
more desirable to have savings in the utility function, the
data on savings in Kenya are so poor that we decided to use fixed rates.
*For an explanation
of equivalent variations, see Just, Hueth and Schmitz (1982, pp. 84-94).
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domestic demand. Exports of other agriculture, manufacturing, and private
services depend upon the relative prices of domestically produced and foreign
goods as well as the values of the export elasticities. Imports of intermediate
products have already been calculated from the input-output matrix. Imports
of consumer goods have already been determined from the composite
commodity functions. As all groups, including the government, are constrained to their budgets, the balance of payments must equal zero.
2.6. Computational

methods and within-period

equilibrium

Due to the assumptions of zero profits, constant returns to scale, and cost
minimization, if the factor markets are all in equilibrium, the goods markets
will also all be in equilibrium. Therefore, we begin with a vector of factor
prices. If any of the excess demands for the factors of production are
significantly greater than zero, the factor prices are then adjusted using a
linearized version of the Newton-Raphson method. This solution procedure
is usually very quick, calling for live or six iterations per year for major
policy changes.’
2.7. The dynamic adjustment

equations

The last group of equations are those which link the 21 years of the study
together. These are the rural-urban
migration equation, the investment
allocation equations, the labour force growth equations, and the land reallocation equations. Similar to the within-period equations, all of the dynamic
adjustment equations are calibrated each year to tit the data perfectly. For
example, although rural-urban migration depends upon the differences in
expected urban and rural incomes, a simulated migration will also depend
upon the degree of responsiveness to the income gap in the historical
situation. 1O
The rural-urban migration equation is similar to the Fields modification
of the standard Todaro equation, in which a portion of the labour force will
migrate each year if the weighted average of the formal and informal sector
wages is higher than the rural wage [see Todaro (1969) and Fields (1975)].
The weights depend on the changes in informal and formal sector employ‘The solution procedure is similar to the one used by Whalley (1984). McMahon
(1989) gives
a more detailed description
of this solution procedure.
toIn the dynamic adjustment
equations agents are not completely utility or prolit maximizing.
For example, in each year rural-urban
migration does not occur until the expected incomes are
equal but only in the same proportions
as historically
moved for a given income gap. The
reason for this modelling procedure
is that we believe other factors which we were unable to
include are taken intoconsideration
(such as risk) when a migration
decision is made. The fact
historically
the expected wage gap only closed slowly (and similarly for the expected difference
on the return to alternative investments) suggests that these other factors do exist.
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ment in a given year, not on the absolute
levels of employment.
The
allocation between the formal and informal sectors of a change in the urban
labour force depends on the historic allocation.
For example, if 30% of an
historic increase in the urban labour force went to the formal sector in a
given year, 30% of a simulated increase in the urban labour force would also
end up in the formal sector.
The allocation
of investment
among the various sectors is a two-step
process. First, it is divided between the rural and urban sectors. This division
depends upon both the average rate of return of capital in the two sectors
and the share of each in the aggregate capital stock. Then the urban sectors
are each allocated
the same share they received historically
(while other
agriculture receives the entire rural share).
Although
the total amount of land was fixed, land could be transferred
from other agriculture to coffee or tea. However, as coffee and tea expansion
is controlled
to a large extent by the Kenyan government
- from 1964 to
1972 and 1981 to 1984 coffee hectarage was fixed because Kenya banned the
planting
of new coffee trees in order to meet its commitments
to the
International
Coffee Agreement - in most of the simulations
both tea and
coffee hectarage will be fixed at their historic amounts.
That is to say, as
smallholders
were already constrained
by the government
in the planting of
new coffee or tea trees, a drop in the relative price of other agricultural
goods would not likely lead to an expansion
of tea or coffee hectarage, and
vice versa. One implication
of a fixed land allocation
is that the equivalent
variations
of other agricultural
farmers will not depend on their zone of
origin as all other agricultural
smallholdings
are assumed to be of the same
value.
To complete the model all that remain to do is to add (or subtract) new
investment,
land reallocation
(when permitted),
and changes in the labour
force (including those due to population
growth) to the stocks which existed
at the beginning
of the year. Then the model is run again for the next year,
and so on until the final year, 1984, is reached.

3. The simulations
Five different simulations
are run (not including
the sensitivity analysis).
For the respective simulations
the following tariffs will be set equal to zero:
(i) all final goods; (ii) all intermediate
goods; (iii) manufactured
investment
goods; (iv) all final and intermediate
goods; and (v) all goods.
Table 3 gives some of the results of the simulations.
For the economy as a
whole the removal of tariffs on either final or investment
goods is welfare
reducing;
tariff removal on intermediate
goods, however, results in large
welfare increases. Moreover, the gains in welfare from removing the tariffs on
intermediate
goods fall from 4.050/, to 3.04% if final goods are included and
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Table 3

-Simulation”
Total equivalent
variations as a
percentage of GNP
Percentage change
in real GNP
Percentage change
in investment
Percentage change in
rural-urban
migration
Years for structuralb
readjustment
Equivalent variation as
a percentage of income
for income class number
1
2
3
4
5
6
I
8
9-12
13
14
15
16

No. 1

No. 2

-0.89

4.05

- 1.15

6.49

- 1.03
-.154

No. 3

No. 5

3.04

2.62

0.23

5.24

5.41

10.74

4.27

8.97

12.49

2.80

- 0.94

1.46

-0.31

9, 10

0.87
-3.19
0.76
-2.81
- 0.47
-1.47
-0.26
- 1.54
- 1.06
1.38
3.22
-0.83
- 3.78

No. 4

2.86
-2.17
3.28
- 0.94
2.33
1.15
2.37
1.05
2.66
- 9.45
3.47
7.08
4.89

1.67
-2.73
1.73
- 1.95
0.64
- 0.44
0.89
-0.52
- 0.24
1.47
- 1.26
-0.93
0.37

-0.50

9, 10

9, 10

3.75
- 5.69
4.08
-4.05
1.75
- 0.49
2.02
- 0.68

5.36
- 8.47
5.77
-6.11
2.32
- 0.96
2.83
- 1.25
1.33
-- 6.84
5.03
5.31
-0.39

1.46
- 8.32
6.31
6.36
0.43

‘In all simulations
urban wages adjust to fixed urban formal and informal
labour stocks. In the respective simulations
the following tariffs are eliminated: no.
1 - tinal consumption
goods only; no. 2 intermediate
goods only; no. 3 - capital
goods only; no. 4 - linal consumption
and intermediate
goods; and no. 5 - all
goods.
bThe first number is the number of years until the movement
in the capital
stocks to the industrial
sector has reached its peak. The second number is the
number of years until 90% of the total equivalent variation is realized.

goods are also included. Note also
even further to 2.62% when investment
on the method by which the
that these results do not seem to be dependent
total equivalent
variations is calculated - that is, by summing the EVs of the
16 income groups - as changes in real GNP closely follow the total EV. (The
increase in GNP is usually larger than the increase in the total EV as
changes in investment
will be directly captured in GNP but only indirectly
via an increase in future consumption
in the EV.)
The pattern
of results in the first three simulations
is not all that
surprising.
If only the intermediate
tariffs are removed, the costs of production of domestic producers
will be lowered, yet they will have the same
amount of protection
for final goods. The only direct negative effect would
be on the industries
producing
intermediate
agricultural
and manufacturing
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goods. The first of these is quite small. Moreover, both use a large amount of
intermediate imported manufactured goods in their production processes, so
the net loss in competitiveness would be small. In sum, the removal of
intermediate tariffs results in both production and consumption gains.
The removal of final goods tariffs has the opposite production effects of
the above. Domestic firms still have to pay the tariffs on their intermediate
goods but now face stiffer competition on final goods. While there are some
positive consumption effects - for example, capitalists, who consume a large
amount of imported goods, have a positive EV of 3.22% - the production
effects dominate. It is not quite as clear why the elimination of tariffs on
capital goods has a negative effect in total. The biggest losers in this case
(simulation no. 3) are the capitalists and urban formal sector workers. (In
fact, the total EV of the remaining 14 groups is slightly above zero.) The
cheaper imported capital increases the competition facing domestic producers
of capital, which includes the labour-intensive building and construction
sector. The bigger capital stock should eventually work in favour of the
urban formal sector labourers. Also, the cheaper capital should lead to
increased profits of the capitalists, who are by far the biggest savers in the
country. (Note that investment increases by 4.27% per annum in the
simulation.) However, it is only in the last three years of the study that the
capitalists have positive EVs and only in the last two years that the same is
true for the urban formal sector labourers.
The results which are the least obvious intuitively are in simulation no. 4.
When tariffs on final goods are also removed, the gains from removing
intermediate tariffs are lowered. Unlike the case when only final goods are
also removed, producers do not have the double burden of less protection
and higher intermediate goods costs. Therefore, one might suspect that
welfare would go up even higher than in simulation no. 2. If we examine the
income distribution effects of the simulation, we can come to some conclusions as to why the opposite result occurred. Almost all of the decrease in
the total EV came from agricultural smallholders (groups 9 to 12) and
informal sector labourers (group 16). The former saw their EV drop from
2.66% to 1.46% and the latter from 4.89% to 0.43% when we go from
simulation no. 2 to no. 4. The large loss to the informal sector workers was
due to the fact that they do not consume any imports and they had to face
stiffer competition from formal sector goods, resulting in a drop in the price
of their own product. The smallholders also faced greater competition from
imports without deriving any consumption benefits. (Of course, both of these
groups would benefit on the consumption side from the indirect effects of
price reductions of domestic manufactured goods.) Moreover, a move to the
informal sector, their most likely option, is now less attractive. In sum, five of
the poorest classes, constituting on average 64% of the work force, now face
increased competition without receiving any direct consumption benefits.
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Until a country reaches a modest level of economic development, it is likely
that widespread removal of tariffs on imported consumer goods will have
this result. In simulation no. 4 the trickle-down effects were not enough to
offset the negative distributional effects.
In all but the intermediate tariffs and intermediate and consumption tariffs
cases rural-urban
migration is predicted to be less than the historical
amount, although the differences are not very large. These declines are
caused by a combination of lower relative urban formal sector wages and
employment induced by the lack of protection. When intermediate goods
tariffs are removed, however, there is an increase in both the wage rate and
size of the formal sector labour force, resulting in a small increase in
migration. This increase is less than might be expected as it is largely offset
by the drop in informal sector wages - an important consideration in the
potential migrant’s decision - as there are no imported intermediate goods in
informal sector production.
The distribution of the gains or losses from tariff cuts are very unequal.
The richest peasants (coffee farmers) - income classes 1 and 3 - are the only
groups who gain in all five simulations. The next richest group of peasants
(tea farmers) and capitalists gain in four or the five simulations. While the
poorer smallholders, informal sector labourers, and formal sector labourers
all gain in three of the five simulations, the much richer latter group receives
substantially higher benefits. With only three exceptions - landless rural
labourers in simulations nos. 1 and 3 and informal sectors labourers in
simulation no. 2 - the poorer peasants, landless rural labourers, and informal
sector labourers see their relative positions weaken substantially in all of the
simulations. The reasons for these results are straightforward. First, the
richer peasants are coffee and tea farmers who were not receiving any
protection in the first place. When tariffs are removed, the cost of goods they
use in consumption and intermediate production both fall. Second, for
capitalists the increased welfare gains due to lower imported final goods
prices are significantly higher than the losses they suffer due to greater
foreign competition, as can be seen by the positive percentage EV of 3.22
when only the tariffs on final goods are removed. When tariffs on intermediate goods are reduced, their profits increase due to lower costs and the
subsequent shift in demand towards their products. Third, as explained
above, the other agricultural smallholders do not consume many imported
goods, either for intermediate or final purposes. Moreover, they now face
increased competition from agricultural imports used for these purposes.
Although they do have substantial positve welfare effects when tariffs are
removed exclusively on intermediate goods, it should be noted that it is not
until the seventh year that these effects, in total, become positive, implying
that the benefits they receive are not directly from the policies but more of
the nature of trickle-down effects as the economy expands. Fourth, informal
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sector workers do not purchase any imported intermediate or final goods;
consequently, as the policies tend to work against the goods that their
sectors produce, they also suffer relative losses in most of the simulations.
Similar to other agricultural smallholders, the benefits they receive from the
expanded economy offset the above negative effects when the intermediate
tariffs are the only ones removed. (The increase in formal sector employment
is very important in this case.) However, the cumulative welfare effects are
not positive until the eighth year. Fifth, the most extreme and confusing
results are to be found with regard to landless rural labourers. They suffer
large losses in the three simulations when the economy expands. Agricultural
demand expands much less than the rest of the economy as the marginal
budget shares of food in the LES systems tend to be low, especially for the
richer classes who are the direct recipients of the benefits of the tariff policy.
Therefore, the relative wages of landless labourers fall, and as they have no
other sources of income, unlike the smallholders who have claim to both
land and capital, they see their purchasing power deteriorate. Note that in
the first and third simulations they actually have welfare gains (even though
the rest of the economy is suffering) due to the relative drop in nonagricultural prices.
The simulations were also run allowing for substitution between other
agriculture and coffee and tea, but the results were very similar. For example,
in simulation no. 2, where only intermediate tariffs were removed, the
aggregate welfare effect was 3.97% versus 4.05%. The only difference in the
run is that there is a small decrease in tea hectarage and an even smaller
increase in coffee hectarage. These changes result in smaller percentage EVs
for tea smallholders and some changes to other agricultural smallholders. In
effect, some smallholders mistakenly switched from tea to other agriculture.
As the farmers’ response is calibrated to historic changes which were
constrained by the government, it is quite unlikely that a rise in the relative
return to other agriculture would have caused such a land movement;
consequently, these results must be treated with extreme caution.
It also may be informative to investigate the point at which the economy
‘settles down’ to the new tariff structure. That is, as many of the studies of
tariff cuts are in a static perfectly mobile capital setting, the length of time
over which the structural adjustments will take place - and the corresponding political feasiblity of this time path - is usually unknown. We have
already seen that even in the simulation where all groups benefit absolutely
from the removal of the tariffs, the poorer groups receive their gains far into
the future. If the policy-makers have social welfare functions which favour
these groups, such long lags may cause them to cancel an otherwise
favourable policy. As we can immediately reject simulations in which there
are both overall welfare losses and regressive distributive effects, we will only
look at the second, fourth, and fifth simulations.
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Row 4 of table 3 contains the number of years until ‘structural stability’ is
reached as determined
using two quite different approaches.
The first figure
is the number
of years it took for SOo/, of the long-term
average yearly
percentage EV to be reached. The second figure is the number of years until
the movement
of captial to the industrial
sectors reached its highest point.
That is to say, as the removal of intermediate
goods tariffs lead to relatively
larger increases in industrial capital vis-a-vis agricultural
capital, there was a
shift in investment
towards the urban sector. While the second figure may be
a better indicator
of the length of time before structural
adjustment
is
completed,
the first may be a more important
consideration
to the policymaker. In all cases it took approximately
10 years before the adjustment
was
largely completed, a figure which does not seem too far out of line with the
recent experience of a number of newly industrialized
countries.
Before we proceed to the conclusions,
a few comments on the sensitivity of
our results to the chosen elasticites are in order. In our model the various
elasticities of substitution
and export elasticities are fixed for a given run,
although it could be argued that the values of these elasticities depend on the
level of tariffs. Therefore, the tariffs were run under a variety of assumptions
with regard to these elasticities in order to test the sensitivity of the results to
their values.”
In our experiments
we have assumed
that the various
substitution
possibilities
- in production,
intermediate
imported
versus
domestic goods, investment,
exports, and composite commodity
consumption
- are relatively
high.”
While to do even a modest cross-section
of the
various combinations
of elasticities for all of our simulations
would take a
prohibitively
lengthy period of time, by judiciously
choosing a number of
different combinations
some idea of the importance
of the elasticities can be
ascertained.
Accordingly,
we have concentrated
on the first group
of
simulations
and within that group on the second simulation,
the one in
which only intermediate
tariffs are removed. We would like to note, however,
that random checking of the other simulations
has led us to believe that the
changes in equivalent
variations
induced by different elasticities are roughly
the same in most cases.
When the group of elasticities were changed one by one, the changes in
percentage
EVs were modest for even large changes in the elasticities
of
substitution
in investment
or composite commodity
consumption
in simulation no. 2. The same result held true for modest changes in the production
elasticities, although large changes had quite strong results. For example, the
aggregate percentage EV fell from 4.05’j/, to 3.84%, 3.84% , and 3.500/, when
the investment,
consumption,
and production
elasticities were set at the low
“Although
the structure of the model is fixed, the values of the other, calibrated
parameters
also change when the elasticities change, giving a partial reply to this type of Lucas critique.
‘*In the main runs the following elasticities were used: production
2: intermediate
goods - 2;
exports - 4; investment
2; and composite commodity
consumption
- 2.
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value of l/4, respectively. The large drop in the latter case was due to the
fact that the larger capital stock predicted by the simulation
could not be
used as effectively with labour.
In fact, the capitalist
class saw their
percentage
EV fall from 3.47% to -l.SS%,
while the urban formal sector
labourers saw theirs rise from 7.08% to 9.98%.
When the export elasticities were reduced from 4 to 2.5, the aggregate
percentage EV fell from 4.05% to 3.09%. This drop reflected the fact that it
would be more difficult to obtain the foreign exchange to take advantage
of
the removal of tariffs on intermediate
goods. As is to be expected, the most
important
parameters
were the elasticities of substitution
between imported
and domestic inputs. The aggregate percentage EV fell from 4.05% to 2.55%
to 1.49% when these values were reduced from 2 to 1 to l/4. It is our belief
that the higher elasticity values are more likely as we are concerned with a
move from domestic to imported inputs where substitution
is likely to be
relatively
easy. (If the simulation
called for a movement
in the other
direction, the opposite would likely be true.)
When it was assumed that all elasticities were relatively low, the aggregate
EV fell to 0.73%. While there was an across-the-board
drop, capitalists
suffered relatively more and urban formal sector workers and coffee producers relatively less than the other groups, leaving the income distributional
effects in an ambiguous position as compared to the original simulation.
In the main simulations
it is implicitly assumed that foreign and domestic
products
are good (although
not perfect) substitutes.
If we assume that
imports
are poor substitutes
for domestic
goods for all end-uses,
then
aggregate percentage EV falls from 4.05% to 1.31%. If we also assume that
there are not any good foreign substitutes
for Kenya’s exports (and ignore
the fact there would be an optimal tax), the aggregate EV falls further to
1.03%. Therefore, as expected, the gains of tariff removal are substantially
larger if foreign and domestic products are good substitutes.
As the results often vary considerably
for large changes in the elasticities
or even for more modest variations
in the case of the intermediate
and
export elasticities, we thought it could be helpful to run a simulation
with an
educated ‘best guess’. Keeping in mind that we are speaking about substituting imported
goods for domestic goods, the elasticities
of substitution
in
intermediate
and consumption
goods were set at 2. Following the results of
Maitha (1973), the production
elasticities were set at 1. As investment
goods
include building and construction,
an intermediate
value of 1 was chosen for
this elasticity. Given the small size of Kenya’s economy, export elasticities of
3 were thought to be reasonable.
The increase in aggregate
EV fell from
4.05% to 3.00%. The percentage EV for coffee smallholders,
tea smallholders,
other agricultural
smallholders,
landless rural labourers,
capitalists,
urban
formal sector labourers,
and urban informal
sector labourers
were 3.19X
2.35x, 1.58(x, - 6.69%, 1.34x, 6.14%, and 2.44x, respectively.
The corres-
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ponding values in the main run where all substitution was relatively easy
were 3.07%, 2.35x, 2.66%, -9.45%, 3.47%, 7.08%, and 4.89%. The groups
which rely on the trickle-down effect and urban formal sector workers lost
roughly the same proportion as aggregate welfare, the coffee and tea
smallholders were largely unaffected by the change, capitalists suffered a
large drop as they had to both pay higher wages and reduce their prices
relatively more in order to increase exports, and the welfare of landless rural
labourers was substantially reduced. All in all the gains from the tariff
removal were distributed more equally in this ‘best guess’ case.

4. Conclusions
The results of this paper suggest first and foremost that (i) if dynamic lags
are taken account of and (ii) if imported goods are separated by their enduse, then the unilateral removal of selected tariffs can have a very significant
impact on the welfare of a developing country. In contrast to the weak
results of most of the numerical studies of tariff removal, we consistently
found welfare gains of over 2% per year when all tariffs were removed, and
these benefits nearly doubled when tariffs were removed on intermediate
goods only. I3 In addition, our results did not depend upon either increasing
returns to scale or perfect substitutability of domestic and foreign goods,
although they were strenghthened by high export and intermediate goods
elasticities.
Our second major result is that the distributional impact of the removal of
tariffs is likely to be very large if the country in question has a dual
economy. In our simulations tariff removal has regressive distributional
effects and in some cases even leaves several classes absolutely worse off
despite important gains to the country as a whole. When there are more
widespread gains, these are usually due to a trickle-down effect which takes 7
to 10 years to manifest itself. While this is not a long time from a historical
perspective, from a political point of view it may not be an acceptable time
span.
The regressive distributional effects are a direct result of the dualistic
nature of the model. Of particular importance is the fact that the poorer
groups in society consume little or no final imported goods. While significant
growth in the economy is likely to give more and more people the ability to
afford consumer imports, we believe that the Kenyan economy is still far
from the stage of broad-based consumption of significant amounts of
“We make one qualification
with regard to our results in cases when only intermediate
tariffs
are reduced. If such a policy results in a large shift towards the production
of low value added
manufactured
goods for upper income consumption,
it it likely that the productivity
effects will
be small and that the distribution
effects will be very regressive.
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imported articles. Perhaps of even more importance is the hypothesized
urban wage gap. The spreading of the benefits of trade liberalization is
restricted by the fact that the urban formal sector can only expand slowly
due to a partially rigid downward wage. l4 When intermediate tariffs are
removed exclusively, it is especially likely that the urban formal sector would
expand, unless there is a shortage of required skilled labour. If the wage gap
is really a skill differential, as Collier and La1 (1986) suggest, then it is
unclear whether trade liberalization would have effects as regressive as our
model predicts (see footnote 1). Although the lack of skilled workers may
prohibit a significant expansion of the formal sector, it is likely that a less
restrictive policy setting would have encouraged more workers to acquire the
necessary skills.‘ ’
The results did appear to be sensitive to the values of the elasticities
chosen, especially with regard to intermediate goods, production, and
exports. For reasonable values of these parameters, however, we still
obtained quite strong results, although we must make the usual complaint
that there is a great need for more econometric work on the various
elasticities.
We also saw in our results that it took about 10 years for the country to
adjust to the new tariff regime. As most of the previous work on tariff
removal does not consider the path of adjustment, information on this aspect
of the results could also be useful for policy makers.
To conclude, the results of our model support two of the most popular
claims about trade liberalization: it would increase the growth of GNP but
only at the expense of a less egalitarian income distribution. These results
must be treated with caution as we have often departed from the pure
neoclassical foundations underlying the fundamental theorems of welfare in
our attempt to more adequately capture the institutional features of the
Kenyan economy (or due to data limitations). However we believe that the
structure of the model was more suitable for capturing the effects of trade
liberalization via tariff elimination than many of the previous attempts.

140f course, the elimination
of the wage rigidity could have profound effects whether or not
trade liberalization
takes place. In the model referred to in footnote 1, Blomqvist and McMahon
(1986) found that tariff removal was insignificant
compared
with the removal of the wage
rigidity.
“Two aualilications
snecihc to Kenya must be made here. First, at independence
in 1964
Kenya had a very small pool of skilled African labour; so it is not certain that the skilled labour
force could have been expanded any faster than it was. Second, in the 1980s many university
graduates have been unable to find adequate employment
(see footnote 4 above). It is not clear
whether this phenomenon
is due to the wrong skills being acquired or due to a lack of demand
for skilled labour in general. If the latter is correct, we are back to the existence of a nonmarket-clearing
wage.
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