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 Export Response to Trade Liberalisation in the presence of High Trade Costs:
Evidence for a Landlocked African Economy

by
 Chris Milner and Evious Zgovu

Abstract
The paper investigates the relative importance of trade policy and ‘natural’ sources of
export taxation in Malawi, a landlocked African economy.  These sources of export
taxation are in turn used to explore how export supply would respond to trade
liberalisation as opposed to measures which lower other international trade costs.  The
findings indicate that trade policy barriers are now only a limited source of ‘true’ export
taxation and that trade policy reform needs to be complemented with reforms to reduce
international trade, including transport, costs.
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1. INTRODUCTION

Despite significant liberalisation of trade policy across developing countries (see Dean,

1995; Oyejide, 1997) there are still a significant number of countries (especially in sub-

Saharan Africa) where there has been a weak or sluggish export response. A number of

explanations for this muted export and investment response have been offered.  Some

commentators emphasise problems of limited credibility and fear of policy reversals

(e.g. Collier, 1997).  Rodrik (1999) adds to this, a concern about the limited social and

physical infrastructure of many African economies to cope with adjustments induced by

trade reforms.  There are also a number of recent studies that draw attention to the extent

of the non-trade policy or natural barriers to trade, associated with for example a limited

transport infrastructure or locational characteristics (Amjadi and Yeats, 1996; Milner,

1997; Milner, Morrissey and Rudaheranwa, 2000).  These studies typically measure the

relative importance of trade policy and natural barriers and therefore the impact of

liberalisation on total levels of protection, but do not seek to identify or quantify the

impact of natural barriers on export performance.  This paper fills this gap for a specific,

land-locked economy in Africa (Malawi), by modelling export supply so as to capture

the relative impact of policy and natural barriers on export growth.  True export

protection measures that incorporate both policy and natural sources of taxation are

constructed for the period 1970-1998.  These measures of internal relative price changes

are then introduced into an econometrically estimated export supply model for Malawi,

alongside other influences (external real exchange rate and productive capacity).  This

innovation allows us to simulate the in- and out of sample impact of changes in natural

and policy barriers on export supply.  These simulations show that the contribution that

trade liberalisation has made thus far to export growth is small, relative to what could be

achieved by further liberalisation and/or lowering natural barriers.  Indeed for non-

traditional exports the elimination of natural barriers is predicted to induce a

significantly larger export response than that resulting from import liberalisation.

The remainder of the paper is organised as follows.  Section 2 reviews the characteristics

of the trade policy regime in Malawi, providing some summary information on policy

and natural barriers.  Section 3 sets up the modelling framework, exploring how the

relative price effects of these barriers can be represented within a ‘true protection’

theoretical framework and incorporated into the export supply function.  Section 4 sets
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out the empirical estimates of ‘true’ export taxation from policy and natural barriers.

These true protection rates of exportables (alternatively viewed as internal real exchange

rates) are introduced, alongside other factors, into export supply functions for Malawi in

Section 5.  The estimated functions for traditional and non-traditional exports are used to

decompose the total export response to lowering ‘true’ export taxation into policy and

natural barriers in Section 6.  The conclusions and implications of the study are set out in

Section 7.

2.  TRADE BARRIERS AND REGIME CHANGES IN MALAWI

Malawi is a small landlocked economy in the southern African region that shares

borders with Tanzania, Zambia and Mozambique.  It is not natural resource abundant,

but its major wealth-producing activities draw upon its relative abundance of low-skilled

labour and agricultural land.  As a result of this and relatively high transaction costs

facing manufacturing activities, its exports have traditionally been dominated by

particular agricultural products (tobacco, tea and sugar).  Indeed the share of tobacco in

total exports has tended to grow post-1970 (to over 65 per cent on average post-1987),

with the share of manufactured exports declining over this same period from about 24

per cent to 17 per cent.  The UK and US are significant markets for Malawi’s exports,

with South Africa and Zimbabwe still only receiving about one sixth of the country’s

exports.

Trade Regimes

Fig. 1 plots the average import tariff rates for the period 1970-1998.1 Although capturing

only tariff barriers the figure represents three distinct episodes for trade policy over this

period; a relatively free trade regime (1970-79), a restrictive trade regime (1980-86) and

a liberalising regime (1987-98).  During 1970-79 there was limited intervention in the

tradeable goods sector, with import tariffs used mainly for fiscal purposes and limited

use of import licensing and foreign exchange licensing on selected competing consumer

goods imports.2 These conditions changed sharply after 1979 in response to crisis

conditions, following a steady decline in export performance and the oil price shock. 

                                                
1 Information of duty collected on imports rather than scheduled tariffs was used.

2 Like many other low-income developing countries, Malawi has a relatively high dependence on trade taxes
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Further pressure on foreign exchange reserves was also exerted by the escalation of the

civil war in Mozambique.  Import tariffs were increased sharply and the coverage of

quantitative import and foreign exchange controls increased substantially.

Fig. 2 plots the changes in the extent of non-tariff barriers to trade, using the black

market premium as a proxy measure.  It shows a sharp rise in the black market premium

in particular after 1978, with a fall back to below 40 per cent after 1986.  Tax reforms

began in 1985, including tariff reduction and introduction of some export incentives

(removal of export surcharges and reform of duty drawback arrangements), were

complemented by the abolition of import licensing and quantitative restrictions in 1988

and with the substantial easing of foreign exchange controls.  By the mid 1990s the

average tariff was about 20 per cent and the black market premium was below 10 per

cent.

Fig 1.
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Fig 2.
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Export Barriers

In addition to barriers against imports which serve as indirect disincentive to export,

(implicit) direct taxation of exports has been used in Malawi either through periodic

export surcharging or through the price-setting behaviour of the country’s agricultural

commodity marketing board (Harrigan, 1988; Kydd and Christiansen, 1982).  We can

capture this with the ratio of the difference between the world and domestic price

relative to the world price.  The average implicit export tax rate is shown for our period

of analysis in Fig. 3.  The rate has tended to rise over time, though with considerable

fluctuation year-on-year.
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Fig 3.
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Natural Barriers

A further dimension of the barriers to trade that is often overlooked in policy-only

focussed analyses is natural barriers3.  It is particularly important not to do this in the

case of a landlocked economy such as Malawi, with its limited and underdeveloped

local freight capacity.  When confronted by disruption of its traditional and shorter

routes to the sea through Mozambique Malawi was forced to shift most of its

international freight through South Africa, using road transport through Zambia and

Zimbabwe (a distance of about 2,500 miles from its commercial centre of Blantyre)4.

Not surprisingly the route diversion increased markedly the country’s already

substantial natural trade barriers.  Fig. 4 plots the country’s average international

transport costs (freight and insurance costs as a percentage of the f.o.b. import value)

over the time period.  The normal barrier as a rate of tax from this source was about

15 per cent of the import value up to 1982.  This jumped sharply after this, rising to

over 60 per cent for the remainder of the period.

                                                
3 The terms ‘natural’ barrier is commonly used to capture the effects of factors such as geographical distance and

location on international transaction costs.  To the extent that it is such exogenous geographical factors
involved the term is not misleading.  To the extent, however, that it is endogenous factors such as the scale of
international transactions or national policies affecting the competitiveness or efficiency of sectors such as
international transport, then the term ‘natural’ may be misleading.

4 Rail transport through Tanzania was not used because of political differences, until the eventual complete
closure of the Mozambique route.  Dar es Salaam is however about 2,600 miles from Blantyre.
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It is evident from this review of sources of trade ‘taxation’ in Malawi that concentration

on import policy liberalisation as a means of stimulating export growth may lead to

incorrect conclusions or inappropriate expectations.  It is important that policy

formulation is based on a full assessment of both trade policy and natural barrier sources

of explicit and implicit export taxation.

Fig. 4.
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3. MODELLING FRAMEWORK: EXPORT SUPPLY AND ‘TRUE’ EXPORT 

      TAXATION

A standard export supply function is presented in terms of the foreign market price

relative to alternative prices in the domestic market, and the economy’s productive

capacity to support export production.  In formal terms the relationship is given as:

( )tttt KeerRfX µ,,= (1)

where

Xt     =  real exports measured in period t;

K      =  the economy’s productive capacity to produce exports;

Reer =  real effective exchange rate defined as  E.Pxw /Pd, sometimes referred to as a PPP

                         real exchange rate; and
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µ      =  error term.

An increase (decrease) of the Reer is interpreted as real exchange rate appreciation

(depreciation).5 Where exporters are price-takers in the world market, exchange rate

depreciation leaves the foreign currency price of a unit of exports unchanged, but it

provides incentives to expand export production as the number of domestic currency

units increases.

The choice of the measure of productive capacity is contentious.  Goldstein and Khan

(1978, 1985), Bond (1985), Noland (1989), Fosu (1992), Senhadji and Montenegro

(1999) use trend or secular output.  The argument for this measure is that relative prices

alone cannot fully explain the willingness and ability to supply exports.  Beenstock et al

(1994) argue that supplying the foreign markets is inversely related to increases in

domestic demand pressures.  Specifically, increasing domestic demand pressures for the

export good makes it more profitable to supply the domestic market than the foreign

markets.  Among other notable studies, Muscatelli et al (1995) use the stock of fixed

capital to capture the effects of increasing productive capacity and productivity on

export supply for some Asian newly industrialised economies.  While Haynes and Stone

(1983) measure capacity utilisation as the deviation-from-trend income. Deviation-from-

trend output has also been used by Bond (1985).  Bayes et al (1995), Hossain et al

(1997), and Ahmed (2000) measure capacity utilisation using trend output obtained from

the predicted values of an estimated exponential growth function.  Our choice for the

present work was in fact data-constrained, and we take agricultural GDP as a proxy of

capacity.

Most of the studies above have used “supply-quantity” models in which quantity is the

dependent variable. The use of such “supply-quantity” equations has been questioned,

however, and instead the “supply-price” equations in which price is the dependent

variable is advocated (Horowitz, 1970; Goldstein and Khan, 1978; Haynes and Stone,

1983; and, Muscatelli et al 1995, among others).  “Supply-price” models overcome any

                                                
5 This specification is the inverse measure of real effective exchange rate specified by the IMF(see International

Statistical Bulletin).  In above E = nominal exchange rate expressed in terms of units of domestic currency
units per unit of foreign currency; Pxw = world (‘world’ proxied by Malawi’s major trade partners) export
price; Pd = domestic price proxied by a country’s consumer price indices.
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simultaneity bias as well the assumption that producers are price setters, at least in the

short-run.  The formulation starts with the specification of export supply and export

demand models which are then solved simultaneously to express the price as dependent

upon the quantity supplied and demanded.  Specified in this way, it is argued that

exporters set prices depending on the quantity that the market absorbs.

The assumption of ‘price-setting’ would be most applicable to the analysis of supply

behaviour of major exporting countries or manufacturing firms with appreciable world

export market control.  In the context of a small open developing country, however,

producers face an infinitely elastic demand for the export commodities in the world

markets and are ‘price-receivers’.  Bond (1985) and Ahmed (2000) observe that in this

context it is permissible to use a single equation export supply function.

Extended Model

We posit that besides external-domestic relative prices and capacity variables, export

supply is also affected by internal relative prices or the level of true export taxation

arising from policy and natural barriers to trade.  Earlier studies have used similar

policy-determined variables.  For instance, Santos-Paulino (2000) uses estimates of

export duties (as a measure of trade distortion) in the analysis of the implications of

trade liberalisation for export demand.  But this is a partial measure of the domestic

relative incentive effect.

The extended function allows us to investigate explicit influences of external-domestic

relative price effects and internal relative price effects.  The latter are normally assumed

constant in the standard export supply model.  The external-domestic relative prices do

not capture any anti-export biases (and anti-import biases) associated with internal

relative price incentives (that is, inter-sectoral effects).6

Allowing for the above considerations, the extended export supply function can be

expressed as:

                                                
6 In theoretical terms it is quite possible for a PPP-type real exchange rate (RER) and domestic relative price RER

(i.e. true protection measure) to move in opposite directions (see for example Milner and McKay, 1996).
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0;0;0.... 3210
321 >><= δδδδ µδδδ teKeerRITX ttXtt (2)

where ITXt  is an index of the rate of ‘true’ taxation of exports (
*

XtT ), and the rest of the

variables are as in (1).

Rewriting in logarithmic form we have:

tttXtt KeerRITX µδδδδ ++++= lnlnlnlnln 3210 (3)

Taxation of Exports

The rate of true taxation of exports (
*

XtT ) is defined as the change in the domestic

relative price (P) of exportables (relative to the endogenously determined price of non-

tradeables) induced by trade policy and ‘natural’ barriers, namely:









∆=

Xt

Nt
Xt P

P
T

*
(4)

where X denotes exportables, and N denotes non-tradeables.  Rises in the relative price

of non-tradeables increase true export taxation, and falls reduce the rate of taxation7.

The traditional literature on true protection (Clements and Sjaastad, 1985; Greenaway

and Milner, 1987) expresses true measures of protection as the inverse of eq 3 i.e. with

PN as the denominator.

Consider the small country case with perfect substitutability between traded and local

goods, i.e. with full transmission of changes in the border prices of exports to locally

consumed exportables (or similarly from import prices to locally produced import

substitutes)8.  The nominal, domestic price of exportables can be affected by explicit

                                                
7 The literature on true protection (see for example Milner, 1995) typically identifies the rate of ‘true’ export

subsidy as )(PX/PN), with negative values identifying positive taxation.

8 The small country assumption is a reasonable one for Malawi.  Perfect substitutability between traded and
domestic goods, especially in the importables basket, is less credible.  The empirical estimates of true
protection allow therefore also for imperfect transmission.
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sources of taxation ( e
Xt ) or implicit export taxation ( i

Xt ) from the policies of export

marketing agencies or from international transactions, in particular transport costs ( n
Xt )

borne by domestic producers of exports.  Thus, for convenience, setting initial relative

prices equal to unity, the true rate of export taxation in the absence of any export

subsidies can be written as: 

Xt

XtN
Xt

P
T

Σ−
Σ+

=
1

ˆ*
(5)

where

n
Xt

i
Xt

e
XtXt ttt ++=Σ  denoting the sum of explicit and implicit taxation of exports; and,

NP̂  = proportionate endogenous adjustment of the price of non-tradeables to changes in

trade policy and ‘natural’ barriers on all tradeable goods.

Assuming substitutability between tradeables and non-tradeables and requiring

homogeneity we can express the proportionate change in the price of non-tradeables as

follows:

10ˆ)1(ˆˆ ≤≤−+= ωωω XMN PPP (6)

where

 ω  is the index of substitutability between non-tradeables and importables;

XP̂  is the proportionate fall in the nominal price of exportables following changes in e
Xtt ,  

                  i
Xtt  and n

Xtt ;

MP̂  is the proportionate change in the nominal price of importables following explicit or

                     implicit subsidisation of importables from tariff, e
Mtt , non-tariff, i

Mtt , and ‘natural’

                     barriers, n
Mtt .
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Whether NP̂  is positive or negative depends on the relative magnitudes of the sources of

nominal import taxation (raising MP ), and of nominal export taxation (lowering XP ),

and the value of the substitutability index.  As XP̂  increases and ω  falls then the

possibility of NP  falling increases.

Substituting (6) into (5) and for MP̂  and XP̂  gives us a measure of the overall true rate of

export taxation arising from explicit and implicit sources of policy taxation and

subsidisation from ‘natural’ barriers, namely:

Xt

XtMt
XtT

Σ−
Σ−+Σ

=
1

)2(* ωω
(7)

where   n
Xt

i
Xt

e
XtXt ttt ++=Σ     and      n

Mt
i
Mt

e
MtMt ttt ++=Σ

The rate of true export taxation depends therefore not only on the direct tax effects on

the price of exportables (tXt), but also on the indirect effects of trade policy interventions

on the price of non-tradeables (tXt, tMt) and on the domestic substitution relationships

(ω ).  True taxation of exports increases if any tXt  and tMt  increase (if ω >0).  Similarly

for given tXt  and tMt, the rate of true export taxation increases as ω  increases.

4. MEASUREMENT OF TRUE EXPORT TAXATION

The measurement of true export taxation requires information on nominal rates of trade

taxation, and estimates of the substitution index (ω ).

Nominal Rates of Trade Taxation

Some information on the component elements of trade taxation in Malawi for the period

1970-1998 were described in Section 2.  The detailed annual information and the sources

of this information are given in Appendix 1.  The overall rates of nominal trade taxation

(subsidisation) of imports (importables and import-competing production) (∑ Mt) and

exportables (∑ Xt) are reported in table 1, as period averages for periods corresponding

with the trade regimes discussed in Section 2.  The table reports estimates based on the
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assumption of both full and partial price transmission from traded to local goods9.  In

both cases the rates of nominal importables subsidisation increases in the early periods,

but falls significantly after 1986.  Average nominal exportables taxation increases

progressively from period to period, despite the fact that we are not incorporating (for

data unavailability reasons) transport costs on the export side into our measure of

nominal (implicit) export taxation.  Given the measured increase in transport costs on

imported goods, one might also expect that transport costs on exports would also be

driven up by the disruption to transport discussed in section 2.  In both sectors, however,

the nominal rates were, as expected, lower for the partial transmission case.

Table 1:   Percentage Rates of Nominal Subsidisation1 and Taxation of Tradeable

                Goods in Malawi
1970-79 1980-82 1983-86 1987-98

Nominal Subsidisation of Importables
(ΣMt):
a)  Full price transmission 41 119 199 116
b)  Partial price transmission2 33 97 163 95
Nominal Taxation of Exportables (ΣXt):
a)  Full price transmission 28 34 51 54
b)  Partial price transmission3 22 27 40 42

1 Subsidisation of import-competing production arising out of border taxation of imports.
2 Partial transmission of increases in tax-inclusive price of imports to domestic prices of importables.
3 Partial transmission of reductions in price received for exports to domestic prices of 

     locally-consumed exportables.

Given positive nominal taxation of exportables, combined with positive subsidisation of

importables, one may anticipate higher ‘true’ than nominal taxation of exports.  The

divergence of ‘true’ from nominal rates will be fashioned, however, by the substitution

index.

Index of Substitutability (ω )

Indices of substitutability between exportables (aggregate or traditional and non-

traditional separately) and non-tradeables were estimated using times series data on

                                                
9 Time series information on the prices of imports and import-competing goods and on the prices of exports and

locally-consumed exportables were used to estimate transmission coefficients.  (Regression estimates are
available from the authors).  The short run coefficient estimates were 0.65 and 0.79 for importables and
exportables, respectively, and 0.82 and 0.79 for corresponding long run transmission coefficients.



13

prices of categories of tradeable and non-tradeable goods10.  Times series models of

relative price change, augmented from income and trade balance effects, were estimated

for annual data for the period 1970-99.  (The estimates are available from the authors on

request).  The resulting estimates of the short and long run index (ω ) using the

alternative categorisation of exportables are reported in table 2.

Table 2:    Empirical Index of Substitutability (ω )

Model with Relative Price of: Short run (ω ) Long run (ω )
Aggregate Exportables 0.77 0.87
Traditional Exportables 0.79 0.92
Non-traditional Exportables 0.76 0.81

The results indicate relatively high substitutability between non-tradeables and

importables, and as expected higher substitutability in the long-run.  Also in line with

the values found for other developing countries, the index is higher when traditional

rather than non-traditional exportables are used in the regression model11.

True Export Tax Rates

Applying the alternative measures of nominal protection and estimates of the incidence

parameter to equation (7), we can derive a number of alternative estimates of true export

taxation for Malawi.  These are reported in table 3 for the same time periods or policy

episodes discussed earlier.  For each period short and long run measures are reported for

exportables as a whole and separately for traditional and non-traditional exportables,

both for the full and partial transmission cases.

                                                
10 The indirect method of inferring the substitutional relationship from revealed adjustment over time in the

relative prices of non-tradeables (PN/PX) to changes in the relative price of tradeables (PM/PX) is commonly
used in the true protection or incidence literature (see Greenaway and Milner, 1993).

11 Recall that substitutability between exportables (X) and non-tradeables (N) is given by (1-Τ).  For a higher
value of Τ, therefore, we are identifying a lower level of substitutability between X and N.  Given greater
factor specificity and greater concentration of activities often in traditional export sectors, we would expect
low substitutability between traditional exportables and non-tradeables.
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Table 3: Percentage Rates of True Export Taxation of Exports in Malawi

Alternative Estimates 1970-79 1980-82 1983-86 1987-98
Full Price Transmission:
a) Short Run

All Exportables 40 62 76 70

Traditional Exportables 43 68 80 74
Non-traditional Exportables 23 46 60 47

b) Long Run
All Exportables 42 63 78 72

Traditional Exportables 47 68 83 77
Non-traditional Exportables 24 48 62 48

Partial Price Transmission:
a) Short Run

All Exportables 25 44 59 49

Traditional Exportables 25 45 60 49
Non-traditional Exportables 16 36 50 36

b) Long Run
All Exportables 38 57 71 65

Traditional Exportables 40 61 76 69
Non-traditional Exportables 21 43 57 44

Firstly, it should be noted that positive true export taxation is consistently found for all

measures and all time periods, with the highest values consistently found for the end of

the restrictive trade policy episode (1983-6).  Secondly, and as expected, true taxation

rates are always higher for a particular category of measure for the full price

transmission case than the partial transmission case, for the long run than the

corresponding short run measure and for traditional rather than non-traditional

exportables.  Thirdly, we find that the long run rate of true export taxation is consistently

higher than the corresponding nominal rate of export taxation (reported in table 1).

It is evident from Fig 5 that the movements in the true rates of taxation for traditional

and non-traditional exportables are closely (positively) correlated.  It is evident also that

the increase in true taxation after 1978 was sharp and sustained.  By contrast the easing
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of taxation after 1986 is less marked and more gradual, with some evidence of reversal

after 1993/4.

Fig. 5.
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Before turning to investigating the impact of true export taxation on export supply, we

can consider the relative importance of alternative sources of export taxation on the

‘true’ rate of taxation.  In table 4 we show what the long-run true rates would be if a

particular source of export taxation were eliminated.  It is evident that by the period

1987-98 import trade barriers, especially QRs, were a relatively small source of export

taxation; eliminating import tariffs lowers the true tax rate from 77 per cent to 71 per

cent and eliminating QRs from 77 per cent to 76 per cent.  By contrast eliminating

implicit export taxes would substantially lower true taxation of traditional exports (77

per cent to 52 per cent), while eliminating even import transport costs on (the more

intermediate import intensive) non-traditional export sector would lower true taxation

from 48 per cent to 22 per cent.

     Table 4: Impact of Eliminating Sources of Import and Export Taxation on Long

Run Rate of True Taxation4 (1987-98)

Traditional Exports (%) Non-traditional Exports (%)
Actual Rate 77 48
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Hypothetical Rates with Removal
of:
Implicit Export Taxes 52 48
Import Tariffs (t) 71 36
Quantitative Import Restrictions 76 47
Import Transport Costs 64 22

4 Corresponds to the full price transmission results in table 3.

Note that our estimates of true export taxation do not include any direct transport costs

on exports for data reasons.  Although indirect effects via transaction costs on imported

intermediates are captured, it may well mean that we are underestimating the effects of

transport costs on true export taxation.

5. ESTIMATION OF THE AUGMENTED EXPORT SUPPLY FUNCTION FOR 

            MALAWI

The augmented export supply function (equation 3) was estimated using annual data for

Malawi for the period 1974-1998.  (Data definitions and sources for this stage of

empirical work are set out in Appendix 2).  We investigated first the time series

properties of the data using augmented Dickey-Fuller unit root tests, and then used the

Johansen-Juselius methodology to test for cointegration.

The unit root tests show (Appendix A.3) that the series are stationary in first differences,

while the cointegration test statistics (table A3.2) allows us to conclude that there is a

single cointegrating vector in which the right-hand side variables can be treated as

weakly exogenous.  On the basis of these results the export supply models may be

estimated using a single equation methodology; the estimates being as efficient as those

obtained by applying the Johansen approach.  We apply the Engle-Granger two stage

procedure.  The long-run estimates of the elasticities of export supply with respect to the

external relative prices, capacity of production and level of export taxation are obtained

by means of recursive least squares (RLS) estimation (which is useful for the study of

parameter constancy) of eq. (3) for both traditional and non-traditional exports.  The

elasticities are reported in table 5.
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Table 5:    Static Long Run Export Supply Model

Traditional Export Supply
Dependent Variable is lnXT

Non-traditional Export Supply
Dependent Variable is lnXN

Variables

Constant 0.01 (1.95) 1.78 (3.53)

lnITTX,t -0.65 (0.17)***

lnITNX,t -0.54 (0.14)***

LnReer 0.70 (0.34)** 0.85 (0.40)**

lnKt 1.22 (0.24)*** 1.02 (0.35)***

R2

Wald Π2

AR
ARCH
Normality
Xi

2

XiXj
RESET
Sample

0.92
311.50 [0.00]***

2.00 [0.16]
0.01 [0.92]
2.73 [0.26]
0.65 [0.69]
0.40 [0.92]
0.10 [0.76]

29

0.90
140.6 [0.00]***

0.93 [0.41]
3.39 [0.08]
1.83 [0.21]
1.66 [0.22]
1.59 [0.32]
3.42 [0.09]

25
Note: Reer = real effective exchange rate as a proxy of external relative prices, ITjXt = index of the true

export taxation of traditional exports (T) and non-traditional exports (N), K =production capacity
proxied by real index of agriculture output; ** and *** denote statistical significance at 5 and 1
percent, respectively; values in (•) are standard errors, those in [•] are p-values.

The diagnostic tests from the static long-run model show statistically significant Wald

Π2, high proportions of explained variation (R2), insignificant AR F-tests confirming the

absence of serial autocorrelation of the residuals, insignificant RESET statistics showing

that the models are well specified.  Long run parameter constancy is indicated in both

cases, with the estimated parameters lying within the 1-step residuals ± 2 s(e) bands.

Insignificant Chow-test statistics from the estimations of 1.21 (p-value of [0.48]) for the

traditional export supply model; and 1.53 [0.43] for the non-traditional exports model,

respectively, confirm the parameter constancy.

The elasticity of export supply with respect to the various variables have expected signs,

that is, positive signs on relative prices and production capacity, and a negative sign on

the true export taxation variable in all export supply models.  The elasticities of export

supply with respect to true export taxation are statistically significant, with a 1 per cent

increase in the true export taxation rate decreasing the volume of traditional exports

supplied by 0.65 per cent and non-traditionals by 0.54.



18

The coefficients on external relative prices or the real effective exchange rate are

statistically significant suggesting that in the long-run export producers benefit from the

depreciation of the real effective exchange rate.  The price elasticity for traditional

exports of 0.7 is lower than that for non-traditional exports of 0.85.  This supports the

usual view that non-traditional exports (manufactures) are generally more responsive to

relative prices than traditional exports.  Although the above elasticities are less than

unity, they are somewhat higher than those found in other studies.  For instance, other

studies have reported long-run price elasticities ranging between 0.42 and 0.78 (Reca,

1980), between 0.6 and 1.00 (Pandey et al 1982), between 0.4 and 0.5 (Chhibber, 1989),

and between 0.11 and 0.54 (Bond, 1985).

An error correction mechanism (ECM) from the equilibrium model was used to model

the short run dynamics.  ADF  test statistics confirm that the ECM is integrated of order

I(0), that is, the residuals are stationary.  This in turn confirms the presence of

cointegration in the long-run relationships generating the residuals.  Thus, the ECM

possesses long-run information and applying these together with the first-difference

series we can generate further useful information relating to the speed of adjustment to

equilibrium.

The short run or dynamic model estimates are reported in table 6.  The models pass the

usual diagnostic tests.  The proportions of explained variation are reasonably high

(nearly 70 per cent), the F statistics allow us to reject the hypothesis that all the

parameters are zero, and the test statistics for serial correlation in the residuals,

autoregressive conditional heteroscedasticity, and model misspecification allow us to

reject the respective null hypotheses.
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Table 6:     Short Run (Dynamic) Export Supply Models

Traditional Export Supply Non-traditional Export Supply

Variables

ECMt-1 -0.53  (0.17)*** -0.92  (0.19)***

∆ lnITTX,t-1 -0.57  (0.22)***

∆ lnITNX,t -0.46  (0.17)***

∆ lnKt-1 0.96  (0.35)** 0.92  (0.47)**

∆ lnReer 0.75   (0.31)***

∆ lnReert-1 0.53  (0.25)**

R2

AR
ARCH
Normality
Xi

2

XiXj
RESET
Sample

0.68
0.86 [0.54]
0.30 [0.58]
0.71 [0.70]
0.65 [0.73]
0.58 [0.82]
0.91 [0.35]

26

0.69
1.24 [0.41]
0.01 [0.96]
2.42 [0.30]
0.20 [0.98]
0.22 [0.99]
1.40 [0.25]

25
Note: Reer = real effective exchange rate as a proxy of external relative prices, ITjXt = index of the true

export taxation of traditional exports (T) and non-traditional exports (N), K =production capacity
proxied by real index of agriculture output; ** and *** denote statistical significance at 5 and 1
percent, respectively; values in (•) are standard errors, those in [•] are p-values.

The estimated coefficients are qualitatively similar to those in table 5, and again are

consistent with the hypothesised relationships.  As one might expect short run elasticities

are lower than the corresponding long run values, export supply responding less in the

short term to given changes in export taxation, the real exchange rate and productive

capacity.  Note also that the coefficient on the error correction term (ECM) is higher in

the case of non-traditional exports.  One would expect non-traditional exports to adjust

more quickly to equilibrium, with about 90 per cent adjustment within one year

compared to the less than 60 per cent adjustment in the case of traditional exports.

6. EXPORT SUPPLY RESPONSE TO LOWERING TRADE COSTS

Armed with estimated export supply functions and information about the relative

importance of trade policy and other sources of export taxation, we can explore or

illustrate the in- and out- of sample period export supply responses of ‘assumed’ changes

in alternative elements of trade costs (for convenience adopting a ‘holding other things

constant’ methodology).
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Common percentage reductions in trade costs (in-sample)

The first experiment is to illustrate in turn the export response for the in-sample period

for a 10% reduction only in each source of true export taxation (import tariffs, non-tariff

import barriers, implicit export taxes and natural barriers).  We use the coefficient on the

index of true export taxation from the estimated long run supply models (table 5),

holding the other variables constant.  The results for this simulation are reported in table

7, part a) for traditional exports and part b) for non-traditional exports.  Note that a

common percentage reduction implies differential absolute reductions in the particular

element of trade costs, given the magnitude of each element at each point in time.  The

‘simulated’ percentage changes in export supply are reported for the policy episodes

discussed earlier in the paper.  

By considering a common reduction we are able to indicate where greater marginal

effort might have been placed by the government of Malawi (and the multilateral

agencies) in order to increase export supply.  Clearly in the case of traditional exports

the largest simulated increases in export supply arise from a given lowering in implicit

export taxation, while for non-traditionals it is natural barrier reductions which exert the

greater leverage.  Note also that the export supply response to import tariff liberalisation

does not exceed that of the reduction of natural barriers in any of the sub-periods.  Of

course this does not mean that one can advocate one form of trade cost reduction over

another, given that there may be differential implementation costs and differential

welfare and other costs and benefits associated with the lowering of each source of trade

cost.  Indeed one may well wish to use all forms of trade cost reduction to promote

exports.  One should note from table 7 that the simultaneous reduction of all trade costs

produces a greater reduction in true taxation and increase in export supply than is

evident from the simple addition of each of the component reductions.  This arises

because policy and natural barriers in this institutional setting have multiplicative effects

on total trade costs.
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Table 7    Hypothetical Export Responses to 10% Reductions in Alternative Trade 

                 Costs

a) Traditional Exports
Percentage increase with reduction in:

Import
tariffs only

NTB’s
only

Natural
Barriers only

Export
Taxes only

All Trade
Costs

1970-79 0.9 0.2 1.1 2.9 5.3
1980-82 0.9 0.2 0.9 1.6 3.8
1983-86 0.5 0.1 0.5 1.4 2.8
1987-98 0.4 0.1 0.8 2.2 3.7

        b) Non-Traditional Exports

Percentage increase with reduction in:
Import tariffs

only
NTB’s
only

Natural
Barriers

only

Export Taxes
only

All Trade
Costs

1970-79 1.9 0.4 2.2 0.0 4.6
1980-82 1.5 0.3 1.6 0.0 3.5
1983-86 1.1 0.3 1.1 0.0 2.7
1987-98 1.1 0.2 2.0 0.0 3.4

An alternative way of illustrating the relative importance of alternative sources of trade

costs is to consider the following thought experiment: what would have happened to

export supply if each of the policy sources of trade costs had been eliminated after the

start of the liberalisation period in 1987 (assuming everything else constant), and how

would this have matched up to a 75% reduction in ‘natural’ barriers.

The elimination of implicit export taxes would (hypothetically) have generated a 26%

increase in traditional export supply, compared with a 5% increase from the elimination

of import tariffs and an 8% increase associated with the partial removal of natural

barriers.  For non-traditional exports the important (hypothetical) export supply

responses are associated with import tariff elimination (about a 15% increase) and

natural barrier reduction (24% increase approximately).  The story is clear, even for our

incomplete capturing of natural barriers it is evident that for a landlocked country, like

Malawi, natural barriers have been overall a more important constraint on export supply

than border import taxes.
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Out of sample simulations

Finally, we consider the ‘predicted’ out-of sample impact of the actual changes in trade

costs that occurred between 1998 and 2001 on export supply (again holding other things

constant).  These are reported in table 8, which also records the changes in the nominal

rates of each source of trade cost.  The predicted percentage change in export supply is

shown for each trade cost component separately, and for the combined or overall change

in trade costs.  The changes in import policy barriers were more modest than for natural

barriers and export taxation, and as a result it is the change in the latter (58.5% to

19.8%) which is predicted to have to greatest impact on traditional export supply

(+24%) and the fall in natural barriers (54.6% to 11.2%) which impacts most on non-

traditional export supply (+25%).  Overall there was a large decline in nominal trade

costs and in true export taxation rates, which ‘should’ have brought about large increases

in export supply; over 55% for traditionals and over 45% for non-traditionals.

Table 8    ‘Predicted’ Out-of-Sample Export Supply Effects of Actual Changes in 

                  Trade Costs (1998-2001)

Percentage Changes in:
Traditional Exports Non-Traditional Exports

From: 
Fall in import tariffs 
(29.8% to 11.1%)

5.2 14.0

Increase in NTBS
(0.9% to 1.8&+%)

-1.0 -2.3

Fall in natural barriers
(54.6% to 11.2%)

8.5 25.2

Fall in export taxation
(58.5% to 19.8%)

24.3 0.0

All trade costs 55.5 45.5

6.   CONCLUSIONS

This paper has integrated policy-induced and other trade costs into a single framework,

in order to examine both the relative importance of policy and natural sources of true

export taxation and the impact of both sources of export taxation on relative incentives

domestically to supply (traditional and non-traditional) exports.  It has applied the

framework to Malawi over the period 1970-98; a period over which this landlocked,

developing country in Africa has experienced marked changes in both its trade policy
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regime and in the nature of trade costs associated with transporting goods in and out of

the country.  The evidence shows that, for non-traditional exports in particular,

international transport costs have been a major source of true export taxation, and that

the export supply response is sensitive to trade cost-induced changes in true export

taxation.  It is clearly important in economies like Malawi to seek to increase the

effectiveness of trade policy reform through the adoption of complementary measures to

reduce other trade costs.  It is also evident that it is important that both internal and

external real exchange rate effects are incorporated into export supply functions, in

particular where policy and other trade costs cause marked variations between

movements in the relative internal and external prices of tradeable goods.
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APPENDIX 1: Nominal Rate of Trade Taxation and Sources of Information

The values for the rates of taxation - explicit (te), implicit (ti) and ‘natural’ (tn) for exportables (X) and
importables (M) to estimate eq. (7) in the text for each year over the period 1970-98 were based on the
definitions and taken from the sources below:

e
Mt =   nominal tariff rate.  Sources: Statement of External Trade (Malawi Government, 1970-1999c);

International Financial Statistics (IMF, various issues).
i
Mt = nominal tariff equivalent rate.  Source: African Development Indicators (World Bank, various

issues).
n
Mt = nominal rate of import protection due to natural barriers proxied by unit import external

transport costs.  Sources: Statement of External Trade (Malawi Government, 1970-1999c);
International Financial Statistics (IMF, various issues).

e
Xt =    nominal export tax rate.
i
Xt = implicit export tax rate (the ratio of the difference between the world and domestic price

relative to the world price of relevant commodities).  Source: Financial and Economic Review
(Reserve Bank of Malawi, 1970-1999), and International Financial Statistics (IMF, various).

The annual values for each of the taxes were as follows:
Year e

Mt i
Mt n

Mt e
Mt × n

Mt MΣ XΣ = i
Xt

1970 9.5 2.2 15.6 1.5 28.8 33.7
1971 11.7 5.9 15.6 1.8 35.0 22.3
1972 14.4 3.4 13.8 2.0 33.6 32.3
1973 10.0 4.1 13.8 1.4 29.2 24.7
1974 11.3 4.5 13.5 1.5 30.8 22.9
1975 12.7 0.0 13.2 1.7 27.6 28.9
1976 17.5 8.0 13.5 2.4 41.3 30.9
1977 18.9 9.3 27.0 5.1 60.3 15.2
1978 21.5 0.0 27.0 5.8 54.3 35.8
1979 29.6 0.0 28.2 8.3 66.1 37.8
1980 32.1 0.0 38.3 12.3 82.7 49.8
1981 42.7 15.3 35.4 15.1 108.5 26.5
1982 55.9 25.1 54.0 30.1 165.1 25.8
1983 66.1 24.4 55.9 37.0 183.4 52.6
1984 65.2 32.2 66.7 43.5 207.6 40.4
1985 61.7 30.8 66.7 41.1 200.2 55.3
1986 64.2 30.5 66.7 42.8 204.2 56.2
1987 30.7 14.8 66.7 20.4 132.6 41.9
1988 22.6 10.2 66.7 15.0 114.5 31.7
1989 24.8 11.4 61.4 15.2 112.9 55.7
1990 35.1 8.3 61.3 21.5 126.3 46.8
1991 28.5 12.4 66.7 19.0 126.5 36.6
1992 32.7 6.4 61.3 20.0 120.4 64.2
1993 31.3 16.1 66.7 20.9 134.9 66.9
1994 22.2 3.9 50.9 11.3 88.3 76.3
1995 21.5 3.4 66.7 14.3 105.9 50.7
1996 29.5 3.8 66.7 19.7 119.7 52.2
1997 25.6 5.2 66.7 17.1 114.5 61.1
1998 29.8 0.0 54.6 16.3 100.7 58.5
1999 13.9 3.2 17.7 2.4 37.1 40.1
2000 14.5 2.6 17.7 2.6 37.3 36.5
2001 11.1 1.8 11.2 1.2 25.3 19.8
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APPENDIX 2:  Variable Definitions and Data Sources from the Export Supply Function

Xt      = real exports in period t, proxied by export volume indexes (1980=100) of traditional

(agricultural) exports and non-traditional (semi-processed primary and manufactures)

exports. The sources of data are Malawi Government (1970-1999a), Malawi Government

(1970-1999b), and Reserve Bank of Malawi (1970-1999).

ITX      = index of true taxation of exports.

Reer = real effective exchange rate index (1980=100) defined as  E.Pxw /Pd , that is, domestic-

international relative price (sometimes referred to as a PPP real exchange rate).  Source:

International Financial Statistics Yearbook and International Financial Statistics

Yearbook (IMF, various issues).

K      = the economy’s productive capacity to produce exports proxied by a real index of

agricultural gross domestic output (1980=100).  The sources of data are Malawi

Government (1970-1999a), Malawi Government (1970-1999b), and Reserve Bank of

Malawi (1970-1999).
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APPENDIX 3: Unit Root and Cointegration Test Results

a) Unit Root Test Results

Table A.3.1: Unit Root Tests (Export Supply Models)

Unit-root tests Variables ADF ϑ Lags Inference

Sample: 1974 to 1998;
Critical values:
5%=-2.98;
1%=-3.708;
Trend and Constant included

lnXTX
lnXNX    
lnK       
    lnReer    
lnITTX   
lnITNX   

 -0.57529
-1.2303

 -0.30748
  0.24639
-1.2548
-0.9520

2
2
2
2
2
2

Non-stationary
Non-stationary
Non-stationary
Non-stationary
Non-stationary
Non-stationary

Sample: 1973 to 1998;
Critical values:
5%=-1.955;
1%=-2.656
No deterministic variables

∆lnXTX
∆lnXNX    
∆lnK

∆lnReer
∆lnITTX
∆lnITNX   

-5.5120***
-4.0716***
-2.6808***
-4.4055***
-2.7226***
-2.8041***

1
1
1
1
1
1

I(1): stationary
I(1): stationary
I(1): stationary
I(1): stationary
I(1): stationary
I(1): stationary

Note: *** denotes significance at 1 percent.

b) Cointegration Test Results

Table A.3.2: Testing for Reduced Rank in the Export Supply Systems

System Trace Likelihood Ratio Test Maximal Likelihood Ratio Test 

Traditional Exports Ho:rank=p 95% 95%

Model 
=f(lnReer, lnITTX,lnK)

p = 0
p ≤  1
p ≤  2

23.9**
5.8
0.1

21.0
14.1
3.8

30.0**
5.9
0.1

29.7
15.4
3.8

Non-traditional Exports

Model 
=f(lnReer, lnITNX,lnK)

p = 0
p ≤  1
p ≤  2
p ≤  3

36.3***
20.5
8.9
2.5

27.1
21.0
14.1
3.8

68.2***
27.8    
11.4     

2.5   

47.2
29.7
15.4
 3.8

Note: ** and *** denote significance at 5 and 1 percent levels.
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