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ABSTRACT

We use foreign trade data on both imports and exports of goods and services among a group of 15 advanced economies to deter-

mine the incomes and price elasticities of demand for exports and imports of goods, services and goods and services combined in

the long run. We find that changes in foreign and domestic income have, as expected, a positive long-run impact on the demand

for exports and imports, respectively, with the impact of income changes being typically greater on the demand for services than

on the demand for goods. We also confirm that a depreciation in the real effective exchange rate leads to an increase in exports

for most of the economies, while the impact on the demand for imports is mixed. Finally, we find a large degree of heterogeneity

in the income and price elasticities of demand for trade in goods and services among the 15 economies.

JEL Classification: F14, F41

1 | Introduction

The trade balance deals with exports and imports of goods, but
given the growth in trade in services, the current account bal-
ance is now increasingly the focus of policymakers' attention.
The current account balance of goods and services is influenced
by several factors, in particular changes in the exchange rate
and income. There is no consensus on the impact of a change
in the exchange rate on the current account balance—in either
theoretical or empirical studies. The role of changes in domestic
and foreign income in influencing the trade balance has been
extensively studied, but the differential impact on trade in both
goods and services has been neglected. Traditionally, the liter-
ature has focused on goods trade, as the literature developed
in an age when trade was predominantly trade in merchan-
dise, see Eichengreen and Gupta (2013). Marquez (2006) and
Cheng (2020) point out that services and goods are different in

nature, and that the income and exchange rate impacts on the
trade in goods do not necessarily apply to the trade in services.

The literature has found that (i) the export demand price elas-
ticities are still too heterogeneous to yield consensus bench-
mark estimates, (ii) the evidence on import demand price
elasticities is more limited than that on exports, with often
counterintuitive results, and (iii) the joint analysis of imports
and exports income and price elasticities has been largely ab-
sent using the analytical framework of panel data with the no-
table exception of Aiello et al. (2015). In this study, we estimate
and analyse the effects from the exchange rate and income
on international trade for a group of 15 advanced economies,
during the period 1999Q1-2019Q4. Our study ends in 2019Q4
to avoid incorporating the disruption to trade caused by the
Covid-19 pandemic. The 15 economies under study cover more
than 60% of the world GDP. We first analyse the full panel,
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then disaggregate our analysis to examine different regional
clusters. Finally, we perform the analysis at the individual
country level. Through this approach we are able to detect the
overall trend and possible heterogeneity at the country level.
While other studies have mainly focused on goods, we con-
centrate on both goods and services as well as goods and ser-
vices combined.

We contribute to the literature in several ways. First, we con-
struct and use time-varying, trade-weighted foreign income,
based on multilateral data rather than simple aggregates of
bilateral data. Second, we estimate long-run income and price
elasticities by focusing separately on goods, services, and goods
and services. Most studies focus on either goods or services, or
on goods and services combined, but not all three together as
we do. This is the first paper to estimate these long-run elas-
ticities simultaneously within a unified framework. Third, we
report our results for both individual economies and panels
whereas the literature focuses on either individual economies
or panels, but not both. Fourth, unlike the vast majority of
studies that focus on bilateral trade patterns, we use the real
effective exchange rate (REX); this is helpful as it means we
can include currencies with fixed and floating exchange rate
regimes, and it enables us to use the total imports and exports
of goods and services, not just bilateral trade between two
economies.! Finally, we concentrate not only on calculating
the long-run income and price elasticities for goods but also
for services and combined goods and services, and this is the
first paper to look at all three simultaneously within a unified
framework.

Our main findings on income elasticities are threefold. First,
changes in foreign and domestic income have the expected,
positive long-term impact on the demand for both exports and
imports. Second, for the majority of the economies, the im-
pact of income on the demand for trade in services is greater
than that for goods. Third, we find regional differences in
the disparities between income elasticities of imports and in-
come elasticities of exports for the Western hemisphere as op-
posed to the Asia-Pacific economies and the non-euro group
of European economies. Specifically, the evidence suggests
that the United Kingdom, United States and Canada should
consider policies towards reducing their income elasticity of
demand for imports, relative to exports, to tackle their trade
deficits in goods. Lastly, the main finding on price elastic-
ities is that a depreciation in the REX leads to an increase
in exports for almost all of the economies that we examine,
while the impact on imports is mixed. For more than half of
the economies in our sample, the imports increase in the long
run after a REX depreciation, which is at odds with the tra-
ditional economic theory. Possible explanations are that im-
ports are “sticky” due to the existence of long-term contracts,
the absence of viable domestic substitutes, or being part of the
global supply chain through multinational corporations with
increased exports requiring increased imported inputs. This
highlights the importance of further investigating the import
dependency of exports in future research. Another possi-
ble explanation is the growing role of China as an exporting
nation since its entrance into the WTO in 2001. We report a
large degree of heterogeneity in the impact of changes in both
the REX and real income on international trade of goods and

services among the fifteen economies, which confirms that
a panel analysis should be complemented by a country-by-
country analysis.

The remainder of this paper is structured as follows. In Section 2
we review the literature on the principal factors that impact the
demand for exports and imports of goods and services, namely,
changes in the REX and domestic and foreign income. In
Section 3 we provide an overview of the model and methodology
that we employ. Section 4 presents the data and Section 5 pres-
ents the empirical results to estimate the impact of changes in
the REX and changes in income on the demand for exports and
imports. Section 6 concludes.

2 | Literature review

The main framework in literature is the imperfect substi-
tutes model, initiated by Orcutt (1950) and Houthakker and
Magee (1969), and formalised by Goldstein and Khan (1985).
The major assumption of this model is that neither imports nor
exports are perfect substitutes for domestic goods. This approach
is motivated by the traditional partial equilibrium view of trade,
where trade flows are a function of prices and income. Indeed,
its main characteristics are based on the conventional demand
theory, predicting that consumers maximise their utility subject
to a budget constraint, see Aiello et al. (2015). Exports are deter-
mined by foreign income and their relative price compared to
foreign goods and services, while imports depend on domestic
income and their relative price compared to domestic goods and
services.

InX;, = a; + p,InREX;;, + ﬁzlnYﬁ +u; Q)
InM;, = a; + p;InREX;, + p,InY;, + u;, 2)

where X, (M,) refers to the total volume of national exports
(imports) of country i at time ¢ (be they goods, services or com-
bined goods and services), REX,, is the REX of country i at
time ¢ (defined as domestic currency per unit of foreign cur-
rency, so that a rise represents a real depreciation and a fall
a real appreciation),? Y, is the real foreign income, and Y, the
real domestic income. Based on the theory, it is expected that
B, (export elasticity with respect to the real exchange rate) is
positive as a real depreciation results in higher competitive-
ness leading to an increase in the volume of exports. Similarly,
B, (import elasticity with respect to the real exchange rate) is
expected to be negative as real depreciation causes an increase
of import prices leading to a decrease in import volumes. The
parameters 3, and 8, (exports and imports elasticity with re-
spect to real foreign and domestic income respectively) are
expected to be positive, indicating that export and import vol-
umes rise with foreign and domestic income respectively, see
Aiello et al. (2015).

The focus of the early literature was long on the impact of a de-
preciation of the real exchange rate on the trade balance and
the existence of a J-curve effect on the trade balance, which
is described in Section 2.1.3 Starting with Johnson (1958) and
Houthakker and Magee (1969), the literature has given more
prominence to the role of income elasticities of demand for
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imports and exports, which is described in Section 2.2. We build
on the literature of export models as well as international trade
models. We pay particular attention to the growing literature on
the dynamics of exports and imports of services.

2.1 | The effect of the real exchange rate on
foreign trade

The real exchange rate is an important constituent of the relative
price of exports, and relative prices matter for allocation, including
the allocation of resources to the export sector, see Eichengreen
and Gupta (2013). The idea of improving the trade position through
a so-called ‘competitive devaluation’ has been an attractive con-
cept for policy makers and goes back to the standard theory of in-
ternational trade. If a country's currency is devalued or depreciates
in real terms, then foreign products become more expensive (and
thus domestic products relatively cheaper) for domestic consum-
ers and domestically produced products become cheaper for for-
eigners. As a consequence, domestic households purchase fewer
imports and more domestic goods, while demand from foreign
households will increase, thus increasing the demand for exports.

The impact of changes in the real exchange rate on the trade
balance depends on the price elasticity of the demand for im-
ports and exports, which is central in the elasticities approach,
as laid out by Bickerdike (1920). When domestic demand is elas-
tic, a depreciation of the real exchange rate will lead to lower
imports, and when foreign demand is elastic, exports will surge
after a depreciation. The Balance of Payments Constrained
Growth (BPCG) theory, see Thirlwall (1979), has traditionally
emphasised that price competition and a real exchange rate de-
preciation are ineffective for export performance and economic
growth in the long run. Instead, qualitative superiority and tech-
nological advantages matter most for export performance, see
Blecker (2021). Amiti et al. (2014) present a model where export-
ing firms that have high import shares and high market shares
have a low exchange rate pass-through. This mechanism can
also work on the aggregate country level, since some countries,
for example, Hong Kong, Singapore, and the Netherlands, have
both high exports and imports.

The empirical literature has found heterogeneous results for
the impact of the REX on trade; see Bahmani et al. (2013);
Aiello et al. (2015) and Bussiere et al. (2020). Bottega and
Romero (2021) state that ‘non-price and technological com-
petitiveness are more relevant for the export performance
of high-tech products, while price competitiveness is a more
determinant factor for the exports of low-tech products’. The
Covid-19 pandemic showed the potential influence of the
highly globalised supply chain in determining international
trade flows. In a globalised world, a depreciation of the REX
does not automatically lead to lower imports, because imports
may be needed to sustain the increased production of exports.
This applies to energy and other raw materials imports, but
also to semi-manufactured products such as microchips and
outsourced services (e.g., information, communication and
technology, administration). When domestic substitutes do
not exist or are still more expensive than imports after a REX
depreciation, then countries continue to import despite the
relatively higher prices.

Marquez (2006) points out that services and goods are dif-
ferent in nature and the exchange rate and income impacts
on the trade in goods do not necessarily apply to trade in ser-
vices. Exports of services have grown faster than exports of
goods between 2001 and 2010, as observed by Eichengreen
and Gupta (2013) who note that the effect of the real exchange
rate is even stronger for exports of services than for exports
of goods, and that it is especially strong for exports of mod-
ern services such as engineering, health, legal, accounting
and management services—more than traditional services
such as transport, tourism, financial services and insurance.
Trofimov (2023) examines the relationship between the real
exchange rate and the trade in services balance in the United
Kingdom using the quarterly data for the 2005Q1-2019Q4 pe-
riod and finds little evidence of a long-term improvement in
the services balance following depreciation.

The empirical literature has used several methods to analyse
the impact of the real exchange rate on the trade balance and
output. The cointegration analysis introduced by Engle and
Granger (1987) provides a strong empirical toolkit, as non-
stationary variables may have a linear combination that is
stationary (Rose 1991; Andersen 1993). The Johansen method
can be used to test for the significance of the cointegration
of exports and imports caused by relative income and prices.
Another popular methodology is the autoregressive dis-
tributed lag (ARDL) approach of Pesaran et al. (2001). The
ARDL approach places lagged levels of each variable sepa-
rately into a short-run error correction model, see Bahmani
et al. (2013) and is robust for small samples, see Narayan and
Narayan (2005). Another advantage of the ARDL approach is
that it does not require the same order of integration of un-
derlying variables. Specifically, a mixed series of integration
of order zero 1(0) and integration of order one I(1) can be used
in the estimated model. This implies that it can include all
types of exchange rates in the model (Bahmani-Oskooee and
Hegerty 2010). Boyd et al. (2001) use a Vector ARDL model
for eight OECD countries and find that output and the real
exchange rate can be treated as weakly exogenous for the pa-
rameters of the balance of payment equation.

2.2 | The effect of income on foreign trade

A change of the real exchange rate is not the only determinant
of exports and imports. Changes in foreign and domestic in-
come also have an impact on the foreign trade of goods and
services. According to the imperfect substitutes model, higher
domestic income leads to more imports through an increase
in the consumption component of the aggregate demand.
Similarly, higher foreign income leads to a higher demand for
exports.

Houthakker and Magee (1969) build on Johnson (1958) by giving
more prominence to the role of income elasticities of demand
for imports and exports. If trade is initially balanced in a two-
country model, if prices are constant and if income growth is the
same in both countries, then the trade balance between them
can still change over time if their respective income elasticities
of demand for the other's exports differ. For example, the coun-
try with a higher income elasticity of demand for its imports
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than the foreign income elasticity of demand for its exports will
experience more rapid import growth than export growth, lead-
ing to a deterioration in its trade balance; see Houthakker and
Magee (1969).

In empirical works, the impact from foreign income on the trade
balance has been analysed too. The traditional export demand
function is a log-linear function of the real exchange rate and
the economic activity rate of the trade partners, where the lat-
ter is usually measured by a trade-weighted average of the trade
partners’ Gross Domestic Product (GDP), see Senhadji and
Montenegro (1999). An increase in foreign income boosts de-
mand for export products due to positive income effects, as long
as the exported goods are not inferior goods. The coefficient of
the foreign income variable is positive and significant in nearly
all studies (Bayar 2018). Cheng (2020) finds that most catego-
ries of services trade are income elastic and economic growth
plays a key role in determining the imports and exports of ser-
vices trade.

Marquez (1990) finds that the aggregate foreign income elastic-
ities for exports for a panel of developed and developing coun-
tries are consistent with the literature: they are positive, range
between 1 and 2, and have small standard errors. Senhadji and
Montenegro (1999) estimate export demand elasticities for a
large number of developed and developing economies. The long-
run price and income elasticities have the expected signs and
are significant in most cases. On average, these elasticities are
—1 and 1.5, respectively.

One of the causes of the widening of the US current account
deficit is the higher elasticity of US imports with respect to in-
come than that of US exports with respect to foreign income,
known as the Houthakker-Magee effect, see, Gruber and
Kamin (2007). The income asymmetry is quite pronounced
for US trade in goods, but nearly absent or even reversed in
certain categories of US trade in services (Mann 2002; Wren-
Lewis and Driver 1998). Crane et al. (2007) find that the US
export elasticity for services with respect to foreign income
exceeds the US import elasticity for services with respect to
domestic income over the period 1988-2006. This means that
if the US were to grow at the same rate as its trading partners
and prices remained constant, over time the US trade balance
in services would move towards larger and larger surpluses.
Wren-Lewis and Driver (1998) find that the elasticity of US
exports of services to foreign income of 1.95 is much higher
than that of manufactured goods (1.21), and they find that
the elasticity of US imports of services with respect to US in-
come (1.72) is much lower than that of manufactured goods
(2.36). In other words, the Houthakker-Magee asymmetry is
reversed for US trade in services. As the world's economies
mature and spend more on services, which are becoming in-
creasingly tradable, and less on manufactured goods, the in-
come asymmetry is expected to reduce.

3 | Model and methodology
Following the elasticity approach,* the long-run relationships

for import and export demand (in logarithms) are given by
Equations (3) and (4)

X, = a + By +m,q, 3)
M, =ay,+f y +n,9, )

where X, and M, are the natural log of volume of exports and im-
ports respectively, y; and y, are the natural log of the foreign and
the domestic real income, and g, the natural log of the REX with
an increase indicating a REX depreciation. The expected sign
of the coefficients is positive, except for #,, that is expected to be
negative, as a depreciation (rise in the exchange rate) is expected
to reduce import volumes.

Initially we perform panel analysis based on FM-OLS after di-
viding the sample into different groups.> To estimate the model
for each economy separately, we then use the ARDL cointegra-
tion methodology with bounds testing, see Pesaran et al. (2001).°
We reformulate Equations (3) and (4) into a conditional (unre-
stricted) error-correction format:

Export model Equation (5):

p p p
AX, = ay+ Z aAX,_+ Z ayAg,_;+ Z ay Ayy
i=1 j=0 k=0 5)

+0,X, 1 +0,q9, 1 +0y7  +v,

Import model Equation (6):

P P P
AM, = fo+ ) BuAM,_+ D' fyAd, i+ ) Byl
=1 j=0 k=0 6)

+ oM +drq 1+ Pyt

The lag structure is selected based on the Akaike information
criterion (AIC). The appropriate lag structure of the model is ob-
tained based on the smallest value of AIC. We use AIC and let
the software determine the optimal lag structure.

A bounds testing procedure using the F-test is employed to
examine the existence of a long-run relationship among the
variables. The F-test aims to test the joint significance of the
coefficients on the one period lagged level of the variables in
Equations (5) and (6). Specifically, it is a test on the null hypoth-
eses Hy:0, =6, =0;=0and H,: ¢, = ¢, = ¢p; = 0 respectively.
For our sample, a bound test has been performed for all regres-
sions and there was strong evidence of co-integration.

The diagnostic test provided for the estimated models is the AR
(1) test on the residuals. We have performed the following tests
for model misspecification: (i) Breusch-Godfrey serial correla-
tion LM test, (ii) Breusch-Pagan-Godfrey heteroscedasticity, (iii)
Jarque-Bera normality test. In addition, we also employ cumula-
tive sums (CUSUM) test to check the stability of parameters, and
for our sample, we find strong evidence in favor of the long-run
structural stability.

4 | Data

The quarterly trade of goods and services data is collected for 15
economies from the trade data for the period 1999Q1 to 2019Q4

4
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using data from IMF's balance of payments and International
Investment Position Statistics (BOP/IIP). All the selected
economies are members of the OECD, except for Hong Kong,
Singapore and Taiwan.’

Chinn (2006) acknowledges the challenge of using real-world
variables for the theoretical concept of the REX. These chal-
lenges range from the choice of the deflation metric (CPL, PPI, ex-
port price index) to the way to integrate multi-country exchange
rates. For the latter, it is common to use trade weights. There is
wide variation in the empirical literature on how to calculate
these. Should one use export weights, import weights, or both?
And how does one account for time variation in trade weights?
The selection of the REX measure depends upon the economic
issue being analysed. Examples are the use of REX overvaluation
to detect currency crises, using the REX as a measure for pro-
ductivity, and estimating the impact of changes in the REX on
international trade. For our analysis, we use the REX based on
time-varying trade weights used by the Bank for International
Settlements (BIS), which, given the slow-moving nature of trade
flows, adjusts the trade weights every 3years.

We collected the value of exports of goods and services and the
value of imports of goods and services in dollars and then used
the average dollar exchange rate for the year to convert into the
local currency. To obtain the export volumes, we deflate the ex-
ports of goods and services (separately and aggregated) by the
domestic consumer price index. To obtain the import volumes,
we deflate the imports of goods, services, and the two com-
bined by the domestic consumer price index. Our study ends in
2019Q4 to avoid incorporating the disruption to trade caused by
the Covid-19 pandemic.

The vast majority of studies use bilateral exchange rates to
measure the impact of changes in the exchange rate on inter-
national trade. For the purposes of our study, we have used the
REX series calculated by the BIS using the narrow exchange
rate definition of effective exchange rates, which uses 3-year
moving average trade weights to calculate the real and nom-
inal effective exchange rates of 16 economies.® We prefer this
consistent series due to the use of moving average of trade
weights over time.

To calculate the real foreign income of each country, we mul-
tiply the foreign incomes of each of the country's 14 trading
partners by the trade weight used to calculate the REX and
add the series. Since we are not able to distinguish the dif-
ferent trade weights that undoubtedly exist for trade in goods
and services, we apply the same trade weights to both for the
purposes of our study. We should, however, note that trade
in goods is approximately four times that of trade in services,
although there can be considerable variations in this ratio be-
tween countries. Overall, our procedure gives us a unique rep-
resentation of the foreign national income facing each country
based upon the trade weights of each of its trading partners.

5 | Empirical results

We present the results from general to more specific; that is, we
firstly present the complete panel of 15 economies in Section 5.1,

three regional clusters and individual economies in Section 5.2.
Finally, we present our findings on export and import elasticities
of demand with respect to changes in the REXs in Section 5.3.

5.1 | Panel Results for the Whole Group in
the Sample (15 Economies)

For the whole group of our economies, the results are shown in
Table 1. The evidence suggests that both imports and exports of
services increase after a REX depreciation, with exports increas-
ing more than imports. The increase in imports and exports for
the whole group in the sample is also apparent for goods and
for goods and services combined. For the whole group of the 15
economies, all income elasticities come with the expected posi-
tive sign and are all highly significant. The income elasticities for
imports and exports of services with respect to both domestic and
foreign income are higher than those for goods and goods and
services combined.

5.2 | Regional clusters

For more insight, we first break our sample up into regional
clusters and perform panel experiments for each cluster. The
first cluster consists of large economies in the Western hemi-
sphere, the Eurozone area, United Kingdom, United States and
Canada (EUUC). These economies are characterised by high
trade and capital flows among themselves. The second clus-
ter consists of seven Asia-Pacific economies: Singapore, Hong
Kong, Japan, South Korea, Taiwan, New Zealand and Australia
(Asia-Pacific). The third cluster consists of four relatively small
European countries that are not in the euro zone: Switzerland,
Norway, Sweden and Denmark (SNSD).

To further investigate the empirical outcome, we also analyse
the results for each individual economy per region, based on
ARDL regressions. Overall, there is evidence of heterogeneity
within each group related to the various effects on import and
export volumes from a REX depreciation.

TABLE 1 | Panel (FM-OLS) results for 15 economies: Coefficients
for domestic real income (y), foreign real income (y*) and real effective
exchange rate (q).

Panel-all 15 (Constant level-grouped)

y y* q
MS 1.94*** (0.00) — 0.31%* (0.00)
XS — 2.64*%(0.00)  0.39%** (0.00)
M¢ 1.66*** (0.00) — 0.39%** (0.00)
X6 — 1.86*** (0.00) 0.36*** (0.00)

MC+S  1.75%%% (0.00) — 0.37%** (0.00)

XG+S — 2.04%(0.00)  0.37***(0.00)

Note: The coefficients are the long-run elasticities of import volumes (M) and
export volumes (X) as a consequence of changes in domestic income (y), foreign
income (y*) and the real effective exchange rate (q). We distinguish between
Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.
*p<0.10, **p <0.05, ***p <0.01.
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TABLE 2 | Panel (FM-OLS) results for Eurozone, United Kingdom,
United States, Canada: Coefficients for domestic real income (y), foreign
real income (y*) and real effective exchange rate (q).

Panel United States, United
Kingdom, Eurozone, Canada

y y* q
MS 2.39%*% (0,00) — 0.42*** (0.00)
XS — 2.24%%%(0.00)  0.36*** (0.00)
M¢ 1.45%* (0.00) — 0.37*** (0.00)
X6 — 1.06*** (0.00) 0.43*** (0.00)
MG+ 1.67*%** (0.00) — 0.40*** (0.00)
XO+8 — 1.41%%%(0.00)  0.41*** (0.00)

Note: The coefficients are the long-run elasticities of import volumes (M) and
export volumes (X) as a consequence of changes in domestic income (y), foreign
income (y*) and the real effective exchange rate (q). We distinguish between
Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.
*p<0.10, **p <0.05, ***p <0.01.

5.2.1 | Large economies in the western hemisphere
(Eurozone, United Kingdom, United States and Canada)

For the Eurozone, United Kingdom, United States and Canada
group, the panel results in Table 2 indicate that the coefficients
for domestic and foreign income have the expected positive sign
and are highly significant. This implies that an increase in do-
mestic income will increase imports, whereas an increase in
foreign income will increase exports. The income elasticities for
services are notably higher than the income elasticities for goods
and for goods and services.

The panel outcome also reveals that after a REX depreciation,
both export and import volumes increase, with exports increas-
ing more than imports, mainly for goods and marginally for
goods and services combined, whereas the opposite effect is ob-
served for services alone. To further investigate this empirical
outcome, Table 3 reveals the results from the ARDL regressions
based on each individual economy. Overall, there is evidence of
heterogeneity within the group related to the various effects on
import and export volumes from a REX depreciation.

More specifically, looking at the results for services for the UK
economy, it appears that after a REX depreciation, both export
and import volumes increase, with imports increasing more than
exports. It is worth noting that the above relationship between
export and import elasticities, following a REX depreciation, is
also apparent for goods and for goods and services combined,
with all coefficients being significant.

The fact that imports of services increase after a REX depreciation
may be attributed to the necessity of the imported services, which
cannot be substituted by domestic services. In addition, the REX
depreciation of the pound and the resulting increase in the prices
of imports (in domestic currency terms) may increase the cost of
exported services, which may have an adverse effect on export vol-
umes.’ Multinational enterprises may also contribute to the posi-
tive import effect since they have global supply chains, and even
with a REX depreciation, they may increase imports in order to

ARDL method: Coefficients for domestic real income (y), foreign real income (y*) and real effective exchange rate (q) for the Eurozone, United Kingdom, United States and Canada.

TABLE 3

Canada

United States

United Kingdom

Eurozone

~0.40%**

1.40%%
(0.00)

0.59%%*

1.84%%*

0.38#**

1.77%%*

0.61* (0.05)

4.64%%
(0.00)

AMS

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

0.34*** (0.00)
~0.12(0.34)
0.29** (0.04)
~0.13(0.27)
0.30** (0.01)

1475
(0.00)
0.64%%*
(0.00)
(0.00)

(0.00)
(0.00)

1.54%%+
(0.00)
(0.00)
(0.00)
(0.00)
(0.00)

(0.00)
1.94%%%
(0.00)
(0.00)

(0.00)
(0.00)

* * *
ie t o0 :t0 39 o
Q2 age e 82 x<
. (o] Ne} N mn
s e 28 s ¢

(0.00)
0.64%%*
(0.00)
1.48%%*
(0.00)

(0.00)
(0.00)

0.40%** (0.00)
~1.13(0.12)
0.36 (0.11)
(0.00)
0.37%** (0.00)

2.44%%%
(0.00)
(0.00)
(0.00)

1.69%*
(0.01)
2.14%%%
(0.00)

AXS
AMG
AXC
AMG+S
AXGHS

*#p<0.10, **p < 0.05, ***p <0.01.

Note: The coefficients are the long-run elasticities of import volumes (M) and export volumes (X) as a consequence of changes in domestic income (y), foreign income (y*) and the real effective exchange rate (q). We distinguish

between Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.
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increase their exports. Another important possibility is the emer-
gence of China as a major exporting nation following its entrance
into the WTO in 2001. Chinese exports increased dramatically fol-
lowing its WTO entrance, and they are reflected in increased im-
ports not only for the United Kingdom but also for other countries
in our sample; we refer to this, hereafter, as the China effect.

We observe a similar result for the US economy, with an increase
in both export and import volumes following a REX depreciation
of the dollar. Both the United Kingdom and United States have
experienced a deficit on the goods balance and a surplus on the
services balance since the start of our sample period. However,
there are some differences too; for the US, the increase in exports
outperforms the increase in the volume of imports for services,
for goods, and for goods and services combined, with all coeffi-
cients highly significant. Compared to the United Kingdom, the
magnitude of the import effects relative to the export effects is
not as strong for the US economy, possibly because the import
of services is more oriented towards travel and transportation.
Again, we suspect that there is a China effect on US imports
throughout this period, resulting in the contrary to expected sign
on the import elasticity of demand.

For the Eurozone, exports of goods increase, and imports of
goods decrease after a REX depreciation of the Euro, which is
in line with the conventional economic theory. This does not
apply to services. Similar to the United Kingdom, we observe
an increase in the import volume for services after a REX de-
preciation of the Euro for the Eurozone economies, which also
appears to be larger than the increase in exports. The Eurozone
has a surplus in both goods and services balance over the period
under study.

Canada'’s exports of services, goods and goods combined in-
crease following a REX depreciation of the Canadian dollar,
whereas imports for all three cases decrease after a REX depre-
ciation of the Canadian dollar, which is compatible with con-
ventional economic theory. Similar to the Eurozone, Canada
had a surplus on both the services and goods balances until
2008. This changed in the later 2000s, with a deficit emerging
in services and alternating deficits and surpluses in the goods
balance. Turning to the coefficients for domestic and foreign
income, it appears that for all individual economies examined
in the group, the coefficients come with the expected posi-
tive sign and are all highly significant. It also appears that
the income elasticities for services are notably higher than the
income elasticities for goods and for goods and services com-
bined. Both effects are compatible with the outcome reported
from the overall panel analysis.

5.2.2 | Asia-Pacific economies (Singapore,
Hong Kong, Japan, South Korea, Taiwan, New
Zealand and Australia)

The results for the Asia-Pacific panel are shown in Table 4. It ap-
pears that a REX depreciation of the local currency increases both
exports and imports of services, with exports increasing more than
imports. The same effect from a REX depreciation is also appar-
ent for goods and for goods and services combined. For all three

TABLE 4 | Panel (FM-OLS) results for Asia-Pacific panel:
Coefficients for domestic real income (y), foreign real income (y*) and
real effective exchange rate (q).

Panel Asia-Pacific (Constant level-grouped)

y y* q
MS 1.31%% (0.00) — 0.52*** (0.00)
XS — 2,884 0.64*** (0.00)
(0.00)
ME 1.72%%* (0.00) — 0.66*** (0.00)
X6 2.23%%% 0.74*** (0.00)
(0.00)
MG+S 1.65%** (0.00) — 0.64*** (0.00)
XG+S — 2.42%%x 0.74*** (0.00)
(0.00)

Note: The coefficients are the long-run elasticities of import volumes (M) and
export volumes (X) as a consequence of changes in domestic income (y), foreign
income (y*) and the real effective exchange rate (q). We distinguish between
Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.
*p<0.10, **p <0.05, ***p <0.01.

categories examined, the evidence suggests that the coefficients
for the domestic and foreign income all come with the expected
positive signs and are all highly significant.

To further investigate the empirical outcome for the Asia-Pacific
group, we also report evidence from the individual economies,
which again reveal heterogeneity. Table 5 presents the ARDL
regressions for each economy separately.

For all economies, the income coefficients for goods, for services,
and for goods and services combined are all highly significant
with the expected positive sign, which is also compatible with the
panel evidence. As with the Eurozone, United Kingdom, United
States and Canada group, there is clear evidence that for the Asian-
Pacific economies, an increase in domestic income will increase
imports and that an increase in foreign income will also increase
exports. For the majority of the countries (Singapore, Taiwan, New
Zealand, and Australia), services respond stronger to changes in
income than goods, while for Hong Kong and South Korea, the
goods response is stronger. The picture is mixed for Japan, whose
imports of goods respond more to changes in domestic income,
while its exports of services respond stronger to changes in foreign
income.

Turning to the import and export price elasticities of demand
reported for individual countries in Table 5, we observe that for
the majority of the economies, namely, Singapore, Hong Kong,
Japan, South Korea (not significant) and New Zealand, a REX
depreciation of the local currency increases both exports and
imports of services volumes, with exports increasing more than
imports, all reported coefficients being highly significant. By
contrast, in the cases of Taiwan and Australia, the import elastic-
ities of services demand have the expected negative coefficient.
For goods, the picture is more heterogeneous, with Singapore,
Hong Kong and Taiwan having positive and significant coeffi-
cients for both exports and imports, Japan and Australia being
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TABLE 6 | Panel (FM-OLS) results for Switzerland, Norway,
Sweden, Denmark panel: Coefficients for domestic real income (y),
foreign real income (y*) and real effective exchange rate (q).

Panel Non-euro Europe
(Constant level-grouped)

y y* q
MS 2.58**% (0,00) — —0.14 (0.41)
XS — 2.61%%* 0.01 (0.95)
(0.00)
M6 1.75%** (0.00) — —0.06 (069)
X6 — 1.83%%* —0.38%*(0.01)
(0.00)
MG+S 1.88*** (0.00) — 0.48*** (0.00)
XG+8 — 2.01%%% —0.30** (0.03)
(0.00)

Note: The coefficients are the long-run elasticities of import volumes (M) and
export volumes (X) as a consequence of changes in domestic income (y), foreign
income (y*) and the real effective exchange rate (q). We distinguish between
Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.
*p <0.10, **p <0.05, ***p < 0.01.

the only two countries with the expected negative effect from
a REX depreciation on imports of goods. For imports of goods
and services combined, an unexpected positive and significant
coefficient of the price elasticity of demand for imports is ob-
tained for Singapore, Hong Kong, Taiwan, South Korea and New
Zealand, with the latter being significant only at the 10% level.
The China effect may well help to explain the unexpected pos-
itive sign of the import elasticity of demand for these countries,
especially given the high degree of intra-regional trade in this
region with China.

Despite the heterogeneity in the group, it appears that for most of
the Asia-Pacific economies examined, both imports and exports
of services increase after a REX depreciation, with the increase
in exports dominating the increase in imports of services. For
Singapore, Hong Kong and Taiwan, the above relationship also
holds for goods and for goods and services combined with highly
significant coefficients.

5.2.3 | Non-euro European economies: Switzerland,
Norway, Sweden and Denmark

Treating Switzerland, Norway, Sweden and Denmark (SNSD) as
a group, Table 6 reveals that after a REX depreciation of their
currencies, their imports of services decrease and exports of ser-
vices increase, which is compatible with conventional economic
theory. However, there is limited evidence in terms of the signifi-
cance of the coefficients. Turning to goods, while imports decline
following a REX depreciation, the exports also decline, with the
latter result being contrary to economic theory. The coefficients
for domestic and foreign income are all positive and significant,
with the income elasticities for services being notably greater
than those of goods and goods plus services combined.

Table 7 presents the empirical results for each economy sepa-
rately. Turning to income elasticities, the evidence reveals pos-
itive and highly significant coefficients for both domestic and
foreign income for services, for goods, and for goods and ser-
vices combined. This is the case for each individual economy,
with the only exemption being Denmark, where the domestic
income coefficients for goods and goods and services combined,
although coming with the expected positive sign, are insignifi-
cant. For the three Scandinavian economies, services respond
stronger to changes in income than goods, as evidenced by the
higher domestic and foreign income coefficients for services. For
Switzerland, the goods balance is more sensitive to changes in
income than the services balance.

Regarding the export and import elasticities to changes in the
REX, we observe again a high degree of heterogeneity among
the economies. Interestingly, the REX coefficient for export of
services is positive for Switzerland and positive but not signif-
icant for Norway, but unexpectedly negative and significant
for Sweden and for Denmark. As predicted by conventional
economic theory, the relevant coefficient for import services is
negative for all economies and significant, apart from Sweden.
However, when it comes to goods and goods and services com-
bined, the results reveal that the REX coefficient for imports is
negative as expected for Norway, Sweden, and Denmark but un-
expectedly positive in the case of Switzerland. Due to the high
coefficient reported for Switzerland, it leads to an unexpected
positive sign for the price elasticity of demand for imports for
goods and services combined for the SNSD panel result reported
in Table 6.

Based on the evidence from our empirical investigation, some
interesting conclusions can be reached in relation to the effects
of income elasticities on trade and current account balances.
As previously mentioned, for all of the economies examined
in our sample, there is evidence that an increase in domestic
income will increase imports. Similarly, an increase in foreign
income will increase exports. However, it is apparent that for
the economies within the Western Hemisphere group, notably
the United Kingdom, the United States and Canada, the income
elasticity of demand for imports in goods is higher than the in-
come elasticity of exports in goods, which, in the presence of
equal growth rates, would imply a deterioration of the trade
balance in goods over time. Interestingly, this is not the case
for services and for goods and services combined, where we
observe the opposite effect. In addition, for most of the coun-
tries belonging to the Asia-Pacific group, we report evidence
that for all three cases examined, namely for services, goods
and goods and services combined, the income elasticity of de-
mand for exports dominates the income elasticity of demand
for imports. This is also the case for Switzerland, Sweden and
Denmark. The evidence reported has important implications
for policy making since it suggests that the economies in the
Western Hemisphere, as opposed to the other economies in our
sample, should consider policies to suppress their high-income
elasticity of demand for imports of goods. Such policies could
include increasing domestic substitutes for imported goods and
increasing the quality and reliability of domestically produced
import substitute goods.
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ARDL method: Coefficients for domestic real income (y), foreign real income (y*) and real effective exchange rate (q) for Switzerland, Norway, Sweden and Denmark.

TABLE 7

Denmark

Sweden

Norway

Switzerland

—4.85%

1.88%**

—0.31 (0.69)

2.30%**

—0.63**

3.42%%*

—0.28%* (0.03)

2.00%**
(0.00)

S

AM

(0.00)
—0.92%*x

(0.00)

(0.00)

(0.04)
0.24 (0.28)

(0.00)

1.99%#*

—2.54* (0.06)

4.66%*+
(0.00)

1.74%%*

0.63** (0.04)

2.20%**
(0.00)

AXS

(0.00)
~1.06
(0.59)
0.76**

(0.00)

(0.00)

0.6 (0.61)

—0.21 (0.44)

1.56%**

-0.27(0.17)

2.22%* (0.01) 2.49%%x

2.68%%*
(0.00)

G

(0.00)

(0.00)

1.43%%%

0.54** (0.04)

2375
(000)

—2.63%**

1.49%*

2.05%** (0.00)

4345
(0.00)

AXS

(0.03)

(0.00)

(0.00)

(0.00)

—4.71%%%

0.48 (0.35)

-0.1(0.73)

1.80%**

—0.43%*

2.96%+*
(0.00)

2.31%%* 1.09** (0.01)
(0.00)

AMG+S

(0.00)

(0.00)

(0.02)

0.927%+*

1.82%**

0.49* (0.06)

2.49%%*

—2.03%**

1.59%**

1.99%* (0.03)

3.93%x*

AXG+S

(0.01)

(0.00)

(000)

(0.00)

(0.00)

(0.00)

Note: The coefficients are the long-run elasticities of import volumes (M) and export volumes (X) as a consequence of changes in domestic income (y), foreign income (y*), and the real effective exchange rate (q). We distinguish

between Services (S), Goods (G) and Goods and Services (G +S). p values in parentheses.

#p<0.10, **p < 0.05, ***p <0.01.

5.3 | Export and import elasticities for changes in
the exchange rate

To gain insight into the long-term international trade dynamics,
we analyse the difference in the elasticities of demand for ex-
ports and imports.

The results for the individual economies are reported in Table 8
and are somewhat mixed.

Interestingly for the United Kingdom, there is a negative effect
of a depreciation of the REX for services, goods and goods and
services combined, the only country where it is negative in all
three cases. This indicates that a REX depreciation of the pound
tends to lead to a deterioration of the trade balance and current
account balance for the United Kingdom. Related to the trade
in services, the same empirical outcome is also supported by
Trofimov (2023) both for aggregated data and also for several
subcategories of services, including travel, transportation, and
financial services. The United Kingdom is one of the world's
biggest services exporters. Our findings highlight the impor-
tance of the degree of the import content of services in the UK
economy as a topic that merits future empirical investigation.
It appears that a REX depreciation of the pound against its in-
ternational trading partners will increase the domestic prices
of imports, which then has an adverse effect on the cost of ex-
ported services, leading to a potentially adverse effect on export
volumes. In addition, a number of service exports in the United
Kingdom may be set in foreign currencies, and if this is the case,
then a REX depreciation of the pound may have a limited effect
on the volume of services exports. In a similar manner, related
to the UK goods, our evidence suggests that after a REX depreci-
ation of the pound, the trade balance in goods also deteriorates.
The evidence reflects the importance of raw materials and in-
termediate inputs into the production of UK exports of goods,
which are heavily oriented towards manufacturing industries.
The increase in import prices, caused by a REX depreciation by
raising the costs of exports, can therefore adversely affect ex-
port of goods volumes. In aggregate, a similar story applies to
the goods and services combined. Of course, there may well be
a significant China effect for the United Kingdom, as imports
from China have risen significantly over time.

Contrary to the United Kingdom, for Canada and the United States,
the evidence suggests that the trade balance of services, goods, and
goods plus services improves after a REX depreciation. This may
be attributed to a lower degree of dependency of exports on im-
ported goods and services in these economies. For the Eurozone
economies, for services, we observe similar effects on the services
trade balance as for the UK economy; namely, a REX depreciation
leads to a deterioration of the trade balance in services; however,
for goods and services combined, there is an improvement of the
current account balance, as is reported for the United States and
Canada, which highlights the positive contribution from the goods
sector. In the case of Canada, we observe a fall in imports and an
increase in exports following a REX depreciation of the Canadian
dollar, although the coefficients for imports of goods and imports
of goods and services combined are not significant at the 10% level.

The economies from the Asia Pacific region demonstrate that a
REX depreciation will most likely lead to an improvement in trade

=
o

International Journal of Finance & Economics, 2025

85U801 SUOWILLOD A1) 8|qeot [dde auy Aq peusenob se Sa e O ‘8sh JO sa |l 1o} Aeiqi8UlUO AB]1M UO (SUOHIPUOD-PUB-SWBIALI00" A3 1WA Jeuq 18U JU0//:SdNy) SUORIPUOD Pue SWis | 8y 88 *[520z/TT/c0] Uo Ariqiauljuo Ajim ‘uopuo JO AisieAlun A1 Ag 2800/ 83(1/200T 0T/10p/woo" Ao 1M AReq 1 pul|uoy/sdny woiy papeojumod ‘0 ‘8STT660T



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.70087 by City University Of London, Wiley Online Library on [03/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

=
*9SBD OB UJ JUSIJIJFO00 PAIBWNS Y} 110da1 oM pUE ‘SN YIM PIJOUIP dI. SIUIOIJJO0 JUBITUSISU]T 910N
anoxduy anoxdwy 91RBIOLIdI anoxdwy anoxduwy 91RIOLIA anoxduwy anoxdwy douapiag
€9°G 6570 09°'T— 060 6v'1 Te0— ¥L°0 €70 (110dwr —110dX9) S0UBIIA
260 6v°0 €0'C— 66T LE0 850 08T 0¢°0 S29D ‘Ayonses Jodxy
ILy— or'o— €v'0— 60°1 [4Nt 060 90'T snel’'0— S0 ‘Ayonses 1oduwy
anoxdwy anoxduy djeIoNIdRQ djeIONIdNRQ anoxdug djeIoNIdRQ anoxdwy anoxdup ouapiag
81 SL0 9¢'T— LT'0— 671 ST0— 98°0 0 (310dwt —310dx0) S0ULIOHIA
9L°0 S0 €9°C— so'c sN9€°0 L9°0 €6'T 620 spoog3 “Kyonse(s j10dxy
90 T— sNIT°0— SNLT0— T NETT— 780 LOT sNCT0— spoo3 “Kyonsers 3odwy
anoxdwy 91eIONIARQ anoxdwy anoxdurp 9jeIONIdRQ djeIoNIdRQ anoxduwy anoxdurp ouapiag
€6°¢€ €CT— L80 160 10— ST0— S6°0 L0 (1rodwr —110d%9) 90ULIYIQ
6'0— YST— snvC0 €90 0t°0 €20 ST €0 $901A198 ‘A301SED 310dXH
S8Yv— snI€0— €9°0— 8C°0— 19°0 8¢0 650 00— $01AIS ‘A3ronsee J1odw]
Jrewrudq uapams AemaIoN pURLIdZIIMS auozoinyg wopSury] pajrun saje)S pajrun eprue)
anaoxdury anaoxdury anoxduy aroxduy aaoxduwy apaoxdury aaoxdury QouapIayg
92°0 0s°0 960 1.0 ve'l €00 160 (11odwi —110d%3) 90ULIYIQ
snL0°0— 0L0 8t'C 9¢'1 0’1 LO'T 91'C S79D ‘Aynses Jodxy
€€°0— 00 ST S9°0 snO0E0— Y01 ST'1 S0 “Ayonses yrodury
aaoxdury aaoxdury aaoxdury 9JRBIOLIAIQ anoxduy aaoxdury aaoxdury QouspIayg
€C0 LLO LO°0 LT0— 19'1T 100 S0 (11odwi —110dX3) 90ULIYIQ 0
SNCC0— 8L°0 6T 8T'1 L60 10'T yT'e spoog “Kyonse(d j10dxyg M
Sy0— snI0°0 S8'1T sNSS'T snb9°0— 00T 0L'T spoog Kyonsere 31odwy m
anoxdury anaoxdury anoxdury anoxdury aaoxduw anoxdury anroxdury QouapIayg m
ST'T 970 8€°0 81°0 L6°0 €L°0 L00 (310dwrr — 310dX9) SOUBIIA m
€60 LSO sn8T°0 sNES0 91 LT 660 soo1AIes Ayonse(d 110dxy mw
ST0— 1€°0 sn0C0— SNSE0 S9°0 660 60 $901A188 “A3101S B[R 310dUI] m
eIfenIsny puereaz maN uemrIe], ©AIOY ueder Suoy Suoy dxodedurg m
*SONIONSE[d pueWAp 110dxs pue jtodw] | § HTAV.L m
=




balances, for services, for goods, and for goods and services com-
bined. For services, there is an apparent difference compared with
the United Kingdom since most of the export services in the United
Kingdom are oriented towards financial services, insurance, con-
sultancy, professional and technical services, whereas most of the
exports of services in the Asian group are mainly focused on trans-
portation, tourism and business management, which may not re-
quire a high degree of professional and technical support as in the
case of the United Kingdom. Related to the trade balance in goods,
again for the Asian group, we report an improvement in the trade
balance following a REX depreciation of their currencies. The im-
provement in the trade balance for these economies may be due
to the nature of their exports, which again may not be so highly
dependent on import components. Most of the exports in the Asian
group, like Singapore, Hong Kong, South Korea and Japan, are ori-
ented towards integrated circuits, electronics, metals and to some
extent vehicles; however, the production of these goods appears to
be less dependent on import components. This effect may be more
apparent for New Zealand, which exports mainly food products
and imports machinery and petroleum, and for Australia, which
mainly exports coal, iron, and wheat but imports refined petro-
leum and machinery.

Overall, the evidence from the non-euro European countries is
quite mixed. For Norway, there is a positive trade balance effect of
a REX depreciation for services but a negative effect for goods and
for goods and services combined balances. Denmark has a similar
effect to Norway only for services. This may be due to the similar
nature of exports and imports of services in these two economies,
where exports of services are mainly oriented towards sea trans-
portation and imports of services towards travel. Sweden has the
opposite trade effect to Norway and Denmark for services but a
positive effect for goods and for goods and services combined. The
opposite effect on services may be due to the nature of imports and
export services in Sweden, which are mainly oriented towards
miscellaneous business, professional, and technical services.
Switzerland's case is different, as a depreciation tends to improve

its trade balance in services and goods and services combined,
while it deteriorates the balance for trade in goods only.

Overall, the evidence highlights the importance of the import de-
pendency of exports (IDE) for the economies under investigation
and its potential relationship with the trade and current account
balance. Such an interaction may have important policy impli-
cations. As reported by Terzioglu and Subasat (2018), if the rapid
increase in the IDE, facilitated by the rapid development of global
value chains, is associated with current account imbalances, re-
ducing such imbalances becomes an important policy consider-
ation in order to prevent subsequent corrective crises. The current
literature on such an association is quite scarce, and based on our
empirical results, it appears that examining both the correlation
and also the causation between IDE and current account imbal-
ances for the countries in our sample would be an important exten-
sion of our research with possibly significant policy implications.

In Table 9 we report the results of our panel analysis, where the
results are once again rather mixed.

For the Asia-Pacific nations, in accordance with the evidence
from the individual economies in Table 8, the panel results re-
veal that a REX depreciation improves the trade balance for all
categories examined, namely, for services, goods, and for goods
and services combined. Notably, all coefficients from the panel
experiments are highly significant. For the Eurozone, United
Kingdom, United States and Canada (EUUC) group, there is a de-
terioration in the services balance but an improvement in goods
and goods and services combined, with all coefficients being
highly significant. This may highlight the unique nature of the
export of services in the United Kingdom and the Eurozone com-
pared to the United States and Canada. For Switzerland, Norway,
Sweden and Denmark (non-euro Europe) grouping, there is an
improvement from a REX depreciation for the services balance
and a deterioration for the goods balance, and also for the goods
and services combined. Finally, for all the 15 countries, there is

TABLE 9 | Panel data results.
Asia-Pacific panel EUUC panel Non-euro Europe panel 15 Economies panel

Import elasticity, services 0.52 0.42 —0.14N8 0.31
Export elasticity, services 0.64 0.36 0.01N8 0.39
Difference (export -import) 0.12 —0.06 0.15 0.08
Evidence Improve Deteriorate Improve Improve
Import elasticity, goods 0.66 0.37 —0.06N8 0.39
Export elasticity, goods 0.74 0.43 —0.38 0.36
Difference (export -import) 0.08 0.06 -0.32 —0.03
Evidence Improve Improve Deteriorate Deteriorate
Import elasticity, G&S 0.64 0.40 0.48 0.37
Export elasticity, G&S 0.74 0.41 —-0.30 0.37
Difference (export -import) 0.10 0.01 —-0.78 0.00
Evidence Improve Improve Deteriorate Balanced

Note: Insignificant coefficients are denoted with NS, and we report the estimated coefficient in each case.
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an improvement in services, a deterioration in the goods, and a
balance for goods and services combined, with all coefficients
being highly significant.

5.4 | Comparing our results with the empirical
literature

Finally, we briefly compare our results and findings with some
of the more recent empirical literature. We restrict ourselves
to studies with a comparable time horizon and selection of ad-
vanced economies.

Our results confirm Bahmani et al. (2013) that analyse a set of
29 countries, that largely overlap with our sample, for the period
1970-2009. We also find that domestic and foreign income have a
significant and positive impact on imports and exports as would
be expected. For the REX, our results coincide with their mixed
outcomes on imports: a REX depreciation in Hong Kong, United
Kingdom and United States appears to have a positive and sig-
nificant impact on imports, while for Australia, Canada, Japan,
and Norway the impact is negative. We find for all countries ex-
cept Australia and Norway a positive and significant coefficient
for exports, while they find that the impact from a real depreci-
ation on exports is significantly negative for Canada, Eurozone
(Germany, Italy), South Korea, Sweden and Switzerland.

Our results are partially in line with Aiello et al. (2015) who
analyse a smaller number of countries (China, France, Germany,
Italy, Japan, United Kingdom and United States) over the period
1990-2012, which is shorter and somewhat different than our
sample period. We confirm that elasticities of domestic and for-
eign income for imports and exports are significant with the ex-
pected positive sign. Similar to their results, we find that these
elasticities are asymmetric, which helps to explain why global
trade imbalances are persistent. Our results on the effects of a
depreciation of the REX are similar when it comes to exports,
but there are some notable dissimilarities when it comes to im-
ports. For example, we detect that a REX depreciation has a
positive effect on US and UK imports and the expected negative
effect for the Eurozone and Japan, while they detect the expected
negative effect for three countries: the US, Germany and Japan.
When it comes to the United Kingdom, we detect that a REX
depreciation of the pound has a positive effect on UK imports,
which is similar to what they find, so the unexpected results we
find for the United Kingdom are also confirmed in their study.
Our study, which covers more countries, also suggests that the
United States and United Kingdom the unexpected coefficient
for aggregate imports in goods and services can also be found
in other countries such as Singapore, Hong Kong, South Korea,
Taiwan, New Zealand and Switzerland; precisely why this unex-
pected effect occurs clearly merits future research.

Bussiere et al. (2020) study the exchange rate elasticities for 25
advanced and 26 emerging market economies in the period 1995-
2012. Our findings coincide for the exchange rate elasticities for
export volumes with positive significant coefficients for all coun-
tries, except for Australia and Norway, which do not have signif-
icant coefficients. For the price elasticity of demand for imports,
much of our results are contrary to their findings. They find that
the import elasticities are mostly correctly signed in that a REX

depreciation leads to a fall in the volume of imports. Whereas, as
mentioned above, we report that a REX depreciation has a posi-
tive impact on the demand for imports of goods and services com-
bined for the United Kingdom, United States, Singapore, Hong
Kong, South Korea, Taiwan, New Zealand and Switzerland.

6 | Conclusions

Understanding the impact that changes in the exchange rates,
as well as changes in domestic and foreign real income have on
international trade has been studied widely. We use the income
and elasticities approaches to investigate whether changes in real
income and the REX impact the exports, imports of goods and
services, and ultimately the trade and current account balances.

We use the REX and foreign income based on trade weights,
which is more precise than the standard approach of examining
bilateral trade relations. Unlike previous studies, we examine
the differing effects of changes in the REXs and trade-weighted
real GDPs on the demand for services, goods, and goods and ser-
vices combined. This is an important contribution as different
countries have different reliances on goods and services in both
their imports and exports. Importantly, goods and services also
have different sensitivities to changes in real income and the
real exchange rate. We apply the ARDL methodology on a full
panel of 15 advanced economies, as well as on regional subpan-
els, and on the 15 individual economies.

Related to the real income effect, we find that all countries show
the sign expected by the standard economic theory, which is that
exports are positively related to foreign income and imports are
positively related to domestic income. Our evidence suggests that
the United Kingdom, United States, and Canada should consider
policies towards reducing their income elasticity of demand for
imports relative to exports to reduce their trade deficits in goods.
This is also apparent for the Eurozone, not only for the trade
in goods but also for the trade in goods and services combined.
Interestingly, as opposed to the Western hemisphere, this issue is
not apparent for the majority of the Asia-Pacific economies and
non-euro Europe.

In addition, a depreciation of the REX invariably leads to a rise
in export volumes as predicted by economic theory. However, we
also find that a depreciation of the REX is associated with an
increase in import volumes for most economies in our sample.
Especially for the UK economy where the evidence suggests that
imports increase more than exports leading to a deterioration of
the trade balance in services, goods and goods and services com-
bined. Based on the overall empirical evidence that we report,
an important area for future research would be to investigate the
interrelationship between the import dependency of exports and
trade and current account imbalances. This could have import-
ant implications for policy making related to dealing with cur-
rent account imbalances and in assessing whether an exchange
rate depreciation strategy is a useful instrument for correcting
trade imbalances. Another area for future investigation is the im-
pact of the China effect on the imports of the countries in our
study, because its entrance into the WTO in 2001 meant a large
increase in imports, particularly of goods into most of the coun-
tries in our study and this might help explain why the effective
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REX depreciations do not decrease imports in many cases. A sim-
ilar ‘Mexico effect’ might apply to the US following the NAFTA
in 1994 and the setting up Maquiladoras close to the US border.

Although our analysis is mainly oriented towards the investi-
gation of partial elasticities, we realise that exports and imports
may also be affected by other economic variables apart from the
real income and the REX. A possible explanation for the overall
increase in imports after a REX depreciation can be attributed to
the interaction of a number of variables based on the synthesis
between the elasticity approach and the absorption approaches
to the balance of payments. For example, a synthetic exposition
of the various effects may indicate that the final effect on the
trade balance from a REX depreciation may be determined by
the traditional elasticity approach (as an initial effect where elas-
ticities are treated as partial ones) to which a multiplier is subse-
quently applied to capture any additional effects from changes in
national incomes and hence any induced changes in the domes-
tic imports and exports. The multiplier in question consists of
the various propensities coming from consumption, investment
and imports. To some extent, we realise that secondary effects
may also appear from the fact that a depreciation, through its
real wealth effects, can also impact domestic absorption directly
through autonomous changes, expectations, and consumer and
business sentiments, which will ultimately affect income and im-
ports. The association among a REX depreciation, real income,
and absorption is quite complex in terms of causal effects. We be-
lieve that investigating the causal relationship between income
and absorption is a fruitful area for future research.!® Further re-
search on the effects on trade from tariff and non-tariff barriers,
with the latter being particularly important for services, would
also constitute an interesting extension of our work.

A limitation of our work is that China and other large emerging
economies such as India are not included in the 15 economies
for the trade-weighted REX calculations and trade-weighted
real foreign income, but are included in the imports and exports
data. As we have mentioned, this may lead to a China effect on
imports and help account for the unexpected sign we obtain for
import elasticities in many of the countries we study. This could
be remedied in future research by using REXs that incorporate
these countries. Another consideration is that the countries in
the sample typically had very expansive monetary policies in
the second half of the period that we study (2009 to 2019) due
to their quantitative easing programmes, and this may have
increased their demand for imports by boosting their national
incomes. For additional extensions of our research, we could
consider expanding the panels, which increases the number of
observations and variation. This would make it possible to anal-
yse the possible asymmetric impact of a depreciation vis-a-vis an
appreciation, regional differences, countries with high, medium,
or low degrees of trade openness, and countries with a high level
of goods trade compared to countries that rely more on services.
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Endnotes

! Two notable studies that also use real effective exchange rates are
Aiello et al. (2015) and Bussiere et al. (2020).

2 The IMF and Bank for International Settlements (BIS) present real
effective exchange rate indices as foreign units per unit of the domes-
tic currency, so that a rise represents an appreciation of the real ex-
change rate of the domestic currency. For the purposes of our study
we have taken the reciprocal of the BIS real exchange rate series so
that a rise in the real exchange rate represents a depreciation of the
domestic currency. We do this as this is the convention used in the
vast majority of the literature on exchange rates.

3 A nice summary of the importance of the Marshall Lerner condition
is contained in Rose (1991).

4 See Cheng (2020) and Boyd et al. (2001).

5 There is strong evidence of co-integration. Results are available upon
request.

% We perform unit root tests (ADF, PP and KPSS tests) and find that
none of the series are 1(2).

7The economies employed in the current study are the Eurozone,
United Kingdom, United States, Canada, Singapore, Hong Kong,
Japan, South Korea, Taiwan, New Zealand, Australia, Switzerland,
Norway, Sweden and Denmark.

8 The narrow real effective exchange rate series of the BIS covers 16
countries. Due to data issues we decided to exclude Mexico from the
study and reapportion its weights to the other 15 countries. The BIS
uses a time varying trade weight system that evolves every 3years
based upon changing trade patterns between countries. The time
varying weight formula for the BIS calculation for effective exchange
rates is available at https://www.bis.org/publ/qtrpdf/r_qt0603e.pdf.

9 This effect is also reported by Trofimov (2023) for the UK services.

10 For a detailed theoretical exposition on the synthesis approach see
Gandolfo (1995).
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