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ABSTRACT

The resilience of trade balances of the major industrialised
economies to changes in their exchange rates has evoked
interest in the exchange rate pass-through relationship. So
far, there has not been a comprehensive survey of this
literature. The paper aims to fill this gap in two ways.
First, it pieces together the theoretical literature on
exchange rate pass-through. Second, it provides a critical
survey of the empirical literature on exchange rate pass-
through. Emphasis is placed on the data and methodology
employed in previous work. This is done in order to
guide future work in this growing area of research.
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Exchange Rate Pass-through:

Theory and Evidence'

by

Jayant Menon
Centre of Policy Studies
Monash University

1. Introduction

The debate over fixed versus flexible exchange rates is one of the longest running
sagas in the international economics literature. The case for flexible exchange rates,
as it was initially and forcefully put by Friedman (1953) and Johnson (1969), had as
one of its pillars the claim that it would provide for a more efficient system of
international adjustment. In this context, the advent of floating exchange rates after
the breakdown of the Bretton Woods system was greeted with enthusiasm, as it was
felt that currencies had moved way out of line from their equilibrium rates during the
Bretton Woods era. Under the floating exchange rate regimes, foreign exchange
markets around the world have been characterised by a considerable amount of
variability. However, the initial enthusiasm about the expected equilibrating role of
floating exchange rates began to wane as the trade balances of major trading nations
continued to show remarkable resilience to such changes.

This has led to a frantic search for explanations to account for this "adjustment
puzzle". The conventional explanations couched in terms of elasticity pessimism have
little to offer in resolving this issue; there is now a vast empirical literature that has
convincingly established the case that Marshall-Lerner conditions are easily satisfied
in most countries®. In this context, a number of authors have been motivated to step
back and examine more closely the underlying relationship between exchange rates and
prices of internationally traded goods, now popularly known as the exchange rate pass-
through relationship®. Exchange rate pass-through refers to the degree to which

(1) I would like to thank Premachandra Athukorala, Peter Dixon and Donald George for comments
on the paper without implicating them in any way.

(2) For useful surveys of this literature, see Magee (1975) and Goldstein and Khan (1985).

(3) In this paper, the terms "exchange rate pass-through” and "pass-through” are used interchangeably.
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Exchange Rate Pass-through: Theory and Evidence 3

2. Exchange Rate Pass-through: Theory
2.1 Exchange Rate Pass-through: The Elasticities Approach

Initial interest in the pass-through relationship developed as a consequence of empirical
work involved in the estimation of import and export demand and supply elasticities
in international trade. The relationship between the exchange rate and traded goods
prices can be derived using these clasticities. Consider the following demand and
supply functions for an imported good:

il

Op D () e))

Qs

It

S (P: / ER) @
where O, and Qg represent the quantity demanded and supplied of the imported good,
Pp and P represent the domestic and foreign currency price of the imported good, and

ER represents the exchange rate (the foreign currency price of domestic currency).

Differentiating (1) and (2), we have:

a0y (0D/8Py) 0Py | 3)

005

i

38/8P; {(1/ER) 8P, - (P,/(ER)?) 3ER} @

Setting (3) and (4) equal to each other in equilibrium, and denoting the elasticity of

demand as ¢, = (3D/3Pp) Pp/Q;, and the elasticity of supply as 5 = (3S/8P;) Py (ER
Py), we have:

(ER Op/Pyp) / e {(1/ER) 3P, - (P,/ER*) | 3ER} = Oy / Py ey 3P, (5)
which simplifies to:
(OPp/Py) | (BERIER) = (1 - epleg)?! ©)

Equation 6 shows that the percentage change in the domestic currency price of the
imported good following an exchange rate change is a function of the elasticities of
demand and supply. Based on this formula, it is clear that if the supply or demand
for imports is perfectly elastic (inelastic), then pass-through is going to be complete
(zero). Studies that employed this formula to measure pass-through focussed mainly
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D(P) = Sp(P) + Su(P/IER) 0]

Totally differentiating (7), and after rearranging terms, we have the formula for pass-
through:

AOP/JER = Mol {e+ (- +Mal ®)

where ¢, = -D’P/D = elasticity of domestic demand; €5 = §’,P/S, = elasticity of
supply of the domestic good; é"y = S’ P/(ER%,) = elasticity of supply of the
imported good; = market share of the import,

Equation (8) highlights the importance of the elasticities of demand and supply in
determining the price response to an exchange rate change in a perfectly competitive
market. Under these conditions, the measurement of pass-through is similar to that
using the elasticities approach discussed in Section 2.2, These elasticities also play
a central role in determining the magnitude of the change in import volume following
an exchange rate variation. Differentiating Sy(P/ER), and using (8) above, we can
express the proportionate change in imports as:

S, = Ple+(1-a)es}/a ©)

The change in imports following an exchange rate change will be greater the larger
is the elasticity of foreign supply, €™, since this will result in a larger proportionate
change in price (0P), and the larger are the elasticities of domestic demand, ¢, and
domestic supply, €.

2.2.2 Imperfect Competition and Product Differentiation

Under conditions of imperfect competition, pricing will no longer be at marginal cost,
and firms would be in a position to charge a mark-up on costs to earn above normal
profits even in the long run. The important issue that needs to be addressed in the
context of imperfect competition relates to how this mark-up over marginal cost might
vary in response to an exchange rate change. Two factors come to mind almost
immediately: (i) the degree of substitutability between the domestic and imported
good, as determined by the degree of product differentiation, and (ii) the degree of
market integration or separation. Both these factors can be viewed as forces that come
into play to determine the price-setting power of firms, and will affect the leverage
available to them in responding to exchange rate changes. The lower the degree of
substitutability between these goods, and the lower the degree of market integration,
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produced under constant or decreasing costs) lends further support to the view that
domestic and foreign manufactured goods are imperfect substitutes (see, for instance,
Greenaway and Milner, 1986; Goldstein and Khan, 1985).

Apart from imperfect substitutability and segmented markets, a number of recent
studies have examined how different market structures, and different assumptions
about the behaviour of firms will affect pass-through, Dornbusch (1987) considers the
case of a Cournot industry with a linear demand curve and constant costs and shows
that the degree of pass-through is positively related to the ratio of the number of
foreign firms to total firms and on the total number of firms. Sibert (1992) extends
this aspect of Dornbusch’s (1987) analysis and examines the effects that different
degrees of collusion and market shares of foreign firms have on pass-through. Sibert
finds that Dornbusch’s result that pass-through is increasing in the number of foreign
firms generalises to a variety of behavioural assumptions.

Let us consider the case of the Cournot oligopoly model in some detail. The Cournot
case is useful not only because it is probably the most widely accepted benchmark, but
also because this formulation concentrates on features of the market structure in
explaining the price response by assuming perfect substitutability between the domestic
and imported good. The analysis is based on Dornbusch (1987) and Venables (1990).

Suppose that there are n® domestic firms, all of which are identical, and n* foreign
firms, all of which are identical to each other, but not to the domestic firms. In a
Cournot setting, we assume that each firm chooses its sales in the domestic market
given the sales of the other firms, and then price is determined from the demand
curve.

The profits of the n® domestic firms are given by:

P = Px® - CP(x)P (10)
and for the n¥ foreign firms:

7F = Px¥ - ER C™xF (11
where x® and x ¥ are the outputs of the domestic and the foreign firms, and C°(xP) is

the cost function of domestic firms. For simplicity, we assume that marginal cost of
foreign firms, C¥, is constant in their currency.
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industry differences in pass-through. Kreinin er al (1987) and Phillips (1988) attempt
to explain inter-industry differences in import price pass-through, Fischer (1989b)
examines export price pass-through, and Feinberg (1987, 1989, 1991) looks at pass-
through to domestic prices. It would appear that most of these studies find relatively
weak support for industrial organisation variables in explaining inter-industry
differences in pass-through.

3.1.4.5 Stability of the Pass-through Relationship

A number of studies examine the stability of the pass-through coefficient over time.
These include Mastropasqua and Vona (1988), Baldwin (1988), Klein and Murphy
(1988), Moffet (1988), Lattimore (1988), Ohno (1989), Kim (1991), Yang (1991) and
Athukorala and Menon (1993). Of these studies, only Lattimore (1988), Moffet
(1988) and Athukorala and Menon (1993) find that the pass-through relationship has
remained stable throughout the period of study. Mastropasqua and Vona (1988)
attribute the structural break identified in their study in May 1982 to the increase in
the imposition of NTBs to trade, thus distorting the historical pass-through
relationship. Most of the other studies interpret the structural break as evidence of a
"hysteresis" effect in import pricing. A number of studies also test for possible
asymmetries in pass-through during periods of depreciation and appreciation of the
exchange rate. The studies that find such an asymmetry are Mann (1986), Kreinin ez
al (1987), Lattimore (1988) and Marston (1990), where as Moffet (1989), Lawrence
(1990) and Athukorala (1991) find no such evidence.

4. Summary

This paper has pieced together the theory underlying exchange rate pass-through, and
provided a critical review of the empirical literature on exchange rate pass-through.
The survey of the empirical literature uncovered a number of interesting features
relating to the country-coverage, data, methodology and findings of previous work.
Fresh research in this area should pay particular attention to the following issues.
First, the imbalance in the country-sample needs to be addressed; the experience of
the small open economies has received very little attention in the literature. The
second lesson relates to data. The common resort to price proxies such as unit values
and the lack of studies that use data disaggregated at the product level are particularly
worrying. Third, most studies have employed conventional econometric estimation
techniques without paying attention to the time-series properties of the data. This is
problematic because most of the data used to estimate pass-through are usually non-

Exchange Rate Pass-through: Theory and Evidence 9

To see how the number of domestic firms relative to foreign firms will affect the
degree of pass-through, assume that marginal costs are constant, and that foreign and
domestic marginal costs are equal. Pass-through is now given by:

OP/BER = nf/@f+nd a7

From equation (17), it is shown that the degree of pass-through is a decreasing
function of the ratio of domestic to foreign firms. We can see, for instance, that an
equal number of domestic and foreign firms will result in a pass-through of 50 per
cent, where as pass-through will fall to 33 per cent if there are twice as many
domestic firms as there are foreign firms.

To see how the total number of firms in the market will affect pass-through, we go
back to equations (12) and (13), totally differentiating the equilibrium around a point
where C® = ER CF. Making the assumption that ¢, is constant, we can now write
the formula for pass-through as:

AP/BER = {0"NERCF/N@1-0"CP + ¢F ER CF} (18)

where N = nf + n® = total number of firms, and ¢F = n®/N = share of foreign
firms in the market.

From equation (18), we can see that P/3ER is strictly increasing in N, and as N
approaches infinity, dP/0ER approaches 1. We can also see that if ¢ °s = infinity,
then equation (18) simply reduces to equation (17) above.

More recent innovations have extended the oligopoly pricing literature as it relates to
exchange rates by focusing on other ways of incorporating international competitive
pressures into the determination of the optimal price. Froot and Klemperer (1989)
examine pricing strategies that aim to protect market shares, and how temporary
versus permanent exchange rate changes come to bear on this decision. This is done
by employing a simple two-period model where market share in the first period will
affect the price response to an appreciation in the second period. An important aspect
of this paper is that the results do not hinge on the type of competition assumed
(Cournot or Bertrand), the functional form of the demand curve, the number of
periods or the reasons why market share matters.

They show that while the price response to a temporary appreciation could go either
way (i.e., firms could either increase or decrease prices), an appreciation viewed as



-1ajut urepdxo Ajreurso 03 jdwoene soipmys poreSoidesip oy jo roquinu jjews B Aup

“Kouannd ugreio;
ut saoud yrodxe 03 saSueyd oyer afueyoxe jo ySnoxy-ssed oy Supmuy Aq jeytew
Wodxa pue onsowop oy usamieq aeunuLosip aoud swiry jey puy (0661) uoIsiely
PUE (6861) HAWAYSS (6861) OUYD SE yons SAIPMS  “(Z661) eSEH PuE (066]) wry
apnjout satpnis asayy, 'saFueyo ojes aduryoxos Jo ydnouy)-ssed o so1op o Surfiea
Aq syosjrew Jodxe sso1ov speunuLSIp 20ud suwy jeys 15985ns Koy p ‘syoyrewr yodxs
$so10¢ Aea 0} spudl ySnoxy-ssed jo 2a130p o nq “ojardwoour Appereuad ySnonp
-ssed st Ajuo jou ey puy uouswouayd jexIew 0] guroud oYy sunuex?d Jey) ssIprig
"sou0gore0 1onpoid 1o sausnpur ssoror Apueoyusis oynb Area o) spud) ySnonyy
-ssed 1ey) puy om ‘yoeordde pojeSoiSSesip v pakojduio ARY Jey) SAPMS Y} IO

SJIONPoIg Sso10y ydnomyi-ssed pp I

"pakojdwa A3ojopoyaws o) pue Blep Jo 910D Ay 0) SHNSI
ay3 jo K3ranisuos aiy o1 Jurod porrad swy pue Apowwos ‘Anunoo sures oy Apn3s oym
$1940BaSa1 959y Aq pauTelqo ySnouy-ssed Jo A1BWNISO OY) UI SIOUBISLIP By} “[[E BT [V

"Xoput
ooud podwt JySrom-poxy & asn 1501 2y3 pue ‘Xapur soud uodwr 1ySrem-ojqeLea v
ss0 (1661) 9PeSN ‘sonjea jun asn (8g61) Aydmnpy pue urary ‘ssoud wodw 03 1oodsar
ypm  "seoud Jownsuod uBiolo) Jo xopur pajySiom-apes) B sasn (1661) OPEI “SIS00
[eLojew pue Joqe] uraiof jo xopur payySiom indino-jndur ue se sjqeLrea uononposd
J0 1502 uB1010§ oyl 1NNSUOD (6861) uurly puk todooyy oAy souunos Suikjddns
Hodwit ayj 3o seoud 1odxa 1o sonfea jun 1odxs jo aferoae PaIYSIom B SB pajonsuoo
"djqenrea ooud  priom, e osn saipmys o) Jo Isa1 oy} S[IyM ‘[apouw I3y Ul ojgeLIRA
uononpoxd jo 1500 uSiaroy v Aojdwa (1661) pralN pue (6361) uuey pue 1odooy]

“apewnse yEnoayy-ssed sanenwnd oy pue
ainjonas el 2y Yjoq FunojsIp snyj ‘019z 0) SO WD 0] siy8rom Sey SunnoqySiou
Fuioioy Jo 123jy0 Ayl SBY YoM UTBXISUOD [1Y} oY) ST UOWIWOD JSOW aylr (1
31qe ], 995) sjuiod JuoIolIp Je pue SHuIRNSUOd dsodwl SISYIO S[IyMm ‘poureI}suooun s3e|
Y3 121u3 satpms Ay Jo swog “ferwousiod 2y Jo adeys ay) uo s10pao JusIaYIp Fsodur
nq ‘s3ey poynguysip erwoukjod Kopdwe Kuofew oy sopmys 959Y] U9IMIDQq SILIBA
OS[E Pa[[opOW dIe SOIWRUAD YoIYM Ul ABm SUL 10U Op SIOYIO 24} S[IYM ‘WSTURYISW
UondALI0D uone[aLIod [eLas e Aojdwa (6861) uue pue sodooy pue (gg61) todooy
pue anjjoH ‘SO Suisn sopmis oy JO  "STO [euOBUSAU0D Kojdws sopnis oy Jo
1501 oY) ‘Sa[qeLIEA Oy} SUIPUSIIOP JOlR YV A B SOIBWINSS Oym “( 1661) Wy woy yedy

6¢€ oudpIas] pub Koay] ySnong-ssug vy 28uvyaxs

"y8noxyp-ssed Jo ajes frouoIsIy 24
I JUQISISU0D 2q Jou ABw! JoNTRU 91} JO 1nponas sAnnadwos mou ays se ‘diysuonejal
ygnoayy-ssed passosqo 2y ul yeaq feamonns e aonpoad Aew SIYY "JOIU-91 oAU Avw
YOI SARY 181 SWIy oY) puk “Toyio AJIsed 9ABI] 10U [[IM JONIBW Oy} PAIOJUS 3ARY JRY)
SWIY Mou oy ‘ST IRy “JedjJew 91 JO SINPNNS By Jojfe Apusueuriod 18Y) MO[0] [IM
SUOISIOap J1X3 puk ANu2 Sy} “I9AIMOY “puEBq STy} OPISING SAAOW 1Ll a8ueyoxa ayl Jy
"Anjua 1o30p 10 JoxyIEW By U KBlS JoyIe 0 1Sy suy se ‘ygnory-ssed jo ojer Jemop
UL )NSOT [IIM SIYL “31Xa pue Anuo yiim pajeroosse s1s0o oy 1aysiy oy 1ojeoid aq
1k pueq sup yeys pue ‘pueq 195 & uryiim sjenjonyy saueyo ojer ofueyoxo se Suoy se
paguBRyOUN UrBWAT [[IM 1SIEW DY) ur uonyadwos jey) sisadSns 1000 sisassshy ayyL

"paAl[-1Ioys st afuryd
e 9Fueyoxa ayy Ji Aqperoadse ‘armuny oYy ur Anue-or JO $IS00 [RUOTIIPpE O} JOPISUOD
os[e Aew suLIy 9s9Y) ‘sJS00 Yuns Joylo pue uoneindar ur juowisaaut oy SuIsof woiy
Hedy  '$)$00 9[quLIBA JOA0D 0} 9]qe Sulaq jou 1dsop JoxIRWw Q) 901AISS 0] SNUNUOD
Aews pue ‘suonipuos 2oy} Jepun josIew oy SUIAB] WOL) PILIGIOP 3 OS[E [[IM SULILY

"uoisioap Anus oy Agnsaf o3 syyoxd [enur 2I0y)ns
duwres jo spoadsoxd oyy Suomop snip “Aipeho] puerq moys srownsuod J1 toyiing
paropury oq [ uoisioop Anus oyl uoneindel jo dn-Buipying oyl pue “jromiou
SO[ES-19}¥ pue UOHNQLISIP © JO JUSWYSIQRISS Y} 9pnjoul ABW $IS00 95| "PaAjOAUT
§1S02 Suns JUBOYIUTIS e a1ay) 1 93uryo jer oFueyoxa , [jews, lo/pue  Arerodwo), ®
Bumor[oy JoxreW © J9jud 0 AN S59] 91 SuLny Jey) Moys spepow asay], ‘yoroxdde
#3935 pue j1em,, € 1dope 03 swy paonpur sey sajes afueyoxo Sunroyy jo oeuryd one[0A
U3 JEU} BOPY O3 UO POsE] SI}] "SIONIBW PLIOM UT SUOISIOOP JIXa-A1JUs YIimM PajeIoosse
$IS0> Jun$ SIqRAALIALIL JO UOHOU Y} U0 SP{IMG S[ApoW sisarelsAy oy ‘(6861
MXIC ‘6861 ‘uewSnry ‘gge] ‘uimpreg) Supud JO spapowr | SIS219)sAY,, JUdDAL dI0W
U3 S31I9pun os[e MoIARYRq [esodwal-tajul pue orureup sesiseydius Jey) yoreoxdde YL

"oImey Juouewsed A19ANERISE B JO o im uonemardde
ays Sumiojdxa wouy paurelqo aseatour Aue pue ‘saieys O3B JUALING U0 puedap saieys
OYIEW QImny 9SNEDSQ SINDD0 SHIY  "OIRYS JONJRW UL 9SEAXOUL uv ured 0 1opio ut
1orew Anunoo 1soy oyl ut A[parsseiSSe Lioa Furoud swiy ufratoy 03 spesy Jusurvwiiad

uouapy tundor 01



38 Jayant Menon

Baxter (1984), Helkie and Hooper (1988), Citrin (1989), Lawrence (1990) and Clark
Leith (1990). Not only are exchange rate changes never fully reflected in prices in
the majority of studies, but the lags corresponding to the partial pass-through process
are quite extensive. The small number of studies that do find full pass-through
generally point to even longer lags in the transmission of exchange rate changes to
prices. For instance, Hetkie and Hooper (1988) find that lags associated with import
price pass-through extend to 8 quarters, while Clark Leith (1990) reports lags
extending to 5 quarters. The only exceptions are the Australian studies, that find that
the lags rarely extend beyond one or two quarters.

3.1.4.2 Pass-through Across Countries

There are significant differences in the rate of pass-through across countries. This is
clear from the multi-country studies in particular. Kreinin (1977), for instance, finds
that pass-through ranges from a low of 50 percent for the US to full pass-through for
Italy. The results from the multi-country studies provide conflicting signals regarding
the ability to generalise about the degree of pass-through based on the size and
openness of the country. Kreinin (1977) finds that pass-through tends to vary
inversely with the size of the country. Khosla and Teranishi (1989), on the other
hand, find that pass-through is almost complete for the larger economies such as the
US and Japan, but very low for the smaller economies such as Indonesia and the
Philippines. Spitaeller (1980) finds pass-through to be complete for the US but not
Germany.

3.1.4.3 Pass-through Across Studies for a Given Country

There are also significant differences in estimates of pass-through reported in different
studies for a given country. The US is the best example of this, since it is by far the
most thoroughly studied country. There are 7 studies that estimate the aggregate pass-
through of exchange rate changes to import prices covering roughly the same period,
starting from around 1970 and ending between 1986-88 (see Table 1). The estimates
range from a low of 48.7 percent reported by Alterman (1991) to a high of 91 percent
reported by Helkie and Hooper (1988). The mean value for pass-through for this
sample is 69.9 percent, with a standard deviation of 17.5. Given that there is little
difference between these studies in terms of commodity or time coverage, the diversity
in pass-through estimates would seem to stem primarily from differences in
methodology, model specification and variable construction.

Exchange Rate Pass-through: Theory and Evidence 11

2.3 Multinational Corporations (MINCs) and Intra-Firm Trade

The massive instability in foreign exchange markets, and in particular the large
exchange rate movements which have come to characterise floating exchange rates,
have induced MNCs to actively employ intra-firm pricing policies which prevent or
at least stagger the full transmission of exchange rate changes to selling prices in
individual markets. This practice has facilitated the stabilisation of prices in domestic
markets, and allowed subsidiaries of MNCs to avoid significant loss of market share
following large exchange rate depreciations. Based on a survey-study of the pricing
behaviour of UK firms following devaluation, Holmes (1978, p.118) reports that "the
existence of a directly owned sales subsidiary appeared to be a helpful factor in
enabling the firm to base its prices more accurately on what the market would bear.
... There was in fact a tendency for firms using their own subsidiaries for sales
activities to hold prices in foreign currency”. Dunn (1970) provides anecdotal

evidence of MNCs employing their sales subsidiaries to facilitate similar pricing
strategies in Canada.

There exists a number of ways in which MNCs can shield themselves against
exchange rates uncertainty, or large and unfavourable exchange rate shocks. One of
the most common and straight forward methods involves the use of internal or intra-
corporate exchange rates that apply to intra-firm transactions®. These exchange rates
may vary significantly from the external or true exchange rate for prolonged periods,
since they serve merely as a clearing mechanism for intra-firm trade. The use of
these internal exchange rates by MNCs in order to achieve global profit-maximising
objectives has long been recognised in the literature. In the past, they have been used
to protect intra-corporate debtors against the full valuation effects of major exchange
rate fluctuations (Helleiner, 1985), and to allocate funds between subsidiaries of the
MNC in line with its international liquidity policy (Grassman, 1973). These exchange
rates can also be manipulated to reflect global decisions relating to pricing and the
absorption of exchange rate movements. Evidence supplied to the Prices Surveillance
Authority (PSA, 1989) suggests that the use of intra-corporate exchange rates is
widespread among MNCs operating in Australia, and that its use is designed primarily
to guard against unfavourable price consequences of large exchange rate movements.
They further note that the widespread use of these internal exchange rates have
severely weakened the link between exchange rates and import prices.

(6) Intra-firm trade refers to transactions that occur between a parent firm and its wholly-owned
subsidiary or majority-owned affiliate, or between two subsidiary or affiliated firms.
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36 Jayant Menon

The only way to adjudicate on this debate is to employ an appropriately disaggregated
industry or product-based approach, and to consider NTB-restricted and computer and
business machines imports separately from total imports.

3.1.3 Methodology

Most of the previous researchers have employed OLS to estimate pass-through®. In
almost all cases, polynomial distributed lags are used to capture the dynamic response
of traded goods prices to exchange rate changes. With the exception of Feenstra
(1989), Athukorala (1991), Menon (1992b) and Athukorala and Menon (1993),
previous researchers have not paid any attention to the time series properties of the
data. There is now a considerable body of literature that suggests that a large number
of macroeconomic series and asset prices such as exchange rates are non-stationary
(Nelson and Plosser, 1982). If OLS is used to estimate a regression using non-
stationary data, then the problem of "spurious regressions" becomes a major concern.
Given that the data used to estimate pass-through is usually trended, it is likely that
previous estimates of pass-through may have been biased as a result of the non-
stationarity of the data'. This concern is heightened by the fact that a significant
number of studies report high R* and low Durbin-Watson (DW) statistics, which may
reflect non-stationary residuals. In such cases, and particularly when R* > DW, the
likelihood of the relationship being "spurious” is extremely high (Hendry, 1986).

The common response in these studies to the presence of serial correlation has been
to apply the Cochrane-Orcutt transformation or one of its derivates. The application
of standard autocorrelation correction procedures in the presence of non-stationary
variables can lead to highly misleading results (Granger and Newbold, 1977). As
Hendry (1980) puts it, "autocorrelation corrections still left rainfall as a ’significant
cause’ of inflation"!. Even if the variables are stationary, repeated application of the
Cochrane-Orcutt procedure to "mop-up” the autocorrelation will enforce a mean lag

of zero, irrespective of the true underlying dynamic responses (Hendry 1986, p. 207).

Hendry (1980) points out that the presence of serial correlation may be indicative of
the failure of the model to represent adequately the data-generating process. The
implication is that the model may be subject to specification error. If this is true, then

(9) The exceptions are Schembri (1989), Ohno (1989), Kim (1990), Marquez (1991) and Kasa (1992).

(10) For an up-to-date survey of the literature on unit roots and cointegration, see Dolado et al (1990).
Cuthbertson et al (1992, Chapter 4).

Exchange Rate Pass-through: Theory and Evidence 13

objectives. The problem with this literature is that it has thus far failed to recognise
that the volatile climate of floating exchange rates poses a much more serious and
pressing problem for MNCs. This involves the response mechanism of MNCs to
prevent massive and sustained exchange rate movements from either forcing them into
pricing themselves out of the market, or squeezing profit margins to the point where
significant losses are incurred to remain competitive in export markets. Faced with
these options, it should not seem surprising that MNCs have employed the available
means (as discussed above) to effectively side-step the exchange rate, and the
problems it poses. It is as a consequence of the employment of these means that the
pass-through relationship is radically altered.

2.4 Non-Tariff Barriers (NTBs)

The important role played by the increasing presence of NTBs to international trade
in affecting the pass-through relationship has been recently emphasised by Bhagwati
(1988) and Branson (1989). In the US case, where much of the interest in pass-
through has concentrated, Bhagwati (1988, p.1) claims that "a major and indeed
obvious explanation (for the change in the pass-through relationship) has simply been
missed. It lies, of course, in the fact that the early 1980s (when the US dollar was
overvalued) saw a significant rise in non-tariff barriers ...". This view is supported
by Branson (1989), who clearly spells out the process by which NTBs influence the
pass-through outcome: "The increase in the coverage of NTBs as the dollar
depreciated would hold up import prices. Then as the dollar depreciated from 1985,
the premium on NTB-restricted imports would fall instead of import prices rising.
Pass-through would imply reduction of the premium on imports rather than rising
prices...". In other words, depreciations in the presence of import restraints will
generally cut into the import premium first, thus absorbing much of its impact, before
it is reflected in prices. It is only when the depreciation is large enough to push prices
to the point where quantity restrictions are no longer binding that we will observe
some pass-through’.

(7) 1t is important to note the differential effect that quantitative restraints and tariffs have on pass-
through. A tariff imposed on a product raises the supply price for every quantity by the amount of the
tariff. This may not by itself have any effect on the degree of pass-through. For instance, a tariff
imposed on a product sold under competitive conditions would be fully passed-through to selling prices.
Tariffts are likely to affect the pass-through relationship only when imposed on a product sold in a market
characterised by imperfect competition. Under these conditions, foreign sellers may use their market
power to translate changes to tariff levels into monopoly profits, rather than passing them on to prices.
Feenstra (1989) tests the hypothesis of symmetric pass-through of (what are perceived as "permanent"”)
exchange rate changes and tariffs, and finds that the hypothesis was easily accepted for his sample (see
Table 1). As shown in Section 2,2.1, pass-through would be complete in perfectly competitive markets,
and given the symmetry hypothesis, so would tariff changes. Quantitative restraints, on the other hand,
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Table 2
Number of Estimates of Pass-Through by Country

Jayant Menon

Country

Number of Estimates

us

{8
~

Japan

Australia

Germany

Canada

UK

Korea

France

Netherlands

Belgium

Italy

Taiwan

Botswana

Papua New Guinea

Austria

bt Lt | b ] DN ORI N B W W B N NI~

Denmark

Finland

Norway

Spain

Sweden

Switzerland

Indonesia

Malaysia

Singapore

Thailand

Total

78

Source: Table 1
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Assume that there is initially a "small" depreciation of the currency. While the
vertical portion of the supply curve will remain unchanged, the horizontal portion will
now shift to P,B. The market price will remain at P;, however, and the depreciation
is absorbed into the quota rents extracted by the seller (now reduced to P,BAP;). The
pass-through of the depreciation is zero. Now consider the case where the
depreciation is large enough to push the price up to the point where the quota is no
longer binding. The depreciation pushes the horizontal portion of the supply curve up
to P,C, which is higher than the original market price of P;. The equilibrium quantity
now falls below the quota limitto Q,. From Figure 1, it is easily seen that pass-
through is going to be less than complete. The pass-through (PT) of the depreciation
in this instance is going to be:

PT = {(P,-P)/P} [ {(P,-P)/P} < 1

3. Exchange Rate Pass-through: Evidence

Having pieced together the theory underlying pass-through, we now proceed to
examine the empirical evidence on the issue. Our survey of the empirical literature
covers 46 studies on the pass-through issue. Of these studies, 19 examine the pass-
through to import prices, 10 examine the pass-through to export prices, 13 examine
both, and 3 examine the pass-through to domestic producer prices. 10 out of 32
studies on import price pass-through, and 8 out of the 23 studies on export price pass-
through, examine trade on a bilateral basis. 6 out of the 23 studies on export price
pass-through investigate the pricing to market phenomenon. That is, these studies
seek to determine whether exporters resort to price discrimination across export
markets, or between the domestic and export market(s) in limiting pass-through.

For ease of reference, these studies are summarised in tabular form, with separate
columns that identify the study, describe the data base and methodology, and
summarise the key findings. The first group of studies are the multi-country studies.
The rest of the studies are grouped by country, and appear in alphabetical order. For
each country, the studies are listed in chronological order, based on year of
publication.
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Table 1 (Cont.)

US (Cont.)
Study Data and Method Findings
Alterman | Aggregate and disaggregate (15 2 and 3-digit Pass-through generally incomplete for exports and imports, and
(1991) SITC) data for US imports and exports for the varies significantly by product category. Aggregate pass-through
following two subperiods: 1) September 1980 to of 48.7 percent. Pass-through on imports using unit values
March 1985 (USD appreciation), and ii) March significantly lower than those obtained using the BLS import
1985 to December 1988 (USD depreciation). price index. In the case of capital goods, for instance, pass-
Compares pass-through estimates obtained using | through is 50 percent using the BLS index and 33 percent when
Bureau of Census unit value indices and BLS unit values are used. Significant differences in rates of pass-
import price indices. Trade-weighted average of | through during depreciations and appreciations.
the CPIs of the 40 major exporters used to proxy
for foreign costs of production index. OLS used
to estimate model.
Kasa Disaggregate (8 7-digit SITC) data for US and Pass-through incomplete and varied significantly from product to
(1992) Canadian imports of German goods for the product. Price of German imports in US rose relative to Canada
period January 1978 to December 1987. Price following USD/Mark appreciation, indicating a lower rate of
data are import unit values. SUR method used to | pass-through in the US compared with Canada. Degree of
estimate model. pricing to market affected by the transitory component in
'| exchange rate fluctuations. This pattern confirmed by comparing
the restricted and unrestricted impulse response functions in the
two markets.

Table 1 (Cont.)

(BIE) Questionnaires were supplemented by personal

Australia
Study Data and Method Findings
Bureau of | Data based on a survey of 83 importers and 109 | Pass-through ranged between 52 and 107 percent. Local
Industry | import using and import competing manufacturers | importers raised their prices, on average, by 22 percent during
Economics | jn November and December 1985, 1985, thus absorbing much of the initial impact of the

depreciation. Survey indicated that majority of firms expected
to restore unit profit margins by June 1986.

(1986) interviews with 37 of these firms in May 1986.
BIE Combination of survey, unit value and Australian
(1987) Bureau of Statistics (ABS) data for the metal

fasteners and steel industries. Survey data was
collected in 1985, and supplemented by personal
interviews with 10 firms. The ABS data for metal
fasteners and steel imports are for the period
198392 to 1986q3.

Pass-through for the metal fasteners industry was around 75
percent, with about 50 percent passed-through in the first
quarter, and 25 percent in the next quarter. Pass-throngh for
individual import sources of metal fasteners were: (i) Taiwan -
73, (ii) Japan - 83, (iii) US - 62, and (iv) UK, New Zealand -
greater than 100. Pass-through of about 60 percent for steel
imports from Japan, and 115 percent from France.

BIE Combination of survey and ABS data for

(1988) Australian imports of metal working machine
tools. Survey data based on the seven major
firms in the industry collected between December
1986 and May 1987, with personal interviews
supplementing questionnaires. ABS data covers
the period 1977q4 to 1986q4.

Pass-through for the industry based on ABS data was 96
percent. Pass-through ranged between 62 to 103 percent for
individual products using the firm-level survey data.
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Table 1 (Cont.)

US (Cont.)
Study Data and Method Findings
Lawrence | Aggregate semi-annual data for US non-oil, non- | Suggests that the change in the pass-through relationship in the
(1990) computer imports from Japan, and total non- second half of the 1980s reported in previous studies would not
agriculture, non-computer exports to Japan for exist if computer prices were excluded form the import price
the period 1976 to 1990. OLS used to estimate index. States that "the mysteries of recent US trade performance
model, with Cochrane-Orcutt transformation to lie in the data, not in actual behaviour” (p. 380). Finds that
correct for serial correlation. Almon lags used to | export and import prices have responded symmetrically to the
capture dynamics. rise and fall of the USD.
Kim Aggregate data for US multilateral imports for Significant structural break in the equation for bilateral trade
(1991) the period 1974q1 to 1989q2, and bilateral US with Germany in 1982q4. Interprets this as evidence of the
trade with Japan and Germany for the period hysteresis effect suggested in Baldwin (1988). Only the pass-
197491 to 1988q4. Exchange rate and price through relationship for multilateral trade has changed (i.e., is
indices are weighted averages (based on 1978-82 | lower) in the 1980s, and concludes: "The results indicate that
average trade shares) of the 6 major trading the pass-through problem explains the stubbornness of the US
partners for US multilateral imports. All trade deficit for multilateral trade but not bilateral trade with
variables detrended by regressing them on a Japan or Germany” (p. 181).
constant and time trend. Model specified as a
Vector Autoregression (VAR).
Marquez | Aggregate and disaggregate (6 2-digit SITC) data | Pass-through ranges from 23 percent for the UK to 110 percent
(1991) for US imports from and aggregate exports to for the block of other OECD countries.
Canada, Germany, Japan, US, UK, other OECD,
OPEC and non-OPEC countries for the period
1973q1 to 1984g4. Full-Information Maximum
Likelihood used to estimate model.

Table 1 (Cont.)

Australia (Cont.)

are true prices. Foreign cost of production index
is a weighted average of industry-specific labour
and material costs for the five major import
supplying countries. Time-series properties of the
data tested using Dickey-Fuller test. Having
identified a cointegrating relationship between the
independent variables, the Engle and Granger
(1987) two-step procedure employed to estimate

Study Data and Method Findings
Menon Australian imports of passenger motor vehicles Pass-through of 80 percent in the long run, and 70 percent in
(1992b) for the period 1981g3 to 1990q4. Import prices the short run. Symmetry in the pass-through of changes in the

exchange rate and foreign costs. Lags in short run pass-through
do not extend beyond one quarter. The effect of the quantitative
restriction and the pricing practices of the MNCs that dominate
this industry put forward as possible explanations for the
incomplete pass-through finding.

Leith period July 1976 to January 1987. Data for
(1990) January 1988 to December 1989 used to evaluate
performance of the model outside the estimation
period. Consumer Price Index (CPI) is used to
proxy for domestic prices, and foreign prices are
based on unit values. Employs lagged dependent
variable to capture disequilibrium behaviour.

the model.
Botswana
N
Study Data and Method Findings
Clark Aggregate data for imports of Botswana for the Pass-through close to complete, with lags extending to 15

months. The estimated import price equation forecasts well (for
outside sample) with mean-squared error of 0.00004.
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Table 1 (Cont.)

us

(Cont.)

Study

Data and Method

Findings

Feinberg
(1989)

Annual disaggregate (84 4-digit ISIC) data to
study pass-through of exchange rates to US
domestic producer prices for the period 1974 to
1987. Analysis in two stages: i) estimate pass-
through using industry intercept and slope
dummies with 1280 pooled cross-section/time
series observations, and ii) explain inter-industry
differences in pass-through using market structure
variables.

Average pass-through of 16 percent in real terms. Pass-through
close to complete for industries heavily reliant on imported
inputs and producing goods highly substitutable for imports.
Pass-through much lower for highly capital intensive and
concentrated industries and those protected by extensive barriers
to entry (both domestic and foreign). Estimated coefficient of
seller concentration not significantly different from zero.

Citrin
(1989)

Aggregate data for US non-oil imports excluding
business machines and US exports excluding
business machines for the period 1974q1 to
1984q4. Equations estimated using OLS with
Cochrane-Orcutt correction for serial correlation.

Exchange rate changes fully passed-through to import prices in
the long-run, although significant deviations occur in the short-
run. Transmission process takes three quarters, with one third of
the exchange rate change being passed-through per quarter on
average. Highlights the importance of excluding business
machines form the aggregate index, given the massive fall in
price over the period, and choosing the correct exchange rate
index.

Fischer
(198%)

A cross-section analysis based on data for 9
SITC 2-digit industries covering Japanese and
German exports to the US for the period 1984 to
1986.

Japanese and German exporters cut mark-ups significantly in
1986 following the USD depreciation. Only Japanese export
mark-ups were significantly correlated with industry
concentration in 1984 (during USD appreciation). Very weak
rank correlation between export price mark-downs and industry

concentration in either country during 1986.

Table 1 (Cont.)

test used to test for structural break. Cost of
production index is an input-output weighted
index of materials and productivity-adjusted
labor cost. OLS used to estimate model.

Japan
Study Data and Method Findings
Ohno Disaggregate data covering 7 2-digit ISIC and Pass-through on exports of around 80 percent. Japanese firms
(1989) 12 4-digit ISIC industries for US and Japanese price-discriminate between domestic and export markets,
domestic and export sales for a sample that particularly following exchange rate changes. In contrast,
begins within the range of 1977q4 and 198343 American exporters do not tend to price discriminate between
to 198743. Iterative three-stage least squares domestic and overseas markets, with their pricing decision based
method, with a constant and once-lagged on domestic cost factors. Some evidence of a structural break in
dependent and independent variables as the pass-through equation for Japanese exports of machinery and
instruments. equipment in the early 1980s.
Marston | Disaggregate data covering 17 3 and 4-digit "Pricing to market” behaviour widely practised in all but 2
(1990) Standard International Trade Classification industries. For 5 out of the 17 products, pass-through is higher
(SITC) products in the transport equipment and | during periods of appreciation compared with depreciation.
electrical machinery industries for Japanese
multilateral exports and domestic sales for the
period 1980 to 1988. Price data are actual
export prices. Method used aims to distinguish
between planned changes in profit margins and
changes induced inadvertently by exchange rate
“surprises”. OLS used to estimate model.
Khosla Disaggregate (14 2-digit ISIC) data for Japanese | Pass-through generally incomplete, with an average of 43
(1991) exports for the period 1975q1 to 1987q4. Chow | percent. Significant differences in pass-through across industries.

Pass-through in materials industries lower on average than final
goods industries. Structural break identified in only two
equations (textiles and general machinery), thus lending little
support to the hysteresis hypothesis. Pass-through varied
depending on whether the currency had depreciated or
appreciated in only four out of the fourteen industries.
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Table 1 (Cont.)

US (Cont.)
Study Data and Method Findings
Baldwin | Aggregate data for US imports for the period Evidence of a structural break in the pass-through relationship
(1988) 1967q1 to 1987q2. Import prices are unit values. | during the phase of currency appreciation in the early 1980s.
OLS used to estimate model. Suggests that large real exchange rate shocks can have
permanent effects by altering market structure and inducing
hysteresis. Sustained appreciation resulted in an increased
number of foreign sellers in the US market, increasing
competition and pushing prices down. This finding is at odds
with other US studies that have found that profit margins were
increased during the appreciation.
Klein and | Aggregate data for US imports from Germany Average multilateral pass-through of 85 percent. Pass-through
Murphy | and Japan, and US exports to Germany for the appears to be time-dependent. All bilateral pass-through
(1988) period January 1977 to February 1988. Unit elasticities lower for the post-1985 US dollar (USD)
values used as proxies for all prices. depreciation compared to the 1977-80 USD depreciation.
Suggests that relevant third-country exchange rates should not
be ignored in estimating pass-through.
Mastro- Aggregate data for exports to the US from Pass-through of 24 percent on exports from developing
pasquo developed and developing countries for the period | countries, with lags extending to 3 quarters. Found a significant
and Vona | February 1976 to March 1987. Traded goods break in the pass-through relationship for developed country
(1988) prices are unit values. OLS used to estimate exports in May 1982, with pass-through changing from 88
model. percent to 50 percent. Argue that this break may be attributable
to the rise in the imposition of non-tariff barriers (NTBs) on
developed country exports to the US during this period, in line
with the "Bhagwati (1988) hypothesis”.

Table 1 (Cont.)

Papua New Guinea

Study Data and Method Findings
Garnaut | Disaggregate data for imports of various foods, Pass-through of exchange rate changes to consumer prices _
and light manufactures and consumer durables of relatively complete, although not instantaneous. Pass-through is
Baxter Papua New Guinea and its various regions during | quite rapid for traded goods. Lags appear to be the longest for
(1984) the 1970s. Examines pass-through of exchange durables such as household and clothing products.

rate changes to consumer prices. Data analysis

supplemented with interviews.

Taiwan

Study Data and Method Findings
Moreno | Aggregate data for Korean and Taiwanese Pass-through to export prices of 58 percent foxj Korea and 36
(1989) imports and exports for the period 1974q1 to percent for Taiwan. Pass-through to import prices of 58 percent

1987q4. Trade prices are vnit values, and for Korea and 74 percent for Taiwan. :

weighted average of foreign consumer prices

used to construct foreign price variable. Model

estimated in error-correction form using OLS.

UK

Study Data and Method Findings
Cowling | UK imports of motor cars from West Germany Pass-through incomplete and varied across models. The
and and UK exports of motor cars for the period substantial appreciation of the Sterling during 1.979-80 l.ed
Sugden 1975 to 1981. Price data comprises a sample of | neither to a decline in the relative price of car imports into the
(198%) up to 21 models for UK exports, and up to 27 UK, nor to a rise in relative price of car exports from the UK.

models for imports from West Germany.
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