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Abstract

Changes in exchange rates affect southern pine exports by changing the cost of
southern wood in foreign markets. A strong dollar discourages exports; a weak dollar
encourages exports. A simple cconometric export market model is developed to deter-
mine whether changes in the exchange rates in foreign markets of southern pine prod-
uets have, in fact, led to significant changes n southern pine exports. The results
contirm that exchange rates are important determinants of southern pinc exports.
Por-capitaincome in foreign markets and domestic southern pine relative prices are also
important determinants of exports. The estimated model can be used to predict the re-
sponse of southern pine exports to exchange rate movements. The results also indicate

that it is not necessary Lo constructaspecia
southern pine export markets. The Federal

southern pine exchange rate index based on
2eserve Board broad index serves quite well

as a predictor of the effect of exchange rate movements on southern pine exports.

i _xchange rates are important deter-
minants of southern wood trade, which.
in turn. affect income and employmentin
the southern wood industry. The behav-
jor of U.S. forest products exports since
the adoption of floating exchange rates in
the early 1970s demonstrates the impact
of exchange rale movements on forest
products trade. For example. in response

sharp appreciation of the dollar in

(irst half of the 1980s. US. forest
products exports declined in real terms
from $8.3 billion in 1980 to $5.4 billion
in 1985, a 35 percent decrease. Forest
products exports then responded to a
sharp devaluation of the doltlar during the
vears 1986 to 1989, by increasing from
$5.3 billion to $10.3 billion. a 74 percent
ticrease (NBER 1997). The subsequent
aopreciation of the dollar during the
1990s made U.S. wood products more
expensive in foreign markets. According

o the Federal Reserve Board (FRB)
broad index. the value of the dollar in-
creased 15 percent from 1997 to 2000
(FRB 2001). At the same time. southern
wood exports dectined 24 pereent.
Failure to recognize the importance of
foreign exchange movements on wood
exports could fead a firm to mistakenly
attribute, say. an increase n ity exports
{0 its export program. where. in fact. the
increase may have been aresponse to the
decline in the value of the dollar Ex-
change rate fluctuations also influence
the optimal location of forest industry.
From a firm’s perspective, it might ap-
pear that exchange rates are of no con-

cern with regard to whether to locate a
plant in Alabama or Ohio. A dollar is a
dollar. There are. however. differences
in the impact of exchange rate move-
ments on wood exports from different
regions of the country. because of differ-
ences in regional export markets. To the
extent firms are export oriented, these
differences favor location in regions in
which the foreign currencics of export
markets strengthen against the dollar
and discourages location in regions in
which the currencies of export markets
weaken against the dollar. The primary
objective of this paper is to determine
whether exchange rates have a measur-
able impact on southern pine exports. A
simple export market model s con-
structed and used to measure the impact
of exchange rates on southern pine ex-
ports and to test the utility ol specially
constructed wood indexes.

A simple export market model

In this section. we specify a simple
export market model designed o mea-
sure the relative importance of exchange
rates and other key factors believed to
influence southern pine exports. Visual
comparison of southern pine exports
with the FRB broad exchange rate index
reveals that southern pine ¢xports
exhibit the expected relationship with

exchange rates (Fig. 1). That is. south-
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Figure 1. — Comparison of southern pine exports with southern pine and FRB in-

dexes.

ern pine e\ports tend to increase (de
crease) when the dollar depreciates (ap-
preciates).

Goldstein and Khan (1985) provide a
theoretically rigorous structural export
market model. The relevant equations
from the Goldstein and Khan theoretical
model are:

XD = (Y e,PX, P e)

XN =g(PX L P)
where:

v

'

i

= the quantity of country i's
exports demanded by rest of
the world

A= the quantity of exports

supplied from country / to rest
of the world

i

PX

s

= the domestic currency prices
received by exporters in
country 7

P = the quantity of exports

supplied from country i to

rest of the world

P = the price of all goods in rest
of the world
¥ = nominal income in rest of
the world
¢ = the exchange rate expressed

inunits of country i’s
currency as a puunt of tl e
rest of the world's currency

The absence of a reliable zmd suffi-

ciently long time series for the price of

exports, PX}, 1s a major barrier to solv-
ing the structural model. For this reason,
the reduced-form equation is often re-
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sorted to (Goldstein and Khan 1986).
Belongia (1986) provides a reduced-

- form estimating equation for the Gold-

stein and Khan model. Their model suits
our needs well, because our concern is
with the full impact of exchange rate
movements on southern pine exports
(that is, the sum of demand zmd supply
cffects). The coefficients of the re-
duced-form equation provide this infor-
mation. Accordingly, we adopt Belon-
eia’s market-clearing reduced-form
cquation:

IMAGN = a + PInFGNP + ¢InUSAGP/

USCPI+ dInRTHER + ¢

where:
AGX = the volume of U.S.
agricultural exports in
1972 dollars
FGNP = the trade-weighted
index of foreign real GNP

USAGP = the price index of U.S.
agricultural exports
USCPI = the U.S. consumer price
index
RTHWER = the real trade-weighted

index of the foreign
exchange value of the U.S.
dollar

In = the natural logarithm

Export demand is assumed to depend
on just two factors: the level of real eco-
nomic activity in foreign markets and
U.S. prices relative to prices in major
U.S. export markets. An exchange rate
index represents the latter variable. The

higher the level of real economic activ-
ity in foreign markets, other things
equal, the larger would be the foreign
demand for U.S. exports. The higher the
price of U.S. exports relative to domestic
substitutes in foreign markets, other
things being cqml the smaller would be
the demand for U.S S.eXports.

On the other side of the market, the
supply of U.S. exports is expressed as a
function of the prices of U.S. exports rel-
ative to the prices of all U.S. goods and
services, and exogenous factors, such as
trade barriers. Other things equal, the
higher the prices of U.S. exports relative
to prices of other goods, the larger the
production of commodities for exporrt.
Adapting Belagio’s equation to our pur-
poses, we have:

IN(SPEXP)) = a + bIn(TWER))
ANFGDP)y + dIMRELPRICE,) + ¢,
where:

SPEXP = real value of southern
pine exports in year ¢
the trade-weighted
exchange index in
year/

TWER =

FGDP = trade-weighted
foreign gross
domestic product
in year/
RELPRICE = wood price index/
all commodities price
index in year ¢
e, = arandom error
ferm i year
In = natural logarithm
The THER and FGNP vanables arc of
pzu'llcular importance because they
measure the relative importance of real
exchange rates and cconomic activity in
export markets.

Description of variables

The dependent variable

The dependent variable. SPEXFE s the
real value of annual sout hcm pine ex-
ports for the years 1980 to 2000. South-
ern pine exportdata for the years 198() o

1088 are taken from the National |
reau of Economic Rwu\uh (NBE R)
trade database (NBER 1997). Data for
the vears 1989 to 2()()() are taken from
the U.S. International Trade Commis-
sion (USITC) imcmcti\" tariff and trade
dataweb (USITC 2001). The foreign ex-
change rates, consumer price indexes.
and gross domestic product (GDP) data
were taken from the International Mone-
tary Fund's (IMF) International Finan-
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Taul2 1.— Weights assigned to each country included in the southern pine exchange

ate i ndex and the FRB /ndex

Southern pine

FRB index_

- | . 1%9 oos . o5
H:!gimﬁ 185 9.1 1.5
Denmark 83 39 -
CoorR 4.8 19.3 56
o 33 6.1 (.6
2.0 3.4 2.5
(RN - 3.5 16.6
horea -- - 4.4
Netherlands 129 27.1 1.5
Spain -- - 0.9
Tanvan -- -- 4.9
{nited Kingdom 0.0 27.7 4.2
Oihor - - 58.0
100.0 100.0

“'1] Qtuli\'tic\' for the years 1980 through

)0 (IMF 2001).

Thcrc are several published national
trade-wetghted exchange rate (THER)
indexes. These include the FRB broad
inddex. the Morgan Guaranty index, and

foxes developed by Federal Reserve

wanch banks. The USDA Economic
& xxcauh Service (ERS) publishes

WER indexes for major U.S. agricul-
lum! markets, competitors, and suppli-
ers (ERS 2001).

Published indexes usually use total
U.S. merchandise trade (exports + im-
sorts) in base vears to derive the weights

poalied to cach foreign currency i the
2as I southern pine export markets
. stenificantly in relative impor-
tanee from those ot total U.S. trade, then
the published indexes may not accu-
rately reflect the impact of foreign ex-
change movements on southern pine
cxports, For this reason, we constructed
aspecial southern pine exchange rate in-
Lo The countries included in the
Born pine index and thewr corre-
dng 1989 and 1995 weights are
sarved with the weights of the FRB
sead tadexin Table 1

Clearly, southern pine export markets
differ substantially from total US. ex-
port markets in their relative impor-
The Netherfands, Germany. and
c'gmm together accounted for 86 per-
cotof southern pine exports in 1993,

s nmd to only 13 percent forall US.
rorts. Conve [wl\ Japan accounted
e «ml\ 3.5 percent of southern pine ex-
dorts, but 17 percent of total US. ex-
ports. Fifty-eight percent of U.S. exports

im:c
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co to countries not included in southern
pine export markets.

The exchange rate variable

In view -of the considerable differ-
ences in southern pine and total U.S.
markets, it is reasonable to suspect thata
specially constructed exchange rate n-
dex would be a better predictor of the ef-
fect of exchange rates on southern pine
exports than national indexes, such as
the FRB broad index, when used as the
foreign exchange variable in a southern
pine export market model. Accordingly,
we use the espectally constructed south-
crn pine index as the foreign exchange
variable in the southern pine export mar-
ketmodel, and compare the resultwith a
similar model estimated with the FRB
broad index as the foreign exchange
variable.

The expected sign for both versions of
the variable are negative. Thatis. an in-
crease (decrease) m weighted exchange
rates inercases the cost of ULS. goods in
foreign markets. thereby reducing ex-
ports.

The foreign markets
economic activity variable

The toreign markets economic activ-
ity variable, F/GDFP. 1s the trade-
weighted average of gross domestic
products in southern pine export mar-
kets:

FGDP =

e

» g ) be 2 N
00T {L(’[ 7 / oor, !
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where:
FGDP, = the trade-weighted gross
domestic product in
year
GDP' = the gross domestic product
of country 7 in year ¢
P’ = the consumer price index
of country 7 in year ¢
B = the base years (1989 and
1995)
1w’ = the trade weight assigned
country / based on its
share of the total southern
pine exports
= the product of all / through
=1 countries.
Its expected sign is positive. An in-
crease in weighted GDP increases sou-
thern pine exports.

The relative price variable

The relative price variable,
RELPRICE, reflects the relative domes-
tic pnu of softwood lumber. Its ex-

pected sign 1s negative.

Estimating the models

The model was estimated using the
ordinary least squares technique, with
the model in log-lincar tmm. The
log-lmear specification generates esti-
mated coelhicients that measure the per-
centage change in the dependent vari-
able (SPENP) inresponse toa | pereent
change in one of the independent
(right-hand-side) vartables. holding all
other variables constant.

Discussion of results

Various specifications of the model
were tested. using alternatively the
southern pine TWER index and the FRB
index as the exchange rate variable.
Other tested variables were: the soft-
wood pmduccr price and lumber pro-
ducer price relatives. the trade-weighted
foreign gross domestic product (FF (xDP)
index. and the wade-weighted foreign-
to-U.S. price ratio. Acceptable estimates
were obtained for both the southern pine
index and FRB index versions of the
model. Both coefficients of determina-
tion were aceeptable: 78.2 and 89.6 per-
cent for the southern pine mdex and
FRB index. respectively. The substan-
tially bigher coethicient of determina-
tion for the FRB variable led us to prefer
that version of the exchange rate index.

The estimated model 1s:
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SPEXP = 9885 — 2.35341FRB +
3ASIFGDP — 1.67T2SPIALLCOMA ~
AT6DUMMY

FRB —(-7.277).10.000]
FGDP —(6.591). [0.000]
SPAALLCOMM — (-4.334). [0.000]
DUMMY ~ (-1.292).[-0.208]

ADIL )7 =89.6: DW= 1.76

where:
SPEXP = real value of
southern pine
exports in millions
of dollars
SP/ALLCOMAM = the ratio of U.S.
softwood price
index to the all
commodities price
index
All other variables are as before.

The numbers in parentheses to the
right of each independent variable are
the t-test values. The numbers in brack-
ets are the corresponding probabilities
that the associated coefficient would be
greater than zero. The equation explaing
89.6 pereent of the annual variation in
southern pine exports. The t-ratios were
high for both the exchange rate and GDP
variables.

The Durbin-Watson (DW) statistic in-
dicates the presence of autocorrelation.
The Hildreth-Lu procedure was applied
to correct for autocorrelation. The ad-
qustment did not change the cquation
significantly. All coefticients, t-values,
and the coefficient of determmation re-
mained the same to the third decimal
point. Accordingly. we chose to proceed
with the unadjusted model shown above.

The coefficients attached to the inde-
pendent variables inoa reduced-form
cquation have a different interpretation

than those attached to the variables of

the structural demand and supply equa-
tions. The cocfticients attached to the
independent variables 1 the equation
above {exchange rate and income) show
the equilibrium impact of a change in
that variable on southern pine exports,
all other vanables held constant. The re-
duced-form coetlicients are sometimes
called “impact multipliers™ (Wonnacot

and Wonnacot 1979).

The reduced-form equation shows ex-
plicitly how southern pine exports are
jointly dependent on the independent

22

the disturbances of the
a 1986). In our case, a |
percent (.hd nge in the FRB index pro-
duces a 2.5 percent change in the oppo-
site direction in softwood exports. A |
pcrccm change in the weighted FGDP
produces a 3.2 percent change in soft-
wood exports. in the same direction. A 'l
percent change in relative price pro-
duces a 1.7 percent change in exports. It
is clear that exchange rates. economic
activity. and relative prices are important
deternunants of southern softwood ex-
pOrts.

variables :md
system (Km

The estimated model can be used to
predict the impact of anticipated or real-
ized exchange rate movements on south-
ern pine exports. Individual firms can
use the model to predict changes in
southern pine exports as long as they
keep in mind that it is total southern pine
exports that are estimated. not exports
by mdividual firms. A firm could. of
course, specify the export model using
the firm’s exports instead of total south-
ern pine exports as the dependent vari-

able.

How should individual exporters
respond to exchange rate
uncertainty?

Individual exporters can take actions
to reduce the mmpact of exchange rate
movements on their profits, These ac-
tions can be price, non-price. or a com-
bination ol both. Price actions include
adjusting the price markup margin in
reponse to i change or expected change
i the exchange rate inan g\po tmarket.
The fms ability o reduce s profit
margin depends. of course, on ils market
power 1 that market. In a competitive
market, the firm’s markup will be re-
duced to or near the minimum accept-
able margin Over costs. I the firm re-
duces this margin, it will be operating at
an unaceeptab lc\'cl of profit. It how-
ever the firm enjoys market power, then
s markup margin bkely will exceed the
minimum needed for the firm o stay in
the m'l'kct ﬂr;mtmg the firm some de-
gree of pricing flexibility. In this case,
the firm can reduce its margin so that the
delivered price of the firm’s product re-
mains the same in the importing coun-
v, A firm might adopt this strategy if it
wishes to protect its market share in the
foreign market (Knetter 1993).

Non-price actions include the use of
forward foreign exchange markets to
hedge against exchange rate eXposure,
and the choice of currency in which to

e

set prices. Forward/future currency con-
tracts are most commonly used to hcdgc
against exchange rate exposure (Friberg
1998). An exporter can also choose
among setting price in his own currency,
the importer’s currency. or a third cur-
rency. Friberg (1998) points out that the
shape of the demand and cost function.
the exporter’s risk aversion, and the exis-
tence of forward exchange markets will
determine which of the three price set-
ting strategies vields the highest profit.
The optimum strategy 1s likely to vary
by firm. Selecting the optimal strategy

for minimizing the impact of exchange

rate uncertainty is a complex topic, and
a complete treatment of it is bevond the
scope of this paper. Friberg (1998) pro-
vides a rigorous analysis of export pric-
ing strategies for different scenarios.

Summary
The high statistical significance of the
foreign exchange variables in the south-
ern pine export market model confirms
that southern pine exports are very sen-
sitive to changes In exchange rates.
Firms that export all or a portion of their
production face all of the marketing pro-
blems they face in their domestic sales,
plus the uncertainty of exchange rates.
IExporters must anticipate changes in
toreign exchange rates and be able to
predict the impact of these changes on
their export sales. Failure to recognize
the influence of exchange rates on sales
can fead them to mistake the reason for
changes i their export performance. At
the same time. this study has shown that
exchange rates are not the only factor in-
fluencing southern pince cxports.
Changes in the level of economic activ-
ity in foreign markets and relative prices
can also affect exports and should be
evaluated along with exchange rate
movements.

t does not appear that the cost and ef-
fort necessary to construct a special
trade- \\'ciﬂhta wood products exchange
rate index is justified. at least in terms Qf
its putoxmanu in trade models. This
conclusion is based on the performance
of annual indexes. Monthly or quarterly
wood pmduu\ exchange rate indexes
may be useful if they exhibit sensitiv iy
to short-term movements in cxports not
captured in published national indexes.
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