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I. INTRODUCTION

This paper sets out the details of a methodology that can be used to calculate export supply
and import demand elasticities without using econometrics. There is a vast literature (see
Stern, Francis, and Schmacher (1976) and Khan and Goldstein (1985) for surveys) that
contains empirical estimates of trade elasticities, but the magnitude of the estimates varies
widely, and in some instances, the signs of the estimates are contrary to theory. The
methodology presented below uses a well-accepted model of international trade, together
with a comprehensive dataset, to calculate elasticity values.

Export supply and import demand elasticities can be calculated by using some results from
production theory. For example, it is well-known that the derivative of an economy’s GDP
function with respect to an output price gives the general-equilibrium supply function, using
Hotelling’s lemma. The demand function for inputs can be obtained in a similar fashion and
this approach has been used by Kee et al. (2008) and others to estimate import demand
elasticities. More generally, there is a large literature in international trade which uses the
GDP function approach to estimate elasticities (see for example Kohli (1991)). In this
approach, the demand for imports arises from the demand for imported intermediate inputs.
Even if one assumes that there is a demand for imports for consumption, this approach is still
valid if one assumes that imports for consumption arise in the production sector, since they
have to be combined with wholesaling and retail services before they are consumed. In this
sense, even imports for consumption can be thought of as an intermediate input.

II. THE MODEL
A. Assumptions

The methodology uses a standard general equilibrium model from international trade theory,
as described in Jones (1965), Dixit and Norman (1980) and Woodland (1982). The model
assumes that an economy produces three goods (i) a good which is exported, denoted by (E);
(i1) a good which competes with imports, denoted by (M); and (iii) a nontraded good (N). It
is assumed that there is no local demand for the exportable good. Each of these three goods is
produced using labor (L) which is mobile across sectors; a factor specific to each sector (K);
and imported intermediate inputs (I). Since labor is assumed to be mobile across sectors, it
must earn the same wage regardless of where it is employed. The return to the specific factor
in each sector will, of course, differ. The price of imported intermediates is assumed to be
exogenous. The output prices of all three goods are treated as parameters.

It is assumed that the output of each good is produced under constant returns to scale and
zero profits. Therefore, the following conditions must hold:



Wa, g+ VgQgp + Pay = Pi (1)
Wdpy + Vg + PGy = Py (2)
wa, +ryagy + pay =Py (3)

where p,. is the domestic price of exports, p,, is the domestic price of imports (inclusive of
any tariff), p, is the price of the nontraded good, g, is the amount of factor i (i= labor,
capital, imported inputs) used per unit of good j, w is the wage rate, r; is the return to capital

in sector j, and p, is the exogenously given price of imported intermediate inputs.

The primary factors of production—Iabor and capital—are assumed to be fully employed:

agXp =Ky 4)
ap, X,y =K, ()
agy Xy =Ky (6)
a . X;+a,, X, +ayX,=L (7)

where K is the amount of capital used in sector j, L is the endowment of labor in the

economy, and X, is output of good j.

Equations (1) through (3) reflect the assumption that the price of each good must equal per
unit cost. That is, per-unit labor costs, plus per-unit capital costs, plus the per-unit cost of
imported inputs must equal the output price of each good. This zero-profit condition
implicitly assumes perfect competition. A subsequent section discusses how imperfect
competition could be introduced. Equations (4) through (6) represent the assumption that
capital is sector specific, reflecting a short to medium-run focus. Equation (7) requires that
the labor market clear: the amount of labor used in each sector must equal the economy-wide
endowment.

B. Model Solution

Totally differentiating equations (1) through (7) and putting them in proportional change
form gives:

WQLE + ]’;EQKE + ﬁ]euz = ﬁE (8)

WQLM + ’,;MQKM + plelM = f?M )



WO,y + 7Oy + D10y = Py (10)
A Xy =Ky = Al (11)
Ay X oy =Koy = Ay (12)
v Xy = Ky = e (13)
DX+ 2, X+ 20Xy =L=a,, A, —a,, A, — Ay (14)

In the above equations, 6, is the share of good j’s cost accounted for by factor i, 4; is the

proportion of the supply of factor i used in industry j, and a “*” denotes proportional change,

e.g., p= ap . As a result of the assumed structure, the following relationships must hold:
p
1. zajzl,for each sector j; (15)
2. Z/iij =1, for each factor i. (16)
j

Each a,, the factor demands per unit of output, depends on the input prices:

Each a; can also be related to the elasticity of substitution between labor, capital, and

imported inputs in each sector j. Assuming that the elasticity of substitution among all three
factors is the same, the following relationships hold for each sector j, using the definition of
the elasticity of substitution, o, :

Ay, —a,, o
oy =——, or o,(W=F)=dy—d,. (17)
w=r
and:
a,, —a, . .
o, =——", or 0,(p,—iy)=ay-a;. (18)
P — Ty

and:



aL]. —da;

O'jzA‘—A", or O-j(ijl_w):&Lj_dlj (19)
pPr—w
Cost minimization requires that:
O,5d,; + Oy + 010y =0 (20)
0,0,4,0 + OirsOyrs + 0, =0 (21)
Onapy + Oy +Opay =0 (22)

Equations (17) through (22) can be used to solve for each &, as function of the factor prices,

U‘ b
the elasticity of substitution between labor, capital, and imported inputs in each sector, and
the relevant cost shares (see Jones (1965)). Using the above relationships, the solutions for

each g, are:

4y = =0 (W=7 )0 = 0,0, (W= Dp,;) (23)
Ay =0 (W=13)0,p + 00, (D = T7) (24)
4y =0y (W= D)0, + 00 (7 = ;) (25)
a,, =—o0,,(W—r,)0.,, —0,,0,0v—p,) (26)
gy =0, W=7))6,,, +6,,0,, (D, —7,) (27)
a,, =0, wW=p)e,,, +6.,0,F,—b,) (28)
4y = =0y (W=7 )0 = Ooy (W= D) (29)
gy =0y (W=7)0,y + 00y (D = Ty) (30)

ay =0oy(W=p)0,y + 00y (7y = D) (31

Equations (23) through (31) show how each factor demand (per unit of output) responds to
changes in input prices.

Substituting equations (23) through (31) into equations (8) through (14), it is possible to

solve for all the endogenous variables (W, 7,,7,,7,,X,,X,, X ), as a function of the

exogenous variables (LA,I%E]%MI%N,ﬁE,j)M,ﬁN,fJ, ).



Since the objective is to determine values for the export supply elasticity and the import
demand elasticity, two relationships are of interest:

A

X ) : .
1. Export supply elasticity = —= | which can be obtained from the equation for the output
Pe

of the exportable good: X, = F(L,K,,K,,.K v, PPy ;) - The coefficient of the term p,.
gives the export supply elasticity, which is:

A

Xy Ae0 50 O 01505 + A0 00 Oy (1= 0, )05 (1= Oy ) + 4,065 1= 0,y )0 (1= )

(32)

A

PE /1LEO-EHKM9KN (1 - 915) + ﬂ“LMGMeKEeKN (1 - elM) + ﬂ’LNO—NHKEHKM (1 - HIN)

2. Import demand arises from the demand for imported intermediate inputs. Total demand for
imported inputs in the economy (M, ) is:

M, :ZMH , where M, =a, X . Therefore,
j

M, =2, M +A,M, +A4,M,,and M, =a,+X,.

Using the solutions for @, and X ;» 1t is possible to solve for M , as a function of p, .

A

M :
Therefore, the import demand elasticity =—., which equals:
P

A

M, 1
]31 (ﬂ“LEUEeKMQKN (1- HIE) + ﬂ“LMo-MHKEaKN (1- QIM) + //i’LNGNgKEeKM (1- QIN)

(33)

__ﬂ’IE [O-E;LLEO-EQKMQKN + 0,400 (1= 0, = 0,,) + 0, 4,,0,60,,(1-6,, — eLE)]

A [O—Mﬁ“LEO—EeKN (1=6,; = 0,),) + 04 A0 Oy + 04 A0\ O 1= 6, =6, )]

__ﬂ“uv [O-Nﬂ“LEO-EeKM (1 - 915 - euv ) + O-NJ“LMGM 91(5 (1 - 91M - HLN ) + O-N/lLNO-NQKEHKM ] ]

C. Sensitivity of Elasticities to Parameter Values

This section discusses how the calculated elasticities are affected by the underlying
parameters: (i) the elasticity of substitution between factors (o, ); (ii) the cost share of factor

1 in the production of good j (6;) ; and (iii) the proportion of the total supply of factor i used
in the production of good j (4;) .



o Changes in the elasticities of substitution between factors (o, ): Increases in o; will

increase the magnitude of both the export supply and import demand elasticity,
regardless of the sector. The reason for this is that a higher value for o; makes it

easier to alter factor proportions, i.e. factor usage, in each sector. Therefore, regarding
export supply, a higher o; will make it easier to increase output and will therefore
increase the export supply elasticity. Regarding the demand for imported intermediate
inputs, a higher value for o, will make it easier for firms to substitute between labor

and imported intermediates. Firms can alter factor usage more easily; therefore the
import demand elasticity will be larger.

o Changes in the factor cost shares, (6,) : Under model assumptions, capital is assumed

to be fixed by sector, while labor can move freely across sectors. Similarly, firms can
freely alter the amounts of imported intermediate inputs they use. Therefore, larger
values for (6,;)and (6,) , and thus smaller values for (6y;), will increase the

magnitude of the export supply elasticity. The larger is 6,; , the more difficult it will

be for firms to increase output in response to a price change because capital stocks are
fixed by sector.

o Changes in the distributive shares, (4,) : The effect of changes in the distributive

shares can either raise or lower the magnitudes of the elasticities.
III. CALCULATION OF ELASTICITIES

Equations (32) and (33) give the elasticities of interest and can be calculated for values of
o, 0,

;> and 4. This section explains how values for these parameters can be obtained.

Data on 6, , and A, for 87 countries/regions are available from the Global Trade Analysis

Project (GTAP) database for the years 1997, and 2001. Data are available for 2004 for 113
countries/regions. The countries/regions in the database include a mix of developed (24) and
developing countries (63). This database contains information on value added by sector, as
well as its components (primary inputs), since it is based on country input-output tables. The
GTAP database is described in Dimaranan and McDougal (2006).

Developed Countries: Australia, New Zealand, China, Hong Kong, Japan, Korea, Canada,
United States, United Kingdom, Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, Switzerland.

Developing Countries: Rest of countries in Oceania, Taiwan, Rest of East Asia, Indonesia,
Malaysia, Philippines, Singapore, Thailand, Vietnam, Rest of Southeast Asia, Bangladesh,
India, Sri Lanka, Rest of South Asia, Mexico, Rest of North America, Columbia, Peru,



Venezuela, Andean Pact countries, Argentina, Brazil, Chile, Uruguay, Rest of South
America, Central America, Countries of the Caribbean, Countries of the free trade area of the
Americas, Rest of European Free Trade Area, Rest of Europe, Albania, Bulgaria, Croatia,
Cyprus, Czech Republic, Hungary, Malta, Poland, Romania, Slovak Republic, Slovenia,
Estonia, Latvia, Lithuania, Russia, Rest of former Soviet Union, Turkey, Rest of the Middle
East, Morocco, Tunisia, Rest of North Africa, Botswana, South Africa, Rest of South African
Customs Union, Malawi, Mozambique, Tanzania, Zambia, Zimbabwe, Madagascar, Uganda,

Rest of South African Development Community, Rest of sub-Saharan Africa.

To apply the methodology described above, the following strategy is adopted:

. The GTAP database contains data on labor, capital, and imported inputs for 57
sectors. Starting from the full database, the 57 sectors in each country were
aggregated into 3 sectors per country (exportables, importables, and nontraded) using
sectoral data on trade flows. If exports or imports from a sector was 10 percent of
value added or less, the sector was classified as nontradeable. A sector was
considered exportable if exports exceeded imports and exports exceeded 10 percent
of value added. A sector was importable otherwise.

o The GTAP database contains a value for the elasticity of substitution among factors
used in the 57 sectors for each country. The values are taken from various
econometric studies. It assumes that these elasticities are the same for all 87 countries
and regions. The elasticities are aggregated from the 57 sectors into 3, using data on
value-added shares in each sector.

J Once the sectors were classified into 3 categories, 4; and ¢, were calculated for each

country. Then, using the elasticities of substitution, equations (32) and (33) were used
to calculate the elasticities.

Import demand and export supply elasticities are calculated using the procedure described
above. There are several “types” of elasticities:

o Both a “short run” and a “long run” import demand and export supply elasticity were
calculated. The short-run elasticities correspond to a set of short-run elasticities of
substitution among inputs (sigmas), while the long-run elasticities correspond to a
long-run set of sigmas. In general, the long-run sigmas are higher in magnitude,
compared to the short-run sigmas.

J Import demand and export supply elasticities are calculated for two sets of
assumptions: (i) elasticities are computed with respect to their own price (the standard
definition of elasticities); and (ii) including general equilibrium effects, where the
latter takes into account changes in both the own price and the price of other traded
goods. For example, the own export supply elasticity measures how export supply
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changes as the price of exports changes, holding all other prices constant. A
devaluation for example increases the prices of imported intermediate inputs, which
will reduce the export supply response to the extent that exports use imported inputs.
The mathematical formulas for the “general equilibrium” elasticities are shown in the
appendix.

Elasticity values are reported in the following tables:

Table 1: Import demand elasticities. This table reports estimated import demand
elasticities from various studies, as well as from the method described above. The study
labelled “World Bank” refers to a study conducted by Kee, Nicita, and Olarreaga (2008). In
that study, the authors estimated import demand elasticities, using the GDP function
approach, which is similar to the one used in this paper. The study labelled “Senhadji” refers
to a study conducted by Senhadji (1998), who estimated import demand elasticities using
what might be termed the “traditional” approach: regressing imports on relative prices and
real income. GTAP 2001 refers to the data from version 6 of the GTAP database (data for the
year 2001), while GTAP 2004 refers to data from version 7 of the GTAP database (data for
the year 2004). For each of these two datasets, a set of “short-run”(SR) and “long-run” (LR)
elasticities are reported. The short run is defined to be about six months to a year at the most,
while long run refers to as many as three years or more. As well, a set of both short-run and
long-run elasticities are reported that take into account general equilibrium effects. The
columns on the far right of the table show the average elasticities calculated for 2001 and
2004.



Table 1. Import Demand Elasticities

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE Adjusted to include GE
effects effects effects

Kee et al. (2008) Senhadji (1997) SR LR SR LR SR LR SR LR SR LR SR LR
Low income
Bangladesh -1.61 -1.23 -1.69 -0.25 -0.33 -1.24 -1.71 -0.24 -0.33 -1.23 -1.70 -0.24 -0.33
Benin -1.08 -0.54 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Burkina Faso -1.06 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Burundi -1.1 -0.27 -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Cambodia -0.97 -1.33 -0.83 -1.15 -1.82 -2.54 -1.05 -1.51 -1.39 -1.93 -0.94 -1.33
Central African Rep. -1.04 -0.99 -1.33 -0.95 -1.29 -1.02 -1.40 -1.03 -1.41 -1.01 -1.37 -0.99 -1.35
Chad -1.02 -0.99 -1.33 -0.95 -1.29 -1.02 -1.40 -1.03 -1.41 -1.01 -1.37 -0.99 -1.35
Congo, Dem. Rep. -0.93 -1.25 -0.60 -0.83 -1.07 -1.45 -1.00 -1.37 -1.00 -1.35 -0.80 -1.10
Comoros -1.08 -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Cote d'Ivoire -1.12 -0.46 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Eritrea -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Ethiopia -1.15 -0.99 -1.33 -0.95 -1.29 -1.25 -1.71 -0.63 -0.89 -1.12 -1.52 -0.79 -1.09
Gambia, The -1.07 -0.18 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Ghana -1.09 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Guinea -1.1 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Guinea Bissau -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Haiti -0.56 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
India -1.74 -0.14 -1.04 -1.41 -0.83 -1.13 -1.28 -1.76 -0.21 -0.28 -1.16 -1.59 -0.52 -0.71
Kenya -1.14 -0.77 -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Kyrgyzstan -1.03 -1.24 -1.68 -0.90 -1.22 -1.43 -1.98 -0.64 -0.86 -1.34 -1.83 -0.77 -1.04
Lao People's Dem.Rep -0.97 -1.33 -0.83 -1.15 -1.04 -1.41 -0.55 -0.75 -1.00 -1.37 -0.69 -0.95
Madagascar -1.17 -0.26 -1.22 -1.66 -1.22 -1.68 -1.08 -1.45 -0.63 -0.87 -1.15 -1.56 -0.93 -1.27
Malawi -1.07 -0.94 -1.03 -1.37 -0.52 -0.74 -1.07 -1.42 -0.80 -1.12 -1.05 -1.40 -0.66 -0.93
Mali -1.08 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Mauritania -0.45 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Myanmar -0.04 -0.97 -1.33 -0.83 -1.15 -0.67 -0.87 -0.49 -0.66 -0.82 -1.10 -0.66 -0.90
Mozambique -1.13 -1.53 -0.70 -0.95 -1.12 -1.58 -0.41 -0.60 -1.13 -1.55 -0.56 -0.78
Nepal -1.13 -1.01 -1.38 -0.47 -0.62 -1.15 -1.58 -0.83 -1.15 -1.08 -1.48 -0.65 -0.88
Niger -1.09 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Nigeria -1.32 -0.34 -0.99 -1.33 -0.95 -1.29 -0.91 -1.23 -0.83 -1.15 -0.95 -1.28 -0.89 -1.22
Pakistan -0.52 -1.01 -1.38 -0.47 -0.62 -1.04 -1.40 -0.80 -1.07 -1.03 -1.39 -0.63 -0.84
Papua New Guinea -1.15 -0.27 -1.39 -1.89 -0.56 -0.75 -1.30 -1.79 -0.68 -0.93 -1.35 -1.84 -0.62 -0.84
Rwanda -1.07 -0.12 -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Senegal -1.09 -0.99 -1.33 -0.95 -1.29 -1.28 -1.72 -1.00 -1.32 -1.13 -1.53 -0.97 -1.30
Sierra Leone -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Tajikistan -1.24 -1.68 -0.90 -1.22 -1.06 -1.42 -0.87 -1.18 -1.15 -1.55 -0.88 -1.20
Tanzania -1.31 -0.94 -1.26 -0.72 -0.98 -0.94 -1.30 -0.60 -0.87 -0.94 -1.28 -0.66 -0.92
Togo -1.09 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
Uganda -1.26 -0.85 -1.13 -0.62 -0.83 -0.78 -1.05 -0.49 -0.68 -0.82 -1.09 -0.56 -0.76
Uzbekistan -1.24 -1.68 -0.90 -1.22 -1.06 -1.42 -0.87 -1.18 -1.15 -1.55 -0.88 -1.20
Viet nam -1.64 -2.22 -1.31 -1.80 -1.62 =221 -1.39 -1.90 -1.63 -2.22 -1.35 -1.85
Zambia -1.11 -0.51 -1.08 -1.47 -0.77 -1.04 -1.11 -1.53 -0.87 -1.22 -1.10 -1.50 -0.82 -1.13
Zimbabwe -1.11 -0.96 -1.31 -0.41 -0.56 -1.15 -1.57 -0.37 -0.51 -1.06 -1.44 -0.39 -0.54
mean -115 0.40 -1.05 -1.42 -0.85 -1.16 -1.18 -1.60 0.87 -1.19 -L11 -1.51 -0.86 -1.17
median -1.10 -0.40 -0.99 133 -0.95 -1.29 -1.15 -1.58 -0.87 -1.18 115 -1.55 0.91 -1.23

stdev 0.16 0.24 0.14 0.20 0.21 0.29 0.21 0.30 0.28 0.38 0.15 0.21 0.22 0.30

I



Table 1. Import Demand Elasticities, cont’d.

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE Adjusted to include GE
effects effects effects

Kee et al. (2008) Senhadji (1997) SR LR SR LR SR LR SR LR SR LR SR LR
Lower middle income
Albania -1.14 -1.22 -1.66 -0.57 -0.77 -1.16 -1.60 -0.71 -1.01 -1.19 -1.63 -0.64 -0.89
Algeria -1.24 -0.06 -0.94 -1.27 -0.86 -1.16 -1.12 -1.50 -1.08 -1.46 -1.03 -1.39 -0.97 -1.31
Armenia -1.07 -1.24 -1.68 -0.90 -1.22 -1.17 -1.65 -0.76 -1.08 -1.20 -1.67 -0.83 -1.15
Azerbaijan -1.12 -1.24 -1.68 -0.90 -1.22 -1.57 -2.28 -1.56 -2.27 -1.41 -1.98 -1.23 -1.74
Belarus -1.1 -1.24 -1.68 -0.90 -1.22 -1.74 -2.42 0.00 0.00 -1.49 -2.05 -0.45 -0.61
Bolivia -1.15 -1.11 -1.51 -0.99 -1.36 -0.90 -1.22 -0.53 -0.73 -1.01 -1.36 -0.76 -1.04
Bulgaria -1.12 -1.56 -2.12 -0.95 -1.31 -1.66 -2.27 -1.11 -1.54 -1.61 -2.20 -1.03 -1.42
Cameroon -1.25 -0.76 -0.99 -1.33 -0.95 -1.29 -1.02 -1.40 -1.03 -1.41 -1.01 -1.37 -0.99 -1.35
Cape Verde -1.02 -0.99 -1.33 -0.95 -1.29 -1.32 -1.77 -1.12 -1.53 -1.15 -1.55 -1.04 -1.41
China -1.44 -0.19 -1.19 -1.65 -0.31 -0.43 -1.36 -1.88 -0.57 -0.78 -1.27 -1.77 -0.44 -0.61
Colombia -1.45 -0.63 -1.01 -1.38 -0.81 -1.11 -1.00 -1.36 -0.73 -1.00 -1.01 -1.37 -0.77 -1.05
Congo, Republic of -1.05 -0.42 -0.99 -1.33 -0.95 -1.29 -1.02 -1.40 -1.03 -1.41 -1.01 -1.37 -0.99 -1.35
Dominican Republic -0.32 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Ecuador -1.11 -1.51 -0.99 -1.36 -1.20 -1.65 -1.13 -1.56 -1.16 -1.58 -1.06 -1.46
Egypt -1.31 -0.94 -1.27 -0.86 -1.16 -1.18 -1.62 -0.61 -0.84 -1.06 -1.45 -0.74 -1.00
El Salvador -1.2 -1.34 -1.83 -1.04 -1.43 -1.36 -1.86 -0.62 -0.84 -1.35 -1.85 -0.83 -1.13
Georgia -1.14 -1.24 -1.68 -0.90 -1.22 -1.19 -1.63 -0.63 -0.86 -1.22 -1.66 -0.76 -1.04
Guatemala -1.22 -1.34 -1.83 -1.04 -1.43 -1.06 -1.46 -0.66 -0.92 -1.20 -1.65 -0.85 -1.17
Guyana -1.05 -1.19 -1.61 -0.77 -1.04 -1.33 -1.85 -1.00 -1.37 -1.26 -1.73 -0.89 -1.21
Honduras -1.07 -0.14 -1.34 -1.83 -1.04 -1.43 -1.36 -1.86 -0.62 -0.84 -1.35 -1.85 -0.83 -1.13
Indonesia -1.38 -0.62 -1.08 -1.47 -0.84 -1.15 -0.97 -1.32 -0.62 -0.86 -1.02 -1.40 -0.73 -1.00
Iran -1.32 -0.99 -1.34 -0.81 -1.10 -1.21 -1.64 -1.18 -1.60 -1.10 -1.49 -0.99 -1.35
Jordan -1.08 -0.99 -1.34 -0.81 -1.10 -0.93 -1.27 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Kiribati -1.01 -1.39 -1.89 -0.56 -0.75 -1.30 -1.79 -0.68 -0.93 -1.35 -1.84 -0.62 -0.84
Lesotho -1.02 -1.38 -1.90 -0.49 -0.66 -1.32 -1.79 -0.52 -0.70 -1.35 -1.84 -0.50 -0.68
Macedonia -1.12 -1.42 -1.92 -0.63 -0.86 -1.29 -1.75 -0.96 -1.31 -1.36 -1.83 -0.79 -1.09
Maldives -1.03 -1.01 -1.38 -0.47 -0.62 -1.15 -1.58 -0.83 -1.15 -1.08 -1.48 -0.65 -0.88
Moldova -1.07 -1.24 -1.68 -0.90 -1.22 -1.96 -2.65 -1.70 -2.31 -1.60 -2.17 -1.30 -1.77
Mongolia -1.03 -1.19 -1.64 -1.02 -1.41 -1.23 -1.69 -0.60 -0.83 -1.21 -1.66 -0.81 -1.12
Morocco -1.21 -0.21 -1.16 -1.59 -0.81 -1.11 -1.29 -1.77 -1.12 -1.52 -1.22 -1.68 -0.97 -1.32
Namibia -1.06 -1.38 -1.90 -0.49 -0.66 -1.32 -1.79 -0.52 -0.70 -1.35 -1.84 -0.50 -0.68
Nicaragua -1.06 -0.15 -1.34 -1.83 -1.04 -1.43 -1.18 -1.60 -0.91 -1.23 -1.26 -1.72 -0.97 -1.33
Paraguay -1.15 -0.16 -1.19 -1.61 -0.77 -1.04 -1.23 -1.68 -0.82 -1.15 -1.21 -1.65 -0.80 -1.09
Peru -1.5 -0.32 -0.98 -1.33 -0.77 -1.05 -0.90 -1.24 -0.63 -0.87 -0.94 -1.29 -0.70 -0.96
Philippines -1.15 -0.36 -1.77 -2.40 -0.52 -0.73 -1.63 -2.24 -0.53 -0.72 -1.70 -2.32 -0.53 -0.72
Syrian Arab Republic -0.99 -1.34 -0.81 -1.10 -0.93 -1.27 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Sri Lanka -1.14 -1.30 -1.77 -0.70 -0.95 -1.29 -1.72 -0.69 -0.90 -1.30 -1.75 -0.69 -0.92
Sudan -1.39 -0.99 -1.33 -0.95 -1.29 -0.99 -1.33 -0.87 -1.18 -0.99 -1.33 -0.91 -1.23
Swaziland -1.05 -1.38 -1.90 -0.49 -0.66 -1.32 -1.79 -0.52 -0.70 -1.35 -1.84 -0.50 -0.68
Thailand -1.18 -0.51 -1.62 -2.24 -0.36 -0.49 -1.79 -2.47 -0.21 -0.28 -1.71 -2.35 -0.28 -0.39
Tunisia -1.11 -1.50 -2.06 -1.09 -1.50 -1.68 -2.38 -1.29 -1.86 -1.59 222 -1.19 -1.68
Turkmenistan -1.04 -1.24 -1.68 -0.90 -1.22 -1.06 -1.42 -0.87 -1.18 -1.15 -1.55 -0.88 -1.20
Ukraine -1.19 -1.24 -1.68 -0.90 -1.22 -1.79 -2.44 -0.39 -0.54 -1.52 -2.06 -0.64 -0.88
mean -1.16 035 -1.22 -1.66 -0.81 -1.10 4127 -1.75 -0.81 111 -1.25 -1.70 -0.81 111
median -1.13 -0.32 -1.24 -1.68 -0.86 -1.16 -1.23 -1.69 -0.75 -1.05 -1.22 -1.67 -0.80 -1.09

stdev 0.13 0.22 0.20 0.27 0.20 0.28 0.26 0.37 0.33 0.46 0.21 0.29 0.22 0.31
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Table 1. Import Demand Elasticities, cont’d

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE Adjusted to include GE
effects effects effects

Kee et al. (2008) Senhadji (1997) SR LR SR LR SR LR SR LR SR LR SR LR
Upper middle income
Argentina -1.86 -0.64 -1.20 -1.67 -1.00 -1.41 -1.24 -1.68 -1.05 -143 -1.22 -1.67 -1.03 -142
Belize -1.07 -1.34 -1.83 -1.04 -1.43 -1.36 -1.86 -0.62 -0.84 -1.35 -1.85 -0.83 -1.13
Botswana -1.04 -1.18 -1.62 -0.59 -0.80 -1.13 -1.56 -1.09 -1.50 -1.16 -1.59 -0.84 -1.15
Brazil 2217 -0.3 -1.20 -1.66 -0.87 -1.20 -1.04 -1.41 -0.65 -0.86 -1.12 -1.53 -0.76 -1.03
Chile -1.27 -0.09 -1.26 -1.74 -0.98 -1.37 -1.29 -1.73 -1.08 -1.43 -1.28 -1.74 -1.03 -1.40
Costa Rica -1.1 -0.55 -1.34 -1.83 -1.04 -1.43 -1.36 -1.84 -0.43 -0.61 -1.35 -1.84 -0.73 -1.02
Croatia -1.19 -1.86 2253 -0.66 -0.87 -2.06 -2.89 -0.87 -1.21 -1.96 271 -0.76 -1.04
Dominica -1.06 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Gabon -1.16 -0.27 -0.99 -1.33 -0.95 -1.29 -1.02 -1.40 -1.03 -141 -1.01 -1.37 -0.99 -1.35
Grenada -1.03 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Jamaica -1.14 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Kazakhstan -1.12 -1.24 -1.68 -0.90 -1.22 -1.20 -1.65 -0.84 -1.18 -1.22 -1.66 -0.87 -1.20
Latvia -1.11 -1.49 -2.03 -1.08 -148 -143 -1.96 -1.10 -1.51 -1.46 -2.00 -1.09 -1.49
Lebanon -1.13 -0.99 -1.34 -0.81 -1.10 -0.93 -1.27 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Libya -0.94 -1.27 -0.86 -1.16 -1.12 -1.50 -1.08 -1.46 -1.03 -1.39 -0.97 -1.31
Lithuania -1.17 -1.62 -2.24 -0.79 -1.11 -1.74 -2.40 -0.76 -1.03 -1.68 -2.32 -0.77 -1.07
Malaysia -1.08 -1.60 2219 -0.52 -0.73 -1.49 -2.06 -0.51 -0.71 -1.54 2212 -0.51 -0.72
Mauritius -1.08 -0.26 -0.93 -1.25 -0.60 -0.83 -1.36 -1.84 -0.29 -0.40 -1.15 -1.54 -0.45 -0.61
Mexico -1.34 -0.37 -1.13 -1.56 -0.57 -0.80 -1.47 -2.05 -0.19 -0.28 -1.30 -1.81 -0.38 -0.54
Panama -1.19 -0.01 -1.34 -1.83 -1.04 -143 -1.15 -1.59 -0.70 -0.99 -1.25 -1.71 -0.87 -1.21
Poland -1.32 -1.26 -1.71 -1.02 -1.37 -1.34 -1.82 -0.90 -1.21 -1.30 -1.77 -0.96 -1.29
Romania -1.19 -1.18 -1.60 -0.83 -1.12 -1.27 -1.73 -0.51 -0.70 -1.22 -1.67 -0.67 -0.91
Russian Federation -1.57 -0.96 -1.30 -0.84 -1.14 -0.97 -1.32 -0.84 -1.15 -0.96 -1.31 -0.84 -1.15
Seychelles -1.06 -0.93 -1.25 -0.60 -0.83 -0.99 -1.33 -0.87 -1.18 -0.96 -1.29 -0.73 -1.00
South Africa -1.43 -0.53 -1.17 -1.62 -0.64 -0.87 -1.32 -1.83 -0.71 -0.99 -1.25 -1.72 -0.68 -0.93
St. Kitts and Nevis -1.02 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
St. Lucia -1.07 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
St. Vincent & Grens. -1.02 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Suriname -1.04 -1.19 -1.61 -0.77 -1.04 -1.33 -1.85 -1.00 -1.37 -1.26 -1.73 -0.89 -1.21
Turkey -1.32 0.03 -1.25 -1.70 -0.70 -0.95 -1.30 -1.80 -0.91 -1.26 -1.28 -1.75 -0.80 -1.11
Uruguay -1.44 -0.2 -1.23 -1.69 -0.89 -1.24 -1.54 -2.08 -0.69 -0.94 -1.38 -1.89 -0.79 -1.09
Venezuela -1.48 -1.34 -1.87 -1.29 -1.81 -0.99 -1.31 -0.88 -1.19 -1.16 -1.59 -1.09 -1.50
Mean -1.23 -0.29 -1.25 -1.70 -0.88 -1.21 -1.29 -1.78 -0.87 -1.19 -1.27 -1.74 -0.87 -1.20
Median -1.14 027 125 171 0.89 -1.23 -1.33 -1.83 0.87 -1.20 -1.28 174 0.85 -1.18
Stdev 0.26 0.22 0.20 0.28 0.19 0.27 0.23 0.33 0.28 0.40 0.20 0.29 0.21 0.29
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Table 1. Import Demand Elasticities cont’d
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GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE Adjusted to include GE
effects effects effects

Kee et al. (2008) Senhadji (1997) SR LR SR LR SR LR SR LR SR LR SR LR
High income: nonOECD
Antigua and Barbuda -1.08 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 172 -1.31 -1.80 -1.14 -1.58
Bahamas, The -1.09 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.712 -1.31 -1.80 -1.14 -1.58
Bahrain -1.09 -0.99 -1.34 -0.81 -1.10 -0.93 -127 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Barbados -1.12 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Bermuda -1.06 -1.99 -2.66 -1.60 212 -1.92 -2.59 -1.71 2231 -1.95 -2.62 -1.66 2221
Brunei -1.08 -0.97 -1.33 -0.83 -1.15 -0.94 -1.24 -0.73 -0.98 -0.95 -1.28 -0.78 -1.07
Cyprus -1.13 -2.63 -3.68 -2.60 -3.65 -1.49 -2.02 -1.04 -137 -2.06 285 -1.82 251
Estonia -1.05 -1.61 -2.20 -0.49 -0.67 240 334 -1.77 -2.51 -2.00 271 -1.13 -1.59
French Polynesia -1.06 -1.39 -1.89 -0.56 -0.75 -1.30 -1.79 -0.68 093 -1.35 -1.84 -0.62 -0.84
Greenland -1.04 -1.99 -2.66 -1.60 212 -1.92 -2.59 -1.71 2231 -1.95 -2.62 -1.66 2221
Hong Kong -1.05 -1.48 -2.03 -0.91 -1.24 -147 -2.04 -0.66 -0.92 -1.48 -2.03 -0.79 -1.08
Israel -12 -0.1 -0.99 -1.34 -0.81 -1.10 -0.93 -127 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Macau -111 -1.19 -1.64 -1.02 -1.41 -1.23 -1.69 -0.60 -0.83 -1.21 -1.66 -0.81 -1.12
Malta -1.11 -1.77 241 -0.90 -1.25 -1.58 -2.19 -0.72 -1.03 -1.67 -2.30 -0.81 -1.14
N. Caledonia -1.07 -1.39 -1.89 -0.56 -0.75 -1.30 -1.79 -0.68 -0.93 -1.35 -1.84 -0.62 -0.84
Oman -111 -0.99 -1.34 -0.81 -1.10 -0.93 -1.27 -0.75 -1.05 -0.96 -1.30 -0.78 -1.07
Saudi Arabia -13 -0.99 -1.34 -0.81 -1.10 -0.93 -127 -0.75 -1.05 -0.96 -130 -0.78 -1.07
Singapore -1.05 2291 -3.99 -0.64 -0.90 -2.55 -3.53 -0.39 -0.54 273 376 -0.51 -0.72
Slovenia -1.1 -1.60 -2.19 -0.63 -0.82 -1.55 -2.14 -0.70 -0.92 -1.57 -2.16 -0.66 -0.87
Taiwan -1.17 215 -3.00 -0.25 031 -2.62 -3.64 0.26 0.38 239 332 0.01 0.03
Trinidad and Tobago -1.15 -0.49 -1.29 -1.75 -1.06 -1.44 -1.33 -1.85 -1.23 -1.72 -1.31 -1.80 -1.14 -1.58
Mean 111 -0.30 -153 209 -0.95 -1.30 -149 205 -0.91 125 -151 207 0.93 128
Median -1.09 -0.30 -1.39 -1.89 -0.83 -1.15 -1.33 -1.85 -0.75 -1.05 -1.35 -1.84 -0.79 -1.08

Stdev 0.06 0.28 0.54 0.75 0.50 0.69 0.52 0.73 0.48 0.66 0.50 0.70 0.42 0.58



Table 1. Import Demand Elasticities, concluded
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GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE Adjusted to include GE
effects effects effects

Kee et al. (2008) Senhadji (1997) SR LR SR LR SR LR SR LR SR LR SR LR
High income: OECD
Australia -1.46 -0.34 -1.26 -1.76 -1.15 -1.61 -1.24 -1.73 -1.15 -1.61 -1.25 -1.74 -1.15 -1.61
Austria -1.25 -0.33 -1.46 -1.97 -0.68 -0.89 -1.52 -2.08 -0.65 -0.86 -1.49 -2.02 -0.67 -0.88
Belgium -1.14 -0.17 -2.88 -3.88 0.12 0.14 -2.36 -3.29 -0.95 -1.26 -2.62 -3.58 -0.41 -0.56
Canada -1.28 -0.57 -1.42 -1.93 -0.70 -0.94 -1.27 -1.72 -0.51 -0.72 -1.34 -1.82 -0.61 -0.83
Czech Republic -1.15 -1.64 2225 -0.95 -1.29 -1.82 -2.48 -0.84 -1.12 -1.73 2237 -0.90 -1.20
Denmark -1.38 -0.14 -1.55 -2.13 -0.40 -0.54 -1.36 -1.89 -0.70 -1.02 -1.46 -2.01 -0.55 -0.78
Finland -1.37 -1.57 221 -0.08 -0.07 -1.50 -2.10 0.04 0.05 -1.54 -2.16 -0.02 -0.01
France -1.47 -0.22 -1.23 -1.68 -0.73 -1.04 -1.44 -1.97 -0.73 -1.02 -1.34 -1.83 -0.73 -1.03
Germany -1.43 -0.06 -143 -1.97 -0.05 -0.02 -1.48 -2.05 -0.16 -0.17 -1.46 -2.01 -0.10 -0.10
Greece -1.37 -0.4 -1.24 -1.67 -0.35 -0.48 -1.31 -1.83 -1.24 -1.75 -1.27 -1.75 -0.80 -1.11
Hungary -1.11 -1.58 -2.16 -0.67 -0.90 -1.74 =237 -0.57 -0.76 -1.66 227 -0.62 -0.83
Iceland -1.2 -0.44 -1.44 -1.96 -1.21 -1.66 -1.42 -1.94 -0.93 -1.26 -1.43 -1.95 -1.07 -1.46
Ireland -12 -1.67 -2.26 -0.04 -0.06 -1.66 =225 -0.43 -0.61 -1.67 -2.26 -0.24 -0.34
Italy -1.35 -0.21 -1.48 -2.04 -0.85 -1.17 -1.43 -1.97 -0.56 -0.76 -1.46 -2.01 -0.70 -0.97
Japan -1.83 -0.14 -1.20 -1.67 -0.54 -0.74 -1.27 -1.78 -0.56 -0.77 -1.24 -1.72 -0.55 -0.75
Korea -1.24 -0.17 -2.00 -2.80 -0.19 -0.22 -2.01 -2.81 -0.16 -0.20 -2.00 -2.80 -0.17 -0.21
Luxembourg -1.05 -1.97 -2.67 -0.74 -1.03 -3.28 -4.54 -3.06 -4.24 -2.62 -3.61 -1.90 -2.63
Netherlands -1.15 -1.68 -2.29 -0.52 -0.69 -1.59 2215 -0.56 -0.76 -1.64 =222 -0.54 -0.73
New Zealand -1.27 -0.38 -1.17 -1.58 -0.75 -1.00 -1.20 -1.63 -0.66 -0.88 -1.19 -1.60 -0.70 -0.94
Norway -1.41 -0.41 -1.44 -1.96 -1.21 -1.66 -1.24 -1.69 -1.12 -1.55 -1.34 -1.83 -1.17 -1.61
Portugal -1.25 -0.38 -1.65 -2.26 111 -1.52 -1.54 -2.10 -1.03 -1.41 -1.59 2218 -1.07 -1.46
Slovakia -1.09 -1.75 -2.43 -0.64 -0.87 -1.69 -2.34 -0.57 -0.78 -1.72 -2.39 -0.61 -0.83
Spain -1.33 -0.35 -1.37 -1.89 -1.04 -1.43 -1.24 -1.69 -0.90 -1.22 -1.31 -1.79 -0.97 -133
Sweden -1.37 -0.06 -1.70 -2.36 0.11 0.19 -1.60 -2.23 -0.09 -0.10 -1.65 -2.29 0.01 0.04
Switzerland -1.32 -0.22 -1.40 -1.92 -0.83 -1.17 -1.46 -1.99 -0.28 -0.38 -1.43 -1.96 -0.56 -0.78
United States of America -2.09 -0.25 -1.14 -1.59 -1.07 -1.50 -1.29 -1.79 -1.11 -1.55 -1.21 -1.69 -1.09 -1.52
United Kingdom -1.42 -0.01 -1.41 -1.95 -1.23 -1.72 -1.32 -1.82 -1.17 -1.63 -1.37 -1.89 -1.20 -1.68
Mean -1.33 026 -1.55 212 -0.65 0.89 -1.57 216 0.77 -1.05 -1.56 214 0.71 0.97
Median 132 -0.24 -1.46 -1.97 -0.70 -0.94 -1.46 -1.99 -0.66 -0.88 -1.46 201 0.67 -0.88
Stdev 0.22 0.15 0.35 0.47 0.42 0.59 0.43 0.60 0.58 0.81 0.36 0.50 0.42 0.59
Overall
Mean -1.20 -0.32 -1.27 -1.73 -0.83 -1.13 -1.33 -1.82 -0.84 -1.16 -1.30 -1.78 -0.83 -1.14
Median -L13 -0.30 -1.24 -1.68 -0.89 -1.22 -1.31 -1.77 -0.84 -115 -1.25 172 0.82 -L13
Stdev 0.19 0.21 0.33 0.46 0.31 0.43 0.35 0.49 0.38 0.53 0.32 0.45 0.30 0.41

Notel: Income group: Economies are divided according to 2007 GNI per capita, calculated using the World Bank

Atlas method. The groups are: low income, $935 or less; lower middle income, $936 - $3,705; upper middle income,

83,706 - 811,455, and high income, $11,456 or more. Source: World Bank

Note: The CGER import-demand elasticity (not shown) is calculated keeping import elasticities to -0.92 for all countries except China (Im: -0.67 ), Malaysia ( Im: -1) and Colombia (Im: -1)
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Table 2: Export supply elasticities. This table reports export supply elasticities estimated in
the literature, as well as export supply elasticities estimated using the method described in
this paper. The format of this table follows the format of the table for import demand
elasticities (see above).

Regarding the “general equilibrium” elasticities, it is possible that the import demand
elasticity could be positive, while the export supply elasticity could be negative. Consider the
import demand elasticities. If only the price of imported inputs changes, then the quantity
demanded must fall, leading to a negative elasticity. When the price of exports is also
allowed to change, then the net quantity demanded of imported inputs could actually
increase. This is because a devaluation raises the domestic price of exports and leads to an
increase export volume. Since the export sector uses imported inputs, this will lead to an
increase in demand for imported inputs. The net impact on import volume depends on the
impact of the rise in the price of imports (holding export volume constant) plus the impact
through the expansion in exports. It turns out that the import demand elasticity is positive for
one country, Sweden, as shown in table 1.

Similarly, the “general equilibrium” export supply elasticity could be negative. An increase
in the price of exports alone will increase export volume; thus the “partial equilibrium”
export supply elasticity is positive. When the price of imported inputs also changes, this will
reduce export volume, since exports require imported inputs. Depending on the intensity with
which exports use imported inputs, export volume could rise or fall on net. As shown in table
2, all export supply elasticities are positive.



Table 2. Export Supply Elasticities

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE

Broda, Limao & Adjusted to include GE effects effects effects

Weinstein (2008) SR LR SR LR SR LR SR LR SR LR SR LR
Low income
Bangladesh 2.20 3.04 1.40 1.92 2.09 291 1.31 1.83 2.15 2.97 1.35 1.87
Benin 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Burkina Faso 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Burundi 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Central African Rep. 0.30 0.36 0.28 0.33 0.15 0.17 0.15 0.17 0.23 0.26 0.21 0.25
Chad 0.30 0.36 0.28 0.33 0.15 0.17 0.15 0.17 0.23 0.26 0.21 0.25
Cambodia 0.33 0.44 0.27 0.36 1.11 1.51 0.49 0.69 0.72 0.98 0.38 0.52
Comoros 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Congo, Dem. Rep. 0.42 0.54 0.25 0.32 0.08 0.09 0.04 0.04 0.25 0.31 0.14 0.18
Cote d'Ivoire 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Eritrea 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Ethiopia 0.30 0.36 0.28 0.33 0.79 1.04 0.50 0.67 0.55 0.70 0.39 0.50
Gambia, The 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Ghana 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Guinea Bissau 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Guinea 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Haiti 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
India 0.81 1.11 0.65 0.88 1.61 2.22 0.81 1.12 1.21 1.66 0.73 1.00
Kenya 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Kyrgyzstan 1.27 1.71 0.88 1.19 0.46 0.64 0.16 0.21 0.87 1.17 0.52 0.70
Lao People's Dem.Rep 0.33 0.44 0.27 0.36 0.84 1.12 0.50 0.67 0.59 0.78 0.39 0.52
Madagascar 0.74 0.91 0.75 0.93 0.86 1.14 0.59 0.79 0.80 1.03 0.67 0.86
Malawi 0.97 1.21 0.67 0.84 0.55 0.64 0.29 0.34 0.76 0.93 0.48 0.59
Mali 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Mozambique 1.23 1.67 0.93 1.25 1.12 1.55 0.72 1.01 1.17 1.61 0.83 1.13
Mauritania 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Myanmar 0.33 0.44 0.27 0.36 0.29 0.35 0.18 0.22 0.31 0.39 0.23 0.29
Nepal 1.31 1.82 0.92 1.28 1.00 1.37 0.79 1.08 1.16 1.59 0.86 1.18
Niger 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Nigeria 0.30 0.36 0.28 0.33 0.02 0.02 0.00 0.00 0.16 0.19 0.14 0.17
Pakistan 1.31 1.82 0.92 1.28 0.69 0.95 0.35 0.48 1.00 1.38 0.64 0.88
Papua New Guinea 1.45 1.99 0.82 1.12 0.84 1.15 0.51 0.71 1.15 1.57 0.67 0.91
Rwanda 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Senegal 0.30 0.36 0.28 0.33 0.80 1.14 0.44 0.62 0.55 0.75 0.36 0.47
Sierra Leone 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Tanzania 0.62 0.81 0.53 0.69 0.63 0.83 0.49 0.65 0.63 0.82 0.51 0.67
Tajikistan 1,27 1.71 0.88 1.19 0.32 0.41 0.24 0.31 0.79 1.06 0.56 0.75
Togo 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
Uganda 0.89 1.15 0.60 0.78 0.54 0.68 0.32 0.41 0.71 0.91 0.46 0.60
Uzbekistan 1.27 1.71 0.88 1.19 0.32 0.41 0.24 0.31 0.79 1.06 0.56 0.75
Viet nam 1.06 1.37 0.53 0.69 0.98 1.33 0.71 0.96 1.02 1.35 0.62 0.83
Zambia 0.57 0.78 0.35 0.48 0.60 0.75 0.40 0.51 0.59 0.77 0.38 0.49
Zimbabwe 0.97 1.30 0.67 0.90 1.10 1.49 0.50 0.68 1.04 1.40 0.58 0.79
mean 0.63 0.82 0.47 0.61 0.64 0.85 0.42 0.56 0.63 0.83 0.45 0.59
median 0.30 0.36 0.28 0.33 0.55 0.68 0.32 0.41 0.48 0.62 0.39 0.52
stdev 0.46 0.65 0.29 0.41 0.38 0.54 0.24 0.33 0.37 0.52 0.23 0.32
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Table 2. Export Supply Elasticities, cont’d

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE

Broda, Limao & Adjusted to include GE effects effects effects

‘Weinstein (2008) SR LR SR LR SR LR SR LR SR LR SR LR
Lower middle income
Albania 0.80 1.09 0.46 0.63 0.92 1.22 0.58 0.77 0.86 1.16 0.52 0.70
Algeria 12.66 0.27 0.36 0.22 0.30 0.04 0.05 0.02 0.03 0.16 0.20 0.12 0.16
Armenia 1.27 1.71 0.88 1.19 1.34 1.87 0.88 11,22 1.31 1.79 0.88 1.21
Azerbaijan 1.27 1.71 0.88 1.19 0.10 0.11 0.09 0.10 0.68 0.91 0.49 0.65
Belarus 14.39 1.27 1.71 0.88 1.19 3.23 4.49 1.55 2.16 2.25 3.10 1.22 1.68
Bolivia 8.06 0.50 0.64 0.44 0.56 0.54 0.72 0.39 0.52 0.52 0.68 0.41 0.54
Bulgaria 1.10 1.47 0.65 0.88 0.87 1.18 0.43 0.59 0.98 132 0.54 0.74
Cameroon 0.30 0.36 0.28 0.33 0.15 0.17 0.15 0.17 0.23 0.26 0.21 0.25
Cape Verde 0.30 0.36 0.28 0.33 0.47 0.60 0.31 0.40 0.39 0.48 0.29 0.36
China 3.68 1.23 1.71 0.74 1.03 1.58 2.20 0.84 1.16 1.40 1.96 0.79 1.10
Colombia 0.76 1.00 0.66 0.88 0.61 0.80 0.48 0.64 0.68 0.90 0.57 0.76
Congo, Republic of 0.30 0.36 0.28 0.33 0.15 0.17 0.15 0.17 0.23 0.26 0.21 0.25
Dominican Republic 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Ecuador 14.50 0.50 0.64 0.44 0.56 0.20 0.25 0.17 0.21 0.35 0.45 0.30 0.39
Egypt 0.27 0.36 0.22 0.30 0.73 1.01 0.47 0.64 0.50 0.68 0.35 0.47
El Salvador 1.03 1.37 0.76 1.02 1.33 1.82 0.82 1.13 1.18 1.60 0.79 1.08
Georgia 1.27 1.71 0.88 1.19 0.98 1.34 0.67 0.92 1.12 .52 0.78 1.06
Guatemala 1.03 1.37 0.76 1.02 0.88 1.19 0.68 0.93 0.95 1.28 0.72 0.98
Guyana 0.84 1.15 0.66 0.91 0.81 1.17 0.51 0.73 0.83 1.16 0.59 0.82
Honduras 1.03 1.37 0.76 1.02 1.33 1.82 0.82 1.13 1.18 1.60 0.79 1.08
Indonesia 0.30 0.41 0.19 0.25 0.46 0.61 0.28 0.38 0.38 0.51 0.24 0.32
Iran 0.33 0.44 0.20 0.26 0.03 0.04 0.02 0.02 0.18 0.24 0.11 0.14
Jordan 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Kiribati 1.45 1.99 0.82 1.12 0.84 1.15 0.51 0.71 1.15 1.57 0.67 0.91
Lesotho 1.47 2.03 0.93 1.28 1.23 1.68 0.63 0.86 1,35 1.85 0.78 1.07
Macedonia 1.60 2.12 0.66 0.88 1.23 1.62 0.69 0.91 1.41 1.87 0.67 0.89
Maldives 1.31 1.82 0.92 1.28 1.00 1.37 0.79 1.08 1.16 1.59 0.86 1.18
Moldova 1.27 1.71 0.88 1.19 1.43 1.83 0.87 1.11 1.35 1.77 0.88 1.15
Mongolia 1.57 2.09 1.24 1.65 0.58 0.79 0.34 0.46 1.08 1.44 0.79 1.06
Morocco 0.94 1.29 0.76 1.04 0.91 1.26 0.82 1.13 0.92 1.27 0.79 1.08
Namibia 1.47 2.03 0.93 1.28 1.23 1.68 0.63 0.86 1.35 1.85 0.78 1.07
Nicaragua 1.03 1.37 0.76 1.02 1.08 1.47 0.88 1.20 1.06 1.42 0.82 1.11
Paraguay 8.95 0.84 115 0.66 0.91 0.67 0.89 0.48 0.64 0.75 1.02 0.57 0.77
Peru 0.39 0.54 0.30 0.41 0.84 1.17 0.77 1.06 0.62 0.85 0.53 0.73
Philippines 1.58 2.12 0.32 0.43 1.41 1.95 0.39 0.54 1.50 2.04 0.36 0.49
Syrian Arab Republic 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Sri Lanka 1.18 1.60 0.71 0.97 0.72 0.98 0.32 0.43 0.95 1.29 0.52 0.70
Sudan 0.30 0.36 0.28 0.33 0.66 0.88 0.60 0.80 0.48 0.62 0.44 0.57
Swaziland 1.47 2.03 0.93 1.28 1.23 1.68 0.63 0.86 1.35 1.85 0.78 1.07
Thailand 1.25 1.73 0.31 0.43 1.44 1.98 0.28 0.38 1.34 1.86 0.29 0.40
Tunisia 1.01 1.39 0.71 0.98 0.88 1,119 0.44 0.59 0.95 1§29 0.57 0.78
Turkmenistan 1.27 1.71 0.88 1.19 0.32 0.41 0.24 0.31 0.79 1.06 0.56 0.75
Ukraine 10.86 1.27 1.71 0.88 1.19 2.51 3.40 0.92 1.24 1.89 25 0.90 27
mean 10.44 0.94 1.26 0.62 0.83 0.88 1.20 0.52 0.70 0.91 1.23 0.57 0.77
median 10.86 1.03 1.37 0.71 0.97 0.84 1.17 0.51 0.71 0.95 1.28 0.57 0.77
stdev 3.89 0.44 0.62 0.28 0.39 0.63 0.87 0.31 0.43 0.48 0.66 0.26 0.36
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Table 2. Export Supply Elasticities, cont’d

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE

Broda, Limao & Adjusted to include GE effects effects effects

Weinstein (2008) SR LR SR LR SR LR SR LR SR LR SR LR
Upper middle income
Argentina 0.69 0.92 0.58 0.77 0.53 0.68 0.40 0.52 0.61 0.80 0.49 0.64
Belize 1.03 1.37 0.76 1.02 1.33 1.82 0.82 1.13 1.18 1.60 0.79 1.08
Botswana 1.43 1.98 1.05 1.45 0.20 0.25 0.18 0.23 0.82 1.12 0.62 0.84
Brazil 0.93 1.29 0.68 0.95 0.71 0.99 0.49 0.68 0.82 1.14 0.58 0.81
Chile 0.51 0.68 0.36 0.48 0.47 0.66 0.32 0.44 0.49 0.67 0.34 0.46
Costa Rica 1.03 1.37 0.76 1.02 0.81 1.08 0.32 0.43 0.92 1.23 0.54 0.72
Croatia 2.17 2.98 1.51 2.07 1.76 2.48 1.05 1.47 1.97 2.73 1.28 1.77
Dominica 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Gabon 0.30 0.36 0.28 0.33 0.15 0.17 0.15 0.17 0.23 0.26 0.21 0.25
Grenada 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Jamaica 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Kazakhstan 1.27 1.71 0.88 1.19 0.72 0.96 0.46 0.61 0.99 1.33 0.67 0.90
Latvia 15.06 2.59 3.52 1.66 225 1.45 1.99 0.98 1.35 2.02 2.75 1.32 1.80
Lebanon 23.62 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Libya 0.27 0.36 0.22 0.30 0.04 0.05 0.02 0.03 0.16 0.20 0.12 0.16
Lithuania 16.68 1.62 220 0.84 1.15 2.05 2.84 0.68 0.95 1.83 2.52 0.76 1.05
Malaysia 1.09 1.49 0.49 0.68 1.17 1.61 0.55 0.76 1.13 1.55 0.52 0.72
Mauritius 0.42 0.54 0.25 0.32 1.33 1.80 0.55 0.74 0.87 1.17 0.40 0.53
Mexico 0.63 0.87 0.25 0.35 1.10 1.53 0.26 0.37 0.87 1.20 0.26 0.36
Panama 1.03 137 0.76 1.02 0.94 1.27 0.74 1.00 0.99 1.32 0.75 1.01
Poland 1.66 231 1.34 1.86 1.04 1.43 0.57 0.79 1.35 1.87 0.96 1.32
Romania 1.12 1.55 0.58 0.79 2.13 2.90 1.21 1.64 1.63 222 0.89 1.22
Russian Federation 9.17 0.30 0.39 0.24 0.32 0.22 0.28 0.16 0.20 0.26 0.34 0.20 0.26
Seychelles 0.42 0.54 0.25 0.32 0.66 0.88 0.60 0.80 0.54 0.71 0.43 0.56
South Africa 0.96 1.35 0.67 0.93 0.95 1.30 0.60 0.83 0.95 1.32 0.63 0.88
St. Kitts and Nevis 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
St. Lucia 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
St. Vincent & Grens. 0.98 131 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Suriname 0.84 1.15 0.66 091 0.81 1.17 0.51 0.73 0.83 1.16 0.59 0.82
Turkey 0.77 1.05 0.54 0.73 0.59 0.81 0.35 0.48 0.68 0.93 0.44 0.61
Uruguay 0.72 0.99 0.54 0.74 1.23 1.66 0.62 0.83 0.98 1.33 0.58 0.78
Venezuela 0.12 0.14 0.08 0.10 0.10 0.12 0.06 0.07 0.11 0.13 0.07 0.08
mean 16.13 0.94 127 0.66 0.90 0.83 1.13 0.50 0.69 0.88 1.20 0.58 0.79
median 15.87 0.98 1.31 0.67 0.94 0.69 0.92 0.55 0.77 0.82 1.13 0.60 0.83
stdev 5.94 0.54 0.74 0.37 0.51 0.53 0.74 0.28 0.39 0.48 0.67 0.29 0.41
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Table 2. Export Supply Elasticities, cont’d

GTAP2001 GTAP2004 Average 2001-2004
Adjusted to include GE Adjusted to include GE

Broda, Limao & Adjusted to include GE effects effects effects

Weinstein (2008) SR LR SR LR SR LR SR LR SR LR SR LR
High income: nonOECD
Antigua and Barbuda 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Bahamas, The 0.98 131 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Bahrain 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Barbados 0.98 131 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
Bermuda 2.50 3.48 1.46 2.02 2.84 3.72 2.15 2.81 2.67 3.60 1.80 241
Brunei 0.33 0.44 0.27 0.36 0.19 0.24 0.10 0.12 0.26 0.34 0.18 0.24
Cyprus 0.24 0.33 0.23 0.32 0.28 0.39 0.15 0.19 0.26 0.36 0.19 0.26
Estonia 1.94 2.65 1.11 1.52 0.97 1.32 0.45 0.63 1.45 1.98 0.78 1.08
French Polynesia 1.45 1.99 0.82 1.12 0.84 1.15 0.51 0.71 115 1,57 0.67 0.91
Greenland 2.50 348 1.46 2.02 2.84 3.72 2.15 2.81 2.67 3.60 1.80 2.41
Hong Kong 0.78 1.07 0.54 0.75 0.74 1.02 0.39 0.54 0.76 1.04 0.47 0.64
Israel 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Macau 157 2.09 1.24 1.65 0.58 0.79 0.34 0.46 1.08 1.44 0.79 1.06
Malta 0.97 1.32 0.43 0.59 0.78 1.07 0.29 0.41 0.87 1.20 0.36 0.50
N. Caledonia 1.45 1.99 0.82 1.12 0.84 1.15 0.51 0.71 1.15 1.57 0.67 0.91
Oman 9.50 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Saudi Arabia 5.62 0.33 0.44 0.20 0.26 0.16 0.20 0.07 0.09 0.25 0.32 0.13 0.17
Singapore 2.79 3.80 0.78 1.08 2.80 3.87 0.89 1.23 2.79 3.84 0.84 1.15
Slovenia 2.51 3.52 1.67 232 242 3.42 1.57 221 2.46 3.47 1.62 227
Taiwan 13.96 3.02 4.26 1.14 1.60 335 4.67 1.10 1.52 3.19 4.46 1.12 1.56
Trinidad and Tobago 0.98 1.31 0.80 1.07 0.62 0.87 0.55 0.77 0.80 1.09 0.68 0.92
mean 9.69 1.30 1.78 0.76 1.04 1.08 1.47 0.62 0.85 1.19 1.63 0.69 0.94
median 9.50 0.98 1.31 0.80 1.07 0.62 0.87 0.51 0.71 0.80 1.09 0.68 0.92
stdev 4.17 0.91 1.28 0.46 0.64 1.06 1.44 0.63 0.84 0.97 1.34 0.52 0.71
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Table 2. Export Supply Elasticities, concluded

GTAP2001

GTAP2004

Average 2001-2004

Adjusted to include GE Adjusted to include GE

Broda, Limao & Adjusted to include GE effects effects effects

Weinstein (2008) SR LR SR LR SR LR SR LR SR LR SR LR
High income: OECD
Australia 0.56 0.72 0.48 0.63 0.64 0.87 0.57 0.77 0.60 0.80 0.53 0.70
Austria 1.46 2.00 0.92 1.24 1.53 2.15 0.82 1.15 1.50 2.08 0.87 1.20
Belgium 4.81 6.46 1.67 225 3.14 4.47 1.39 1.95 3.98 5.46 1.53 2.10
Canada 1.59 2.17 1.21 1.65 1.22 1.61 0.75 0.99 1.40 1.89 0.98 1.32
Czech Republic 10.03 1.52 2.10 0.79 1.09 1.48 2.07 0.40 0.56 1.50 2.09 0.60 0.82
Denmark 2.02 2.78 1.21 1.66 1.00 1.32 0.66 0.87 1.51 2.05 0.93 1.27
Finland 2.10 3.00 0.96 1.37 1.54 2.14 0.78 1.09 1.82 2.57 0.87 1.23
France 0.97 1.30 0.76 1.02 1.71 2.28 0.95 1.27 1.34 1.79 0.85 1.14
Germany 3.42 4.77 2.26 3.14 241 3.42 1.32 1.87 291 4.09 1.79 2.51
Greece 1.77 2.38 1.11 1.50 0.59 0.79 0.56 0.76 1.18 1.59 0.84 1.13
Hungary 1.27 1.74 0.61 0.82 1.81 2.50 0.68 0.93 1.54 2.12 0.64 0.88
Iceland 0.53 0.71 0.34 0.46 1.97 2.69 1.00 1.37 1.25 1.70 0.67 0.91
Ireland 1.86 2.50 0.84 1.13 1.28 1.72 0.41 0.56 1.57 2.11 0.62 0.84
Italy 1.27 1.75 0.84 1.16 1.20 1.66 0.59 0.82 1.24 1.70 0.72 0.99
Japan 1.54 2.18 1.25 1.76 1.60 2.26 1.20 1.69 1.57 222 1.22 1.72
Korea 245 3.48 0.79 1.11 222 3.13 0.67 0.94 234 3.31 0.73 1.02
Luxembourg 3.83 5.14 2.15 2.88 2.01 2.77 1.75 2.42 2.92 3.95 1.95 2.65
Netherlands 2.23 3.06 1.02 1.40 1.78 2.41 0.51 0.69 2.01 2.73 0.77 1.04
New Zealand 1.07 1.45 0.76 1.03 0.95 1.31 0.73 1.00 1.01 1.38 0.74 1.01
Norway 0.53 0.71 0.34 0.46 0.22 0.27 0.17 0.21 0.37 0.49 0.26 0.33
Portugal 1.72 2.37 1.25 1.73 1.57 2.16 1.14 1.57 1.64 2.26 1.20 1.65
Slovakia 1.93 2.71 0.68 0.94 1.66 2.32 0.53 0.73 1.80 2.51 0.60 0.84
Spain 0.95 132 0.74 1.03 122 1.63 0.85 1.13 1.08 1.47 0.80 1.08
Sweden 2.66 3.72 1.61 2.24 2.08 2.94 1.02 1.44 2.37 333 1.32 1.84
Switzerland 1.36 1.82 1.06 1.42 1.33 1.84 0.80 1.11 1.35 1.83 0.93 1.27
United States of America 1.63 222 1.41 1.93 1.49 2.05 1.16 1.60 1.56 2.14 1.29 1.77
United Kingdom 1.47 1.91 1.37 1.79 0.83 1.06 0.74 0.95 1.15 1.48 1.06 1.37
mean 10.03 1.81 2.48 1.04 1.43 1.53 2.11 0.82 1.13 1.67 2.29 0.93 1.28
median 10.03 1.61 2.20 0.94 1.30 1.54 2.15 0.76 1.04 1.53 2.10 0.84 1.14
stdev - 1.00 1.37 0.48 0.66 0.61 0.87 0.35 0.50 0.75 1.05 0.39 0.55
Overall
Mean 11.85 1.04 1.41 0.68 0.91 0.93 1.27 0.55 0.75 0.99 1.34 0.62 0.83
Median 11.35 0.98 1.31 0.68 0.94 0.76 1.03 0.51 0.73 0.83 1.16 0.59 0.82
Stdev 5.08 0.75 1.04 0.41 0.57 0.68 0.95 0.37 0.51 0.67 0.94 0.36 0.50

Note1: Income group: Economies are divided according to 2007 GNI per capita, calculated using the World Bank
Atlas method. The groups are: low income, $935 or less; lower middle income, $936 - 83,705, upper middle income,

83,706 - 811,455, and high income, $11,456 or more. Source: World Bank

Note2: from Broda, Limao Weinstein (2008)

IC



22

IV. COMPUTING ELASTICITIES OF A COUNTRY’S TRADE BALANCE WITH RESPECT TO A
CHANGE IN THE EXCHANGE RATE

Trade elasticities are frequently needed to answer many policy questions facing countries and
one such issue is reaching a judgement whether a country’s real exchange rate is in
equilibrium This section derives an analytical expression for how a change in a country’s
real exchange rate would affect its trade balance and shows how the elasticities estimated in
previous section can be used in this exercise.

A. The Trade Balance and the Real Exchange Rate

A country’s trade balance, in terms of foreign currency, can be written:
TB = P,E-P,M (34)

where P, is the price of exports in foreign currency, P,, is the price of imports in foreign

currency, E is the volume of exports, M is the volume of imports, and 7B’ is the trade
balance. Note that E and M are functions of both the domestic and foreign prices of each
good. Totally differentiating equation (34) gives:

dTB" = P,E(p, + E)— P, M(p,, + M) (35)

: .o~ dM . :
where * denotes proportional change, i.e. M = o The domestic prices of imports and

exports are related to foreign prices and the nominal exchange rate, r:
Pyl =Dy s O Py =Py =7
Pgl'=Pp,0r  py=py—7.
To allow for the possibility that changes in foreign prices or the exchange rate are not fully

passed through into domestic prices, the two equations above can be modified to include
pass-through coefficients. For example:

f?M :¢M(ﬁ;/[_i;) (36)
f’E = ¢E (ﬁ; - ’;) (37)

where ¢,, and ¢, are the pass-though coefficients for import and export prices respectively
and lie between zero and one. If ¢, =@, =1, then pass through is complete and changes in

foreign prices are fully reflected in domestic prices. There is no consensus in the literature on
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values for these parameters. Frankel, Parsley, and Wei (2005) estimate that for developing
countries and emerging markets, the pass-through coefficient is in the range of 0.66 to 0.77.

In equation (35), expressions for changes in foreign prices and quantities are needed. Define
the following:

EP=p Dy  (export demand equation, with export demand elasticity 7, <0)

ES = «Pr  (export supply equation, with export supply elasticity &, >0)

~

M"” =n,,p, (importdemand equation, with import demand elasticity 77,, <0)

A

M?® =g, p,, (importsupply equation, with import supply elasticity &, >0).

In these equations, export demand and import supply depend on foreign prices, while import
demand and export supply depend on domestic prices. In the export market, export demand

must equal export supply (E” = £%): n, p, =&, p, . Using equation (37), the solution for p;,

1S:

o —&yPy .
y =——2 8 38
g (77X_¢E8X)r G%)

Following a similar procedure to solve for p),:

nr NPy n 39
Y (¢M77M_8M)r )

Note that choices of elasticity values determine the response of p, to a change in 7. For

example, if the country under consideration is “small”, then 77, =cand p, =0 from

equation (38). Also, “small” implies that the import supply elasticity is infinite. From
equation (39), &,, = coimplies that p,, = 0from equation (39). So, a small country is unable

to influence the foreign currency prices of exports and imports.

Substituting equations (38) and (39) into equation (35), along with the solutions for E and
M, gives:

drlr Ny —ExPe NPy — Eu

Dividing both sides of equation (40) by GDP (denominated in the foreign currency) gives:
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dTB"/GDP" i [—8X¢E(f7x + l)}_s {M} (41)
= M
drlr Ny —ExPy NPy —En

where s, and s,, are the shares of exports and imports in GDP respectively. To compute

how the trade balance would change, denominated in domestic currency, use the relationship:
TBr=TB’ (42)
where TB is the trade balance measured in domestic currency.

Differentiating equation (42) with respect to r, gives:

dTBr:dTB 7B (43)
dr dr
or,
dTBrzldTB _ 7B (44)
dr rdrlr

Substituting equation (40) into equation (44) and manipulating, gives:

drlr Ny = ExPs Ty = Eu

It needs to be emphasized that a devaluation could cause the trade balance to improve
measured in foreign currency terms, but deteriorate when measured in domestic currency
terms. Consider the small country case, where prices are fixed in foreign currency terms.
Suppose a devaluation raises the domestic prices of imports and exports by the full amount of
the exchange rate change—the case of full pass through. Then export volume will rise and
import volume will fall. Measured at foreign prices, the trade balance must improve because
foreign prices are fixed and export volume increased, while import volume decreases. So the
change in the trade balance must be positive. Measured at domestic prices, however, the
change in the trade balance could be positive or negative. On the export side, the domestic
price of exports rises and so does volume, so export revenue must increase. On the import
side, however, expenditure on imports could rise or fall. This is because the domestic price of
imports rises with the devaluation, but the volume falls. So what happens to import
expenditure depends on the elasticity of demand for imports, as shown in equation (45)—it
will depend on whether 7,, is greater or less than one. Using equation (43) it is easy to see

that the only situation in which the trade balance must change in the same direction in both
foreign and domestic currency is if the trade balance is initially zero.
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B. Special Cases

Equations (41) and (45) are general formulas that show how a change in a country’s real
exchange rate affects its trade balance. Under certain assumptions about elasticity values,
these formulas reduce to simpler forms. The next section examines a number of specific
cases, including the IMF’s assessment of country exchange rates in the context of the
Consultative Group on Exchange Rates (CGER) exercise.

Case 1: Small Country (77, =, &,, =)

Many low-income countries are “small” in world markets for their imports and exports, that
is, they are unable to affect prices denominated in foreign currency by how much they buy or
sell. Under these assumptions, the export demand elasticity that they face and import supply
elasticity would be infinite. In this case, letting 77, = ¢,, =0, equation (41) reduces to a

simple form:

OTB" /| GDP®

drir = =Sy ExPy + Sy Py <0 (46)

where ¢, is a country’s export supply elasticity (defined as a positive number) and 7,, is the

import demand elasticity (defined as a negative number). Given that the shares of exports and
imports in GDP are positive, equation (46) must be negative. That is, under the “small
country” assumption, an appreciation of the real exchange rate must worsen the trade balance
(or alternatively, a depreciation of the real exchange rate will improve the trade balance). A
depreciation raises the domestic currency price of exports (while the foreign price remains
unchanged), causing producers to increase the quantity of exports supplied. It also raises the
domestic currency price of imports (while the foreign price remains unchanged), causing
consumers to reduce the quantity of imports demanded. Both of these effects work to
improve the trade balance. Table 1 of this paper presented estimated values for export supply
¢, and import demand elasticities 77,, . Using these elasticity values, together with equation

(46), it is possible to calculate how a given change in a country’s exchange rate would affect
its trade balance.

Case 2: CGER Assumptions (&, =, ¢,, =)

Under the basic set of CGER assumptions, both the supply of exports and imports are
assumed to be perfectly elastic—the so called “Keynesian Case” in the literature. Under these
assumptions, equation (45) reduces to:



26

0TB/GDP

e =5,y +5,,(1+71,0,)<0' 47).

Equation (47) is frequently referred to as the “Marshall-Lerner” condition, which is the
condition for a depreciation to improve the trade balance in the special case where supply
elasticities are assumed to be infinite and ¢, = ¢,, =1 (full pass-through). Therefore, under

these assumptions, a depreciation will improve the trade balance when trade is balanced
initially (s, =s,, ) if the sum of the export and import demand elasticities is greater than one.

Thus, the CGER note presents the conditions that must hold for a depreciation to improve the
trade balance, using the assumptions that the elasticities of import and export supply are
infinite.

In summary, the CGER exercise assumes that both export and import supply elasticities are
infinite, while the “small country” assumption assumes that the export demand and import
supply elasticities are infinite. This difference reflects alternative assumptions about pricing
behavior in countries, namely, whether producers set prices in dome or foreign currency. If
countries are unable to affect the foreign prices of the goods that they import and export, then
it would be appropriate to use the “small country” assumptions with regard to elasticities. If
the countries under study have some market power, i.e., are able to influence foreign prices
by how much they sell, then it would be appropriate to use an export demand elasticity that is
less than infinity. A consequence of using the “small country” assumptions is that a real
devaluation will always improve the trade balance. This is because a devaluation cannot
reduce the foreign-currency prices of imports and exports, so there the devaluation only
affects trade volumes—export volume rises and import volume declines. In the basic CGER
analysis, a devaluation will in general have ambiguous effects on the trade balance in
domestic currency terms. Table 3 below summarizes the cases described above and presents
the conditions for a devaluation to improve the trade balance.

! The corresponding condition that appears in the CGER note “Adjusting Elasticities For Commodity

. dTB/GDP L . .
Exporters,” is: ? =5,1y +5,,(1=17,,) . This differs from equation (42) because in the CGER,
rir

n,, is defined with respect to changes in the RER, so its sign is positive. In this note, 77,, is defined with

respect to changes in import prices, so its sign is negative.



Table 3. Summary of How changes in the Exchange Rate Affect the Trade Balance

Small Country CGER, Main Assumptions 1/ General Case

My == 7, =—0.71 My <0
Elasticity Values £y >0 £, =0 Ex >0

7y <0 1, =-0.92 My <0

Ey =X Ey = gy >0

ExPp (e +1) |

Condition for devaluation to Ny — €4y
improve trade balance in foreign =Sy ExPr + Sy My Py <0 Sx(y + 1)+ 5y, 0y <0
currency My P (1 + 5M) <0

NPy — Eu

[

| e
{ -y (+ed) |
|

Condition for devaluation to Ny —&yby

improve trade balance in domestic ~~Sx (I+&x@p) + 5, (L+1,4,) <0 Sylly + 8y (1+7,¢,) <0

currency &y (1+ 77M¢M):| <0
NPy

Source: Author’s calculations.
Note: (i) 77, is the export demand elasticity; (ii) & is the export supply elasticity; (iii) 77,, is the import demand elasticity; (iv) &,, is the import supply elasticity; (v) ¢E
measures the extent of pass through into export prices; (vi) ¢M measures the extent of pass through into import prices; and (vii) S . and S » are the shares of exports and imports

in GDP.
1/ The CGER employs a number of exceptions to this general rule. Regarding import demand elasticities (77,, ), the CGER uses a value of -1.0 for the euro area, United States,

Malaysia, and Columbia; a value of -0.67 for China; and a value of -1.10 for Brazil. Regarding export demand elasticities, (7], ), the CGER uses -0.85 for the United States and

Brazil, -0.95 for china, and -0.94 for Malaysia. The CGER also adjusts the overall export elasticities depending on its share of commodity exports and uses an elasticity of -1.0 for
these.

LT
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Table 4 reports the trade balance elasticities that result from using various formulae. In this
table, the column labelled “CGER” refers to the trade balance elasticities that result from
using the main CGER assumptions noted in table 3. Note that for about five countries and
regions, the CGER uses elasticities that differ from -0.71 and 0.92 and these are noted in the
footnote accompanying Table 3. The column labelled “small country” lists the trade balance
elasticities that result from assuming that import supply and export demand elasticities are
infinite. In addition, these trade balance elasticities also use the import demand and export
supply elasticities reported in tables 1 and 2 respectively, from the columns labelled long-run
general equilibrium elasticities—the column on the far right of tables 1 and 2 labelled “LR,
adjusted to include GE effects.”

The column labelled “general” refers to the trade balance elasticities that result from
applying the assumptions listed in Table 3. For illustrative purposes, this case assumes that
the import supply elasticity is infinite, import demand elasticities are taken from table 1,
export supply elasticities are taken from table 2, and the main CGER assumptions regarding
export demand elasticities are used. This general formula would be appropriate to use for
cases in which any or all of the elasticities are not infinite. This will depend on what the
country in question exports and imports and to what extent the country is able to influence
world prices by how much it exports or imports.

For the “general” case reported in table 3, any value for export demand elasticities could
have selected, but in the absence of more reliable estimates, the main CGER values (-0.71)
were used. For a summary of econometric studies on export demand elasticities, see
Goldstein and Khan (1985) or Stern, Francois, and Schumacher (1976).

For all the trade balance elasticities reported in Table 4, it was assumed that ¢, = ¢,, =1, that

is, the full pass-through case. Country-specific values could be used if known.

In table 4, for most countries, the absolute value of the trade balance elasticity for the
“general case” lies between the elasticities for the CGER case and the small country case. An
exception is the case of Bangladesh, where the trade balance elasticity for the general case
exceeds the CGER elasticity. Using the formulae for changes in the trade balance in domestic
currency terms, this will occur when:

CGER CGER

- 1 T
Sy [M} +58,(my, +D)>s,ny" +5,,(1-n,,") . Substituting in the relevant values,

Ny —€x

this condition can be expressed as:

My > S—X[ﬂ} —0.92 . Since the import demand elasticity for Bangladesh is relatively

Sy | —Tl—¢,



29

high (-0.33), the above condition is satisfied. However, for most other countries, the import

demand elasticity is more negative. Also, a low value for [S—Xj will increase the likelihood
Su

that the above condition is satisfied. In the case of Bangladesh, this ratio is 0.62. Since the

: e . s
bracketed term in the above condition is positive, a low value for [—XJ means that a low

Sm

weight will be attached to this term.
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Table 4. Trade Balance Elasticities

(cger, general and small-country assumptions)

Domestic Currency

Foreign currency

SMALL SMALL

CGER GENERAL COUNTRY CGER GENERAL COUNTRY
Low income
Bangladesh -0.14 0.06 -0.42 -0.28 -0.07 -0.56
Benin -0.06 -0.18 -0.23 -0.16 -0.28 -0.33
Burkina Faso -0.07 -0.23 -0.29 -0.21 -0.36 -0.42
Burundi -0.08 -0.25 -0.36 -0.38 -0.55 -0.67
Cambodia -0.38 -0.79 -1.19 -0.51 -0.92 -1.32
Central African Rep. -0.10 -0.24 -0.30 -0.18 -0.33 -0.38
Chad -0.31 -0.65 -0.81 -0.36 -0.70 -0.86
Congo, Dem. Rep. -0.43 -0.71 -0.87 -0.45 -0.74 -0.90
Comoros
Cote d'Ivoire -0.29 -0.60 -0.81 -0.28 -0.58 -0.79
Eritrea -0.05 -0.12 -0.18 -0.13 -0.20 -0.26
Ethiopia -0.12 -0.23 -0.37 -0.36 -0.47 -0.60
Gambia, The -0.30 -0.76 -1.00 -0.55 -1.02 -1.25
Ghana -0.20 -0.52 -0.68 -0.39 -0.71 -0.87
Guinea -0.17 -0.44 -0.57 -0.32 -0.59 -0.73
Guinea Bissau -0.18 -0.45 -0.59 -0.33 -0.61 -0.74
Haiti
India -0.14 -0.11 -0.38 -0.19 -0.16 -0.43
Kenya -0.15 -0.29 -0.46 -0.24 -0.39 -0.56
Kyrgyzstan -0.42 -0.64 -1.23 -0.70 -0.92 -1.51
Lao People's Dem.Rep -0.19 -0.25 -0.45 -0.22 -0.28 -0.48
Madagascar -0.22 -0.41 -0.77 -0.25 -0.43 -0.80
Malawi -0.15 -0.19 -0.38 -0.37 -0.42 -0.61
Mali -0.13 -0.31 -0.40 -0.20 -0.37 -0.47
Mauritania -0.27 -0.59 -0.79 -0.32 -0.64 -0.84
Myanmar
Mozambique -0.17 -0.14 -0.51 -0.28 -0.26 -0.62
Nepal -0.07 -0.08 -0.27 -0.27 -0.27 -0.46
Niger -0.12 -0.35 -0.44 -0.30 -0.54 -0.63
Nigeria -0.36 -0.60 -0.72 -0.19 -0.43 -0.55
Pakistan -0.08 -0.08 -0.22 -0.16 -0.16 -0.30
Papua New Guinea -0.40 -0.42 -1.10 -0.44 -0.46 -1.14
Rwanda -0.06 -0.17 -0.25 -0.25 -0.36 -0.44
Senegal -0.15 -0.36 -0.51 -0.34 -0.56 -0.71
Sierra Leone -0.16 -0.37 -0.49 -0.24 -0.46 -0.58
Tajikistan -0.08 -0.28 -0.44 -0.49 -0.68 -0.85
Tanzania -0.18 -0.22 -0.47 -0.35 -0.40 -0.64
Togo -0.32 -0.81 -1.06 -0.56 -1.05 -1.30
Uganda -0.12 -0.09 -0.25 -0.28 -0.25 -0.41
Uzbekistan -0.27 -0.43 -0.81 -0.21 -0.37 -0.75
Viet nam -0.57 -1.69 -2.60 -0.71 -1.83 -2.75
Zambia -0.17 -0.28 -0.45 -0.21 -0.33 -0.49
Zimbabwe
mean -0.20 -0.39 -0.62 -0.32 -0.52 -0.74
median -0.17 -0.31 -0.47 -0.28 -0.43 -0.63
stdev 0.12 0.31 0.43 0.14 0.32 0.44
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Table 4 Continued
Domestic Currency Foreign currency
SMALL SMALL
CGER GENERAL COUNTRY CGER GENERAL COUNTRY
Lower middle income
Albania -0.17 -0.19 -0.44 -0.39 -0.42 -0.66
Algeria -0.33 -0.60 -0.71 -0.20 -0.46 -0.57
Armenia -0.11 -0.24 -0.53 -0.34 -0.46 -0.76
Azerbaijan -0.40 -0.85 -1.33 -0.23 -0.69 -1.17
Belarus -0.42 -0.26 -1.54 -0.46 -0.30 -1.58
Bolivia -0.23 -0.34 -0.58 -0.20 -0.30 -0.54
Bulgaria -0.47 -1.01 -1.68 -0.58 -1.12 -1.79
Cameroon -0.14 -0.31 -0.38 -0.18 -0.34 -0.42
Cape Verde
China -0.33 -0.31 -0.85 -0.23 -0.22 -0.75
Colombia -0.15 -0.19 -0.38 -0.18 -0.22 -0.41
Congo, Republic of -0.59 -1.10 -1.40 -0.41 -0.93 -1.22
Dominican Republic -0.19 -0.48 -0.82 -0.26 -0.55 -0.89
Ecuador -0.23 -0.52 -0.70 -0.25 -0.54 -0.72
Egypt -0.21 -0.30 -0.50 -0.30 -0.39 -0.59
El Salvador -0.16 -0.29 -0.64 -0.35 -0.49 -0.84
Georgia -0.26 -0.38 -0.92 -0.46 -0.58 -1.12
Guatemala -0.15 -0.28 -0.57 -0.28 -0.41 -0.70
Guyana
Honduras -0.37 -0.64 -1.42 -0.69 -0.97 -1.75
Indonesia -0.19 -0.27 -0.40 -0.18 -0.26 -0.38
Iran
Jordan -0.37 -0.66 -0.81 -0.72 -1.01 -1.16
Kiribati
Lesotho -0.38 -0.21 -1.03 -0.76 -0.59 -1.41
Macedonia -0.44 -0.69 -1.45 -0.67 -0.92 -1.68
Maldives
Moldova -0.49 -1.87 -3.01 -1.15 -2.53 -3.67
Mongolia -0.52 -0.78 -1.79 -0.54 -0.80 -1.81
Morocco -0.25 -0.49 -0.99 -0.34 -0.58 -1.08
Namibia -0.30 -0.22 -0.83 -0.37 -0.30 -0.90
Nicaragua -0.31 -0.72 -1.41 -0.64 -1.05 -1.74
Paraguay -0.48 -0.72 -1.43 -0.52 -0.77 -1.47
Peru -0.15 -0.20 -0.41 -0.17 -0.22 -0.43
Philippines -0.26 -0.23 -0.49 -0.36 -0.33 -0.59
Syrian Arab Republic -0.26 -0.43 -0.53 -0.35 -0.52 -0.62
Sri Lanka -0.15 -0.19 -0.41 -0.25 -0.29 -0.51
Sudan -0.11 -0.19 -0.32 -0.11 -0.19 -0.31
Swaziland -0.49 -0.34 -1.33 -0.70 -0.55 -1.55
Thailand -0.58 -0.26 -0.73 -0.57 -0.26 -0.72
Tunisia -0.40 -0.99 -1.58 -0.42 -1.01 -1.60
Turkmenistan -0.30 -0.42 -0.83 -0.08 -0.20 -0.61
Ukraine -0.32 -0.35 -1.08 -0.45 -0.48 -1.21
mean -0.31 -0.49 0.95 -0.40 0.59 -1.05
median -0.30 -0.34 -0.82 -0.36 -0.48 -0.86
stdev 0.14 0.34 0.55 0.22 0.42 0.64
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Table 4 Continued

Domestic Currency

Foreign currency

SMALL SMALL

CGER GENERAL  COUNTRY CGER GENERAL COUNTRY
Upper middle income
Argentina -0.14 -0.28 -0.45 -0.13 -0.27 -0.44
Belize
Botswana -0.35 -0.52 -1.05 -0.24 -0.41 -0.94
Brazil -0.10 -0.14 -0.30 -0.09 -0.13 -0.29
Chile 0.23 -0.51 -0.73 -0.30 -0.57 -0.79
Costa Rica -0.45 -0.63 -1.27 -0.53 -0.71 -1.35
Croatia -0.36 -0.48 -1.62 -0.42 -0.54 -1.68
Dominica
Gabon -0.49 -0.83 -1.07 -0.18 -0.53 -0.77
Grenada
Jamaica -0.33 -0.86 -1.44 -0.49 -1.03 -1.61
Kazakhstan -0.28 -0.43 -0.90 -0.19 -0.34 -0.81
Latvia -0.24 -0.53 -1.31 -0.31 -0.60 -1.38
Lebanon
Libya -0.63 -1.09 -1.30 -0.29 -0.76 -0.97
Lithuania -0.45 -0.66 -1.55 -0.53 -0.74 -1.63
Malaysia -1.21 -0.95 -1.91 -1.01 -0.75 -1.71
Mauritius -0.45 -0.32 -0.79 -0.54 -0.41 -0.88
Mexico -0.23 -0.15 -0.31 -0.25 -0.17 -0.34
Panama -0.24 -0.40 -0.85 -0.26 -0.42 -0.87
Poland -0.37 -0.68 -1.59 -0.43 -0.74 -1.65
Romania -0.19 -0.22 -0.66 -0.29 -0.31 -0.76
Russian Federation -0.13 -0.23 -0.30 -0.14 -0.23 -0.30
Seychelles
South Africa -0.22 -0.27 -0.64 -0.26 -0.31 -0.68
St. Kitts and Nevis
St. Lucia
St. Vincent & Grens.
Suriname
Turkey -0.24 -0.39 -0.69 -0.32 -0.47 -0.76
Uruguay -0.23 -0.33 -0.67 -0.20 -0.31 -0.64
Venezuela -0.23 -0.53 -0.58 -0.23 -0.53 -0.57
Mean -0.34 -0.50 -0.96 -0.33 -0.49 -0.95
Median -0.24 -0.48 -0.85 -0.29 -0.47 -0.81
Stdev 0.23 0.26 0.47 0.20 0.22 0.47
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Table 4 Continued
Domestic Currency Foreign currency
SMALL SMALL
CGER GENERAL COUNTRY CGER GENERAL COUNTRY
High income: nonOECD
Antigua and Barbuda
Bahamas, The
Bahrain
Barbados
Bermuda
Brunei
Cyprus
Estonia -0.44 -1.04 -1.92 -0.50 -1.10 -1.99
French Polynesia
Greenland
Hong Kong -1.34 -2.00 -3.65 -1.28 -1.94 -3.60
Israel -0.30 -0.49 -0.60 -0.32 -0.50 -0.61
Macau
Malta
N. Caledonia
Oman -0.40 -0.62 -0.76 -0.24 -0.46 -0.60
Saudi Arabia -0.45 -0.70 -0.86 -0.31 -0.56 -0.72
Singapore -1.69 -1.50 -5.03 -1.43 -1.25 -4.77
Slovenia -0.71 -0.72 -3.52 -0.73 -0.75 -3.55
Taiwan
Trinidad and Tobago -0.32 -0.67 -1.22 -0.26 -0.61 -1.15
Mean -0.71 -0.97 -2.20 -0.63 -0.90 2212
Median -0.45 -0.71 -1.57 -0.41 -0.68 -1.57

Stdev 0.52 0.52 1.66 0.48 0.51 1.64
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Table 4 Continued
Domestic Currency Foreign currency
SMALL SMALL
CGER GENERAL  COUNTRY CGER GENERAL COUNTRY
High income: OECD
Australia -0.14 -0.35 -0.54 -0.16 -0.36 -0.56
Austria -0.44 -0.48 -1.43 -0.39 -0.44 -1.38
Belgium -0.70 -0.39 -2.97 -0.68 -0.37 -2.94
Canada -0.21 -0.21 -0.71 -0.19 -0.20 -0.69
Czech Republic -0.80 -1.31 -2.55 -0.76 -1.28 -2.51
Denmark -0.35 -0.33 -1.12 -0.32 -0.31 -1.10
Finland -0.34 0.05 -0.70 -0.30 0.09 -0.66
France -0.20 -0.28 -0.71 -0.23 -0.30 -0.74
Germany -0.37 0.03 -1.54 -0.32 0.08 -1.50
Greece -0.13 -0.21 -0.50 -0.22 -0.30 -0.59
Hungary -0.64 -0.68 -1.72 -0.61 -0.65 -1.69
Iceland
Ireland -0.55 -0.24 -1.10 -0.41 -0.11 -0.96
Ttaly -0.23 -0.29 -0.70 -0.23 -0.29 -0.71
Japan -0.12 -0.10 -0.47 -0.11 -0.10 -0.46
Korea -0.37 -0.01 -0.71 -0.38 -0.02 -0.72
Luxembourg -1.21 -3.69 -9.04 -0.73 -3.20 -8.56
Netherlands -0.57 -0.52 -1.62 -0.51 -0.45 -1.55
New Zealand -0.18 -0.21 -0.54 -0.16 -0.20 -0.52
Norway -0.38 -0.73 -0.97 -0.16 -0.51 -0.76
Portugal -0.23 -0.49 -1.19 -0.28 -0.54 -1.23
Slovakia -0.69 -0.73 -1.83 -0.70 -0.74 -1.84
Spain -0.18 -0.36 -0.74 -0.24 -0.42 -0.80
Sweden -0.37 0.09 -1.10 -0.31 0.14 -1.05
Switzerland -0.47 -0.45 -1.52 -0.39 -0.38 -1.44
United States of America -0.09 -0.21 -0.50 -0.12 -0.24 -0.53
United Kingdom -0.17 -0.42 -0.84 -0.20 -0.45 -0.87
Mean 0.39 -0.48 -1.44 0.35 -0.44 -1.40
Median -0.36 -0.34 -1.04 -0.31 -0.34 -0.92
Stdev 0.26 0.72 1.67 0.20 0.63 1.59
Overall
Mean 0.32 0.49 -1.02 037 -0.54 -1.08
Median -0.26 -0.39 -0.77 -0.31 -0.46 -0.76
Stdev 0.24 0.45 1.01 0.22 0.43 0.97

Note: Income group: Economies are divided according to 2007 GNI per capita, calculated using the World Bank

Atlas method. The groups are: low income, $935 or less; lower middle income, $936 - $3,705; upper middle income,

$3,706 - $11,455; and high income, $11,456 or more. Source: World Bank
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C. Price Elasticities and the Real Exchange Rate

In the analysis described above, the behavior of exports and imports depends on prices of
these goods in domestic currency terms. What is of interest, however, is how changes in the
real exchange rate affects a country’s trade balance. It turns out that in the context of the
model laid out in section [I—the three-good model of exports, imports, and nontraded
goods—the real exchange can be defined as the price of traded goods relative to the price of
nontraded goods. Therefore a change in the nominal price of exports or imports IS a change
in the real exchange rate, holding the price of nontraded goods constant. This is done in this
model because there is no formal mechanism to determine the price of nontraded goods in
response to a change in the nominal exchange rate, as P, is endogenous. The price of

nontraded goods would be determined by the interaction of both demand and supply for the
nontraded good, but in the model described above, demand is not specified, as this would
require the adoption of a particular functional form for the utility function.

Equation (32) gives an expression for the export supply elasticity, defined as the proportional
change in export supply as a result of a proportional change in the price of exports, holding
the price of nontraded goods constant. Likewise, equation (33) gives an expression for the
import demand elasticity, holding the price of nontraded goods constant. Defined in these
terms, these elasticities can be thought of as real exchange rate elasticities, since they both
are defined holding the price of nontraded goods constant.

An alternative definition of the real exchange rate that is frequently used is based on relative
CPIs of two countries—the CPI in the home country relative to the CPI in the foreign
country. There are a number of issues that need to be confronted if this definition is used.
First, this definition of the real exchange rate does not isolate the importance of the price of
traded goods relative to nontraded goods—both types of these goods are aggregated in one
price index, the consumer price index. Second, one would need to specify how the price of
nontraded goods is determined. In general, a country’s CPI can be thought of as a
aggregation of the prices of imports, exports, and nontraded goods, along the following lines:

CPI =P.PP;*" or CPI = aﬁ’M + ﬂﬁE +(l-a- ﬂ)ﬁN (48)

In equation (48), it would be straightforward to determine how the prices of imports and
exports are affected by a depreciation of the home currency. However, determining how the
price of nontraded goods responds is more complicated and requires a complete model
because the price of nontraded goods is determined endogenously by both supply and
demand. In particular, it would have to specify cross-price elasticities: how a change in the
price of traded goods affects the demand for nontraded goods. In the absence of a complete
model, this study does not take the approach of defining the real exchange rate as the ratio of
domestic and foreign CPIs.
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V. SOME EXTENSIONS

This section discusses how the framework described above can be adapted to include (i)
imperfect competition and (i1) less-than-perfect labor mobility.

A. Imperfect Competition

The key feature of firms that are imperfectly competitive is that they determine the quantity
of output that will produce based on where marginal revenue (MR) equals marginal cost
(MC). As is well known, MR is always /ess than price. The reason for this is that in order to
sell more, an imperfectly competitive firm must reduce its price, not just on the last unit sold,
but on all units.

Suppose the inverse demand curve is:

r=1(1q),

where p denotes price and g is quantity. Then total revenue (price times quantity) is:

TR=f(9)q -

Marginal revenue is:

MR = daIR =f(q)+ z—fq , which can be written, after manipulation as:
q

dq

MR = p+ P _ p(l + LJ , where 77, is the price elasticity of demand for the final product
. .

. . 1. : :
and 77, <0. The term is parenthesis {1 + —J is the markup of price over marginal revenue
Up

(m). Several conclusions emerge:

o Marginal revenue is always less than price, using the above equation, since 77, is
negative.

o There is an inverse relationship between the magnitude of the markup and the price
elasticity of demand. A high elasticity of demand implies a low markup and vice-
versa.

o For the size of the markup to make sense, the price elasticity of demand must be less

than or equal to -1. That is, an imperfectly competitive firm always operates on the
portion of his demand curve that is price elastic. If he operated on the inelastic region,
MR would be negative.
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o The small country assumption means that the elasticity of export demand and import
supply are infinite. In light of the above, the small country assumption is
incompatible with imperfect competition in the export sector. However, imperfect
competition may be possible in the import and nontraded sectors.

o The markup, m defined above, is itself an endogenous variable because it depends on
the elasticity of demand, which will differ along a given demand curve.

Implementing imperfect competition

Suppose suppliers of imported intermediate inputs were monopolistic. Therefore, users of
imported intermediates would pay higher prices, compared to what they would pay if markets
were perfectly competitive. However, the question for those interested in trade elasticities
(export supply and import demand elasticities) is not what is the impact of monopolistic
pricing on elasticity values, relative to perfect competition. Rather, the question is how, if at
all, does monopolistic pricing behavior affect the trade elasticities, for a given level of
markups.

This is a difficult question to answer. In the context of the model described above, there is a
sense in which monopolistic pricing would have no affect on the elasticity of demand for
imported inputs, provided the markup remains unchanged. The problem is that the markup is
itself an endogenous variable: it depends on the elasticity of demand, which varies along the
demand curve. So, one would have to endogenize m, the markup.

B. Less than Perfect Labor Mobility

In the current setup in the model, capital is assumed to be immobile across sectors, while
labor is perfectly mobile. One way to reduce the extent of labor mobility is to reduce the cost
share of labor employed in a sector and increase the cost share of capital (the fixed factor).

The model described by equations (1) through (7) contains the following equations:
WO, + 70 + POy = Dy -

WO, +7,6x1 + D101y = Dus

WO, + 70 + D0, = Dy -

In this setup, capital is a sector specific factor and thus, cannot move across sectors, while
labor is freely mobile. One way to reduce the degree of labor mobility would be increase the
magnitude of the cost share of capital in a given sector—6,; —and reduce the cost share of

labor, 6,;. Since capital is a fixed on a sectoral basis, increasing the capital share will reduce

the ability of a sector to expand in response to a price change. In effect, this will reduce the
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supply elasticity. To do this, one would need some measure of the degree of labor mobility,
and correspondingly, how much the labor cost share should be reduced in each sector. Keep
in mind that however the labor cost share is reduced, the sum of the labor, capital, and
intermediate input cost shares must sum to one in each sector.

V1. CONCLUSION

This paper presented a method for estimating import demand and export supplies on a
country basis without using econometrics. The method relies on some standard results
borrowed from production theory and a well-know model of international trade. In particular,
using an economy’s GDP function, the derivative with respect to export prices gives the
export supply function (assuming all production is exported) and the derivative with respect
to the price of imported intermediates gives the import demand function. This approach
isolates the determinants of both the export supply and import demand functions in terms of
observable data, i.e. cost and distributive shares. Using data on these determinants, this
approach then permits the estimation of export supply and import demand elasticities.
Econometric estimates of trade elasticities for low-income countries are particularly scarce,
so one contribution of this paper is that it presents a set of elasticity values for these
countries.

This paper also showed how the calculated elasticities could be used in assessing whether a
country’s real exchange rate is in equilibrium. It also identifies the relevant condition that
must hold for a real devaluation to improve the trade balance for a “small” country, and
relates this condition to the one used in exchange rate assessments for large countries. A real
devaluation always improves the trade balance for a “small” country measured in foreign
currency terms, but may not for a large country—one that is able to influence the
international prices of its exports or imports. The last section of the paper shows how the
calculation of trade elasticities might be affected by features such as imperfect competition or
less than perfect mobility of labor across sectors. This paper should be useful to economists
who want to calculate how a change in its real exchange rate might affect its balance of trade.
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Appendix

The “general equilibrium” export supply elasticity is:

X = 450506,y 00; + 2,,,0, 00y (1=0,,)) o, (1-0,)+ 4,,0,0,,(1-0,,)5,(1-6,,) !
= E
Ap0 0k Oy 1= 0) + 2,4,0, 0,00, (1= 6,,,) + 4,0, 040, (1= 6, )

E

+ _[ALEO-EQKMGKNQIEO—E + 00 v Ok [9115 +6,, (0, — l)] + A nO O Ok [HIE + 0, (O — 1)]:' )
Ap0 0k Oy 1= 0) + 214,000, (1= 6, ) + 4,0 0404y, (1= 6 ) '

The “general equilibrium” import demand elasticity is:

R 1
M =
! (/ILEO-EHKM HKN (1 - 015) + /ILM Oy eKEeKN (1 - 91M ) + ﬁ'uv Oy eKEgKM (1 - euv )

__115 [O-E/?*LEO-EHKMQKN + O-E/?*LMO-M 61<N (1 - GIM - eLE) + O-E/?*LNO-N‘gKM (1 - H]N - eLE)]

_/’i’[M [O-M/ILEGEHKN (1 - 915 - ‘9LM ) + UMZLMO-MHKEQKN + O-M/lLNo-NeKE (1 - ‘91N - QLM )] Dy

__/’i’IN [UN/ILEJEHKM (1-0;-0,)+ JNﬂ“LMo-MHKE (1-6,, —0,)+ O-Nﬂ'LNO-NHKEQKM] |

1
(;LLEo-EeKM HKN (1 - 015) + /1LM Oy eKEgKN (1 - 91M ) + ZLNUNQKEQKM (1 - 911\/ )

/115 [O-EA’LEGEQKMHKN + O-EALMo-M ‘9KN (1 - GIM ) + O-Eﬂ'LNo-NHKM (1 - ‘911\/ )]

A

Pe
_ﬂlM [O-M ﬂ“LEo-EeKNgLM ] - ﬂ“]N [O-N/?’LEGEHKMQLN ]





