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This chapter describes how we obtained the initial estimates for the Global Trade Analysis Project

(GTAP) behavioral parameters file. These include the source substitution or Armington elasticities,

the factor substitution elasticities, the factor transformation elasticities, the investment parameters,

and the consumer demand elasticities. Table 20.1 summarizes for these parameters: the associated

notation, the set over which they are indexed, and their description. In this chapter we explain the

role of each parameter in the GTAP model, and describe how we obtained the current settings. 

Most of the parameters treated here enter directly into the GTAP Data Base. In contrast with

the rest of the data file where an extensive and elaborate process of transformation is required to

remove any inconsistencies, and repair the omissions in the initial data sets, no such processing is

required here for most of the behavioral parameters. For the most part, each individual parameter

is an independent datum, which stands or falls on its own, and does not require any consistency

checks with other parameters. The one exception to this rule is the consumer demand parameters (see

section 20.5). Here we do need to check for consistency conditions — the triad of Engel aggregation,

Cournot aggregation and symmetry condition. Also, there is a need to transform the data, from

elasticities, for which we find empirical estimates, to the invariant parameters needed for our

preferred functional form for the consumer demand system.

20.1 Source Substitution Elasticities

The GTAP Data Base contains two sets of source substitution elasticities. One relates to the

substitution between domestic products and imports, and the other to the substitution between

imports from different regions. To define these parameters precisely, we need to refer to the

theoretical structure of the GTAP model. In that model, the source substitution elasticities are

defined separately for each of the representative agents within each region rather than referring to

a single economy-wide demand behavior, as in the other models. This means that for each

commodity within each region, the domestic-import mix is determined separately for each industry,

and for each of the final demand categories, namely investment, household consumption, and

government consumption. The sourcing of imports is also determined separately for intermediate

usage (for all industries together) and for each of the final demand category. Finally, for cross-
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regional behavior, the GTAP model assumes that for each commodity, all agents in all regions

display the same substitution elasticity.

Table 20.1 Behavioral Parameters in the GTAP Model

Parameters Set Index Description

σD ESUBD(i) i0 TRAD_COMM Elasticity of substitution between

domestic and imported goods in the

Armington aggregation structure for all

agents in all regions

σM ESUBM(i) i0 TRAD_COMM Elasticity of substitution among imports

from different destinations in the

Armington aggregation structure of all

agents in all regions

σVA ESUBVA(j) j0 PROD_COMM Elasticity of substitution between primary

factors in the production of commodity j

ESUBT(j) j0 PROD_COMM Elasticity of substitution between composite

intermediate inputs and value-added in the

production of commodity j

σT ETRAE(i) i0 ENDWS_COMM Elasticity of transformation for sluggish

primary factor endowments.

SLUG Sluggish-mobile switch parameter

RORFLEX(r) r0 REG Flexibility of expected net rate of return

of capital stock in region r, with respect

to investment

RORDELTA Binary switch coefficient which

determines the mechanism of allocating

investment funds across regions.

β SUBPAR(i,r) i0 TRAD_COMM

r0 REG

The substitution parameter in the CDE

minimum expenditure function

γ INCPAR(i,r) i0 TRAD_COMM

r0 REG

The expansion parameter in the CDE

minimum expenditure function

The source substitution elasticities used in previous versions of the GTAP Data Base were

taken from the SALTER model (Jomini et al. 1991). The SALTER settings are based on a synthesis

of estimates from the econometric literature and original econometric work for one country – New

Zealand. In the GTAP 6 Data Base we incorporate source substitution elasticities obtained from

more recent econometric work done by Hertel, Hummels, Ivanic and Keeney (2004). The authors
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estimated the elasticity of substitution among imports from different sources using the approach used

by Hummels (1999), who identifies σi by exploiting cross-sectional variation in delivered prices.

The estimates of the elasticities of substitution among imports from different sources, σM,

obtained by Hertel, Hummels, Ivanic, and Keeney (2004) are given in the second column of

elasticities reported in table 20.2. Compared to the trade elasticities used in previous versions of the

GTAP Data Base, the simple average of the new trade elasticities, 7.0, is fairly similar to the

previous average trade elasticity of 5.3. However, there is much greater sectoral variation in the

econometrically estimated elasticities. 

The substitution elasticities between domestic and imported commodities, σD, also reported

in Table 20.2, are linked to the σM, by the “rule of two”, i.e.  σM = 2 σD. This rule was first proposed

by Jomini et al. (1991) and was retained on the GTAP parameters file. This rule was recently tested

by Liu, Arndt, and Hertel (2002) in a back-casting exercise with a simplified version of the GTAP

model. While those authors reject the validity of the GTAP trade elasticities, they fail to reject the

rule of two, thereby lending additional support to this approach. 

20.2 Factor Substitution Elasticities

The nested CES production functions in the GTAP model are similar to those used in many other

applied general equilibrium models. Primary factors of production are assumed to substitute for one

another according to the constant elasticity of substitution, σVA, while composite value-added and

intermediates are used in fixed proportions. The overall elasticity of substitution among primary

factors determines the ability of the economy to alter its output mix in response to changes in relative

prices, or changes in the endowments of these factors. These parameters also play an important role

in determining the sectoral supply response in the presence of sector-specific and sluggish factors

of production. For example, with the supply of agricultural land being fixed in the model, the ability

to expand farm output can be directly linked to the ease of substitution between land and labor, and

land and capital.

The third column of table 20.2 reports the assumed values for σVA for each of the GTAP

sectors. Like the trade elasticities, these are taken from the SALTER parameter file (Jomini et al.

1991). They are based on a review of the international cross-section studies which estimated this

parameter, for various industries, using data from a wide range of countries. Note the relatively small

elasticity of substitution in primary production. In light of the discussion regarding the linkage

between this parameter and the sectoral supply response in the face of sector-specific factors, we can

infer that whenever sector-specific, or sluggish factors of production are present in these sectors, this

will significantly constrain the supply response of the sectors. Finally, we note that the greatest

degree of substitutability (1.68) arises in the trade and transport sectors.

Although composite value-added and composite intermediate inputs are used in fixed

proportions in the standard GTAP model, a parameter specifying the elasticity of substitution
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(ESUBT) between composite intermediates and composite value-added has recently been introduced

into the model. This modification allows the user to specify the elasticity of substitution at the top

nest of the production structure. The default setting of the elasticity is zero for all commodities,

hence the ratio of composite intermediate inputs and value-added used in production is fixed. 

20.3 Factor Transformation Elasticities

The third class of behavioral parameters in GTAP describes the degree of primary factor mobility

between the sectors. Within each region, the model distinguishes between primary factors that are

perfectly mobile across productive sectors and those that are sluggish. In an experiment with

sluggish factor endowments, it is important to find out how much of a disparity in relative sectoral

returns can be sustained over the simulation period. This result is governed by the value of the

elasticity of transformation, σT < 0. If σT is close to zero, then the allocation of factors across sectors

is nearly fixed, and therefore factor supply is unresponsive to changes in relative returns. As σT takes

on larger negative values, then the supply of factors will become more and more responsive to

relative returns [see equation (51) in table 2.14 of chapter 2 in Hertel and Tsigas (1997)]. In the limit,

as σT 6 -4, this factor is perfectly mobile and no differential return can be sustained over the time

horizon envisioned in the simulation. In this case, the factor should be reclassified as a perfectly

mobile factor.

In the default setting which is generated from a standard aggregation of the data base, skilled

and unskilled labor and capital are treated as perfectly mobile, whereas natural resources and

agricultural land are treated as sluggish factors of production. Since the agricultural land is used only

in primary agricultural activities, the sluggishness of land is relevant only if the aggregation in

question contains more than one farm sectors.

The binary parameter SLUG allows users to change the default setting and switch the

specification of an endowment from sluggish to mobile by choosing a value of zero for mobile or

one for sluggish in the parameter file.

20.4 Investment Flexibility Parameters

Investment flexibility parameters refer to the degree of flexibility of regional investment. In the

GTAP model, if the user chooses to allow the allocation of global investment to regional economies

to be responsive to region-specific rates of return on capital (parameter RORDELTA is 1), then the

parameter RORFLEX(r) > 0 must be properly specified [equation (58) of table 2.15 in chapter 2 of

Hertel and Tsigas (1997)]. The smaller the value of RORFLEX(r), the greater the responsiveness of

international investment to a change in the rate of return in region r. Because RORFLEX(r) is

indexed over regions, it is possible to have some regions where investment is quite sensitive to

changing rates of return, and others where this is not.
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20.5 Consumer Demand Elasticities 

GTAP employs the constant difference of elasticities (CDE) functional form in the specification of

private household demands. The CDE, introduced by Hanoch (1975), can be classified as somewhere

between the nonhomothetic CES and more flexible functional forms. It is based on the assumption

of implicit additivity and allows for a richer representation of income effects on the demand system.

The CDE implicit expenditure function is given by:

where E(.) represents the minimum expenditure required to attain a pre-specified level of private

household utility, UP(r), given the vector of private household prices, PP(r). Individual prices are

normalized using minimum expenditure and then raised to the power β(i,r) and combined in an

additive form. The calibration problem involves choosing the values of the substitution parameter,

β(i,r) or SUBPAR(i,r), to replicate the desired compensated, own-price elasticities of demand, then

choosing the expansion parameters, γ(i,r) or INCPAR(i,r) to replicate the targeted income elasticities

of demand. 

In previous versions of the GTAP Data Base, we obtained available estimates of income

elasticities from cross-country demand studies. Two studies provided income elasticity estimates

which have country and commodity coverage for use with the disaggregate GTAP sectors and

region. These are the World Food Model of the Food and Agriculture Organization (FAO, 1993) and

the cross-country demand study by Theil, Chung, and Seale (1989). In the GTAP 6 Data Base, we

draw on the work done by Reimer and Hertel (2004) who estimated an implicit, directly additive

demand system AIDADS) first using cross-country data on consumer expenditures from the

International Comparison Project (ICP) and then using GTAP data. The authors found that the two

data sets produced results that are quite consistent despite their differing origins and the fact that the

ICP data are based on consumer goods that embody wholesale\retail margins, while margins demand

are treated separately in GTAP. Given the similarity of the results, the estimation based on GTAP

data was found to be favorable since it readily matched the input-output-based production and trade

data. 

The AIDADS demand system was estimated for 10 commodity categories following the

procedure of Cranfield et al. The mapping between the categories and the GTAP commodities is

given in Table 20.3. The AIDADS parameter estimates based upon GTAP 5 data are presented in

table 20.4. The table provides expenditure elasticities evaluated at the means of the data (gn), and

correlations between the actual and fitted shares (ρn). The results are consistent with one’s intuition
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regarding how the composition of consumption is likely to differ across income levels. The estimated

subsistence budget shares (γn) for “Meat, dairy, fish”,  “Utilities, other housing services”, and

“Transport, communication”while staple foods tend to have large subsistence budget shares, at 0.298

and 0.142 for “Grains, other crops” and “Processed food, beverages, tobacco”, respectively.  This

indicates that staple food products are necessary for survival at the lowest levels of income, whereas

utilities, transport, and communications.

The first two columns of table 20.3 report αn and βn, which represent the bounds of the

marginal budget shares. The parameter estimates appear to be quite sensible for all commodities.

Consider, for example, the values corresponding to the “Grains, other crops” category in Table 20.3.

Its αn estimate indicates that at low income levels, this category accounts for 8.4 cents of each

additional dollar of expenditure.  However, its βn estimate of zero suggests that at higher income

levels, “Grains, other crops” is no longer part of any increases in expenditure. Note that  αn  does not

equal βn  for any category of expenditure.  This suggests that there is a great richness of behavior that

would have been missed had we assumed that αn equal βn such that marginal budget shares are

constant, as in the LES demand system estimated by Hunter and Markusen (1988), among others.

Tables 20.3 also report expenditure elasticities evaluated at the means of the data (gn). “Grains, other

crops” has the lowest expenditure elasticity, 0.403, while expenditure categories relating to housing,

health, and education services tend to have expenditure elasticities well above 1.00.  For example,

the category “Housing, education, health, public services” has an expenditure elasticity of 1.275. 

The estimates αn, βn, and γn obtained by Reimer and Hertel (2004) were used with GTAP

Data Base data on private consumption (VPA) and imports at market and world prices to generate

income elasticity estimates for the 10 commodity categories for each of the 87 regions in the GTAP

6 Data Base. Estimates of own-price elasticities of demand were generated using the relationship for

directly additive preferences proposed by Frisch (1959) and embodied in the Linear Expenditure

System (LES). As discussed in Huff et al. (1997), the CDE is a more flexible functional form than

the LES, and we could have used independent information on own-price demand elasticities in this

calibration had it been available. In the future, we hope to supplement the elasticities file with cross-

country studies of own-price responses. In addition, by using the CDE, GTAP modelers are given

the flexibility to adjust commodity-specific substitution effects to conform with outside information

on own-price elasticities of demand for key commodities in any particular application. 

Using the income elasticity estimates, the values for own-price elasticities of demand were

computed following the procedure and formula outlined in Zeitsch et al. (1991):

where εii is the uncompensated own-price elasticity of demand for commodity i; ηi is the income

elasticity of demand for commodity i, si is the expenditure share of commodity i, and ω is the Frisch
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parameter, that is, minus the reciprocal of the marginal utility of income, or the money flexibility.

The compensated own-price elasticities, vii, are then computed as:

Using the above methods, we end up with estimates for income and compensated own-price

elasticities of demand for 10 commodity categories and 87 regions. These are then used as targets

in the CDE calibration procedure.

20.6 CDE Calibration Procedure

The calibration problem involves choosing the values of the substitution parameter, β(i,r) or

SUBPAR(i,r), to replicate the desired compensated, own-price elasticities of demand, then choosing

the expansion parameters, γ(i,r) or INCPAR(i,r) to replicate the targeted income elasticities of

demand.  The calibration of the CDE parameters for GTAP 6 follows the procedure used in the

GTAP 4 data base which is discussed more fully in Liu, et al. (1998). The procedure is a

modification of Surry’s (1997) approach which uses maximum entropy to calibrate a non-homethetic

CDE expenditure function with subsistence quantities for three goods. Surry’s procedure was

modified to accommodate a larger number of goods with widely varying budget shares. 

The income elasticities, expenditure shares, and uncompensated direct price elasticities serve as

target inputs into the calibration program. Fuzzy constraints were introduced into the model to permit

departures from the target elasticities and to provide room for mutually inconsistent target inputs.

The two constraints in the form of income elasticities of demand and uncompensated direct price

elasticities of demand, became, respectively:

ηi(estimated)=  ηi + diff1 = [3k(skekαk) +ei(1-αi)] / [3
k(skek)] + (αi - 3

kskαk), and 

εii(estimated)= εii + diff2 = - vii+siηi = si[2αi-3
kskαk] - αi + siηi .

where ηi,  si , ei, αi, vii, εii are income elasticity, expenditure share, expansion parameter, substitution

parameter, compensated own direct price elasticity, and uncompensated direct price elasticity,

respectively, for commodity i.  We have target values for ηi, si, and εii as inputs while ei and αi are

positive variables in the program.  

Harsh penalties were imposed on the absolute values of diff1 and diff2 to ensure minimal

departures from the target elasticities. The approach turned out to be quite robust with respect to

these departures.

Since the inclusion of more commodities increases the possibility that the program will not

converge, we used the same 10 commodities categories for the CDE calibration. Tables 20.4 and

20.5 report the income and uncompensated own-price demand elasticity targets for all 87 regions and



20 - 8

10 commodity categories, respectively. After the estimation was done for the aggregated

commodities, the CDE parameters for the aggregated system were then extended to the 57

commodity level by assuming that all in-group commodities have the same parameter estimates as

their aggregated parents.
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Continued

Table 20.2   GTAP Substitution Elasticities
GTAP Commodities Domestic/ Sourcing of Value-added

Imported (σD) Imports (σM) (σVA)
pdr Paddy rice 5.05 10.10 0.24
wht Wheat 4.45 8.90 0.24
gro Cereal grains n.e.c. 1.30 2.60 0.24
v_f Vegetables, fruit, nuts 1.85 3.70 0.24
osd Oil seeds 2.45 4.90 0.24
c_b Sugar cane, sugar beet 2.70 5.40 0.24
pfb Plant-based fibers 2.50 5.00 0.24
ocr Crops n.e.c. 3.25 6.50 0.24
ctl Bovine cattle, sheep and goats, 2.00 4.00 0.24
oap Animal products n.e.c. 1.30 2.60 0.24
rmk Raw milk 3.65 7.30 0.24
wol Wool, silk-worm cocoons 6.45 12.90 0.24
frs Forestry 2.50 5.00 0.20
fsh Fishing 1.25 2.50 0.20
coa Coal 3.05 6.10 0.20
oil Oil 5.20 10.40 0.20
gas Gas 17.20 34.40 0.20
omn Minerals n.e.c. 0.90 1.80 0.20
cmt Bovine meat prods 3.85 7.70 1.12
omt Meat products n.e.c.4.40 4.40 8.80 1.12
vol Vegetable oils and fats 3.30 6.60 1.12
mil Dairy products 3.65 7.30 1.12
pcr Processed rice 2.60 5.20 1.12
sgr Sugar 2.70 5.40 1.12
ofd Food products n.e.c. 2.00 4.00 1.12
b_t Beverages and tobacco products 1.15 2.30 1.12
tex Textiles 3.75 7.50 1.26
wap Wearing apparel 3.70 7.40 1.26
lea Leather products 4.05 8.10 1.26
lum Wood products 3.40 6.80 1.26
ppp Paper products, publishing 2.95 5.90 1.26
p_c Petroleum, coal products 2.10 4.20 1.26
crp Chemical, rubber, plastic products 3.30 6.60 1.26
nmm Mineral products n.e.c. 2.90 5.80 1.26
i_s Ferrous metals 2.95 5.90 1.26
nfm metals n.e.c. 4.20 8.40 1.26
fmp Metal products 3.75 7.50 1.26
mvh Motor vehicles and parts 2.80 5.60 1.26
otn Transport equipment n.e.c. 4.30 8.60 1.26
ele Electronic equipment 4.40 8.80 1.26
ome Machinery and equipment n.e.c. 4.05 8.10 1.26
omf Manufactures n.e.c. 3.75 7.50 1.26
ely Electricity 2.80 5.60 1.26
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Table 20.2   GTAP Substitution Elasticities
GTAP Commodities Domestic/ Sourcing of Value-added

Imported (σD) Imports (σM) (σVA)
gdt Gas manufacture, distribution 2.80 5.60 1.26
wtr Water 2.80 5.60 1.26
cns Construction 1.90 3.80 1.68
trd Trade 1.90 3.80 1.68
otp Transport n.e.c. 1.90 3.80 1.68
wtp Water transport 1.90 3.80 1.68
atp Air transport 1.90 3.80 1.68
cmn Communication 1.90 3.80 1.26
ofi Financial services n.e.c. 1.90 3.80 1.26
isr Insurance 1.90 3.80 1.26
obs Business services n.e.c. 1.90 3.80 1.26
ros Recreational and other services 1.90 3.80 1.26
osg Public Admin, Defense, Education, 1.90 3.80 1.26
dwe Dwellings 1.90 3.80 1.26
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Table 20.3 Mapping of GTAP Commodities with 10 Commodity Aggregates
GTAP Sectors Aggregated GTAP Sectors Aggregated
pdr GrainCrops lum Mnfcs
wht GrainCrops ppp Mnfcs
gro GrainCrops p_c TransComm
v_f GrainCrops crp Mnfcs
osd GrainCrops nmm Mnfcs
c_b GrainCrops i_s Mnfcs
pfb TextAppar nfm Mnfcs
ocr GrainCrops fmp Mnfcs
ctl MeatDairy mvh Mnfcs
oap MeatDairy otn TransComm
rmk MeatDairy ele Mnfcs
wol TextAppar ome Mnfcs
for Mnfcs omf Mnfcs
fsh MeatDairy ely HousUtils
col HousUtils gdt HousUtils
oil TransComm wtr HousUtils
gas HouseUtils cns HousUtils
omn Mnfcs    trd WRTrade
cmt MeatDairy otp TransComm
omt MeatDairy wtp TransComm
vol OthFoodBev atp TransComm
mil MeatDairy  cmn TransComm
pcr GrainCrops ofi FinService
sgr OthFoodBev isr HousUtils
ofd OthFoodBev obs FinService
b_t OthFoodBev ros HousOthServ
tex TextAppar osg HousOthServ
wap TextAppar dwe HousOthServ
lea TextAppar
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Table 20.4 GTAP-Based AIDADS Estimates: Household Consumption Expenditures
Commodity Categories σn βn γn gn ρn

Grains, other crops 0.084 0.000 0.298 0.403 0.852
Meat, dairy, fish 0.122 0.026 0.000 0.649 0.452
Processed food, beverages, tobacco 0.138 0.032 0.142 0.645 0.632
Textiles, apparel, footwear 0.068 0.030 0.030 0.784 0.379
Utilities, housing services 0.035 0.047 0.000 1.092 0.618
Wholesale/retail trade 0.132 0.238 0.078 1.164 0.497
Manufactures, electronics 0.169 0.099 0.002 0.867 0.378
Transport Communication 0.115 0.097 0.000 0.964 0.524
Financial and business services 0.030 0.118 0.014 1.337 0.449
Housing, education, health, public services 0.108 0.313 0.086 1.275 0.542

Source: Reimer and Hertel (2004)
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Continued

Table 20.5 Target Income Elasticities of Demand
GTAP Grains- Meat- Oth- Text- Hous- WRtrade Mnfcs Trans- Fin- Hous-
Regions Crops Dairy FoodBev Appar Utils Comm Service OthServ
AUS 0.25 0.57 0.58 0.75 1.04 1.09 .083 0.92 1.21 1.17
NZL 0.36 0.60 0.60 0.74 1.02 1.09 0.81 0.90 1.24 1.18 
XOC 0.62 0.90 0.79 0.89 1.03 1.03 0.95 0.98 1.20 1.11
CHN 0.40 1.23 0.87 1.06 1.29 1.10 1.25 1.27 1.23 1.09
HKG 0.20 0.65 0.66 0.86 1.16 1.21 0.95 1.05 1.32 1.29
JPN 0.12 0.60 0.61 0.80 1.05 1.10 0.87 0.96 1.18 1.15
KOR 0.36 0.66 0.64 0.77 1.05 1.12 0.84 0.93 1.31 1.24
TWN 0.34 0.60 0.60 0.74 1.04 1.10 0.82 0.92 1.26 1.20
XEA 0.65 1.06 0.91 1.01 1.15 1.09 1.09 1.11 1.24 1.13
IDN 0.53 1.15 0.86 1.02 1.21 1.05 1.17 1.18 1.17 1.05
MYS 0.57 1.01 0.85 0.95 1.10 1.05 1.04 1.06 1.19 1.09
PHL 0.61 1.07 0.89 1.01 1.16 1.08 1.10 1.12 1.23 1.12
SGP 0.18 0.58 0.60 0.78 1.05 1.10 0.86 0.95 1.19 1.16
THA 0.61 0.96 0.82 0.93 1.08 1.06 1.00 1.03 1.22 1.12
VNM 0.46 1.20 0.75 0.99 1.24 1.04 1.21 1.22 1.15 1.01
XSE 0.61 1.00 0.83 0.95 1.09 1.04 1.03 1.05 1.18 1.08
BGD 0.46 1.36 0.84 1.07 1.40 1.10 1.37 1.38 1.23 1.06
IND 0.40 1.37 0.72 1.10 1.42 1.13 1.38 1.40 1.26 1.09
LKA 0.63 1.18 0.95 1.10 1.26 1.16 1.21 1.23 1.31 1.19
XSA 0.48 1.34 0.82 1.11 1.39 1.13 1.35 1.37 1.26 1.10
CAN 0.21 0.58 0.59 0.77 1.06 1.11 0.85 0.95 1.22 1.19
USA 0.08 0.62 0.64 0.81 1.01 1.04 0.87 0.94 1.10 1.08
MEX 0.54 0.75 0.73 0.84 1.11 1.18 0.91 0.99 1.39 1.30
XNA 0.08 0.64 0.66 0.84 1.06 1.10 0.91 0.99 1.16 1.14
COL 0.64 0.92 0.84 0.91 1.06 1.06 0.97 1.01 1.24 1.14
PER 0.66 0.93 0.85 0.93 1.10 1.11 0.99 1.03 1.30 1.20
VEN 0.57 0.77 0.74 0.84 1.10 1.16 1.91 0.98 1.37 1.28
XAP 0.62 0.98 0.85 0.94 1.08 1.04 1.01 1.04 1.19 1.10
ARG 0.44 0.65 0.64 0.75 1.02 1.09 0.82 0.91 1.27 1.20
BRA  0.63 0.84 0.78 0.86 1.02 1.05 0.91 0.95 1.24 1.15
CHL 0.62 0.82 0.79 0.87 1.09 1.15 0.93 1.00 1.36 1.27
URY 0.53 0.72 0.71 0.82 1.08 1.15 0.88 0.97 1.35 1.27
XSM 0.63 0.98 0.85 0.94 1.08 1.05 1.01 1.04 1.20 1.11
XCA 0.66 0.90 0.84 0.91 1.08 1.10 0.97 1.01 1.29 1.19
XFA 0.56 0.75 0.72 0.81 1.04 1.10 0.87 0.94 1.30 1.22
XCB 0.63 0.83 0.78 0.86 1.05 1.09 0.91 0.97 1.29 1.19
AUT 0.19 0.58 0.59 0.77 1.05 1.10 0.85 0.95 1.21 1.17
BEL 0.22 0.59 0.60 0.77 1.06 1.12 0.85 .095 1.23 1.19
DNK 0.19 0.58 0.59 0.76 1.04 1.09 0.84 0.94 1.19 1.15
FIN 0.23 0.57 0.58 0.75 1.04 1.10 0.83 0.93 1.21 1.17
FRA 0.23 0.59 0.60 0.78 1.07 1.13 0.86 0.96 1.25 1.21
DEU 0.21 0.59 0.60 0.78 1.06 1.12 0.86 0.95 1.23 1.19
GBR 0.16 0.59 0.60 0.78 1.04 1.09 0.86 0.95 1.18 1.15



Table 20.5 Target Income Elasticities of Demand
GTAP Grains- Meat- Oth- Text- Hous- WRtrade Mnfcs Trans- Fin- Hous-

Regions Crops Dairy FoodBev (Contd)       Comm Service OthServ
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Table 20.5 Target Income Elasticities of Demand
GTAP Grains- Meat- Oth- Text- Hous- WRtrade Mnfcs Trans- Fin- Hous-
Regions Crops Dairy FoodBev Appar Utils Comm Service OthServ
GRC 0.39 0.68 0.69 0.85 1.19 1.26 0.94 1.05 1.43 1.37
IRL 0.22 0.57 0.58 0.76 1.04 1.09 0.84 0.93 1.21 1.17
ITA 0.24 0.58 0.58 0.75 1.04 1.10 0.84 0.93 1.22 1.18
LUX 0.09 0.65 0.67 0.85 1.06 1.09 0.91 0.99 1.15 1.13
NLD 0.22 0.58 0.58 0.76 1.04 1.10 0.84 0.94 1.21 1.17
PRT .043 0.68 0.68 0.82 1.14 1.21 0.90 1.00 1.39 1.32
ESP 0.32 0.60 0.61 0.76 1.07 1.13 0.85 0.94 1.28 1.22
SWE 0.23 0.57 0.58 0.75 1.04 1.09 0.83 0.93 1.21 1.17
CHE 0.10 0.62 0.63 0.82 1.06 1.10 0.90 0.98 1.18 1.15
XEF 0.12 0.58 0.60 0.78 1.04 1.08 0.86 0.94 1.16 1.14
XER 0.63 0.92 0.83 0.91 1.06 1.06 0.97 1.00 1.23 1.14
ALB 0.64 0.94 0.84 0.92 1.07 1.05 0.98 1.01 1.22 1.12
BGR 0.62 0.92 0.82 0.90 1.05 1.04 0.97 1.00 1.21 1.11
HRV 0.63 0.83 0.79 0.89 1.11 1.16 0.94 1.01 1.37 1.28
CYP 0.37 0.64 0.64 0.80 1.13 1.20 0.89 1.00 1.37 1.31
CZE 0.62 0.82 0.78 0.88 1.11 1.17 0.94 1.01 1.39 1.30
HUN 0.55 0.73 0.70 0.80 1.02 1.07 0.85 0.92 1.27 1.19
MLT 0.39 0.67 0.67 0.82 1.15 1.22 0.91 1.01 1.39 1.33
POL 0.58 0.78 0.75 0.84 1.08 1.13 0.90 0.97 1.34 1.25
ROM 0.65 0.93 0.84 0.93 1.09 1.09 0.98 1.02 1.28 1.18
SVK 0.65 0.85 0.81 0.89 1.07 1.11 0.94 0.99 1.31 1.22
SVN 0.48 0.69 0.68 0.81 1.09 1.16 0.88 0.97 1.36 1.28
EST 0.65 0.85 0.80 0.88 1.07 1.1 0.94 0.99 1.30 1.21
LVA 0.63 0.83 0.79 0.86 1.05 1.08 0.92 0.97 1.28 1.19
LTU 0.62 0.81 0.77 0.85 1.05 1.09 0.91 0.96 1.30 1.20
RUS 0.65 0.95 0.84 0.93 1.08 1.07 1.00 1.03 1.24 1.14
XSU 0.54 1.08 0.83 0.97 1.14 1.02 1.09 1.11 1.14 1.03
TUR 0.63 0.92 0.84 0.93 1.09 1.11 0.98 1.02 1.30 1.20
XME 0.64 0.85 0.80 0.88 1.07 1.11 0.94 0.99 1.31 1.22
MAR 0.60 1.08 0.89 1.00 1.17 1.11 1.11 1.13 1.26 1.15
TUN 0.60 0.98 0.87 0.97 1.14 1.14 1.04 1.07 1.33 1.22
XNF 0.68 0.97 0.87 0.90 1.12 1.12 1.03 1.06 1.30 1.20
BWA 0.65 0.93 0.84 0.92 1.06 1.04 0.98 1.01 1.21 1.11
ZAF 0.64 0.88 0.82 0.89 1.05 1.07 0.95 0.99 1.26 1.16
XSC 0.60 1.05 0.86 0.97 1.12 1.04 1.07 1.09 1.18 1.07
MWI 0.20 2.04 0.55 0.92 2.06 0.88 1.99 2.05 1.03 0.75
MOZ 0.27 2.01 0.67 1.06 2.03 1.03 1.97 2.02 1.19 0.90
TZA 0.44 1.64 0.90 1.22 1.68 1.24 1.64 1.66 1.38 1.16
ZMB 0.43 1.40 0.83 1.08 1.44 1.08 1.40 1.42 1.20 1.02
ZWE 0.53 1.10 0.83 0.99 1.16 1.05 1.12 1.13 1.18 1.07
XSD 0.34 1.42 0.65 1.02 1.45 1.00 1.42 1.44 1.12 0.92
MDG 0.41 1.28 0.79 1.02 1.32 1.00 1.28 1.30 1.11 0.95
UGA 0.46 1.78 0.96 1.30 1.81 1.28 1.77 1.80 1.43 1.18
XSS 0.36 1.43 0.75 1.03 1.46 1.06 1.43 1.45 1.18 0.99
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Continued

Table 20.6 Target Uncompensated Own-Price Elasticities of Demand 
GTAP Grain- Meat- Oth- Text- Hous- WRtrade Mnfcs Trans- Fin- Hous-
Regions Crops Dairy FoodBev Appar Util Comm ServiceOtherSer
AUS -0.15 -0.35 -0.35 -0.46 -0.61 -0.48 -0.47 -0.53 -0.72 -0.46
NZL -0.20 -0.33 -0.32 -0.41 -0.55 -0.44 -0.42 -0.46 -0.64 -0.45
XOC -0.17 -0.23 -0.20 -0.23 -0.28 -0.21 -0.23 -0.23 -0.30 -0.22
CHN -0.08 -0.21 -0.16 -0.20 -0.26 -0.20 -0.22 -0.24 -0.24 -0.21
HKG -0.12 -0.38 -0.38 -0.42 -0.68 -0.58 -0.46 -0.54 -0.78 -0.69
JPN -0.09 -0.44 -0.43 -0.58 -0.75 -0.59 -0.60 -0.65 -0.86 -0.54
KOR -0.17 -0.31 -0.30 -0.37 -0.49 -0.46 -0.37 -0.41 -0.60 -0.35
TWN -0.19 -0.32 -0.32 -0.40 -0.53 -0.47 -0.40 -0.46 -0.66 -0.39
XEA -0.13 -0.20 -0.17 -0.20 -0.24 -0.21 -0.21 -0.23 -0.26 -0.21
IDN -0.09 -0.20 -0.14 -0.18 -0.21 -0.18 -0.19 -0.19 -0.21 -0.15
MYS -0.19 -0.33 -0.27 -0.32 -0.36 -0.33 -0.22 -0.33 -0.39 -0.35
PHL -0.11 -0.18 -0.15 -0.20 -0.22 -0.19 -0.21 -0.21 -0.24 -0.18
SGP -0.12 -0.40 -0.40 -0.52 -0.69 -0.52 -0.50 -0.59 -0.76 -0.59
THA -0.16 -0.25 -0.21 -0.23 -0.28 -0.24 -0.22 -0.25 -0.32 -0.24
VNM -0.07 -0.18 -0.11 -0.16 -0.19 -0.16 -0.17 -0.19 -0.17 -0.09
XSE -0.14 -0.22 -0.18 -0.20 -0.25 -0.20 -0.20 -0.22 -0.27 -0.18
BGD -0.06 -0.17 -0.11 -0.14 -0.20 -0.15 -0.18 -0.15 -0.17 -0.12
IND -0.06 -0.19 -0.11 -0.16 -0.22 -0.16 -0.20 -0.19 -0.20 -0.15
LKA -0.09 -0.18 -0.16 -0.19 -0.22 -0.18 -0.20 -0.19 -0.23 -0.20
XSA -0.06 -0.17 -0.12 -0.16 -0.20 -0.15 -0.19 -0.18 -0.18 -0.14
CAN -0.14 -0.38 -0.38 -0.49 -0.66 -0.59 -0.49 -0.52 -0.79 -0.50
USA -0.07 -0.49 -0.49 -0.63 -0.76 -0.65 -0.63 -0.70 -0.77 -0.50
MEX -0.21 -0.28 -0.27 -0.32 -0.43 -0.36 -0.32 -0.32 -0.53 -0.44
XNA -0.05 -0.41 -0.41 -0.54 -0.67 -0.61 -0.51 -0.47 -0.71 -0.54
COL -0.17 -0.23 -0.21 -0.24 -0.28 -0.23 -0.24 -0.24 -0.34 -0.23
PER -0.17 -0.24 -0.21 -0.23 -0.29 -0.27 -0.23 -0.24 -0.35 -0.27
VEN -0.21 -0.27 -0.25 -0.30 -0.40 -0.34 -0.30 -0.31 -0.50 -0.39
XAP -0.14 -0.21 -0.18 -0.21 -0.24 -0.20 -0.21 -0.21 -0.28 -0.20
ARG -0.20 -0.28 -0.27 -0.34 -0.45 -0.37 -0.34 -0.37 -0.53 -0.35
BRA -0.21 -0.26 -0.24 -0.27 -0.30 -0.29 -0.25 -0.29 -0.35 -0.30
CHL -0.22 -0.27 -0.25 -0.29 -0.37 -0.35 -0.30 -0.30 -0.47 -0.35
URY -.020 -0.27 -0.25 -0.31 -0.41 -0.39 -0.32 -0.33 -0.52 -0.31
XSM -0.15 -0.22 -0.18 -0.22 -0.25 -0.21 -0.21 -0.22 -0.29 -0.21
XCA -0.17 -0.23 -0.20 -0.22 -0.28 -0.25 -0.23 -0.23 -0.33 -0.26
XFA -0.21 -0.28 -0.26 -0.30 -0.39 -0.33 -0.30 -0.33 -0.47 -0.32
XCB -0.19 -0.24 -0.23 -0.26 -0.31 -0.27 -0.26 -0.27 -0.39 -0.27
AUT -0.13 -0.38 -0.38 -0.50 -0.67 -0.57 -0.49 -0.56 -0.57 -0.70
BEL -0.14 -0.37 -0.37 -0.48 -0.65 -0.60 -0.48 -0.57 -0.70 -0.52
DNK -0.14 -0.42 -0.42 -0.54 -0.68 -0.66 -0.58 -0.63 -0.78 -0.54
FIN -0.16 -0.38 -0.38 -0.50 -0.67 -0.54 -0.52 -0.57 -0.80 -0.48
FRA -0.15 -0.37 -0.37 -0.49 -0.65 -0.61 -0.47 -0.56 -0.78 -0.46
DEU -0.14 -0.38 -0.37 -0.49 -0.65 -0.58 -0.49 -0.57 -0.59 -0.67
GBR -0.11 -0.39 -0.39 -0.51 -0.65 -0.48 -0.53 -0.58 -0.75 -0.58



Table 20.6 Target Uncompensated Own-Price Elasticities of Demand 
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Table 20.6 Target Uncompensated Own-Price Elasticities of Demand 
GTAP Grain- Meat- Oth- Text- Hous- WRtrade Mnfcs Trans- Fin- Hous-
Regions Crops Dairy FoodBev Appar Util Comm ServiceOtherSer
GRC -0.18 -0.26 -0.31 -0.37 -0.53 -0.50 -0.38 -0.44 -0.53 -0.57
IRL -0.16 -0.40 -0.40 -0.52 -0.71 -0.61 -0.55 -0.61 -0.64 -0.65
ITA -0.15 -0.35 -0.36 -0.45 -0.63 -0.52 -0.46 -0.54 -0.54 -0.64
LUX -0.07 -0.52 -0.52 -0.67 -0.83 -0.73 -0.65 -0.72 -0.82 -0.63
NLD -0.15 -0.39 -0.39 -0.50 -0.65 -0.58 -0.50 -0.57 -0.77 -0.54
PRT -0.21 -0.31 -0.30 -0.37 -0.53 -0.50 -0.37 -0.44 -0.52 -0.58
ESP -0.18 -0.33 -0.33 -0.42 -0.59 -0.37 -0.42 -0.49 -0.71 -0.54
SWE -0.16 -0.39 -0.39 -0.51 -0.67 -0.62 -0.52 -0.59 -0.76 -0.47
CHE -0.08 -0.45 -0.46 -0.60 -0.75 -0.63 -0.57 -0.66 -0.79 -0.64
XEF -0.10 -0.45 -0.45 -0.60 -0.78 -0.68 -0.63 -0.68 -0.83 -0.54
XER -0.15 -0.21 -0.19 -0.21 -0.22 -0.21 -0.20 -0.22 -0.27 -0.26
ALB -0.14 -0.20 -0.19 -0.20 -0.22 -0.19 -0.20 -0.21 -0.25 -0.24
BGR -0.16 -0.21 -0.19 -0.24 -0.24 -0.23 -0.24 -0.24 -0.25 -0.28
HRV -0.22 -0.26 -0.28 -0.31 -0.36 -0.38 -0.26 -0.32 -0.40 -0.44
CYP -0.18 -0.31 -0.31 -0.39 -0.56 -0.45 -0.37 -0.46 -0.59 -0.60
CZE -0.23 -0.29 -0.26 -0.32 -0.39 -0.43 -0.29 -0.35 -0.46 -0.43
HUN -0.22 -0.29 -0.27 -0.32 -0.39 -0.34 -0.31 -0.34 -0.44 -0.37
MLT -0.17 -0.28 -0.28 -0.36 -0.49 -0.50 -0.33 -0.34 -0.52 -0.53
POL -0.21 -0.27 -0.24 -0.30 -0.36 -0.30 -0.29 -0.33 -0.45 -0.41
ROM -0.16 -0.21 -0.19 -0.23 -0.24 -0.26 -0.22 -0.25 -0.28 -0.30
SVK -0.22 -0.27 -0.24 -0.28 -0.33 -0.34 -0.28 -0.32 -0.37 -0.39
SVN -0.23 -0.31 -0.29 -0.37 -0.48 -0.47 -0.35 -0.42 -0.53 -0.50
EST -0.23 -0.28 -0.24 -0.29 -0.29 -0.37 -0.28 -0.32 -0.38 -0.39
LVA -0.21 -0.25 -0.24 -0.28 -0.30 -0.24 -0.28 -0.30 -0.40 -0.35
LTU -0.20 -0.25 -0.24 -0.28 -0.32 -0.23 -0.28 -0.30 -0.40 -0.36
RUS -0.18 -0.23 -0.22 -0.25 -0.27 -0.29 -0.25 -0.25 -0.35 -0.24
XSU -0.10 -0.19 -0.15 -0.19 -0.17 -0.18 -0.20 -0.20 -0.21 -0.19
TUR -0.17 -0.25 -0.22 -0.25 -0.30 -0.24 -0.24 -0.24 -0.36 -0.29
XME -0.21 -0.27 -0.26 -0.29 -0.35 -0.29 -0.29 -0.30 -0.39 -0.38
MAR -0.12 -0.21 -0.17 -0.20 -0.25 -0.22 -0.22 -0.23 -0.28 -0.19
TUN -0.15 -0.24 -0.22 -0.23 -0.30 -0.26 -0.23 -0.27 -0.32 -0.31
XNF -0.16 -0.23 -0.20 -0.21 -0.28 -0.25 -0.24 -0.25 -0.32 -0.25
BWA -0.21 -0.27 -0.24 -0.30 -0.34 -0.31 -0.28 -0.31 -0.34 -0.29
ZAF -0.20 -0.26 -0.23 -0.26 -0.31 -0.24 -0.25 -0.27 -0.36 -0.31
XSC -0.13 -0.21 -0.16 -0.20 -0.24 -0.19 -0.19 -0.22 -0.23 -0.21
MWI -0.03 -0.23 -0.07 -0.12 -0.28 -0.10 -0.16 -0.25 -0.14 -0.10
MOZ -0.03 -0.22 -0.07 -0.13 -0.25 -0.10 -0.21 -0.22 -0.14 -0.11
TZA -0.05 -0.16 -0.08 -0.13 -0.19 -0.13 -0.17 -0.18 -0.16 -0.13
ZMB -0.06 -0.18 -0.09 -0.14 -0.19 -0.14 -0.17 -0.18 -0.17 -0.14
ZWE -0.10 -0.20 -0.13 -0.18 -0.21 -0.18 -0.19 -0.20 -0.20 -0.18
XSD -0.05 -0.19 -0.08 -0.14 -0.20 -0.13 -0.17 -0.19 -0.14 -0.12
MDG -0.05 -0.14 -0.09 -0.14 -0.16 -0.14 -0.16 -0.16 -0.15 -0.13
UGA -0.04 -0.16 -0.10 -0.14 -0.19 -0.12 -0.18 -0.18 -0.15 -0.11
XSS -0.05 -0.18 -0.09 -0.14 -0.20 -0.14 -0.18 -0.18 -0.16 -0.14


