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1USITC, Import Restraints: Third Update 2002, Publication 3519, June 2002; USITC, The Economic
Effects of Significant U.S. Import Restraints: Second Update, Publication 3201, June 1999. A version of the model
was also used in several recent confidential studies of sensitive agricultural imports.

2The GTAP framework is fully documented in the following: chapters 2, 3, 4, and 5 in T.W. Hertel (ed.),
Global Trade Analysis: Modeling and Applications, Cambridge, Cambridge University Press, 1997; Betina V.
Dimaranan and Robert A. McDougall (2002), Global Trade, Assistance, and Production: The GTAP 5 Data Base,
Center for Global Trade Analysis, Purdue University; and at http://www.gtap.agecon.purdue.edu/.

3 The sector classification corresponds to the 6-digit BEA sector classification system used in the 1992
input-output accounts. See U.S. Department of Commerce, Bureau of Economic Analysis, Benchmark Input-Output
Accounts of the United States, 1992, September 1998.
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Revised Armington Elasticities of Substitution for the USITC Model
and the

Concordance for Constructing a Consistent Set for the GTAP Model

INTRODUCTION

This paper presents a set of Armington substitution elasticities, and the concordances between

different models and their aggregates, which are required to generate a consistent set of elasticities

between the Commission’s U.S. computable general equilibrium model [“the USITC model”] and the

Commission’s Global Trade Analysis Project (GTAP) CGE model [“the GTAP model”]. The underlying

CGE models differ in the scope and level of detail. The USITC model is a single country model which

includes 497 sectors/commodities.1 The GTAP model is a global model, which depicts 78

countries/regions and includes 57 commodities.2 Because of these differences generating consistent

elasticity sets for any particular analysis, necessitates defining USITC model aggregate

sectors/commodities which will allow mapping to the more aggregate GTAP model commodities. The

example illustrates a 128-sector/commodity USITC model and a 41-commodity GTAP model. For the

U.S. characterization both are based upon the sectors of U.S. economy as defined in the Bureau of

Economic Analysis (BEA) 1992 Input-Output (I-O) accounts.3 Tables 1 and 2 provide the concordances

between the USITC-128 model sectors/commodities and the GTAP-41 model commodities and the BEA

I-O accounts. In addition, the Armington elasticity is presented for each of the BEA I-O accounts. 

While these two CGE trade models rely upon the same database, the implementation of the
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4 In both models a two tier decision process is assumed. The first tier is the substitution between the
domestic and foreign commodity and the second tier is the substitution among foreign suppliers of the commodity. In
many global trade models, the Armington elasticity for the second tier decision is equal to twice the value of the
elasticity in the first tier. This observational regularity is reported in P. Jomini, J.F. Zeitsch, R. McDougall, A.
Welsh, S. Brow, J. Hambley, and J. Kelly, SALTER: A General Equilibrium Model of the World Economy, Volume
1. Model Structure, Database and Parameters. (Canberra, Australia: Industry Commission, 1991.) This parameter
convention is referred to in the literature as "the rule-of-two." This practice is used in these two models.

5 An elasticity is defined as the percentage change in a variable Y induced by a one percent change in a
variable X, all other things being equal.

Research Note 2004-1-A.wpd Page 2 of 45

models differs. More specifically, the USITC model incorporates both the sector and commodity

dimensions in the I-O account, but the GTAP model only utilizes the commodity dimension that is most

relevant for bilateral trade analyses. Armington substitution elasticities refer to the substitution between a

domestic and an imported commodity.4 Therefore, the first step in linking the USITC model with the

GTAP model is accomplished by providing the former model’s Armington substitution elasticities to the

U.S. component part of the latter model. This accomplishes the objective of making the Armington

substitution specifications consistent in both models. Next, the set of proportional price changes derived

from simulating a liberalization in the GTAP model is provided to the USITC model. The USITC model

utilizes these global (relative)price changes as a part of the U.S. liberalization scenario. The USITC model

simulation thereby incorporates the global prices as a consequence of the liberalization with the change in

the direct trade distortions imposed by the U.S.

Armington Elasticities

The results of CGE models are largely determined by the choice of behavioral parameters, known

as elasticities, which reflect the sensitivity of consumers and firms to changes in relative prices.5

However, the values of elasticities are generally not known with precision. Elasticities are preferably

generated by statistical or econometric methods based on the historical behavior of prices and quantities

and then examined for consistency with economic theory and analysts’ intuition about products and

industrial processes. For example, the Armington elasticity of substitution between relatively

homogenous agricultural or mining products might be thought to be higher than that between bundles of

differentiated manufactured goods, and a small trade liberalization is not expected lead to a very large
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change in trade flows. The values of the USITC model substitution elasticities were selected from those

found in the economic literature or used in prior Commission analyses. The Armington elasticities in table

1 were then reviewed by USITC industry analysts, and adjustments to some of the elasticities were made

to reflect this expertise and then aggregated to the USITC-128 model values that are presented in table 3.

Table 4 presents the 41 Armington substitution elasticities required for a GTAP-41 model. These

elasticities are derive as the trade-weighted average from the USITC-128 model elasticities presented.
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Table 3:
Specification of Armington Substitution Elasticities in a USITC-128 Sector Model

USITC-128
sector

/commodity
number USITC-128 sector/commodity name

USITC-128
sector

/commodity
elasticity

1 Agricultural chemicals 2.00
2 Air and sea transportation and communication services 1.90
3 Aircraft and missile engines and engine parts 1.50
4 Alcoholic beverages 3.40
5 Aluminum rolling and drawing 2.50
6 Apparel 2.00
7 Ball and roller bearings 4.00
8 Blast furnaces and steel mills 4.50
9 Boat building and repairing 2.60

10 Bookbinding and related work 2.50
11 Broadwoven fabric mills and finishing 4.00
12 Business professional services 1.91
13 Carbon black 1.00
14 Carbon paper and inked ribbons 4.00
15 Cars and trucks 2.70
16 Cement, hydraulic 2.30
17 Ceramic wall and floor tile 2.50
18 Cheese, natural and processed 5.00
19 Chemical preparations, n.e.c. 1.00
20 Cigarettes 1.97
21 Clay, ceramic, and refractory minerals mining 2.80
22 Coal mining 1.00
23 Coating, engraving, and allied services, n.e.c. 0.00 *
24 Commercial fishing 2.80
25 Construction 0.00 *
26 Costume jewelry 3.00
27 Cotton 5.00
28 Creamery butter 5.00
29 Crude petroleum and natural gas 2.80
30 Dairy farm products 2.50
31 Drugs 2.80
32 Dry, condensed, and evaporated milk 5.00
33 Durable manufactures 1.63
34 Electric services (utilities) 2.80
35 Electrometallurgical products 1.00
36 Electronic equipment 2.24
37 Explosives 2.70
38 Fabricated metal products, n.e.c. 2.04
39 Fabricated textile products 1.33
40 Feed grains 5.00
41 Finance, insurance, and real estate 1.90
42 Floor coverings 1.50
43 Fluid milk 5.00
44 Food grains 5.00
45 Footwear 1.00
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46 Forest and forestry products 3.90
47 Frozen fruits, fruit juices, and vegetables 5.00
48 Fruits and vegetables 3.93
49 Glass and glass products, except containers 2.60
50 Glass containers 2.80
51 Gum and wood chemicals 1.00
52 Gypsum products 3.00
53 Hardware, n.e.c. 1.00
54 Heating equipment, except electric and warm air furnaces 1.00
55 Household furnishings 1.17
56 Ice cream and frozen desserts 5.00
57 Industrial inorganic and organic chemicals 1.70
58 Knit fabric mills 3.60
59 Leather gloves and mittens 1.40
60 Leather tanning 2.23
61 Lime 3.00
62 Livestock 3.23
63 Luggage and leather 3.04
64 Machinery and equipment 1.48
65 Manmade fibers 1.16
66 Meat products 2.73
67 Metal barrels, drums and pails 1.00
68 Millwork 4.00
69 Mineral, ground or treated 3.00
70 Mining 1.99
71 Misc. textile goods 2.40
72 Misc. fabricated wire products 2.70
73 Motorcycles, bicycles, and parts 3.50
74 Narrow fabric mills 3.00
75 Natural gas distribution 0.00 *
76 Natural gas transport 0.00 *
77 Nonclay refractories 2.40
78 Nondurable manufactures 3.36
79 Nonferrous metals 4.96
80 Nonferrous wiredrawing and insulating 4.34
81 Nonmetalic mineral products, n.e.c. 2.52
82 Oil bearing crops 5.00
83 Other agricultural products 4.36
84 Other chemicals 1.81
85 Other food products 4.28
86 Paper coating and glazing 1.00
87 Paper mills, except building papers 4.02
88 Particleboard 5.00
89 Petroleum refining 2.50
90 Photographic equipment and supplies 2.00
91 Pipe, valves, and pipe fittings 2.30
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92 Pipelines, except natural gas 0.00 *
93 Plastics materials and resins 1.00
94 Plating and polishing 0.00 *
95 Plumbing fixture fittings and trim 1.00
96 Poultry and eggs 2.00
97 Prefabricated wood buildings and components 1.00
98 Primary aluminum 3.50
99 Primary metal products 3.78

100 Products of petroleum and coal, n.e.c. 1.00
101 Pulp mills 5.00
102 Roasted coffee 1.10
103 Sanitary services, steam supply, and irrigation systems 0.00 *
104 Services 1.90
105 Ship building and repairing 2.40
106 Silverware and plated ware 3.00
107 Small arms ammunition 2.90
108 Soft drinks and syrups 5.00
109 Steel wire and related products 3.00
110 Storage batteries 2.30
111 Sugar crops 5.00
112 Sugar manufacturing 5.00
113 Synthetic rubber 2.00
114 Tableware 2.40
115 Tobacco 3.00
116 Tobacco stemming and redrying 3.00
117 Trade 0.00 *
118 Transportation equipment 2.57
119 Transportation, communication, utilities 1.90
120 Vegetable oil 5.00
121 Warehousing and storage 0.00 *
122 Watches, clocks, watchcases, and parts 1.00
123 Water supply and sewerage systems 0.00 *
124 Wet corn milling 5.00
125 Water transportation 0.00 *
126 Wood preserving 3.00
127 Wood products 2.61
128 Yarn and thread mills 2.49

* USITC model sectors with no traded commodities.
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Table 4: 
Specification of Armington Substitution Elasticities in a GTAP-41 Commodity Model

GTAP-41
commodity

number GTAP-41 commodity name

USITC
model

elasticities

Default
GTAP
model

elasticities
1 Grains 5.0 2.2
2 Fruits, vegetables, and nuts 3.9 2.2
3 Oilseeds 5.0 2.2
4 Sugar crops 5.0 2.2
5 Fiber crops 5.0 2.2
6 Other crops 4.2 2.2
7 Other livestock 3.2 2.8
8 Raw milk 2.5 2.2
9 Forestry 3.9 2.8

10 Fishing 2.8 2.8
11 Coal 1.0 2.8
12 Oil and gas 2.8 2.8
13 Other minerals 2.0 2.8
14 Meat products 2.7 2.2
15 Vegetable fats and oils 5.0 2.2
16 Dairy products 5.0 2.2
17 Other processed foods 4.2 2.2
18 Sugar manufacturing 5.0 2.2
19 Beverages and tobacco 3.5 3.1
20 Textiles 2.3 2.2
21 Wearing apparel 2.0 4.4
22 Leather products 1.7 4.4
23 Wood products 2.8 2.8
24 Paper products 3.9 1.8
25 Petroleum and coal products 2.5 1.9
26 Chemicals, rubber and plastic products 2.0 1.9
27 Mineral products, n.e.c. 2.5 2.8
28 Ferrous metals 4.1 2.8
29 Non Ferrous metals 4.4 2.8
30 Metal products 1.9 2.8
31 Motor vehicles and parts 2.7 5.2
32 Transportation equipment, n.e.c. 1.7 5.2
33 Electronic equipment 2.6 2.8
34 Machinery and equipment, n.e.c. 2.2 2.8
35 Other manufactures 1.7 2.8
36 Electricity 2.8 2.8
37 Gas manufacturing and distribution 2.8 2.8
38 Water services 2.8 2.8
39 Other services 1.9 1.9
40 Wholesale and retail trade 1.9 1.9
41 Transport services, n.e.c. 1.9 1.9




