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Abstract

In this paper, some major modifications are made to the existing GTAP structure and database to
incorporate a long-run closure in which income earned on endowment commodities accrues to the
owners of those endowments. This closure assumes that in the long run all economies grow at a
common steady-state rate. In order to ensure valid comparative statics a steady-state database is
created in which all economies grow at this common steady-state rate. Once these modifications have
been made, the long-run effects of Asia-Pacific trade liberalisation are simulated. It is found that
foreign ownership of assets does have a significant effect on the projected outcome of Asia-Pacific
trade liberalisation.

1. Introduction

Recent attempts to undertake simple comparative static long-run analysis (Walmsley, 1998 and
Francois, MacDonald and Nordstrom, 1996) using the GTAP model have been frustrated by the
need to make certain unrealistic assumptions about the mobility of capital and the allocation of
income earned on that capital. In the standard GTAP model the existence of foreign ownership is
not considered and therefore the region in which an endowment commodity is located is also
implicitly the region of ownership and thus the region to which the income earned accrues. The
foreign ownership of capital stocks and of other assets, however, is likely to have a significant affect
on the projected long-run effects of a policy shock.

In this paper, some major alterations are made to the GTAP model and database in order to
incorporate a long-run closure in which both the foreign ownership of capital and land and the
existence of foreign labour are considered. These modifications to the GTAP model and database
include the incorporation of equations and data to explain firstly, the way in which saving is
allocated across regions for investment purposes; the accumulation of capital stocks by ownership;
the foreign ownership of land; the existence of foreign workers and consequently their effect on the
allocation of income across consumption, saving and government spending; and to define national
income in terms of income earned on endowments owned by permanent residents of the region,
rather than income earned on endowments located within the region.

This revised GTAP model and database is then used to determine the long-run effects of Asia-
Pacific trade liberalisation. These results, based on the revised GTAP model, are then compared
with a similar long-run simulation based on the standard GTAP model. The risk-adjusted long-run
closure developed in Walmsley (1998) is used for this purpose. In this closure capital is mobile,
however, income earned on endowment commodities is assumed to accrue to the region in which the
endowment commodity is located, rather than to the region of ownership. The results show that the
inclusion of foreign owned capital can significantly affect the long-run results of Asia-Pacific trade
liberalisation, particularly for the Asian economies.
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The long-run closure developed for the revised GTAP model assumes that in the long run all
economies grow at a common steady-state rate of growth. In order to ensure valid comparative
statics a steady-state version of the revised GTAP database must be created. The revised GTAP
model and the steady-state database are then used to determine the long-run effects of Asia-Pacific
trade liberalisation shock. These results are then compared with those obtained above using the
revised GTAP model the revised GTAP database.

Following the introduction this paper is divided into six sections. Section 2 provides a brief
summary of the changes made to the structural form of the GTAP model to track the ownership of
endowment commodities. Section 3 examines the changes made to the standard GTAP database to
incorporate the foreign ownership of capital, land and labour. Section 4 outlines the long-run closure
used in the revised GTAP model and compares it with that developed for the standard GTAP model
by Walmsley (1998). The results of the long-run simulations based on the revised GTAP model and
database are then compared with the long-run results obtained using the standard GTAP model. In
Section 5 the creation of the steady-state database is discussed and the results analysed. Following
this the Asia-Pacific trade liberalisation shock is simulated using the revised GTAP model and this
steady-state database. These results are then compared with those obtained in Section 4. Section 6
draws general conclusions obtained from the simulations reported.

Wherever possible new variables and coefficients have been added while attempting to maintain the
GTAP conventions established in Hertel and Tsigas (1997)". Changes to these conventions are
however, inevitable with such major modifications to the GTAP structure and database. Additional
subscripts have been added to define the location of the endowment commodity and the region of
permanent residency of the owner. For example, where i 1 ENDW_COMM, (i,r,t) would stand for
endowment commodity i, “located” in region r and “owned” by, or in the case of labour, a
permanent resident of region t. Additional letters have also been added (e.g. “I” and “p”) to the end
of coefficient and variable names to distinguish between coefficients and variables which have been
divided into the “location of the asset” and “permanent residency of owner” alternatively?.

2. The Extended GTAP Model Incorporating Ownership

In this section the alterations made to the GTAP model are outlined. The section is divided into four
sub-sections. The first sub-section examines the foreign ownership of capital. Included in this first
sub-section is an outline of the equations relating to the way in which saving is allocated across
regions for investment. The second sub-section examines the foreign ownership of land and labour.
The third calculates national income in terms of income earned by the permanent residents on
endowments owned by them. The final section looks at the effect of foreign labour on the allocation
of income across private household consumption, saving and government spending.

2.1 Foreign Ownership of Capital

In incorporating the foreign ownership of capital into the GTAP model a number of changes were
made to the equations in the standard GTAP model.

1. Ownership-specific taxes on the rental price of capital

The inclusion of an ownership-specific tax (tolp(“capital”,r,t)) on the rental price of capital has the
effect of creating an ownership-specific rental price (pslp(“capital”,r,t)) and current rate of return
(rorclp(r,t)). Although this tax exists as a variable in the revised GTAP model, no ownership-
specific taxes are present in the initial database.

1. Lower case represent deviations from the base case, while upper case represents the actual values or coefficients.

2. For example, kblp(r,t) is the percentage change in capital stocks located in region r and owned by permanent
residents of region t. In some cases “p” may be lengthened to “perm”. If there is no additional affix the definition of
(but not necessarily the equation describing) the variable has not been changed from the standard GTAP model and
therefore the region can be interpreted as the location.
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