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Abstract

This paper explores the implications of different labour market adjustment formulations for the
analysis of trade liberalization across different sectors and households in the Vietnamese economy
using computable general equilibrium (CGE) models. The model is calibrated to a model admissible
Vietnamese data set for 1997.

We use five different adjustment cost treatments in analyzing the effects of trade liberalization
in Vietnam. We compare simulation results from each and show how different treatments can sig-
nificantly affect the distributional impacts of policy reforms, such as the trade liberalization. First,
labour is treated as fully mobile across all sectors in the economy. Second, the sectors of economy are
broken down into the two blocks of agricultural and industrial-service sectors and labour markets are
treated as segmented by sector block. No mobility of labour between blocks is allowed while labour
within each sector block remains fully mobile. The third is the same as the second, but movement
within each agricultural and industrial-service sector block involves transactions costs. In the fourth,
mobility of workers from the agricultural to industrial-service sectors and vice versa is possible with
transactions costs. Finally, we calibrate the model with unemployment but no adjustment costs for
labour reallocation to explore how model results differ in terms of adjustments in the labour market
and welfare effects.
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Our results indicate significant differences in the impacts from trade liberalization across these
cases. The redistributional impact of trade liberalization is sharper against poor rural households with
segmented labour markets and with transactions costs, while aggregate efficiency gains are similar
to no adjustment cost analyses. The conclusion is the choice of model structure for labour markets is
crucially important for the perceived distributional impacts of trade liberalization.
© 2005 Society for Policy Modeling. Published by Elsevier Inc. All rights reserved.
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1. Introduction

This paper presents a computational scheme for analysing international trade equilibria
in the presence of adjustment costs and discusses how alternative treatments can affect the
perceived impacts of trade liberalization on inequality. We use an equilibrium framework
due toClarete, Trela, & Whalley (1994)in which both long-term intersectoral reallocations
and short-term adjustment costs from policy changes are endogenously determined. The
essential complication compared to standard general equilibrium models is the need to
know which industry expands and which contract under adjustments. This is endogenously
determined in our scheme.1

Conventional trade policy evaluation reports estimates of intersectoral factor realloca-
tions generated from models in which adjustment costs do not formally appear, but to
which they can be then added in a separate calculation. If an equilibrium model in which
adjustment costs explicitly appear is used, a smaller number of workers will typically be
shown as moving between industries in response to trade shocks, and adjustment costs are
correspondingly smaller. Indeed, the larger the costs of relocating between industries, the
more that trade shocks are reflected in changes in relative wages between industries rather
than in intersectoral reallocations of labour, and this feature contributes significantly to the
distributional impacts of trade policy change.

We apply the scheme elaborated inClarete et al. (1994)to Vietnamese data to an earlier
model used byChan and Dung (2002)(elaborated on in the next section), which suggests that
liberalization in Vietnam is pro-rich, in part because the rich spend a large fraction of their
income on imported goods.2 We extend this model by incorporating alternative labour mar-
ket treatments and explore how different labour market formulations affect model results.

We first evaluate the impacts of trade liberalization in the presence of segmented labour
markets in which no movement of labour between the agricultural and industrial sector is

1 This equilibrium structure is related to that used byFoley (1970)to examine equilibrium with costly marketing,
but differs both in considering adjustment costs in factor markets and in simultaneously modeling goods and factor
markets. The formulation is also related to that developed byNguyen and Whalley (1986), who use a fixed price
equilibrium approach for a pure exchange economy in which transactions costs are endogenously determined.

2 The model structure ofChan and Dung (2002)is available on request. In this paper, the terms adjustment costs
and transaction costs are used interchangeably.
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allowed. We then consider other model variants with alternative adjustment cost treatments.
Much of the data used in the model come from surveys discussed inPhuc (2002). Chan and
Chi (2002)discuss the features of Vietnamese labour markets relevant for our discussion.

Compared with a model in which labour was assumed mobile across sectors, we find
significant differences in the distributional effects from trade liberalization as we mod-
ify model treatments for adjustment costs. Generally, if structural rigidities in the labour
market are incorporated in the model, simulation results suggest that although the effi-
ciency gains are similar, the redistributive impacts of trade liberalization are even more
anti-poor households than inChan and Dung (2002). The welfare impacts are sharper
against the poor and rural households where agricultural and industrial-service labour mar-
kets are segmented. This is because on the one hand redistribution occurs between rich
and urban households who spend proportionally more of their income on imports and on
the other hand the poor and rural households cannot take advantage of rising wages in the
urban sector due to labour market segmentation. In terms of policy implications, our new
model results even more strongly emphasize the importance of supplementary measures in
favour of the poor in Vietnam when trade liberalization occurs, and particularly the rural
poor.

2. Labour market adjustment variants in a trade model of Vietnam

We use a general equilibrium scheme to include transaction costs due toClarete et
al. (1994)in which labour is imperfectly mobile between sectors.3 Capital is assumed to
be perfectly mobile between sectors, but for labour to move from one sector to another,
transactions services must be used which imply additional costs. The cost of using these
services drives a wedge between the buying price of labour in expanding sectors and the
selling price of labour in contracting sectors. Workers trade off their longer term gains from
higher wage rate over their remaining working life if they move, against the short-run cost
of relocating. The transactions services requirement to move labour reflects search time,
relocation costs and other factors. The initial allocations of labour by sectors are parameters
of the model.

We embed this in an extended version of the trade liberalization model due toChan and
Dung (2002)to evaluate the implications of different adjustment cost treatments on model
results on the distributional impacts of trade liberalization using this approach. We compare
results using these alternative treatments to those obtained from a no adjustment cost model.

TheChan–Dung (2002)model is a conventional static general equilibrium model which
assumes competitive process. On the production side, it includes 16 traded and 1 non-traded
goods sectors aggregated from the latest available 97 sector input–output table (1996) for
Vietnam. The list of the model sectors with its corresponding sectors in the I/O table is given
in Chan and Dung (2002). The agricultural block includes four sectors while the industrial-
service block covers the remaining sectors.4 Production of each traded goods sector is
broken down into two parts: production for domestic sales and production for exports.

3 Ghosh and Whalley (2004)also use similar treatment in one varient of their rice market model.
4 See, for sector names, Column (2),Table 3.
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On the consumption side, 10 household groups are identified according to a classification
by levels of annual expenditures used in the Vietnam Living Standards Survey, VLLS
1997–1998.

We use the terms “rural” and “urban” to depict the location of households, and the terms
“agricultural” and “industrial-service” (or non-agricultural) to refer to sectoral employ-
ment of labour owned by the households. Each of the households, rural or urban, has a fixed
endowment of both agricultural and industrial-service labour. The former works in the agri-
cultural sectors and the latter works in the industrial-service sectors. Agriculture provides
the main source of labour income for rural households. The main source of income for poor
rural households is labour while capital is for rich urban households (Table 1).

We assume a standard small open price taking economy (SOPTE) model, with nested
CES demand and production functions. It incorporatesArmington (1969)product hetero-
geneity to deal with cross hauling in trade data and specialization, sector specific factors,
as well as labour (with different assumption on rigidity/mobility or migration) and mobile
capital.

We use five different variants of the model to capture adjustment costs each with different
labour market structures. The first variant is a standard model widely used in the literature
and the same as inChan and Dung (2002)with no transaction costs associated with the
movement of inter or intrasectoral movement of workers. In the second, it is assumed that
agricultural and industrial-service labour markets are segmented, i.e., labour cannot move
from one broad market type to the other, but within each market it is fully mobile. In the
third variant, movement of labour within each market also involves an adjustment cost for
the worker and thus to the economy and relocating (say for example to a new job) costs
resources.

In the fourth variant, movement of labour between sector blocks can take place but with
a transactions cost. Finally, we make unemployment endogenous in a model with no rural

Table 1
Composition of household labour income in the benchmark equilibrium data used in the model (in percent)

Household groups by
consumption expenditure
(VLSS 1997–1998)a

Composition by household of total
labour employed in each sector block

Composition by sector block of
household labour income

Industrial-services Agriculture Industrial-services Agriculture

H1U (poorest urban) 0.2 0.7 36 64
H1R (poorest rural) 5.2 17.5
H2U 0.6 1.5 42 58
H2R 7.8 20.0
H3U 1.5 2.80 47 53
H3R 10.2 19.6
H4U 4.7 5.7 61 39
H4R 13.5 16.3
H5U (richest urban) 35.5 10.0 87 13
H5R (richest rural) 20.8 5.9
Total 100 100

Source: VLSS 1997–1998 and our estimations.
a R: rural; U: urban, five households of each type.
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Table 2
Consumption side elasticities of substitution used in the Chan–Dung Vietnam Model

Houshold groupsa Elasticities of substitution
used in consumption level 1

Elasticities of substitution
used in consumption level 2

(1) (2)b

H1U (poorest) 0.94 1.406
H1R (poorest) 0.75 1.125
H2U 0.94 1.406
H2R 0.75 1.125
H3U 1.26 1.894
H3R 1.01 1.515
H4U 1.56 2.344
H4R 1.25 1.875
H5U (richest) 1.56 2.344
H5R (richest) 1.25 1.875

Sources: Authors assumption based onShoven and Whalley (1992), Piggott and Whalley (1985), Marquez (1990)
andOrcutt (1950).

a R: rural; U: urban, five households of each type.
b Column (2) is derived from multiplying Column (1) by 1.5.

urban segmentation in labour market and analyze the implications of trade liberalization
with wages kept fixed in real terms.

2.1. Model data and calibration

We use a conventional calibration procedure of parametric specification consistent with
reference or benchmark equilibrium after constructing a benchmark micro-consistent data.5

Since elasticity estimates specific to the Vietnamese economy are not available general
literature estimates are used (Tables 2 and 3).

The elasticity values for the upper level of the nest are in line with central tendency esti-
mates available inMarquez (1990), Orcutt (1950), Piggott and Whalley (1985)andShoven
and Whalley (1992). We follow an earlier literature practice that lower level elasticities
are 1.5 times the upper level ones (seePerroni and Whalley, 1996). We undertake several
sensitivity tests around the elasticity values used in central case model specification later.
Since estimates of the transaction costs of labour mobility are not available a central cost
estimate of 10 percent of the wage for each unit of labour reallocated due to a policy shock
is used. Sensitivity tests are performed around these values.

The production side elasticity values for factor substitution come fromChia, Wahba, &
Whalley (1992)used in their Cote d’Ivoire study. We assume that on the production side, the
elasticities of substitution between composite inputs (factor input and good input) are lower
than the elasticities of substitution between factors or between inputs. We again assume the
bottom level elasticities are 1.5 times higher than the upper level elasticities.

After specifying the benchmark data micro-consistent and the values of the elasticity
parameters, the other parameters of the model, including scale and share parameters in pro-

5 For a detail account of the methodology used in preparing micro-consistent model admissible data set, please
see,Chan and Dung (2002).
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Table 3
Production side elasticities of substitution used in Chan–Dung Vietnam Model

Industry Elasticities of
substitution
between factors

Elasticities of
substitution
between inputs

Elasticities of substitution
between composite inputs
(factor input and good input)

(1) (2) (3)a

Paddy
D1 0.30 0.40 0.20
E1 0.30 0.40 0.20

Rubber, Coffee, Sugar
D2 0.30 0.40 0.20
E2 0.30 0.40 0.20

Husbandry, Forestry
D3 0.30 0.40 0.20
E3 0.30 0.40 0.20

Aquaculture
D4 0.30 0.40 0.20
E4 0.30 0.40 0.20

Mining
D5 0.45 0.60 0.30
E5 0.45 0.60 0.30

Alcohol
D6 0.68 0.90 0.45
E6 0.68 0.90 0.45

Food, Manufacturing
D7 0.60 0.80 0.40
E7 0.60 0.80 0.40

Ceramic, wood products, Paper
D8 0.53 0.70 0.35
E8 0.45 0.60 0.35

Construction material
D9 0.30 0.40 0.20
E9 0.30 0.40 0.20

Chemical, Print
D10 0.60 0.80 0.40
E10 0.60 0.80 0.40

Textile
D11 0.30 0.40 0.20
E11 0.30 0.40 0.20

Electricity, Gas
D12 0.30 0.40 0.20
E12 0.60 0.80 0.20

Construction
D13 0.30 0.40 0.20

Hotel, Restaurant
D14 0.60 0.80 0.40
E14 0.60 0.80 0.40
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Table 3 (Continued )

Industry Elasticities of
substitution
between factors

Elasticities of
substitution
between inputs

Elasticities of substitution
between composite inputs
(factor input and good input)

(1) (2) (3)a

Transport, Communication
D15 0.30 0.40 0.20
E15 0.30 0.40 0.20

Finance
D16 0.60 0.80 0.40
E16 0.60 0.80 0.40

Technology, Culture
D17 0.30 0.40 0.20
E17 0.30 0.40 0.20

Source: The second column is based on estimates used inChia et al. (1992). The first column is generated by
multiplying the second by 0.75.Di: production of sectori for domestic sale;Ei: production of sectori for export
sales (i = 1, 2, 3,. . ., 17).

a Column (3) is derived by deflating Column (1) by 1.5.

duction and utility functions at different nest levels, are determined through the calibration
procedure (seeMansur & Whalley, 1984). We use Generalized Algebraic Modeling System
(GAMS) software due toBrooke, Kendrik, & Meeraus (1997)for all model computations.

3. Simulation results from different model variants

We have used both no transactions costs and alternative model variants with transactions
costs to perform the same simulation experiment involving a complete elimination of tariffs
on all imports in Vietnam and the introduction of a yield preserving tax. We use a four-rate
value added tax (VAT), which mirrors that in use in Vietnam between 1997 and 2002. Taxes
are thus imposed on an equal-yield basis such that in all counterfactual exercises the total
tax revenue remains the same in real terms as in the benchmark equilibrium.

3.1. Results for model variant 1: full mobility of labour between agricultural and
industrial sectors

The welfare effects of Vietnamese trade and tax reforms from this model are presented
in Column (2)Table 4. This version of the model is the same asChan and Dung (2002)
and widely found in trade policy literature. Agricultural and industrial labourers are homo-
geneous and can move across sectors cost free. Results show modest efficiency gains but
sharper redistribution effects against poor and rural households. Compared to the central
results inChan and Dung (2002)both the overall gains accruing to the Vietnamese as well
as the redistributive effects are bigger in this case because they only simulate a partial tariff
liberalization. Impacts on trade, factor returns, nominal income and industries are presented
in Tables 5–7.
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Table 4
Welfare impacts under different model treatments from complete removal of tariffs and equal yield sales tax reforms using the four Value Added Tax Systems (VAT) in
Vietnama

Household groups by
consumption expenditure
(VLSS 1997–1998)b

Basic model
with fully
mobile labour

Model with segmented
labour markets between
agriculture and
industry-services

As in (3) but also with
10% adjustment costs
within sectors

Basic model with mobile
labour but movement
involves 10% transaction
cost

Model with
unemployment

(1) (2) (3) (4) (6) (7)

H1U (poorest) −0.07 0.64 0.60 −0.07 −0.19
H1R (poorest) 0.08 −2.70 −2.74 −0.08 −0.30
H2U −0.37 0.33 0.29 −0.38 −0.50
H2R −0.33 −2.33 −2.37 −0.49 −0.59
H3U 0.10 0.66 0.62 0.09 −0.07
H3R −0.17 −1.39 −1.44 −0.32 −0.31
H4U 0.65 1.17 1.13 0.64 0.43
H4R 0.38 −0.22 −0.26 0.23 0.22
H5U (richest) 0.73 1.11 1.07 0.71 0.59
H5R (richest) 0.68 1.05 1.01 0.54 0.59

Aggregate welfare measure
Sum of EV Hicksian over household as

% of base income
0.39 0.43 0.38 0.32 0.23

Sum of CV Hicksian over household as
% of base income

0.39 0.43 0.39 0.33 0.24

Equal yield tax rate by commodity group
Basic agricultural activities 0.00 0.00 0.00 0.00 0.00
Other agriculture and mining 3.55 3.49 3.51 3.60 3.59
Manufacturing and services 7.10 6.99 7.01 7.10 7.17
Hotel, restaurant, tourism, wine, etc. 14.20 13.97 14.03 14.30 14.34

Note: The four VAT rates are applicable to four groups of commodities in the ratio (0:1:2:4) and mirror the VAT system in use in Vietnam between 1997 and 2002.
a All welfare impacts are reported in Hicksian measures as a %of base case income. The individual household group measures refer to Hicksian EV measuresas well

with respective household income in the base year.
b R: rural; U: urban, five households of each type.
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Table 5
Effect of tax and tariff reform on trade in model variant
Sectors % of change in Export volumes % of change in Import volumes

Variant
1

Variant
2

Variant
3

Variant
4

Variant
5

Variant
1

Variant
2

Variant
3

Variant
4

Variant
5

A. Agricultural sector block
1. Paddy D1 7.85 7.65 7.65 7.82 7.81

E1 −3.29 0.30 0.11 −3.38 −3.49 −4.60 −2.30 −2.45 −4.69 −4.81

2. Rubber, Coffee,
Sugar

D2 15.62 15.31 15.31 15.59 15.52

E2 −2.44 0.29 0.15 −2.50 −2.58 4.60 4.98 4.92 4.53 4.43

3. Husbandry,
Forestry

D3 3.44 2.04 2.08 3.42 3.40

E3 −0.75 0.42 0.36 −0.78 −0.81 3.71 4.40 4.33 3.63 3.54

4. Aquaculture D4 9.87 8.73 8.73 9.86 9.83
E4 −0.73 0.86 0.78 −0.75 −0.79 0.30 0.91 0.84 0.31 0.17

B. Industrial-service sector block
5. Mining D5 12.41 12.00 12.00 12.38 12.32

E5 −12.20 −12.64 −12.56 −12.10 −11.96 3.75 3.24 3.25 3.72 3.68

6. Alcohol D6 10.05 9.98 9.94 9.98 9.87
E6 1.75 3.75 3.66 1.75 1.75 0.09 0.29 0.24 0.03 −0.05

7. Food,
Manufacturing

D7 9.06 8.82 8.80 9.02 8.95

E7 −9.19 0.50 −0.001 −9.39 −9.65 −0.63 0.65 0.55 −0.71 −0.81

8. Ceramic, wood
products, Paper

D8 11.12 10.64 10.63 11.06 10.97

E8 80.50 79.51 79.44 80.29 80.06 7.69 7.12 7.10 7.63 7.54

9. Construction
material

D9 9.89 9.38 9.38 9.85 9.79

E9 5.34 5.50 5.50 5.36 5.39 3.57 3.07 3.07 3.54 3.48

10. Chemical,
Print

D10 5.87 5.80 5.76 5.79 5.70

E10 57.15 49.25 49.51 57.03 56.84 5.31 5.28 5.24 5.23 5.13

11. Textile D11 48.07 46.67 46.68 48.00 47.91
E11 71.44 69.20 69.25 71.37 71.27 46.61 44.98 45.00 46.54 46.44

12. Electricity, Gas D12 18.60 18.16 18.14 18.54 18.44
E12 4.46 3.93 3.96 4.46 4.47 6.97 6.38 6.36 9.48 6.80

13. Construction D13

14. Hotel,
Restaurant

D14 −2.00 −1.96 −2.01 −2.09 −2.19

E14 −10.02 −11.75 −11.69 −10.04 −10.06 5.13 5.22 5.18 5.07 4.98

15. Transport,
Communication

D15 5.77 5.63 5.60 5.72 5.64

E15 2.16 1.20 1.22 2.12 2.06 6.28 5.99 5.96 6.22 6.13

16. Finance D16 −2.05 −3.29 −3.28 −2.12 −2.23
E16 −53.64 −61.12 −60.83 −53.66 −53.89 −1.89 −3.47 −3.45 −1.96 −2.08

17. Technology,
Culture

D17 −0.47 −0.53 −0.55 −0.50 −0.55

E17 −32.26 −80.39 −79.65 −34.01 −36.49 −1.28 −3.19 −3.18 −1.37 −1.50

Overall impact 16.56 15.99 15.95 16.47 16.33 10.74 10.36 10.34 10.68 10.59 16.56

Di: production of sectori for domestic consumption;Ei: production of sectori for export (i = 1, 2, 3,. . ., 17).
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Table 6
Change in factor prices due to sales tax and tariff reform in model variant

Variant 1 Variant 2 Variant 3 Variant 4 Variant 5
(1) (2) (3) (4) (5)

Labour 2.70 3.69 3.69 2.78 2.86
RLABa −0.03 0.12
Capital 5.40 4.91 4.85 5.26 5.06
Foreign capital 4.16 3.60 3.59 4.11 4.03

a Labour in agricultural sectors.

3.2. Results for model variant 2: segmented agricultural and industrial labour markets

The main difference betweenChan and Dung (2002)and this is that we introduce adjust-
ment costs of labour mobility in our model. Agricultural and industrial labourers are treated
as heterogeneous and not substitutable, effectively implying no mobility of labour between
the agricultural and industrial sectors. Within a block movement can take place freeing
and without any transaction costs. The implication of this segmented market structure is
that workers in one sector block cannot directly benefit from higher wages in the other
block.

Simulation results for trade liberalization using this model variant are reported inTable 4,
Column (3). Compared with the model with fully mobile labour (Column (2)), results show
that while the aggregate welfare gain is marginally higher (in money metric term 0.43%
versus 0.39% of base income). The redistributive impacts under segmented labour markets
alter more sharply against the poor. All urban household groups gain, and they gain more
than in the no adjustment costs model (as percentage of base income 0.64 versus−0.07
for the poorest urban household (H1U), 0.33 versus−0.37 for H2U, 0.66 versus 0.10 for
H3U, 1.17 versus 0.65 for H4U and 1.11 versus 0.73 for H5U). All the rural households,
except the richest, lose, and they lose considerably more, especially the two bottom groups
(as percentage of base income, H1R (−2.70 versus 0.08) and H2R (−2.33 versus−0.33),
as against−1.39 versus−0.17 for H3R and−0.22 versus 0.38 for H4R). The gap between

Table 7
Percentage change in household income in model variant

Household groups by consumption
expenditure (VLSS 1997–1998)

Percentage change in household income

Variant 1 Variant 2 Variant 3 Variant 4 Variant 5

H1U (poorest) 2.91 3.22 3.23 2.95 2.89
H1R (poorest) 2.89 −0.49 −0.48 2.77 2.60
H2U 3.00 3.19 3.19 3.04 2.97
H2R 2.86 0.27 0.28 2.75 2.70
H3U 3.24 3.30 3.31 3.27 3.17
H3R 2.94 1.19 1.20 2.82 2.89
H4U 2.94 3.11 3.11 2.98 2.82
H4R 3.43 2.38 2.38 3.33 3.37
H5U (richest) 3.17 3.31 3.31 3.20 3.13
H5R (richest) 3.45 3.50 3.50 3.35 3.46
Percentage change in national income 2.76 2.38 2.43 2.81 2.86
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the rural and the urban households as well as between the rich and the poor now become
wider implying increased inequality.

Compared to the no adjustment costs model where perfect mobility of labourers is
assumed, the impact of trade liberalization under a segmented labour market structure is
more unequal, although the aggregate welfare impacts are almost the same. Labour consti-
tutes a significant share in the poor and the rural household labour endowment, and these
households are more adversely affected. In the simulation with perfect mobility of work-
ers a significant portion of agricultural workers move to the industrial-service sectors due
to increased opportunities from trade liberalization. A segmented agricultural–industrial-
service labour market therefore affects the poor and the rural households the most as they
cannot benefit from trade liberalization though higher wages by moving to the industrial-
service sector.6 The wage rate in the rural sector either falls or marginally increases due
to trade and tax reforms (Table 6). This, together with the endowment structure of the
households explains why the rural and poor households lose while the rich gains.

3.3. Results for model variant 3: intersectoral flows of labour within sector blocks also
involve a transactions cost

For this (third) model variant, we introduce a transactions cost for workers for any
intersectoral movement due to a trade liberalization shock. We assume that when workers
move from one sector to the other due to a higher wage or a shut down of an existing
firm, the net wage they receive is less than the wage rate in those sectors because of the
adjustment cost due to relocation. In the agricultural sector block, for example, these costs
may involve transferring one kind of land between crop productions. We implement this
as resource depletion in the form of a reduced endowment of labour. Since the impacts on
firms are transmitted to workers in falling wages, we assume that this is equivalent to a
reduction in the endowment of households.

Compared with the first model variant results reported in Column (4) ofTable 4show
the aggregate welfare are slightly lower (0.43 versus 0.38) and the distributional effects of
trade liberalisations remain strong. However, the urban and the rich households gain less
while the rural and the poor households lose less. Therefore, the gap both between the rich
and the poor and between the urban and the rural becomes less.

In both cases of segmented labour markets (respectively, without and with transaction
cost for intrasector block labour mobility), only the rural households (except the richest)
lose while all the urban households gain. The distributional impacts in both cases are sharper
than in the no adjustment costs model. Most labourers in the rural household group now
stay in the agricultural sector (although there is movement within each sector block), while
labour of the urban household group can move free within the industry and service sectors
most of which are expanding. Labour in these sectors does not have to compete with that
from agricultural sectors.

Compared with the no adjustment costs model, most non-agricultural sectors either
expand less (in percentage terms, e.g., D9: Cement and Construction Materials (2.63 versus

6 According to the VLSS 1997–1998 average wage in urban areas is 44% higher than in rural areas (see,Chan
& Chi, 2002).
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3.09); D10: Chemicals, Printing (3.01 versus 3.30); D11: Sewing, Wearing and Leather (4.64
versus 5.39); D12: Electricity, Gas and Water Supply (3.42 versus 4.16); D13: Construction
(4.05 versus 4.58); D15: Transport and Communication (5.79 versus 6.23)), or contract more
(such as D6: Wine, Beer, Tobacco and Non-food processing (−1.29 versus−1.38); D16:
Finances, Banking and Insurance (−6.44 versus−5.54); D17: Science and Technology,
Cultural, Education and Health (−3.44 versus−2.30). This is, because workers cannot
move freely from agricultural sectors to industrial-service sectors as in the no adjustment
costs model.

Similar observations can be made for export sectors (seeTable 6). In comparison with the
no adjustment costs model, in both models with adjustment costs, the volume of trade (export
and import) is smaller (15.99 and 15.95 versus 16.56). For all agricultural sectors (E1–E4),
exports increase (0.30 versus−3.29 for E1: Paddy, 0.29 versus−2.44 for E2: Rubber,
Coffee, Sugar and other crops; 0.42 versus−0.75 for E3: Animal Husbandry, Agricul-
tural Services and Forestry; 0.86 versus−0.73 for E4: Aquaculture). Thus, when labourers
are in agricultural sectors, they tend to move to export sectors, even with transactions
cost.

Negative welfare effects for poor and rural households reflect relative price movements.
Since labour constitutes the main source of income of these households, when the price
of labour in agricultural sectors falls, the poor and the rural households are worse affected
(Table 6).

3.4. Results for model variant 4: movement of labour from the agricultural sector to
the industrial-service sector incurs transactions costs

Our third labour market model variant assumes that rural and urban labour markets
are not completely segmented but there are none-the-less barriers to mobility reflecting
transactions costs. The idea is that workers can move across sector blocks but only with
some cost in relocating. The way we introduce this into our model structure is such that when
each worker that moves from one sector block to the other they bear a cost of relocation,
which is a fraction of the value of labour moving. We assume intersectoral movement within
sector blocks in this model is costless and vary adjustment cost parameters parametrically
and again analyse both the efficiency and distributional impacts from trade liberalization.

Results from these experiments are reported in Column (4) ofTable 4. These results
suggest that the higher the adjustment cost the smaller is the welfare effect of trade lib-
eralization. Poor rural households are more adversely affected when agricultural sectors
are affected by trade liberalization; but with the transaction cost equal to 10%, the welfare
impacts become larger (−0.08 versus 0.08 for poorest rural households H1R,−0.49 versus
−0.33 for H2R,−0.32 versus−0.17 for H3R).

Simulation results from this model variant thus seem to suggest that benefits from trade
liberalization are more where the market structure involves an adjustment cost of relocations
than that from the completely segmented market structure. The labour market structure in
Vietnam presumably lies in between the two extremes of perfect mobility and completely
segmented labour markets. Supplementary results for all cases show that inTable 7, nominal
income of all other households increases under trade liberalizations.Table 8also provides
more detailed information about labour movement across sectors in the base case and in the
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Table 8
Percentage of change in labour by sector in two model variants (without and with transaction cost)

Variant 1
(adjustment cost = 0)

Variant 4
(adjustment cost = 10%)

Agricultural sectors −2.70 −2.8
1. Paddy D1 −5.52 −5.64

E1 −4.06 −4.16

2. Rubber, Coffee, Sugar D2 −1.92 −2.02
E2 −3.18 −3.25

3. Husbandry, Forestry D3 0.50 0.41
E3 −1.49 −1.53

4. Aquaculture D4 −0.27 −0.35
E4 −1.39 −1.44

Industrial-service sectors 1.74 1.63
5. Mining D5 11.39 11.33

E5 −13.07 −12.99

6. Alcohol D6 −2.43 −2.56
E6 0.84 0.78

7. Food, Manufacturing D7 −5.84 −5.95
E7 −12.60 −12.88

8. Ceramic, wood products, Paper D8 −0.79 −0.88
E8 81.99 81.72

9. Construction material D9 2.57 2.51
E9 5.16 5.16

10. Chemical, Print D10 2.02 1.91
E10 57.12 56.92

11. Textile D11 4.11 4.03
E11 73.33 73.22

12. Electricity, Gas D12 3.35 3.27
E12 4.00 3.96

13. Construction D13 3.86 3.81

14. Hotel, Restaurant D14 0.43 0.33
E14 −11.24 −11.29

15.Transport, Communication D15 5.69 5.61
E15 1.75 1.69

16. Finance D16 −5.53 −5.62
E16 −54.35 −54.40

17. Technology, Culture D17 −2.61 −2.72
E17 −32.72 −34.48

Di: production of sectori for domestic consumption;Ei: production of sectori for export (i = 1, 2, 3,. . ., 17).

third model variant. Labour in agricultural sectors decreases (−2.8%) leading to an increase
of labour in the industrial-service sector (1.63%). Among the non-agricultural sectors, as
in the base case, export sector E11 (Sewing, Wearing and Leather) has the highest inward
movement of labour (73.22%) reflecting a 71.37% raise in output. Conversely, sector D17
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Table 9
Unemployment ratio

Year 1998 1999 2000 2001 2002

Whole country 2.33 2.46 2.52 2.76 2.19
Urban 6.85 5.87 6.42 6.13 6.01

Source: MOLISA.

(Science and Technology, Culture, Education and Health) absorbs less of labour (−2.72%)
and its output goes down (by 2.40%).

3.5. Results for model variant 5: implications of trade liberalization from a model with
unemployment

Previous results reflect a model treatment, which assumes no unemployment. In reality,
however, there is unemployment in Vietnam as all economies (Table 9). We incorporate
unemployment into existing model though a downward rigid real wage implies a labour
market clearing condition, which now has an additional term, the number of unemployed.
This can be written as:

L =
N∑

i=1

Li + LU (1)

whereLU is the number of unemployed. To calibrate this model variant in the bench-
mark, we fix the number of unemployed to the pre-existing level, and in the counterfactual
(i.e., tariff liberalization) equilibrium we endogenize unemployment by fixing the wage
rate to the benchmark level in real terms. We thus, add an extra equation to the model
as:

Wc = W0 × Pc (2)

whereWc andW0 are the wage rates in the counterfactual and benchmark andPc is the new
equilibrium price level.

Relative to the base case model, incorporating unemployment implies augmenting the
labour endowment of the households by the ratio of unemployment in each group (see
Table 8). Results from this model show that the aggregate welfare from tariff liberalization
is less than that of the no adjustment costs model as the level of unemployment slightly
increases at constant real wages. The efficiency gain from trade liberalization is partly offset
by increased unemployment.

Trade liberalization benefits society as a whole, but there are differences in its impact
on household groups (Table 4). All poor and average household groups (H1, H2, H3) lose
(e.g., as percentage of income,−0.19,−0.3, −0.5 and−0.59 for H1U, H1R, H2U and
H2R, respectively), although the income of all household groups grows in nominal terms
(seeTable 7). This reflects both consumption structure of households and the increase of
the unemployment.
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4. Conclusion

In this paper, we outline a computational scheme for analyzing international trade equilib-
ria incorporating transactions costs, and then apply this to the analysis of trade liberalization
in Vietnam. Earlier work on adjustment costs commonly computes a full no adjustment cost
equilibrium, which is then used to calculate adjustment costs through a separate add on cal-
culation. This typically over estimates the amount of factor movement between sectors since
adjustment costs will reduce this. The feature of the computational procedure compared to
standard models is the endogenous determination of expanding and contracting industries.

We extend earlierChan and Dung (2002)modeling work on Vietnam in light of the com-
putational scheme and analyze the implication of Vietnamese trade and tax reforms using
different variants of a conventional trade general equilibrium model, which now capture
adjustment costs. With no adjustment costs this modeling results show trade liberaliza-
tion in Vietnam is pro-rich and anti-poor since rich households spend a larger fraction of
their income on imports although there is modest net gain. The distributional impacts are
intensified by adjustment costs in both anti-poor and pro-rich directions.
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