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CHILD LABOR AND INTERNATIONAL TRADE: A COMPUTATIONAL
ANALYSISFOR THE APPAREL SECTORIN ASIA

Abstract

This paper uses a computational equilibrium modd of internaiond trade in gppard to
investigate the consequences of policies intended to curb child labor in selected Asan countries. The
data on input-output structure and income flows of the world economy come from the Globa Trade
Anayss Project (GTAP) data (Rutherford, 1998) This dataset is based on a multi-regiond, multi-
sectord generd equilibrium mode. The findings of the invedigation of this paper are briefly
described as follows.

Taiffs applied to reduce child labor may be wefare worsening for working children.
Domestic taxes on child Iabor, if accompanied by lump sum transfers to these children, increase
their wefare. Instead, if the parents receive the lump sum transfers the children are worse off. This
paper aso shows that transfer payments from the developed countries in the form of subsidies to
non-market activities of children in these countries may not only reduce child labor but dso improve
their welfare. Although ssemming from a static modd, which does not represent education decisons
explicitly, the results bear important implications for policy makers in both developing and
developed countries. Findly, some sengtivity caculaions are carried out. The conclusons are
robust with respect to changesin the underlying parameters.



1. Background and Literature Review

This paper studies the economics of child labor standards in the apparel sector in Asian
countries and their reationships with internationd trade. An important issue in assessing the impacts
on children’s welfare of trade redtrictions is that increased tariff or trade sanctions are likey to
interact with the amount of child labor in the developing countries in a least two ways. Firdt, while
these indruments are likely to reduce child labor in export sectors, they may as well force the
unemployed children to seek employment in informa sectors (Panagariya, 2000). Thus there may
be no net reduction in the aggregate volume of child labor. Second, wages received in the informa
sectors may be lower as well as the working conditions may be worse. Further, the unemployed
children may even engage in activities less desired by society (Maskus, 1997).

The purpose of this paper is to investigate the relaive importance of these interactive effects
usng a computable generd equilibrium (CGE) modd. The andyds is conducted within the
framework of agloba modd of production and trade. For convenience, the modd takes the GTAP
framework (Hertel, 1997) as a sarting point. This modd is used to investigate the effects of usng
various trade and non-trade instruments on child labor, children’s welfare, and exports of gppards
from sdected Asian countries. In order to emphasize the qudlitative results, the andysis is confined
to achieving a predetermined 25% reduction in child labor, using three different policy insruments: a
domedtic tax on child labor, a tariff on apparels imported from selected Asan countries, and
subsidies from the United States and OECD countries to children’s non-market activities, a proxy
for education. The rdevant points of interest are as follows: 1) How does each instrument affect
the amount of child labor? 2) What are their effects on children’s welfare? 3) How does each
instrument interact with trade of apparels from selected Asian countries to the United States
and the OECD? And 4) Who would gain or lose the most from such policies?

The linkage between labor standards and internationd trade was recognized as early as the
nineteenth century (Brown, Deardorff, and Stern 1996). It has, however, recently gained
prominence in the internationa policy debate. While NAFTA began origindly as a smple free trade
arangement, it ended up much doser to the EC modd of integration, with the supplementa



arrangements on environment and labor standards becoming the critical components of the tresty
(Anderson 1995). The issue of labor standards is widely debated in the high-wage countries, where
growing wage inequaity and high leves of structura unemployment are currently quite dominant in
economic discourse (Maskus and Holman 1996). Although economists have long argued that
vaying sandards across countries is a naturd outcome of an efficient dlocation of world's
resources, the debate on labor standards persists (Bhagweti and Hudec, 1996).

Absent any drong policy tools, many policy makers and activigts believe that the incidence
of child labor will not only hurt the future generations of a country, but also may raise another race-
to-the-bottom war because it may create artificia comparative advantage for a country. Although
highly contentious both theoreticaly and empirically, debate around the issue of race-to-the bottom
dominates the internationa trade policy dialogues and raises the fears of worldwide downward
harmonization of standards around the world. The intensty of such demands for uniform higher
sandards was exemplified by incidents a the November 1999 WTO mestings in Seditle. These
demands for an enlarged scope of trade negotiations have required economic and lega experts to
renew their attention on certain issues regarding labor standards. Although the issue of child labor
gandards ranks highly in internationa policy debates, there has been reatively little work on the
connection between trade and child labor.

The first set of theoretica analyses, presented in Brown, Deardorff, and Stern (1996),
focuses on generd labor standards and their implications for trade, terms of trade, and welfare.
They use a two-factor Heckscher-Ohlin model and show that a removal of a portion of the labor
force (for example, by eimination of child labor, or by ensuring workers' rights not to work in
hazardous conditions) will lead to an increase in prices of labor-intensive goods. As a result, labor-
abundant countries (presumably the less developed countries) would enjoy an improved terms of
trade. In this context, the advanced countries should favor limiting the spread of such standards
rather than imposing them on others.

In a more recent paper, Brown, Deardorff, and Stern (1999) explore issues of child labor
exploitation in developing countries and the variety of trade and other policy options and programs
that are available in the United States and other industridized countries to deter such exploitation.
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By developing a atic Heckscher-Ohlin modd, they show that trade policies may actudly hurt the
children as well as raise their employment under different scenarios. Findly, dthough they do not
present any empirica evidence on the effectiveness of an education subsidy, their theoretica findings
underscore the usefulness of various forms of financial assistance to the developing countries. These
transfers can be used to subsidize the education of poor youth and in particular to provide children
and their families an incentive to remove them from arduous activities.

Maskus and Holman (1996) present another interesting static modd of trade. In their
modd, child workers are employed in an informa sector of the economy. The informa sector
produces an intermediate good that is used in the production of the exportable good. They
introduce a market for a minimum-age standard and show that the externdities resulting from the
presence of child labor generates a socid demand for a minimum age that might be higher or lower
than the age determined by the market. They consder saverd palicies to diminate the inefficiency
associated with the externdities and show theoreticaly that redtrictive trade is an inefficient means of
accomplishing a socid god of reducing child labor or increesng minimum-age standard. Although
they alude to the significance of child education, they do not formaly modd it.

In another theoretical paper, Brown (1999) andyzes the economic mechanics and
consequences of product labeling. When product labeling is gpplied to child Iabor, he finds that even
in the optimigtic case in which consumers pay alabeling premium that exceeds the additiond cost of
adult-only technology, there is no net reduction in the labor force participation of children. Children
are better off only when the fund (that is, a transfer from the North to the children in South) is used
for their benefit.

Agarwa (1995) conducts a descriptive study on the linkages between labor standards and
trade and finds no support for labor standards in developing countries unduly influencing trade
flows. Rodrik (1995) sudies econometrically the connection between labor standards and
internationd trade and finds that the results are satidticdly inggnificant enough and cannot be used
to support the claim that low labor standards or the presence of child labor can create comparative
advantage. Rodrik (1995) uses dummy variables to investigate the effects of child [abor. His paper

is a pioneering empirica work in the area of child labor and internationa trade. He, however, stops
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short of examining quantitatively how a reduction in child labor may affect trade flows or how
different trade or non-trade instruments can influence the incidence of child labor. Among other
econometric papers, Grootaert (1998), Psacharopoulas (1997), and Ravalion and Wondon (1999)
primarily focus on the linkage between child labor and schooling in a closed economy.

Hussain (1999) and Ranjan (1999) develop dynamic modds of child labor and human
capitd and invedtigate econometricdly the linkages between child labor, economic growth, and
income inequdity. While these two papers are significant because their hypotheses are generated
from coherent economic theories, they ill do not address the interface between trade and child
labor. This paper adds to the literature on child labor and internationd trade in a number of ways.
Here economic theory is used to investigate the employment, welfare, and trade consequences of
using various trade or non-trade instruments to reduce child labor in selected Asian countries.

The rest of the paper is organized as follows. Section 4.3 outlines the basic methodology
that is used to build a multi-regional and multi-sector modd of child labor and trade. Data related
issues and comments on caibration are discussed in detail in section 4.4. Section 4.5 presents the
primary results and a series of sengtivity analyses. Section 4.6 concludes the paper and discusses

briefly the possihilities for future extensons.

2. Methodology

Quantitatively, the two ways one can invesigate the questions that were raised in the
introduction are: i) econometric estimation of different parameters, which can be used to anayze
welfare implications of different policy tools, and ii) computable generd equilibrium (CGE) andyss.
This paper uses CGE andysis to examine the following questions: 1) How does each instrument
affect the amount of child labor? 2) What are their effects on children’s welfare? 3) How
does each instrument interact with trade of apparels from selected Asian countries to the
United Sates and the OECD? And 4) Who would gain or lose the most from such policies?

Bdidreri and Rutherford (undated) point out there are at least three advantages of using
CGE modds. First, CGE modds have rdatively transparent theoretic structures that capture the
entire economy. CGE models, as opposed to partial equilibrium or reduced form modds, can
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capture the inter-market relationships and recognize important macroeconomic  impacts.
Econometric models mostly relate prices and quantities to historicaly important drivers, rather than
explicitly representing supply, demand, and prices. Even the power of a Smultaneous equations
modd is reduced when there are too many endogenous variables and the relationships are mostly
nonlinear.

Second, CGE modds are able to andyze effects of unprecedented changes in the economy.
Point estimates outside the range of historicd data have a large variance and thus may be less
religble in predicting certain effects. CGE modd can andyze large, discrete policy changes. Findly,
CGE models are cdibrated to actud input-output data. This feature ensures that the relaive size of
a market is recognized when tracing the impacts of various policy changes through the economy.
Purdly theoretical arguments can sometimes emphasize negligible impacts. The scaling of markets
and sectors in CGE modds, which are founded in data, often revedls that other effects dominate
these impacts.

The andyds in this paper is conducted within the framework of a globd mode of
production and trade. For convenience, the model takes the GTAP framework (Hertel, 1997) as a
darting point. This modd is used to investigate the effects of using various trade and non-trade
instruments on child labor, children's wefare, and exports of agpparels from sdected Asan
countries. Below the genera model structure and empirical implementaion are briefly discussed.

! Please see Rutherford (1998) for a detailed discussion of GTAP data set and static model that are extensively
used in computational analysis.



2.1 General Model Structure

There are three production sectors: wearing apparel, other goods, and composite
investment sector.” In order to focus on the problem of child labor in Asia, in particular, the number
of regions was limited to seven. They are the United States, OECD countries, India, Sri Lanka,
Rest of South Asa (RAYS), Rest of Asia(ASl), and Rest of the World (ROW). The three goods are
produced by atotal of six factors: land, natural resources, capitd, skilled labor, unskilled labor, and
child labor. Of these factors, child labor and unskilled labor congtitute the total amount of unskilled
labor in aregion.

An Armington condant dadticity of subditution (CES) dlows for subgtitution in goods
produced for domestic and foreign markets. Here, the dadticity is assumed to be infinity. That is,
produced goods can be trandferred freely between domestic consumption and exports. Firms
produce goods by combining vaue added and intermediate inputs. Intermediate inputs are
aggregated by means of standard fixed coefficients from each economy’s input-output structure.
Each intermediate input is an aggregate of supply sources from the domestic and foreign markets.
An Armington congtant eadticity of subgtitution (CES) function is applied in defining the intermediate
composite goods.

Fina output is a CES function of inputs from intermediate composite goods, capitd, land,
resources, skilled labor, unskilled labor and child labor. Capital, land, resources, and skilled labor
are combined by use of a Cobb-Douglas (CD) technology. Unskilled and child labor are combined
in a CES nest to produce a composite amount of unskilled labor. Capita owners are assumed to
receive any current-account imbaances in the benchmark. Since this is a static model, there is no
requirement that current-account imbalances be paid for ultimately, as there would be in a dynamic
mode. In this mode a deficit on current account acts as gift to capital owners. The complete model
is ketched in the flow chart in Figure 1. This sketch is primarily based on the flow chart presented
in Maskus, Rutherford, and Selby (1995).



Figure 1. Technology and Preference Structure
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2 Various sectors may be aggregated to produce more compact datasets, asit was donein thisanalysis. The
composite investment sector, however, must appear as a distinct sector in any aggregation (Rutherford 1998).
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There are two representative consumers in this modd: an adult and a child. The lower half
of Figure 1 depicts the structure of ther utilities. A CES utility function captures their preferences.
The representative adult derives utility from n consumption goods from r regions. The representetive
adult alocates her income to consumption goods in two steps. Firdt, he alocates consumption
across types of goods via a CES preference structure. In the second step, each commodity
consumed is decomposed into consumption of domestic goods and imports.

These goods are aggregated in an Armington CES function, alowing for lessthan-perfect
subgtitution between them. In this paper, domestic and import goods are assumed to be highly
subdtitutable in consumption (dadticity = 4). The preference structure of the representative child is
identica to that of the adult except he has an extra source of utility, namely non-market activity. This
extra utility isa proxy for education.

There are certan market-clearing conditions that must be satisfied. Incomes must be
balanced with expenditures in a series of budget condraints. Representative adults derive income
from their endowments of each factor of production. Representative children derive income only
from their |abor supply. Additionally, they receive fixed endowments of consumption goods from the
representative adults (i.e. parents). Capitd is assumed to be mobile between sectors and immobile
between regions. The “red exchange rate’ (the shadow price of foreign exchange) in order to keep
the current account fixed at current world prices. Findly, market clearing conditions are imposed on
al goods and factor markets by requiring that the quantity supplied equas the quantity demanded in
each market.

The numeraire commodity is the aggregate consumption basket, which carries an aggregate
price index, which is used to caculate changes in red magnitudes. Welfare is measured in terms of
changesin real consumption of the representative adult and child. Welfare comparisons are reported
in percentage terms in comparison to utility levels in the benchmark case. Accordingly, the utility



indexes are measures of Hicksan equivaent variation for both agents® The modd equations are
presented in Appendix A.

3 Equivalent Variation=n{p®;pgm@-n{p®;p°,nT). It uses the current prices as the base and measures how much
additional money is needed at the benchmark prices to make the consumer as well off as he would be facing the
current prices. (Varian 1992)
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2.2 Empirical Implementation

The CGE modd described above is condructed for computational purposes with the
Mathematicd Programming System for Generd Equilibrium andyss (MPSGE, Rutherford 1999) in
the Generdized Algebraic Modding System (GAMS). GAMS is a computer language which was
originaly developed to assst economigts a the World Bank in the quantitative andys's of economic
policy questions.

The data on input-out structure and income flows of the world economy come from the
Globa Trade Andyss Project (GTAP) database (Rutherford, 1998). This dataset is based on a
multi-regional, multi- sectoral general equilibrium modd. All GTAP datasets are defined in terms of
three primary sets. r — the st of countries and regions, i — the set of sectors and produced
commodities, and f —the set of primary factors. It provides self-consistent production, consumption,
and bilaterd trade gtatistics for 45 regions and 50 goods. For the purpose of focusing exclusively on
the apparel sector, 48 sectors were aggregated into one “others’ sector. Also, the current andysis
aggregates the 45 regions into 7 regions to focus on primary trade patterns.

Figure 2 presents the GTAP flows explicitly represented in the dataset. The parameters that
begin with a“t” refer to taxes and other parametersin the figure refer to vaue of goods flow among
sectors. A complete description of the parametersis given in Appendix B. Additiondly, the GAMS
representation of the GTAP dataset and the complete MPSGE formulation are presented in
Appendix C.

The data that are used to proxy for children’s participation in the labor market merit
discusson at this point. In the CGE andyss, a factor's vaue share in production reflects its
participation. The same convention is followed to capture children’s participation in the apparel
sector. Precise data on the monetary contribution of children to their household incomes do not
exis. Therefore, different sources are used to extract the gpproximate vaue share of children from
the share of unskilled labor in the gppard sector.
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Figure2. GTAP flows explicitly represented in the dataset.
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Anker and Mekas (1996) indicate that each working child’s contribution to household
income ranges from 10 to 25 percent. Bailey-Wiebecke and Rahman (1996) date that child
workers account for gpproximately 20% of the total Iabor force in the Bangladeshi appardl sector
and their average monthly income is gpproximately 50% of that of an average adult worker.
According to another study (Chaudhury and Maumder, 1991), 13% of the workers in the apparel
sector were found to be child laborers. Based on these numbers and the fact that child labor is
usudly underreported, a consarvaive estimate of 10% of the unskilled laborers income in the
gpparel sector is assigned to children’s vaue share in the appard sectors in India, Sri Lanka and
rest of South Asa. For other Asian countries and the rest of the World child labor is assumed to be



lower, a 5% and 2% respectively. In order to cdculate children’s total endowment it is assumed

that in the benchmark eqilibrium the children spend 50% of their time working.*

3. Simulation Results
3.1 Main Results

The objective utilized in the CGE modd is a 25% reduction in child labor in the appard
sector in sdected Asian countries. This vaue is chosen arbitrarily for ease of expostion. Four
counterfactua exercises are undertaken in the modd. They are:

1. Import tariff: The US and OECD impose tariffs on imports of appard products from the
countries that use child labor in the production of apparel products.

2. a Domedic Taxes Governments in countries where child labor exiss impose
proportiond taxes on the use of child labor in the gpparel sector and then transfer the
tax revenues to the representative child. Although this may be an unlikdy option in
redity, the results from this exercise are expected to offer vauable ingghts for policy
makers.

b. Domegtic Taxes Governments in countries where child labor exists impose
proportiond taxes on the use of child labor in the gpparel sector and then transfer the
tax revenues to the representative adult.

3. Subsidy: The US and OECD subsidize non-market activities of the representative child
in countries where child labor exist.

In the firgt set of results we assume the existence of child labor only in the gppardl sector.

Since the employment of children in the appardl sector in poor countries has drawvn mogt criticiams
in the US, it is informative to examine firg the likely effects of different policy insruments on child
labor under the assumption that these children are unable to get employment in any other sector.

*n the absence of any concrete data on children’s non-market activities, this division between work and non-
market activitiesisarbitrarily assumed in the benchmark equilibrium. On the basis of anecdotal evidence, itis
probably saf e to assume that on average children work 50% of their availabletime. It is aso worth mentioning
here that the division between market and non-market activitiesis endogenous. Once the policy instruments are
introduce the division between labor and non-market activities will be determined.
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Later, this assumption is rdlaxed and sengtivity anadyses are conducted under the assumption that
children can be employed in other sectors too.

We assume a high subgtitutability between child labor and adult unskilled labor. Specificaly,
we assume that the eadticity of subgtitution is 5 between child [abor and unskilled adult [abor. The
support for a high dadticity is abundant in the literature. Among others, see Silvers (1996), Basu and
Van (1998), and Rahman (1997). Silver (1996) argues that employers substitute unskilled workers
with child labor in order to maintain a low cost of production. Basu and Van (1998) use this
subdtitutability as the main basis of their modd to generate multiple equilibria. While investigating the
child labor stuation in Bangladesh, Rahman (1997) identifies the subdtitutability between adult and
child workers to be high. This subdtitutability works as a strong “pull” factor for the incidence of
child labor.

Given the assumptions of the modd, the first set of results is presented in a series of tables
below. The detailed results of sengtivity andyses will be confined to the Appendix D. Table 1
shows the amount of child labor (vaue share of children in the appard sector) in the gpparel sector

by regionsin 5 different scenarios.

Table1: Children'sValue Sharein Apparel Production by Scenario
(Millions of USdollars)

Benchmark Post-Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

India 75 65 57 57 57
Sri Lanka 16 12 12 12 12
Rest of South Asia 42 32 32 32 32
Other Asian countries 435 348 326 326 326
Rest of the World 296 272 222 222 222

A brief note on the benchmark vaue isin order. As discussed earlier, gpproximately 20%
of the appard sector labor force is accounted for by child labor. Children receive gpproximately
50% of the adult wage. Based on these esimates, the benchmark vaue share of children is
caculated and presented in the first column of Table 1. In order to achieve the predetermined target
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of 75% of benchmark child labor, the rates for the tariff, taxes, and subsdy were endogenoudy
determined in the modd. However, to achieve the target we adlowed these ingruments vary only
between 0 and 2000%. That is, for example, if 2000% tariff or tax failed to reduce child labor by
25%, we didn't raise them any further because any further increase is unlikely in redity. Therefore,
in the next four columns of Table 1 children’s vadue shares are endogenoudy determined to reach
the targeted level of 75% after the introduction of tariff, domegtic taxes, and subsidy respectively.

Table 2 summarizes the magnitudes of these policy indruments. Interestingly, in spite of a
2000% taxiff, children’s value share does not fal by 25% (second column of Table 1) in India, the
rest of Asa, or the rest of the world. For example, a 2000% tariff on apparel imports from India
reduces child labor in that sector only by 14% (from US$75mill to US$65mill). While many experts
and politicians advocate the use of tariff to curb child labor or seek to ban products made with child
labor, the results show that even a prohibitively high tariff cannot achieve even a modest target in
countries where the incidence of child labor is rdatively high. On the other hand, domestic taxes and
subsidies from the developed countries gppear effective in achieving the target, at modest rates of
19-23%.

Table 2: Tariff, Tax, and Subsidy Rates by Scenariosand Subsidy Amounts

Tariff Tax Tax Subsidy Subsidy

(Revenue (Revenue Amount
Transferred Transferred (millions of

to children) to adults) Us$)

India 2000 21 23 19 18
Sri Lanka 38 21 23 19 4
Rest of South Asia 54 21 23 19 10
Other Asian countries 2000 21 23 19 101
Rest of the world 2000 21 23 19 69

The last column of table 2 is of particular interest to policy mekers in the US and the
OECD. It trandates the subsidy rates into absolute U.S. dollar amounts needed to induce children
that are employed in the gpparel sector to withdraw from work and participate in non-market
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adtivity.”> The number in the row for India is 18. It implies that the United States and OECD
countries need to make a transfer payment of US$ 18 million, each paying 50% of this amount, to
Indian children to encourage them to reduce their work effort by 25% and utilize the time saved in
acquiring education. Only then will child labor fal to 75% of the benchmark leve.

The United States and OECD countries, on a regular bads, trandfer funds to different
programs of the ILO for improving labor standards. If the US and the OECD countries desire to
reduce the worldwide child labor in the appard sector by 25%, they will need to earmark
goproximately US$202 million (table 2 column 5 totd) for the countries where children work in the
apparel sector.® Given the dtatic nature of the andysis it should be noted that in a dynamic context
this amount is expected to go higher. Therefore, this amount can be considered the estimated annua
transfer amount that is required to go from the developed to the developing countries. In a related
paper, Brown, Deardorff, and Stern (1999) conjectured that the amount of money needed to
subgdize education of poor youth is minuscule compared to wha the United States done
contributes to many domegtic and even internationa initiatives. The figures presented here seem
supportive to their conjecture.

The estimates of subsidies can further be compared with some figures derived from different
ILO sources. A relevant question is whether the estimates of the subsidy amount, derived from the
CGE andyss, make sense. To invedtigate this we need information on child labor in the gppardl
sector in a specific country or a region. Since figures on children employment in the gpparel sector
by country or region are not available, we will use estimates of child labor in the appardl sector of
Bangladesh. The question we investigate is. how much should the subsidies be to reduce child labor
in the appard sector of Bangladesh by 25%7?

Anker and Mekas (1996) document information on economic incentives intended to reduce
child labor. Their 18-country survey was conducted in collaboration with the Internationa Save the
Children Alliance, the Internationad Group on Child Labour, and the UNICEF International Child

® For simplicity, this paper assumes away any possihility of children being displaced and forced into activities
less desired than working in afactory, for example, prostitution.
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Development Centre. They find that different NGOs were using a variety of income replacement or
subsidy programs to attack the problem of child labor. 31 NGOs out of 34 reported that such
programs were successful in reducing child labor. The payments in-kind were the most common
form of benefit and their average cost per child per year was US$75. Rahman (1997) reports that
approximately 200,000 children are employed in the appardl sector in Bangladesh. Based on the
information provided by these two sources, the approximate subsidy required to reduce child labor
by 25% from the Bangladeshi appard sector is approximatdy US$4 million. According to the
figures presented in Table 2, the United States and OECD need to pay US$10 million to reduce
child labor by 25% in the gpparel sector in the South Asa which is comprised of Bangladesh,
Pakistan and Nepd in the disaggregated GTAP dataset. The estimates from the CGE mode
appear to be quite reasonable.

Table 3 summarizes the effects of the different instruments on appard exports. The
exporting countries are organized in rows and the importing countries in columns. The figures on the
diagona are tota consumption of domestic appardl. As a result of 2000% tariff, gpparel exports
from Sri Lanka and the rest of South Asato the US and the OECD countriesfal by 64% and 84%
respectively. A 2000% tariff by the United States and OECD reduces India’s export volume of
goparel from US$3 hillion to zero, which is equivaent to a complete ban on apparel imports from
India. A ban (or a prohibitive tariff) could potentially evaporate the trade of appard between India
and the US. Such a trade redtriction, however, does not reduce child labor in the Indian apparel
sector by a 25%.

This fallure of a prohibitive tariff can be explained by the large domestic consumption of its
own appare products by India. This large domestic demand for its own apparel products, as
indicated by the figures on the diagond of each sub-table in table 3, explains why such a prohibitive
tariff cannot achieve the objective. Indian consumers spend more than its combined exports volume
to the US and the OECD countries in the benchmark. The appardl sectorsin al countries, however,
ghrink unambiguoudly.

® Theissues of implementation and monitoring are ignored here because they fall outside the scope of this
paper.
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Table3: Appard TradeVolumesunder different scenarios (millions of US$)

India Si Lanka Rest of Asia USA OECD Rest of the
South Asia World

3.1Benchmark Apparel Trade:
India 4,765 0 3 92 981 2,417 370
Sri Lanka 0 93 0 3 906 618 8
Rest of South Asia 0 5 1,534 15 1,792 2,100 111
Other Asian countries 5 14 52 28,853 13,648 29,441 5,455
usS 2 2 0 139 98,766 3,644 2,878
OECD 5 8 13 1,714 7,113 205,766 4,888
Rest of the World 0 5 0 114 9,757 20,395 77,713
3.2 Post Tariff:
India 4,658 0 3 95 0 0 388
Si Lanka 0 87 0 4 398 153 9
Rest of South Asia 0 3 1,445 16 396 246 128
Other Asian countries 5 7 46 27,363 0 0 5,494
usS 2 1 0 117 112,929 6,289 2,523
OECD 5 4 11 1,535 21,033 227,149 4,529
Rest of the World 0 2 0 109 0 0 77,062
3.3 Post Input Tax (Tax Revenue Transferred to the Representative Child):
India 4,762 0 3 92 978 2,410 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,789 2,095 111
Other Asian countries 5 14 52 28,834 13,631 29,396 5,447
us 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7120 205,791 4,892
Rest of the World 0 5 0 114 9,756 20,386 77,690
3.4 Post Input Tax (Tax Revenue Transferred to the Representative Adult):
India 4,762 0 3 92 978 2,410 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,789 2,095 111
Other Asian countries 5 14 52 28,834 13,631 29,396 5,447
us 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7,120 205,791 4,892
Rest of the World 0 5 0 114 9756 20,386 77,690
3.5 Post- Subsidy:
India 4,762 0 3 92 978 2,409 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,788 2,094 111
Other Asian countries 5 14 52 28,836 13,630 29,394 5,447
us 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7,120 205,791 4,893
Rest of the World 0 5 0 114 9,755 20,385 77,691
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These results refute the popular belief, advocated and made popular by Senator Tom
Harkin in 1992, among various activist groups that a complete ban on products made with child
labor can force developing countries to diminate child labor. Note that we have not yet assumed
child in other sectors. As we have dready found that a pre-exigting, large amount of child labor is
hard to diminate. Therefore, it is intuitive that if such a prohibitive tariff cannot reduce child labor in
ardatively smal sector, it islikely fal to reduce child labor in other sectors.

On the other hand, the appard sectors in the United States and OECD expand
unambiguoudly. The value of consumption of domestic gppardl products by the United States
increases from a benchmark amount of US$99 billion to US$113 hillion. Also, the apparel exports
from the United States rise from US$6.7 billion to dmost US$9 hillion. This partid equilibrium
picture is exactly what the popular media and protectionist groups rely on to conjecture thet a tariff
by the United States may not only reduce child labor in developing countries but aso improve the
production of the apparel sector in the United States. This partid improvement in the performance
of the United States gppardl sector is mideading because they ignore the of genera equilibrium
effects.

Such contractions or expansion of gpparel sectors may have important welfare
consequences for both the children and the adults in dl countries. For example, the expansion of
the apparel sector in the US has to occur at the cost of resources withdrawn from other sources.” A
tariff essentidly causes aredigtribution of wedlth in every country. Unless the positive terms of trade
effects more than offset the negative volume of trade effects, the United States cannot benefit from
tariffs. Therefore, without examining the overdl wdfare implications of such a shift, we cannot
conclude that a unilaterd tariff is beneficid for the United Stetes.

Table 3 dso shows that dthough domestic taxes or subsidies reduce child labor by exactly
25% in appard sector, they do not ater export performances of these countries sgnificantly; nor do
they dter a country’s own consumption in any significant way. The reason is that while increased

” See Markusen et. a (1995), chapter 15.2 for a discussion of the welfare loss from tariffs.
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tariffs by the US and the OECD ggnificantly ater the terms of trade and the volume of trade,
domedtic taxes or subsidies do not. The ineffectiveness of domestic taxes and subsidies to dter
terms of trade and thus trade volumes in any significant way can be explained by the relatively smal
gzes of these exporting economies.

Before examining the wdfare impects of these ingruments, we will briefly investigate the
thelr impacts on adult labor in these countries. Table 4 summarizes the changes in vaue shares of
skilled and unskilled adult workers in the production gpparel and products. Not surprisingly, the
effects of a tariff on the adults workers in developed are opposite compared with those on adult
workers in the developing countries. On the one hand, the employment (represented by the vaue
shares) of both types of workers in the US and the OECD apparel sectors rise. On the other hand,
the employment of these two types of workers shrinks in the appardl sectors of India, Sri Lanka, the
rest of South Asia, other Asian countries, and the rest of the world.

The employment effects of a tariff on the “other” sectors are exactly oppodte. The
employment of workersin the other sectorsin the US and the OECD fdls whereas the employment
in the other sectors in dl other countries rises. While Table 1 shows that a tariff needs to be
prohibitively high to reduce child labor in some countries, table 4 shows that same tariff has the
largest generd equilibrium effects on the overdl employments of adults in dl countries. Since tariff
affects unemployment via affecting demand for the gppard products, the employment of adults in
both sectors and children in the gppardl sector is affected significantly.

Table 4 dso shows that domestic taxes and subsidies do not affect adult employment
sgnificantly. The reason is that child workers account for only between 2 and 10% of totd
employment in the countries that employ children. Therefore, a direct instrument that is capable of
reducing child labor by 25% need not be strong enough to affect the employment of adults.



Table4: Adults Value Sharesby Sectorsunder different scenarios (Millions of US$)

Benchmark Post Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

4.1 Skilled Adults Value Sharein Apparel Production
India 102 60 102 102 102
Sri Lanka 22 8 22 22 22
Rest of South Asia 56 22 56 56 56
Other Asian countries 1,660 768 1,660 1,660 1,660
OECD 10,738 13,511 10,740 10,740 10,740
us 6,099 7,054 6,100 6,100 6,100
Rest of the World 2,252 1,618 2,253 2,253 2,253
4.2 Unskilled Adults Value Sharein Appar e Production
India 679 387 695 695 694
Si Lanka 143 52 146 146 146
Rest of South Asia 379 139 387 387 387
Other Asian countries 8,261 3,729 8,349 8,349 8,349
us 22,417 25,904 22,421 22,421 22,421
OECD 50,991 64,061 51,004 51,004 51,004
Rest of the World 14,513 10,401 14,574 14,574 14,574
4.3 Skilled Adults Value Sharein the Production of Other Goods
India 25,705 25,746 25,705 25,705 25,705
Sri Lanka 1,193 1,207 1,193 1,193 1,193
Rest of South Asia 6,405 6,439 6,405 6,405 6,405
Other Asian countries 169,978 170,870 169,978 169,978 169,978
us 1,693,422 1,692,467 1,693,422 1,693,422 1,693,422
OECD 3,328,921 3,326,148 3,328,921 3,328,921 3,328,921
Rest of the World 430,329 430,964 430,329 430,329 430,329
4.4 UnsKilled Adults Value Sharein the Production of Other Goods
India 111,995 112,288 111,980 111,980 111980
Sri Lanka 4,094 4,185 4,091 4,091 4,091
Rest of South Asia 26,970 27,209 26,961 26,961 26,961
Other Asian countries 462,296 466,828 462,208 462,208 462,208
us 2,486,905 2483418 2,486,901 2,486,901 2,486,901
OECD 5502,399 5489330 5,502,387 5,502,387 5,502,387
Rest of the World 1,082,358 1,086,470 1,082,296 1,082,296 1,082,296

The welfare impacts of these instruments on children’s welfare are summarized in Table 5.
These impacts should be of interests to those who are concerned about the plight of children in poor
countries. A prohibitive tariff or banning importation of gppard products from smdl regions, such
as, therest of South Asia unambiguoudy reduces the production of apparels and child labor in those
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sectors. Such adrop in child labor is, however, accompanied by a worsening of children’s welfare

in those countries.

Table5: Summary Report on Child Welfare
(% Changesin Hicksian Equivalent Variation)

Post-Tariff Post-Tax Post-Tax  Post
(Revenue (Revenue Subsidy
Transferred Transferred
to children) to adults)

India -1 1 -2 4
Sri Lanka -2 1 2 4
Rest of South Asia -2 1 2 4
Other Asian countries -1 1 2 4
Rest of the World -1 0 2 4

The figures in the “Pogt-Tariff” column in table 5 confirm that tariffs imposed by
developed countries are detrimentd to children’s welfare in developing countries. Wheress if the
government in developing countries imposes proportiona taxes on child labor with the concomitant
tax revenues being passed on to children in a lump-sum fashion, children’s welfare rises (see the
second column of the above table). The intuition behind such an improvement is that while incressed
taxes reduce the demand for child labor, the resultant transfer more than offsets the loss in wage.
Absent any information and implementation problem, such a mechanism, dthough quite unlikdly,
seems far superior instrument to atariff imposed by developed countries.

If the tax revenues, however, are transferred to adults, children are unambiguousdly worse
off. Taxes amply engender a drop in children’'s wage by reducing the margind product of child
labor. In the abosence of any direct transfer, the children bear the brunt of lower participation in the
labor force. The last column of table 5 shows that subsidies from developed countries to the
children in poor countries improve children’' swdfare. That is, the most effective means to curb child
labor as well as to improve children’s welbeing seems to be a subsidy to children’s non-market
activities from developed countries. In addition to Brown, Deardorff, and Stern (1999), Maskus
and Holman (1996) and Maskus (1997) unequivocaly draw attention to the need for such
subsidies. Srinivasan (1996) aso underscores this point by stating “indeed a test of the depth of
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their [developed countries| humanitarian concern is the price that citizens are willing to pay for
trandating the concern into actud increase in welfare of workers in poor countries.” According to
table 5, children’s welfare in these countries rises by 4% because such subsidies, by producing a
wesdlth effect, islike to facilitate children’ s leisure and education. At this stage, it may not be unfair to
conjecture that such large atic gains have the potentid to become even larger dynamic gainsin the
sense that these children will become adults with higher stock of human capitd in the future. The
datic scope of this modd does not alow for quantification of such gains.

Finadly, Table 6 shows how these indruments affect the representative adults welfare in
both developing and developed countries. Under the tariff regime, the adults welfare in India, St
Lanka, the rest of South Asia, and other Asian countries fals sSgnificantly while the fal in wefare in
the rest of the world, the US and the OECD is dmost negiligible (not reported in the table). For the
other ingruments, the welfare effectsin al the regions except Sii Lankais negligible. To sum up the
findings, a tariff gopears to be the wdfare worsening for al. The policy implications appear
graightforward. Since developed countries can maintain amost the same level of welfare regardiess
of which insrument is used, it seems efficient to alow subsdization of children’'s non-market

activities

Table6: Summary Report on Representative Agents Welfare
(% Changesin Hicksian Equivalent Variation)

Post-Tariff Post-Tax  Post-Tax Post
(Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

India -1 0 0 0
Sri Lanka -3 -1 1 1
Rest of South Asia -3 0 0 0
Other Asian countries -1 0 0 0
us 0 0 0 0
OECD 0 0 0 0

0 0 0 0

Rest of the World
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3.2 Sengitivity Analysis

To better understand the influence of the parametric framework, brief discussions based the
results from a number of sengtivity caculations are presented in this part. The tables pertaining to
the discusson below are in Appendix D. It is found that the conclusons are robust with respect to
changes in the underlying parameters and benchmark data. Only oneindividua change is considered

a atime

Case 1: Pre-existing Distortions

It is well documented in the literature that child labor exists primarily because a variety of
market failures or distortions prevent children, or their parents, who make decisions on children’s
behalf, from alocating children’ s time efficiently between work and educetion or leisure. As aresullt,
in the competitive equilibrium children’s perticipation in the labor market is excessvely high. In the
gatic mode of this study, we may introduce a pre-exigting tax in the non-market activity of children
to account for such an exogenous digtortion. After introduction of this distortionary tax, athough
children are working 50% of the time, their labor supply is now inefficient unless the didortion is
removed. That is, in the absence of the distortion, children would be enjoying more leisure or
education and less work. Additionaly, we know from the theory of the second best that introducing
a second digtortion (trade barriers or other forms of taxes or subsidies) in the presence of an
exiging distortion (taxes and subsidies) might make an agent better off (Markusen et d 1995).

We reinvestigate the effects of these insruments in the presence of the pre-exiting distortion
in the non-market sector for the children. The above theory implies that introducing these
ingruments may actudly improve children’'s welfare. The tables in Case 1 of Appendix D are
produced under the assumption that a 25% pre-existing tax exists in the non-market sector of the
children. A digtortionary force causes excessve amount of child labor. Therefore, the tariff, taxes,
and subsidy rates need to be higher, compared to those in the origind case, to achieve the desired
reduction in child labor. The trade, adult employment, and adult welfare do not change in any
ggnificant way. The relaionships between different rates of distortionary tax and changes in welfare
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resulting from the introduction of policy tools in dl countries with child [abor are Smilar. Therefore,
figure 3 uses numbers from India and shows the relationships between the pre-existing distortionary
tax and changes in welfare resulting from these four instruments.

Figure 3: Pre-existing Distortion in Children's Non-market Activity
Sector and Welfar e Effects of Different Instruments: India
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The points on the left vertical axis comes directly from the first row of table 5, which shows
the changes in welfare of Indian children resulting from these insruments. We dso observe that
while the higher the digtortion, the more favorable are the effects of these insruments. However,
even in the presence of digtortionary tax in children’s non-market sector a tariff or a domestic tax
with transfers to the adults cannot improve children’s welfare above its benchmark leve. The lines
for “Taiff” and “Tax_RA” never cross the horizontd axis. Both quantitatively and quditatively,

these results are dmost identical to those with no pre-existing distortion.

Case2: Low Substitutability Between Children and Unskilled Adult Workers.

The analysis in section 4.3.1 was based on the assumption that children and adult unskilled
workers are highly subgtitutable. Now it is assumed the dl the parameters vaues from the origind
model except that the eadticity of substitution between child labor and adult unskilled labor remain
congtant. The dadticity is now 1 indead of 5. The rationae behind such an adternative experiment,
however, comes from the literature on child labor. Both Anker and Melkas (1996) and Quddus
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(1999) find that an entrepreneur employs underage workers to retain adult workers, especialy
mothers. The children come with their mothers and sometimes with other family members since
there are no day-care facilities available. Many garment workers are single mothers, usudly because
their husbands have deserted the family. Managers faced with pleas usudly rdent and dlow the
mothers to bring their children to the job to work with them. In this sense, we would expect to see
very low subgtitutability between adult unskilled and child |aborers in the gppard industry.

Under the new assumption on eadticity between unskilled adult labor and child labor, the
employment scenario for al countries, and export or production performances of the apparel sector
in the United States and the OECD do not vary sgnificantly. Hence for reasons of brevity, the
export performances for only India, Sri Lanka, rest of South Asia, and other Asan countries are
presented in Appendix D. Despite some quantitetive differences, the implications of the results
derived here remain the same as above.

In this case, the tariff does not have to be prohibitive as was in the previous case. The
welfare impacts of the tariff, however, are dmogt identical. The reason for asmdler tariff in this case
can be explained as follows. A tariff shifts down the demand for foreign appard products in
developed countries, which in effect reduces demand for inputs in the apparel sector in Asa Since
in the origind case adult unskilled workers are easlly subgtitutable with the child workers, a
reduction in ther employment is likedy to be eadly replaced by child workers. This high
subdtitutability renders it difficult for employers to reduce child labor by 25%. Thus only a
prohibitive tariff can achieve the desired reduction in the origina case. In the present case, children
and adult unskilled workers are close to complements so whenever the demand for an adult
unskilled worker decreases, the demand for child workers decreases as well. Therefore, areatively
modest tariff can achieve the target. Once the demand for appard products fdls, the demand for
both types of workersfal smultaneoudy.

On the other hand, the domestic taxes and subsidy rates have to be higher to achieve the
same reduction. Here a domestic tax directly reduces demand for child workers. Since they are not
as subdtitutable as before, the tax rate needs to be higher to achieve the desired reduction in child

labor. However, when children receive the transfers, a domestic tax produces larger welfare gains
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for children. In the base case, welfare rises by a meager 1%, here children’s welfare rises by 4%.
The intuition is that dthough the children will have to pay a higher tax, they dso receive higher
transfersin return that can be utilized to receive a more education or more leisure,

The positive wdfare effect of a subsdy is dso much higher, as is expected from a higher
subsidy rate and amount. The effects on trade are much less pronounced. One political economy
implication of such low subdtitutability is that there is a need for a new system to empower the
children. Thus, the children will benefit most when their labor is taxed with transfers coming back to
them in alumpsum fashion.

Case 3: Differencein children’s value share.

In this exercise we examine how the children’s value share and the effectiveness of each
ingrument are related. How do the results vary if children’s value shares in these countries are
actudly twice as much as that assumed in section 3? Once again both the qualitative and quantitetive
results are identical except for children’s value shares (which in the benchmark by assumption are
not the same) and the subsidy amount. The reason for the required subsidy being twice as much is
that the desired reduction in child labor is twice as much as before in absolute terms. Since including
a st identicd tables do not add any vaue to this discusson, only the table containing rates of tariff,
taxes, and subsidies and the the subsdy amountsisin Appendix D.

Case 4. When children do not receive any transfer from the adults

As mentioned earlier that children receive from the adults a fixed amount of the composite
consumption good. Here it is assumed that children do not receive any transfer from the adults. The
reason conducting this experiment is the unanimous theoretical and empirica finding thet the poverty
of the parents remains the important factor that contributes to excessive child labor. Therefore, it is
indructive to examine how the results are influenced if we assume the children to receive no
endowment from their parents. Only relevant tables are presented in Appendix D. These tables
pertain to the magnitudes of instruments, children’s vaue share in production (i.e. employment),
welfare of children and adults arein Appendix D.
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The most important result is the ineffectiveness of tariff. Even a 2000% tariff falsto
reduce child labor by 25% in most of the countries. Therefore, instead letting the tariff rate be
endogenoudy determined we fix it a 2000% and examine its effects. Only in the case of Sri Lanka
is this prohibitive tariff effective in reducing child labor. A 2000% tariff reduces child labor in Sri
Lanka by approximately 32%. In other regions the reduction in child labor ranges between 2 and
15%. For example, in the origind case, a 2000% tariff reduced child labor is India by 14%, where
the children’s vaue share fell from US$75 million to US$65 million. The same rate of tariff reduces
children’s vaue share to only US$72 million. In percentage terms, it is only a 4% reduction. As
expected the welfare effects are more pronounced in this case. In generd, a 2000% tariff in this
case has worse effects on children’ s welfare than a 2000% tariff in the origind case. For example, in
the origind case the welfare of Indian children worsens by 1%, while in this case their welfare
worsens by 5%. The negative welfare effects of a tariff on children in other regions are more
pronounce, as can be seen from column 1 of table D.4.1 in Appendix D.

Additiondly, the effectiveness of other instruments is dso subdued in this case. To achieve
the desired reduction in child labor, domestic taxes with transfer to the children have to be at least
50% higher than those in the origina case. For example, in the presence of transfer from the adults,
a 21% input tax can lower child labor in India by 25%, wheress, here the tax needs to be 33% to
achieve the same target. The wdfare effects, however, isidentica to those in the origind case. The
results vary significantly for domestic taxes with transfers to the adults. The tax rate has to be 77%
to reduce child labor by 25%, as opposed to 23% in the original case. The welfare effects are dso
huge. Such adomestic tax on child reduces children’s welfare by 20% in dl countries.

On the contrary, subsdy rates remain the same as those in the origind modd. When the
children, ingtead being pendized for working, receive subsidies for their non-market activities, the
subsdies are not required to be any higher than the origind case. The reason is tha the subsidies
directly shift the children’s budget congtraint up. Therefore the children can afford a little more of
both the consumption good and leisure without having to work for them. The implication from this
experiment is important for policy makers. The damages caused by a tariff or taxes are magnified
for the poorest of the poor children. By the same token, even smal subsidies may improve their
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wefare subgtantidly dthough subsidies do not completely remove the children from work.

Case 5: When children are employed in other sectors as well

Findly, we investigate the most intriguing case where children are employed in dl sectorsin
these countries. The fact that exports sector in developing countries employs only a smal fraction of
child workers is undisputed in the literature. For example, in Bangladesh 200,000 children are
employed in the gaments sector whereas the Bangladesh Bureau of Statistics suggest that
approximately 5 million children are working in the agriculture sector (Rahman 1997).2 Therefore,
this section extends the original case by only adding child labor in other sectors. This addition of
child labor facilitates a fresh invedtigaion into the effectiveness and consequences of each
ingrument. Based on the evidence presented in the previous section regarding the value share of
children in the appardl sector we make a conservetive assumption about children percent
contribution in other sectors. Table 7 summarizes this information. The tables containing detailed
results are in Appendix D.

Table 7: Children'sValue Percent Share by Sectorsby Regions
India Sri Lanka Rest of Rest of  Rest of the

South Asia Asia World
Apparel Sector 10 10 10 5 2
“Other” Sector 5 5 5 3 1

Since in this case child labor is subgtantidly higher than in the origind case, an indirect
indrument such as a tariff cannot affect the child labor significantly. Given the assumptions, dl the
instruments except tariff are able to achieve the desired reduction in child |abor. Therefore, we have
fixed tariff a 2000% to examine its impact on children. Even after a 2000% tariff the child labor falls
by a huge amounts in the gpparel sector. Since most of other sectors categorized as informa and
non-traded sectors, child labor in other sectors fals very little. In generd, it is dmost impossible for

8 See, among many sources, ILO (1996a), Grootaert and Kanbur (1995), Ravallion and Wondon (1999), Panagariya
(2000) and Maskus (1997).
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a taiff to reduce subgtantiadly the employment in the informa sectors. Table 8 summarizes the
effects of atariff on the employment of children in two sectors.

Table 8: Changein Child Labor from a Tariff
(as Per centage of Benchmark) by Sectors

Apparel Other Overdl

India -41 -1.87 -2
Sri Lanka -94 0.00 -7
Rest of South Asia -74 -3.30 -5
Other Asian countries -58 -7.78 -9
Rest of theworld 30 -4.03 -5

Domedtic taxes, and subsidies, assuming they are enforceable, are able to reduce child labor
by 25% because they are atacking the child labor directly. In this case, however, subsidies required
to induce children to withdraw from labor market are substantialy higher. Essentidly, the results in
this section are only quantitatively different than those of the origind modd. For example, to reduce
child labor in India by 25% the US and OECD need to share gpproximately US$1.4 hillion of
transfer fund to India (See Table D.5.2 in Appendix D). In the origina case, in which child labor
exigts only in the gppard sector, a transfer of mere US$18 million can successfully achieve a 25%
reduction in child labor. Thus, the results in section of sengtivity andyss deserve specid attention
from the policy makers because reducing child labor, let done diminating it, may be a very complex
task.

Since a tariff directly reduces the demand for gpparel products from developing countries,
the employment of adults in the gppardl sector cannot escape the impact of such a prohibitive tariff.
Table 9 shows that a 2000% tariff reduces the adult employment in the apparel sectors of
developing countries in the same way as it affect the child labor. As expected, the same tariff raises
the employment of adult workers in the US and the OECD. These results are quditatively smilar to
those derived from the origind mode. The zeras in Table 9, however, do not imply “no-change’ in
adult employment for the respective countries but that a the changes are indgnificant. The
employment of adults remains virtudly unaffected after domestic taxes or subsidies (Seetable D.5.3
in Appendix D). Such reductions in employment in the appard sector have implication for its
production level. Tables presented in Appendix D show that the production of apparels and other
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goods (the sum of row figures in tables D.5.4 and D.5.5) and ther trade fdl dragticdly after a
2000% tariff imposed by the US and the OECD.

Table9: Changein Adult Labor from a Tariff
(as Per centage of Benchmark) by Sectors

Unskilled Labor | Skilled Labor
Apparel Other |Apparel Other
India -40 0 -40 0
Sri Lanka -94 3 -94 2
Rest of South Asia -72 1 -73 1
Other Asian countries -54 1 -54 1
us 12 0 12 0
OECD 23 0 24 0
Rest of theworld -27 0 -27 0

Table 10 Summary Report on Welfare (% Changes
in Hicksan Equivalent Variation)
Post-Tariff ~ Post-Tax Post-Tax Post
(Revenue (Revenue Subsidy
Transferred  Transferred
to children)  to adults)

Children’sWelfare

India 0 1 -2 4
Sri Lanka -1 1 -2 4
Rest of South Asia -1 1 -2 4
Other Asian countries -1 1 -2 4
Rest of the World 0 0 -2 4
Representative Agents' Welfare

India -17 -11 -10 -11
Sri Lanka 21 -10 -9 -10
Rest of South Asia -19 -8 -8 -8
Other Asian countries -23 -6 -6 -6
USA -3 0 0 0
OECD -1 0 0 0
Rest of the World -9 -2 -2 -2

It is no surprise that negative welfare consequences of atariff on developing countries would
be enormous. The wefare effects are shown in Table 10. It is worth noting at this point thet the
current CGE andysis did not consider asset specificity. However, we can safely infer that under an
dternative assumption of specific (immobile) capitd the negetive welfare consequences would be
subgtantially more conspicuous. This cdls for extreme caution in the choice of instrument to curb
child labor.
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4, Summary

This paper uses a computational equilibrium modd of internaiond trade in gppard to
investigate the consequences of policies intended to curb child labor in sdected Asan countries.
Tariffs gpplied to reduce child labor may be wefare worsening for working children. Domestic taxes
on child labor, if accompanied by lump sum trandfers to these children, increase their wefare.
Instead, if the parents receive the lump sum transfers the children are worse off. This paper dso
shows that transfer payments from the developed countries in the form of subsidies to non-market
activities of children in these countries may not only reduce child labor but dso improve ther
welfare. Although semming from a static modd, which does not represent education decisons
explicitly, the results bear important implications for policy makers in both developing and
developed countries.

Further, some sengtivity andyses are carried out. The results from the sengtivity andyses
can be summarized as follows. Fird, as the pre-exigting digtortions in children’s non-market activity
increases the trade or non-trade tools are required to be higher to achieve a 25% reduction in child
labor in sdected Asian countries. However, as is seen in the origind case, only subsdies or
domestic taxes with transfers can reduce child [abor as well as improve the welfare of the children.
Second, there is a pogtive rdation between the dadticity of subgtitution between unskilled adult
workers and child workers and the tariff. That is, when this dadticity is low, a modest tariff can
reduce child labor by 25%. However, in this case, domestic instruments are not as effective. These
instruments need to be more severe to achieve the target reduction in child labor.

Third, the larger the benchmark amount of child labor, the lower is effectiveness of dl these
ingruments, especidly tariff. Fourth, the poorer the children, the harder it is to remove them from
work. For if children are too poor, even a 2000% tariff cannot reduce child labor by 25%. The
taxes need to be higher too in this case. Subsidies, however, do not have to be raised in order to
attract the working children to education or non-market activities. Findly, If children are employed
in other sectors, which are not only significantly larger than the gpparel sector but aso beyond the
direct influence of tariff it is impossible to reduce child labor with any trade redtrictions. In this case,
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domestic instruments can only achieve the desired reduction in child labor. However, subgdies, as
seen in the origind case, dill remain the optimum choice to achieve the targeted reduction in child
labor without worsening children’ swelfare.

These sengtivity andyses show that the quditative conclusons of the origind case are
robust with respect to changes in the underlying parameters. It is worth reiterating that only a small
portion of child laborers works in export industries. Thus the computed subsidy amounts from the
origina case should be viewed in combination with those caculated in case 5 and be consdered as
a patid guide to the solution of the child labor problem in poor countries. Any messure that
exclusvely targets export indudtries will have moderate effects on the totd extent of child labor in
developing countries (Melchoir, 1996).

Although ssemming from a static model, which does not represent the education decison
explicitly, the results bear important implications for policy maekers in both developing and
developed countries. A fruitful extenson of this work would be the explicit incluson of the education
decison in this modd to analyze the impact of these trade and non-trade instruments in a dynamic
setup. The anticipation of a new computationd journey that will explicitly conduct a dynamic
andysis of child labor standrads, internationd trade, human capita, and economic development

seems afitting place to conclude this gatic andyss.
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Appendix A: Moded Equationsused in GAM SMPSGE Codesin Chapter 4

This gppendix draws heavily on Rutherford (1998). In addition, to the equation given in
Rutherford (1998) some equations are added to describe the specific modd used in the current
andyds.

Production

In the GTAP model there are two types of produced commodities, goods produced for
domestic markets and goods produced for export. Specificdly, if D;, is domestic output and X, is
export, then

Y, =l oy neppxp o[

where Y, isthe activity levd for good i inregion r. Producers are competitive, implying that given a
vauedf Y, supplies to the domestic and export markets are given by:

D, = YiraPr (pﬁ’ pif)

Xir :Yiraixr (p:jr ! p|)r()
In the current andlysis, D;; and X, are assumed to be perfect substitutes (that is ?=1). Then
Yir = airDir +birxir .
Inputs to production include primary factors and intermediate inputs. Intermediate demands
are proportiond to the leve of activity, so that total intermediate demand for i inregionr is

o]
IDir :a erai]-r .
j
Following Armington (1969) intermediate demand is represented as the composte of
imported and domestic goods as imperfect subgtitute. Thus, we have:

ID;, :[ai'rm{r +b},M|{r]J/r

inwhich DI, is domestic intermediate and is Ml;; imported intermediate demand.

A Cobb-Douglas production function relates activity level and factor inputs. Producers
minimize unit cost given factor prices and gpplicable taxes. The factor demand solves:

.o F : .
mn q Py (1+tfir):Dfir st. j;,Q D =Y,
f f
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taking Y;; as given. Linear homogeneity of the production function implies that factor demands may
be expressed as the product of an activity and compensated demand function depending on factor
prices and factor taxes:

FD;, = Yirai':r(pi'j'ti'?)'

Among the five primary factors into production, unskilled labor is represented as a
composite of unskilled adult and child Iabor. Thus, we have

uL,, =[a}ﬂLL?r +biU,LCL?r]J'/g.

In the current mode we made two assumptions regarding subgtitutability between unskilled
adult labor and child labor. In the origind case we assume an eadticity of subgtitution of 5 (i.e
0=0.2) and in case 1 we assume an dadticity of subgtitution of 1 (i.e. g=0).

Public and Private Demand

Public sector output is assumed to represent a Cobb-Douglas aggregation of market
commodities:

G
ir

Gr:qéwﬂ .

As is the case for intermediate demand, an Armington aggregetion of domedtic and
imported inputs defines public sector demand:

@, :[aSDG{, +bﬁ:|\/|<3{r]]’r :

Public sector output is exogenous. The compostion of public sector inputs, however,
responds to relative prices, gross of gpplicable tax, implying that given avaue of GD;;, demand for
public sector inputsis given by:

GD,, =G, aC [p2.pM, 8.

The utility function of the representative adult is CES:

1fr
RA _ 28 RACD'
Ur - air ir

> D> D
oo Y el el
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As s the case for intermediate and public demand, an Armington aggregation of domestic
and imported inputs defines each commodity:

cDRA = aiFfADc{r+bﬁ’*|\/|c{r]]/r .

Aggregate find demand is then defined by regiond expenditure and the unit price of
aggregate of domestic and imported goods, gross of gpplicable tax:

T opfetd
Regiona expenditure by a representative adult (M?A) includes factor income, net capita
flows and tax revenue, net of cogt of investment and public expenditure,

The utility function of a representative child includes consumption of composite commodity
and non-market activities. Then

. /d

Ur =@ Ref +bReaLE .

A representative child's expenditure (MrRC) includes his labor income and a fixed
endowment that he receives from the representative adullt.

Bilateral Trade

There are three types of imports in the modd: imports to intermediate demand (Ml;;),
imports to public sector demand (MG;;), and imports to consumption goods demand (MC;,).

é o

[o]

M, +MG;, +MC;, = &q alf M/,
€s g

where M4 refersto the import of commodity i from regionto storegionr.

Two tax margins and a trangportation cost goply on bilaterd trade in the modd. Red
trangport costs are proportiona to trade:
T, =t. M

irs — “irs'Vlirs

and these inputs are defined by a Cobb-Douglas aggregate of internationa transport inputs supplied
by different countries:



o - T
aTe=i:O™DF

irs ir



Bilaterd trade flows are determined by cost-minimizing choice, given the fob export price
from regionr, p*, the export tax rate, t:, and the import taiff rate, t". The mode formulation
assumes that the export tax applies on the fob price (net of trangport margin), while the import tariff
gpplies on the cif price, gross of export tax and trangport margin. We may then write the demand

for bilaterd imports as
M irs = M isai)r(s(p?r(q’ ti)r(%’pT ’ti'\f%)
Income and Expenditure

Consumer expenditures for a representative adult are the sum of factor earnings and tax
revenue, net the cost of investment, public sector output and net capita outflows:

MA =3 (pfF Factor income
+& 14 (pRDy +pX,,) Indirect taxes
+é i L PiC Y e, Taxes on intermediate goods
+é. i thirPf FD iy Factor tax revenue
+a t8pSPaD Public tax revenue
+Q 1t5pSPeD, Consumption tax revenue
LF- QRO VIN Export tax revenue
+ A XM )+ pT T ) Tariff revenue
- é. PR Invesment demand
& Sl ho e Public sector demand
- pyB, Current account balance

Capital flows in the base year are represented by B, in this expresson, and in a
counterfactuad equilibrium these are held fixed and denominated in terms of the numeraire price
index, the consumer price leve inregion n (USA).

Consumer expenditures for a representative child are the sum of labor earnings and
endowment of consumption goods received from the representative adullt.

MFC =pCL, +EC
Market Clearance

D,, =DI, +DG, +DC,, +1,, Domestic Output

r I



M;, =Ml +MG;, +MC, Imports

xir :é, sMirs+TDir EXportS

Fo=a i Yiah Primary factors
Zero profit

Production. Compstitive producers operating congtant-returns technology earn zero profit in
equilibrium. For the GTAP producer, the vadue of output to the firm equds the vaue of sdesin the
domestic and export markets net of applicable taxes. Costs of production include factors inputs
(taxed at rate t™) and intermediate inputs (taxed at rate t'®):

[pPa® +pafo- 1Y )= afp et )+ 8 ol t)
t f

Imports Zero profit conditions gpply to trade activities as well as production. In equilibrium, the
vaue of imports a the domegtic cif price therefore equas the fob price gross of export tax, the
trangportation margin and the gpplicable tariff.

pi'\r/I = é ai’\I{Islpixs @"'ti);r)"'tirsp-r](l"' ti'\gr)

S

Investment, public, and private demand. Armington aggregation functions transform domestic
and imported goods into composite goods for investment demand, public sector demand, and
private demand. Zero profit for these activities provide the following equilibrium identities:

pilr :C(pi?’ p:\f ’ailr ’bilr)
pﬁ =C(p||:|?!p|'\ﬁI !aﬁabﬁ)

pS =clp?,pM,ag bS)
in which

C(pD’pM ’a'B) °min gy p°D+p" M (aD? +r3|\/|?)l'/?
= (as p]bs +RS p]MS )1/1'5
Is the unit cost function defined by

the constant- l ati city-of -substitution aggregate of domestic and imported inputs.



Appendix B: GAM S Parameters Explicitly Represented

Symbols Parameters  Description

Parametersin Figure 2:

ti\: ty(i,r) Output tax

tiIrD ti(j,i,n Intermediate Input tax

tiFr tf(f,1,r) Factor tax

ti);r x(i,s,r) Export tax

ti'\gr tm(i,s,r) Import tariff

ti? ta(i,n Tax rates on government demand
tﬁ tp(i,n Tax rates on private demand

Yia;, vam(ir)  Aggregateintermediateinputs
FD, vim(f,i,r) Value of factor inputs (net of tax)

M vxmd(,r,s) Vaueof commodity trade (fob — net of export tax)
Tis vtwr(i,r,s)  Transport services

D, vst(i,n Value of international transport sales

DG,, vdgm(i,r) Government demand (domestic)

MG;, vigm(i,r) Government demand (imported)

DC;, vdpm(i,r) Aggregate private demand (domestic)
MC,, vipm(i,r) Aggregate private demand (imported)

CL,, cvfm(i,r) Children’ s value share in production
Other Parameters:

M, vim(i,r) Total value of imports (gross tariff)

Xir vxm(i,r) Value of exports (gross excise tax)

Dy vdm(i,r Value of domestic output (net excise tax)
Dl vdfm(i,r Aggregate intermediate demand (domestic)
M1 vifm(i,r) Aggregate intermediate demand (imported)
CD; vpm(i,r Private Expenditure

GD; vgm(i,r Public Expenditure

Mg vm(d,i,r) Armington supply

(D] vd(d,i,r) Domestic supply

B, b(r) Current account balance

Notes on subscripts:

0] = Commodities (Apparel, other commaodities, and investment composite goods)

rs = Regions (USA, OECD, India, Sri Lanka, Rest of South Asia, Rest of Asia, and the
Rest of the world)

f = Factors (Land, Capital, Natural Resources, Skilled, Unskilled, and Child)

d = Sectors (Private, Public, and Investment)
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Appendix C: GAM S Representation of the GTAP dataset and M PSGE For mulation

$TITLE GTAPINGAMS -- Static Multiregional Child Labor Model in MPSGE Syntax

Note:
Thisisthe model implemented in MPSGE.
This implementation accomodates both constant-elasticity of
transformation between production for domestic and export
markets (eta< +INF), and perfect substitution between
those markets (eta=+INF).
Variables, equations and GAM S keywords arein UPPER case.
Sets and parametersarein lower case.

Read the dataset using the standard routine:

L I S T

$LIBINCLUDE mrtdata CL

Table clshr(i,r) children's sharein production value

ind Ika ras asi usa oec row
wap 0.1 0.1 0.1 0.05 0.02
oth 0.05 0.05 0.05 0.03 0.01;

parameter clshar Children's Value percent share in production;
clshar(i,r)=clshr(i,r)* 100;

parameter distax Preexisting distortionary tax in children'snomarket sector;

Parameter TCLEO(R) PREEX TAX DRIVES A WEDGE BTWN PRI AND SOCIAL VALUE OF LEISURE;
TCLEOQ(R)=0.25;
distax(r,"Pretax")=tcle0(r)* 100;

parameter cvfm(i,r) children value share in production,
pclO(i,r) reference pricefor child input,
tcl(i,r) faxtor tax on child,
cle(r) non market activityies of child,
nvfm(f,i,r) new value of factor inputs,
clend(r) Children'stime endowment;

scalar endtfr arbitrary endowment value received from adult /2/;
parameter tfr transfer from adutls;

tfr(r," Tfr")=endtfr;

nvfm(f,i,n)=vfm(f.,i,r);

cvfm(i,r)=clshr(i,r)* (nvfm("1ab",i,r));
vim("lab",i,r)=((1-clshr(i,n))* (nvfm(" lab",i,r)));
tel (i,n)=tf("lab",i,r);

pclO(i,r)=1+tcl(i,n);

evoa(" lab",r)=(evoa(" lab",r)-sum(i,cvfm(i,n));
cle(r)=sum(i,cvfm(i,n);
vipm(i,r)=(vipm(i,r)-cvfm(i,n);
clend(r)=cle(r)+sum(i,cvfm(i,r);
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SCALAR

eta Elasticity of transformation - domestic vs. exports [ +inf/,
esubdm Elasticity of substitution - domestic vs. imports  / 4/,
esubmm Elasticity of substitution - imports /181,

parameter elasdm Elasticity of substitution between imports;
elasdm(r," Esubdm')=esubdm;

set tmcl(i,s,r) I dentifies trade flows subject to tax,
ticl(s) I dentifies regions with tax on child labor
scl(r) Subsidy on child leisure;

scalar cltax  Flagfor tax paidto children /0/;

tmdl(i,s,r) = no;
tlcl(s) = no;
scl(r) = no;

PARAMETER CLTARGET(R); CLTARGET(R)=1.1;

parameter waptrade Initial Apparel Trade;

waptrade(s,r) = vxmd("wap",s,r)* 10000;

waptrade(s,s) = sum(d, vd(d,"wap",s))* 10000;
waptrade(s,"tot_ex")=sum(r,vxmd(" wap",s,r))* 10000;
waptrade(s,"tot_prd")=(waptrade(s,"tot_ex")+waptrade(s,s));

parameter othtrade Initial Other Trade;

othtrade(s,r) = vxmd("oth",s,r)* 10000;

othtrade(s,s) = sum(d, vd(d,"oth",s))* 10000;
othtrade(s,"tot_ex")=sum(r,vxmd(" oth",s,r))* 10000;
othtrade(s,"tot_prd")=(othtrade(s,"tot_ex")+othtrade(s,s));

set unsk(f) /labf;

SONTEXT

$MODEL :child

$SECTORS:
(o(s] I Private consumption
G I Public provision
Y(i,r)$vom(i,r I Output
M (i,)$vim(i,r) I Import aggregation
A(d,i,n)$va(d,i,r) I Armington aggregation of domestic and imports
Cl(n$cle(r) I Child labor supply
CLS(R)$cle(r)
YT I Transport

$COMMODITIES:
PC(r) I Private demand
PG() I Public provision

PY (i,r)$(vom(i,r) and (L/eta=0)) ! Output price
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PD(i,r)$(vdm(i,r) and VETA) I Domestic price

PX(i,n)$(vxm(i,r) and VETA) I Export price
PM (i,n)$vim(i,r) I Import price
PA(d,i,n)$va(d,,r) I Armington composite price
PF(f,r)$evoa(f,r I Factor price
PT I Transport services
PCL(r)$cle(r) I Child's Wage
PCLS(r)$cle(r) I Child's Wage
PCLAB(r)$cle(r) I Child'slabor
$CONSUMERS:
RA() I Representative agent
RC(r)$cle(r) I Representative Child
SAUXILIARY:
TAU(s)$cle(s) | Tariff/tax/subsidy rates
*  Production:
* | have added the last line in this block
* assumed CES in other inputs and child labor

$CONSTRAINT:TAU(n)$cle(r)
CLTARGET(r) =E= CL(r);

$PROD:Y (i,nn$(vom(i,r)>0 and V/eta>0) S.0 T:eta va:llab(va):5
O:PD(i,r) Qvdm(i,r) A:RA(r) T:ty(i,n)
O:PX(i,n) Qwxm(i,r) A:RA(N T:ty(i,n
EPAC" N Qvam(J,i,r) A:RA(r) T:ti(j,i,r)
I:PH(f,n) Qvfm(f,i,r) P:.pfO(f,i,r)

+ ARA(r) T:tf(f,i,r) va$(not unsk(f)) lab:$unsk(f)
I:PCLAB(r) Q:cvfm(i,r) P:pclO(i,n)
+ A:RC(r)$cltax A:RA(R)$(not cltax) T:tcl(i,r) N:-TAU(N$TLCL(r) lab:

*

| have added the last line in this block
* assumed CES in other inputs and child labor

$PROD:Y (i,nn$(vom(i,r)>0 and eta=0) S:0 val lab(va):5
OPY(i,N) Qvom(i,r) A:RA(r) T:ty(i,n
EPAC" N Qvam(Ji,r) A:RA(r) T:ti(j,i,r)
I:PH(f,n) Qvfm(f,i,r) P:.pfO(f,i,r)

+ A:RA(r) T:tf(f,i,r) vac$(not unsk(f)) lab:$unsk(f)
I:PCLAB(r) Q:cvfm(i,r) P:pclO(i,n)
+ A:RC(r)$cltax A:RA(R)$(not cltax) T:tcl(i,r) N:TAU(r)STLCL(r) lab:

*  Armington aggregation over domestic versus imports:

$PROD:A(d,i,n)$va(d,i,r) S:esubdm
O:PA(d,i,n) Q:va(d,i,n)
1:PD(i,r)$(1/eta>0) Q:vd(d,i,r)
I:PY(i,r)$(1/eta=0) Q:vd(d,i,r)
I:PM(i,r) Qvm(d,i,r)

*  Armington aggregation across imports from different countries:
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$PROD:M (j,n)$(vim(i,r)>0 and Veta>0) S.esubmm sTL:0
O:PM@,)  Qvim(i,n)
I:PX(i,5) Qvxmd(,sr) P.pmx0(i,sr) sSTL:

+ A:RA(S) T:TX(i,sr) A:RA(N T:(tm(i,sn)* (1+tx(i,s1)))
I:PT#(s) Q:vtwr(i,sr) P.pmtO(i,sr) sTL:
+ A:RA(r) T:tm(i,sr)

$PROD:M (j,n$(vim(i,r)>0 and Leta=0) S.esubmm s.TL:0
O:PM@,)  Qvim(i,n)
PY(i,59) Qvxmd(,sr) P.pmx0(i,sr) sTL:

+ A:RA(S) T:TX(i,sr) A:RA(N T:(tm(i,sn)* (1+tx(i,s1)))
+ A:RA(r) N:tau(9)$TMCL(i,sr)

I:PT#(s) Q:vtwr(i,sr) P.pmtO(i,sr) sSTL:
+ A:RA(r) T:tm(i,sr)

*  Demand for public output:

$PROD:G(r) S1
O:PG(r) Q:vg(n)
PA("g"i,r) Qivgm(i,r) P:pg0(i,r) A:RA(r) T:tg(,n

*  Private consumption:

$PROD:C(r) S22
O:PC(r) Q:vp(r)
PA("c,i,r) Qvpm(i,r) P:pcO(i,r) A:RA(r) T:tp(i,r)

*  Inter-national transport services (Cobb-Douglas):

$PROD:YT S1
O.PT Q:vt
1:PX(i,r)$(1/eta>0) Q:vst(i,n)
I:PY(i,r)$(1/eta=0) Q:vst(i,n)

*  Final demand over consumption, savings and government
*  services:

$DEMAND:RA(r)
E:PF(f,0) Q:evoa(f,r)
E:PC(num) Q:vb(r)

E:PD(cgd,r)$(Leta>0) Q:-vi(r)
EPY(cgd,r)$(1/eta=0) Q:-vi(r)

EPG() Q:-vg(r)
D:PC(r) Q:(vp(r)-sum(i,cvfm(i,r)))
E:PC(R) Q:((-endtfr)* clend(r))
* Final demand over consumption and nonmarket activities by the child
$PROD:CL(R)$cle(r)

O:PCLAB(R) Q:(clend(r)-cle(r))
I:PCL(R) Q:(clend(r)-cle(r))
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$PROD:CLSR)$CLE(R)

OPCLSR) QCLER) ARA("USA") N:TAU(N$SCL(r) M:(-0.5)%$scl(r)
+ A:RA("OEC") N:TAU(N$SCL(r) M:(-0.5)$scl(r)

IlPCL(R)  Q(CLE(R/(1+TCLEO(R))) P:(1+TCLEO(R)) A:RC(R) T:TCLEO(R)

$DEMAND:RC()$cle(r) s:2
E:PCL(R) Q:(clend(r)-(TCLEO())* (CLE(R)/(1+TCLEO(R))))
E:PC(R) Q:(endtfr* clend(r))
D:PCLSR) Q:clel)
D:PC(R) Q:(sum(i,cvfm(i,r))+endtfr* clend(r))

$REPORT:
V:CLEI(N$cle(r) O:PCLS(r) PROD:CLS(r)
V:WELFARE(S$cle(r) werc(r)
V:WELRA(I) wra(r)
V:FDCL(i,n$cler) 1:PCLAB() PROD:Y(i,r)

V:FDSKL(i,n) I:PF("sKI",r) PROD:Y(i,n)
V:FDLAB(i,1) I:PF("1ab",r) PROD:Y(i,r)

V:PRD(i) OPY(i,) PROD:Y(i,)
V:TOTCON(,r) O:PM@{,r) PROD:M(,n)
V:.GEXF(i,sr) I:PY(i,sy PROD:M(,
V:YD(i,N$(Veta>0) O:PD(iy) PROD:Y(i,r)
VYX(i,N$(Veta>0) O:PX(iy)  PROD:Y(i,r)
V:DCNM(r) I:PCLS(r) PROD:CLS(r)

$OFFTEXT

$SY SINCLUDE mpsgeset child
* Check the benchmark:
child.ITERLIM =0;

$INCLUDE child.GEN
SOLVE child USING MCP,

* Fix anumeraire to permit comparison with MCP:
RA.FX(num) = RA.L(num);
* Do acleanup calculation:

child.ITERLIM = 8000;
$INCLUDE child.GEN



SOLVE child USING MCP,

parameter clrep  Child'sVaue Sharein Apparel Production;
parameter clrep2  Child'sVaue Sharein Other Production;
parameter  skapp Skilled Adult's Value Sharein Apparel Production;
parameter  unskapp Unskilled Adult's Value Sharein Apparel Production;
parameter  skoth Skilled Adult's Value Share in Other Sector;

parameter  unskoth Unskilled Adult's Value Sharein Other Sector;

clrep(r,"initial")$cle(r)=fdcl.I(" wap",r)* 10000;
clrep2(r,"initial")$cle(r)=Ffdcl.I(" oth",r)* 10000;
skapp(r,"initial")=fdskl.I(" wap",r)* 10000;
unskapp(r,"initial")=fdlab.|(" wap",r)* 10000;
skoth(r,"initial")=fdskl.I(" oth",r)* 10000;
unskoth(r,"initial")=fdlab.I(" oth",r)* 10000;

parameter clrep3 Child's Total Vaue Share;
clrep3(r,"initia™)=clrep(r,"initial")+clrep2(r,"initia");

parameter chgcl Percent Changein Total Child Labor;
chgcl(r,"initial")$cle(r)=100* ((clrep3(r,"initia")-clrep3(r,"initia"))/clrep3(r,"initia"));

parameter chgunsk Percent Change in Total Unskilled Labor In Apparel Sector;
parameter chgunsko Percent Changein Total Unskilled Labor In Other Sector;
parameter chgska Percent Change in Total Skilled Labor In Apparel Sector;
parameter chgsko Percent Changein Total Skilled Labor In Other Sector;

chgunsk(r,"initia")=100* ((unskapp(r,"initial")-unskapp(r,"initia"))/unskapp(r,"initia"));
chgunsko(r,"initial")=100* ((unskoth(r,"initia")-unskoth(r,"initid"))/unskoth(r,"initia"));
chgska(r,"initial")=100* ((skapp(r,"initial")-skapp(r,"initia"))/skapp(r,"initia"));
chgsko(r,"initial")=100* ((skoth(r,"initia")-skoth(r,"initial"))/skoth(r,"initid"));

* First consider the tariff instrument:

tmcl(i,s,"usa")$clshr(i,s) = yes;
tmcl(i,s," oec")$clshr(i,s) = yes;

* Here we are setting target child |abor

cltarget(r)$cle(r) = 0.75;
tau.lo(r)$cle(r) = O;

* tau.up(r)$cle(r) = 5;
tau.fx(n$cle(r) = 2;

* taufx("ind") =20;

* taufx("as") =20;

* taufx("row") =20;

$INCLUDE child.GEN
SOLVE child USING MCP,

parameter report  Summary Report on Child Welfare;
parameter report2 Tariff Tax Subsidy Ratesin Different Scenario;
parameter reportl Summary Report on Representative Agents;
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report2(r," Tariff")$cle(r) = 100 * tau.l(r);

report(r," Tariff")$cle(r) = 100 * (welfarel(r)-1);

clrep(r," Tariff")$cle(r)=fdcl.I(" wap",r)* 10000;

clrep2(r," Tariff")$cle(r)=fdcl.I(" oth",r)* 10000;

skapp(r," Tariff")=fdskl.I(" wap",r)* 10000;

unskapp(r," Tariff")=fdlab.|(" wap",r)* 10000;

skoth(r," Tariff")=fdskl.I(" oth",r)* 10000;

unskoth(r," Tariff")=fdlab.I(" oth",r)* 10000;
clrep3(r,"tariff")=clrep(r,"tariff")+clrep2(r,"tariff");

chgcl (r,"tariff")$cle(r)=100* ((clrep3(r,"tariff")-clrep3(r,"initial"))/clrep3(r,"initid"));

chgunsk(r,"tariff")=100* ((unskapp(r,"tariff")-unskapp(r,"initid"))/unskapp(r,"initial"));
chgunsko(r,"tariff")=100* ((unskoth(r,"tariff")-unskoth(r,"initial"))/unskoth(r,"initia"));
chgska(r,"tariff")=100* ((skapp(r,"tariff")-skapp(r,"initial"))/skapp(r,"initid"));
chgsko(r,"tariff")=100* ((skoth(r,"tariff")-skoth(r,"initia"))/skoth(r,"initial"));

reportd(r," Tariff") = 100 * (welral(r)-1);

parameter waptrdl Apparel Trade after Import Tariff;
waptrd1(s,r) = gexp.l("wap",s,r)* 10000;

waptrdl(s,s) = (prd.I(" wap",s)-sum(r,gexp.I(" wap",s,r)))* 10000;
waptrdl(s,"tot_ex")=sum(r,gexp.l("wap",s,r))* 10000;
waptrdl(s,"tot_prd")=prd.I("wap",s)* 10000;

parameter othtrdl Other Trade after Tariff;

othtrd1(s,r) = gexp.I(" oth",s,r)* 10000;

othtrdi(s,s) = (prd.I(" oth",s)-sum(r,gexp.I(" oth",s,r)))* 10000;
othtrd1(s,"tot_ex")=sum(r,gexp.I(" oth",s,r))* 10000;
othtrd1(s,"tot_prd")=prd.I(" oth",s)* 10000;

* cltarget(r)$cle(r) = 0.75;
* taulo(r)$cle(r) = 0;
* tau.up(r)$cle(r) = 20;

* Next, consider the wage tax:

CLTAX =1;

taul(r) =0;

tmdl(i,s,r) = no;
ticl(s)$cle(s) = yes;
$INCLUDE child.GEN
SOLVE child USING MCP;

report2(r," Tax_RC")$cle(r) = 100 * tau.l(r);
report(r,"Tax_rc")$cle(r) = 100 * (welfarel(r)-1);
reportd(r,"tax_rc") = 100 * (wdral(r)-1);
clrep(r,"tax_rc")$cle(r)=fdcl.I(" wap",r)* 10000;
clrep2(r,"tax_rc")$cle(r)=fdcl.I(" oth",r)* 10000;
skapp(r," Tax_rc")=fdskl.I(" wap",r)* 10000;
unskapp(r," Tax_rc")=fdlab.l("wap",r)* 10000;



skoth(r,"Tax_rc")=fdskl.I(" oth",r)* 10000;

unskoth(r,"Tax_rc")=fdlab.I(" oth",r)* 10000;
clrep3(r,"tax_rc")=clrep(r,"tax_rc")+clrep2(r,"tax_rc");

chgcl (r,"tax_rc")$cle(r)=100* ((clrep3(r,"tax_rc")-clrep3(r,"initial"))/clrep3(r,"initia"));
chgunsk(r,"tax_rc")=100* ((unskapp(r,"tax_rc")-unskapp(r,"initia"))/unskapp(r,"initia"));
chgunsko(r,"tax_rc")=100* ((unskoth(r,"tax_rc")-unskoth(r,"initial"))/unskoth(r,"initial"));
chgska(r,"tax_rc")=100* ((skapp(r,"tax_rc")-skapp(r,"initid"))/skapp(r,"initia"));
chgsko(r,"tax_rc")=100* ((skoth(r,"tax_rc")-skoth(r,"initiad"))/skoth(r,"initia"));

parameter waptrd2 Apparel Trade after Input Tax on Child Labor (RC);
waptrd2(s,r) = gexp.I("wap",s,r)* 10000;

waptrd2(s,s) = (prd.I(" wap",s)-sum(r,gexp.I(" wap",s,r)))* 10000;
waptrd2(s,"tot_ex")=sum(r,gexp.l("wap",s,r))* 10000;
waptrd2(s,"tot_prd")=prd.I("wap",s)* 10000;

parameter othtrd2 Other Trade after Input Tax on Child Labor (RC);
othtrd2(s,r) = gexp.I(" oth",s,r)* 10000;

othtrd2(s,s) = (prd.I(" oth",s)-sum(r,gexp.I(" oth",s,r)))* 10000;
othtrd2(s,"tot_ex")=sum(r,gexp.I(" oth",s,r))* 10000;
othtrd2(s,"tot_prd")=prd.I(" oth",s)* 10000;

CLTAX =0;
$INCLUDE child GEN
SOLVE child USING MCP,

report2(r," Tax_RA")$cle(r) = 100 * tau.l(r);

report(r,"tax_ra")$cle(r) = 100 * (wefarel(r)-1);

reportd(r,"tax_ra') = 100 * (wdral(r)-1);

clrep(r,"tax_ra")$cle(r)=fdcl.I(" wap",r)* 10000;

clrep2(r,"tax_ra")$cle(r)=fdcl.I(" oth",r)* 10000;

skapp(r," Tax_ra")=fdskl.I(" wap",r)* 10000;

unskapp(r,"Tax_ra")=fdlab.l("wap",r)* 10000;

skoth(r,"Tax_ra")=fdskl.I(" oth",r)* 10000;

unskoth(r,"Tax_ra")=fdlab.I(" oth",r)* 10000;
clrep3(r,"tax_ra")=clrep(r,"tax_ra")+clrep2(r,"tax_ra");

chgcl(r,"tax_ra")$cle(r)=100* ((clrep3(r,"tax_ra")-clrep3(r,"initial"))/clrep3(r,"initia"));
chgunsk(r,"tax_ra")=100* ((unskapp(r,"tax_ra")-unskapp(r,"initia"))/unskapp(r,"initia"));
chgunsko(r,"tax_ra")=100* ((unskoth(r,"tax_ra")-unskoth(r,"initial"))/unskoth(r,"initial"));
chgska(r,"tax_ra')=100* ((skapp(r,"tax_ra")-skapp(r,"initid"))/skapp(r,"initia"));
chgsko(r,"tax_ra')=100* ((skoth(r,"tax_ra")-skoth(r,"initiad"))/skoth(r,"initia"));

parameter waptrd3 Apparel Trade after Input Tax on Child Labor (RA);
waptrd3(s,r) = gexp.I("wap",s,r)* 10000;

waptrd3(s,s) = (prd.I(" wap",s)-sum(r,gexp.I(" wap",s,r)))* 10000;
waptrd3(s,"tot_ex")=sum(r,gexp.I("wap",s,r))* 10000;
waptrd3(s,"tot_prd")=prd.I("wap",s)* 10000;

parameter othtrd3 Other Trade after Input Tax on Child Labor (RA);
othtrd3(s,r) = gexp.I(" oth",s,r)* 10000;
othtrd3(s,s) = (prd.I(" oth",s)-sum(r,gexp.I(" oth",s,r)))* 10000;
othtrd3(s,"tot_ex")=sum(r,gexp.I(" oth",s,r))* 10000;
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othtrd3(s,"tot_prd")=prd.I(" oth",s)* 10000;

tlcl(s)$cle(s) = no;
scl(s)$cle(s) = yes;
$INCLUDE child.GEN
SOLVE child USING MCP,

report2(r," Subsidy")$cle(r) = 100 * tau.l(r);

report(r,"subsidy")$cle(r) = 100 * (welfarel(r)-1);

reportd(r,"subsidy") = 100 * (weral(r)-1);

clrep(r,"subsidy")$cle(r)=fdcl.I(" wap",r)* 10000;

clrep2(r," subsidy")$cle(r)=fdcl.I(" oth",r)* 10000;

skapp(r,"subsidy")=fdskl.I(" wap",r)* 10000;

unskapp(r,"subsidy™)=fdlab.I(" wap",r)* 10000;

skoth(r," subsidy")=fdskl.I(" oth",r)* 10000;

unskoth(r,"subsidy")=fdlab.I(" oth",r)* 10000;
clrep3(r,"subsidy")=clrep(r,"subsidy")+clrep2(r," subsidy");
chgcl(r,"subsidy")$cle(r)=100* ((clrep3(r," subsidy")-clrep3(r,"initial"))/clrep3(r,"initid"));
chgunsk(r,"subsidy")=100* ((unskapp(r," subsidy")-unskapp(r,"initia"))/ unskapp(r,"initia"));
chgunsko(r,"subsidy")=100* ((unskoth(r," subsidy")-unskoth(r,"initia "))/ unskoth(r,"initia"));
chgska(r,"subsidy")=100* ((skapp(r," subsidy")-skapp(r,"initia"))/skapp(r,"initia"));
chgsko(r," subsidy")=100* ((skoth(r," subsidy")-skoth(r,"initia"))/skoth(r,"initid"));

parameter waptrd4 Apparel Trade after Subsidy;

waptrd4(s,r) = gexp.I("wap",s,r)* 10000;

waptrd4(s,s) = (prd.I(" wap",s)-sum(r,gexp.I(" wap",s,r)))* 10000;
waptrd4(s,"tot_ex")=sum(r,gexp.("wap",s,r))* 10000;
waptrd4(s,"tot_prd")=prd.I("wap",s)* 10000;

parameter othtrd4 Other Trade after Subsidy;

othtrd4(s,r) = gexp.I(" oth",s,r)* 10000;

othtrd4(s,s) = (prd.I(" oth",s)-sum(r,gexp.I(" oth",s,r)))* 10000;
othtrd4(s,"tot_ex")=sum(r,gexp.I(" oth",s,r))* 10000;
othtrd4(s,"tot_prd")=prd.I(" oth",s)* 10000;

report2(r,"S_(mill)")=tau.l(r)* clei.l(r)* 10000;

file out/clapp.txt/; put out;

out.nd=0;
out.nw=9;

$libinclude gams2tbl clshar
$libinclude gams2tbl tfr
$libinclude gams2tbl elasdm
$libinclude gams2tbl distax
$libinclude gams2tbl report2

$libinclude gams2tbl chgcl
$libinclude gams2tbl clrep
$libinclude gams2thl clrep2
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$libinclude gams2thl clrep3
$libinclude gams2tbl chgunsk

$libinclude gams2tbl chgunsko
$libinclude gams2tbl chgska
$libinclude gams2tbl chgsko
$libinclude gams2tbl skapp
$libinclude gams2tbl unskapp

$libinclude gams2tbl skoth
$libinclude gams2tbl unskoth
$libinclude gams2tbl report
$libinclude gams2tbl reportl
$libinclude gams2tbl waptrade

$libinclude gams2thl waptrdl
$libinclude gams2thl waptrd2
$libinclude gams2thl waptrd3
$libinclude gams2thl waptrd4
$libinclude gams2tbl othtrade

$libinclude gams2tbl othtrdl
$libinclude gams2tbl othtrd2
$libinclude gams2tbl othtrd3
$libinclude gams2thl othtrd4



Appendix D: Results of Sensitivity Analysis

Case 1: results produced under the assumption that the pre-exiting distortionary tax in
children’s non-market sector is 25%

TableD.1.1: Children'sValue Sharein Appar e Production
(Millions of USdollars)

Benchmark Post-Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

India 75 67 57 57 57
Sii Lanka 16 12 12 12 12
Rest of South Asia 42 32 32 32 32
Other Asian countries 435 359 326 326 326
Rest of the World 296 276 222 222 222

TableD.1.2: Tariff, Tax, Subsidy Ratesand Subsidy Amounts by Scenarios

Tariff Tax Tax Subsidy Subsidy

(Revenue (Revenue Amount
Transferred Transferred (millions of

to children) to adults) Us$H)

India 2000 24 27 21 21
Si Lanka 41 24 27 21 4
Rest of South Asia 64 24 27 21 12
Other Asian countries 2000 24 26 21 121
Rest of the world 2000 24 26 21 82

TableD.1.3: Appard Trade Volumesby Scenarios (millions of US$)

India Si Lanka Rest of Asia USA OECD  Rest of the
South Asia World

D.1.3.1 Post Tariff:
India 4,658 0 3 93 0 0 388
Sri Lanka 0 87 0 4 351 133 9
Rest of South Asia 0 3 1,439 16 258 156 129
Other Asian countries 5 7 46 27,366 0 0 5,495
United States 2 1 0 117 113,010 6,296 2,521
OECD 5 4 11 1,534 21,191 227,200 4,528
Rest of the World 0 2 0 109 0 0 77,063
D.1.3.2 Post Input Tax (Tax Revenue Transferred to the Representative Child):
India 4,762 0 3 92 978 2,410 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,789 2,095 111
Other Asian countries 5 14 52 28,834 13,631 29,396 5,447
United States 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7120 205,791 4,892
Rest of the World 0 5 0 114 9,756 20,386 77,690
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Table D.1.3 (Continued): Apparel TradeVolumesby Scenarios (millions of US$)

India Si Lanka Rest of Asia USA OECD  Rest of the
South Asia World

D.1.3.3 Post Input Tax (Tax Revenue Transferred to the Representative Adult):
India 4,762 0 3 92 978 2,410 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,789 2,095 111
Other Asian countries 5 14 52 28,834 13,631 29,396 5,447
United States 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7,120 205,791 4,892
Rest of the World 0 5 0 114 9756 20,386 77,690
D.1.3.4 Post- Subsidy:
India 4,762 0 3 92 978 2,409 369
Sri Lanka 0 93 0 3 903 616 8
Rest of South Asia 0 5 1,533 15 1,788 2,094 111
Other Asian countries 5 14 52 28,836 13,630 29,394 5,447
United States 2 2 0 139 98,781 3,646 2,880
OECD 5 8 13 1,716 7,120 205,791 4,892
Rest of the World 0 5 0 114 9,755 20,385 77,692

TableD.1.4: Adults Value Sharesby Sectorsby Scenarios (millions of US$)

Benchmark Post Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

D.1.4.1 Skilled Adults Value Sharein Apparel Production

India 102 60 102 102 102
Sri Lanka 22 8 22 22 22
Rest of South Asia 56 22 56 56 56
Other Asian countries 1,660 768 1,660 1,660 1,660
Rest of the World 2,252 1,617 2,253 2,253 2,253
us 6,099 7,054 6,100 6,100 6,100
OECD 10,738 13,511 10,740 10,740 10,740
D.1.4.2 Unskilled Adults' Value Sharein Apparel Production

India 679 386 695 695 694
Sri Lanka 143 52 146 146 146
Rest of South Asia 379 139 387 387 387
Other Asian countries 8,261 3,729 8,349 8,349 8,349
Rest of the World 14,513 10,398 14,574 14,574 14,574
us 22,417 25,922 22,421 22,421 22,421
OECD 50,991 64,120 51,004 51,004 51,004




TableD.1.4 (Continued) : Adults Value Shareshby Sectorshby
Scenarios (millions of US$)

Benchmark Post Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)
D.1.4.3 Skilled Adults Value Sharein the Production of Other Goods
India 25,705 25,746 25,705 25,705 25,705
Sri Lanka 1,193 1,208 1,193 1,193 1,193
Rest of South Asia 6,405 6,442 6,405 6,405 6,405
Other Asian countries 169,978 170,870 169,978 169,978 169,978
Rest of the World 430,329 430,964 430,329 430,329 430,329
us 1,693,422 1,692,462 1,693,421 1,693,421 1,693,421
OECD 3,328,921 3,326,135 3,328,918 3,328,918 3,328,918
D.1.4.4 Unskilled Adults Value Sharein the Production of Other Goods
India 106,396 112,288 111,980 111,980 111,980
Sri Lanka 3,889 4,192 4,091 4,091 4,091
Rest of South Asia 25,621 27,226 26,961 26,961 26,961
Other Asian countries 448,427 466,836 462,208 462,208 462,208
Rest of the World 1,071,534 1,086,472 1,082,296 1,082,296 1,082,296
us 2,486,905 2,483,399 2,486,901 2,486,901 2,486,901
OECD 5502,399 5,489,270 5,502,387 5,502,387 5,502,387
TableD.1.5: Summary Report on Welfare
(% Changesin Hicksian Equivalent Variation)
Post-Tariff Post-Tax  Post-Tax Post
(Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

D.1.5.1: Children’sWelfare

India -1 1 -1 6

Si Lanka -1 1 -1 6

Rest of South Asia -1 1 -1 6

Other Asian countries -1 1 -1 6

Rest of the World -1 1 -1 6

D.1.5.2: Representative Agents Welfare

India -1 0 0 0

Si Lanka -3 -1 -1 1

Rest of South Asia -3 0 0 0

Other Asian countries -1 0 0 0

USA 0 0 0 0

OECD 0 0 0 0

Rest of the World 0 0 0 0

61



Case 2: Results under the alternative assumption of low substitutability between unskilled
adult and child labor (the elasticity of substitution =1)

TableD.2.1: Children’sValue Sharein Apparel Production

Benchmark  Post-Tariff  Post-Tax Post-Tax Post
Equilibrium (Revenue (Revenue Subsidy
Transferred  Transferred
to children)  to adults)
India 75 57 57 57 57
Si Lanka 16 12 12 12 12
Rest of South Asia 42 32 32 32 32
Other Asian countries 435 326 326 326 326
Rest of the World 296 239 222 222 222
TableD.2.2: Tariff, Tax, Subsidy Rates and Subsidy Amounts by Scenarios
Tariff Tax Tax Subsidy Subsidy
(Revenue (Revenue Amount
Transferred  Transferred (millions
tochildren) to adults) of US$)
India 55 49 55 42 40
Si Lanka 20 48 54 41 8
Rest of South Asia 24 49 55 42 22
Other Asian countries 29 49 55 42 230
Rest of the World 2000 49 55 42 156
TableD.2.3: Appard Trade Volumesby Scenarios (millions of US$)
India Sri Lanka Rest of Asia USA OECD  Rest of the
South Asia World
D.2.3.1 Post Tariff:
India 4,676 0 3 9%5 211 252 334
Sii Lanka 0 0 0 4 645 325 8
Rest of South Asia 0 4 1,483 15 1,006 923 119
Other Asian countries 5 10 49 27,897 6,443 8,524 5403
us 2 1 0 123 108,788 5,676 2,580
OECD 5 6 12 1,587 14,778 222,958 4,558
Rest of the World 0 3 0 112 0 0 77,095
D.2.3.2 Post Input Tax (Tax Revenue Transferred to the Representative Child):
India 4,747 0 3 91 9%67 2,379 365
Sri Lanka 0 93 0 3 8H 609 8
Rest of South Asia 0 4 1,528 14 1,773 2,075 110
Other Asian countries 5 14 52 28,765 13561 20,207 5416
us 2 2 0 140 93,844 3,656 2,890
OECD 5 8 13 1,726 7,150 205,898 4,558
Rest of the World 0 5 0 115 9,749 20,346 77,595
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TableD.2.3 (Continued): Apparel Trade Volumesby Scenarios (millions of US$)

India Sri Lanka Rest of Asia USA OECD Rest of the
South Asia World

D.2.3.3 Post Input Tax (Tax Revenue Transferred to the Representative Adult):
India 4,747 0 3 91 967 2,379 365
Sri Lanka 0 93 0 3 894 609 8
Rest of South Asia 0 4 1,528 14 1,773 2,075 110
Other Asian countries 5 14 52 28,765 13,561 29,207 5,416
us 2 2 0 140 98,844 3,656 2,890
OECD 5 8 13 1,726 7,150 205,898 4911
Rest of the World 0 5 0 115 9,749 20,346 77,595
D.2.3.4 Post- Subsidy:
India 4,748 0 3 91 967 2,378 365
Sri Lanka 0 93 0 3 893 608 8
Rest of South Asia 0 4 1,529 14 1,772 2,073 110
Other Asian countries 5 14 52 28,770 13,558 29,203 5,416
us 2 2 0 140 98,843 3,656 2,891
OECD 5 8 13 1,727 7,150 205,897 4911
Rest of the World 0 5 0 115 9,748 20,344 77,59

TableD.2.4: Summary Report on Welfare (% Changesin Hicksian Equivalent

Variation)
Post-Tariff Post-Tax Post-Tax Post
(Revenue (Revenue Subsidy

Transferred Transferred

to children)  to adults)
D.2.4.1: Children’sWelfare
India -2 4 -2 12
Sri Lanka -2 4 -2 12
Rest of South Asia -2 4 -2 12
Other Asian countries -2 4 -2 12
Rest of the World -2 4 -2 12
D.2.4.2: Representative Agents Welfare
India -1 0 0 0
Sri Lanka -2 -1 -1 -1
Rest of South Asia -2 0 0 0
Other Asian countries -1 0 0 0
USA 0 0 0 0
OECD 0 0 0 0
Rest of the World 0 0 0 0




Case 3: Children’s value share istwice as much as that assumed in the original case

TableD.3.1: Tariff, Tax, Subsidy Rates and Subsidy Amounts by Scenarios

Tariff Tax Tax Subsidy Subsidy
(Revenue (Revenue Amount
Transferred  Transferred (millions
tochildren) to adults) of US$)
India 2000 2 24 19 37
Sii Lanka 36 2 24 19 8
Rest of South Asia 49 2 24 19 20
Other Asian countries 2000 21 24 19 205
Case 4: When children do not receive any transfer from the adults
TableD.4.1: Children’sValue Sharein Appare Production
Benchmark  Post-Tariff =~ Post-Tax Post-Tax Post
Equilibrium (Revenue (Revenue Subsidy
Transferred Transferred
to children) to adults)
India 75 72 57 57 57
Sri Lanka 16 11 12 12 12
Rest of South Asia 42 36 32 32 32
Other Asian countries 435 296 326 326 326
Rest of the World 296 287 222 222 222
TableD.4.2: Tariff, Tax, Subsidy Rates and Subsidy Amounts by Scenarios
Tariff Tax Tax Subsidy Subsidy
(Revenue (Revenue Amount
Transferred  Transferred (millions
tochildren)  to adults) of US$)
India 2000 33 7 19 18
Sri Lanka 2000 33 77 19 4
Rest of South Asia 2000 33 77 19 10
Other Asian countries 2000 33 77 19 101
Rest of the World 2000 33 77 19 68




TableD.4.3: Summary Report on Welfare (% Changesin Hicksian Equivalent
Variation)
Post-Tariff ~ Post-Tax Post-Tax Post
(Revenue (Revenue Subsidy
Transferred Transferred
to children)  to adults)

D.4.3.1: Children’sWelfare

India -5 1 -20 12
Sri Lanka -24 1 -20 12
Rest of South Asia -12 1 -20 12
Other Asian countries -7 1 -20 12
Rest of the World -3 1 -20 12
D.4.3.2: Representative Agents Welfare

India -1 0 0 0
Sri Lanka -4 0 0 0
Rest of South Asia -2 0 0 0
Other Asian countries -1 0 0 0
USA 0 0 0 0
OECD 0 0 0 0
Rest of the World 0 0 0 0

Case 5: When children are employed in other sectors as well

TableD.5.1: Children'sValue Share (Millions of USdollars)

Benchmark Post-Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

D.5.1.1: Apparéd Production

India 75 44 57 57 57
Sri Lanka 16 1 12 12 12
Rest of South Asia 42 11 32 32 32
Other Asian countries 435 183 327 327 327
Rest of the World 296 206 223 223 223
D.5.1.2: Other Sectors

India 5,600 5,495 4,199 4,199 4,200
Si Lanka 205 205 153 153 153
Rest of South Asia 1,348 1,304 1,011 1,011 1,011
Other Asian countries 13,869 12,790 10,400 10,400 10,400
Rest of the World 10,824 10,388 8,117 8,117 8,117




TableD.5.2: Tariff, Tax, Subsidy Ratesand Subsidy Amounts by Scenarios

Tariff Tax Tax Subsidy Subsidy

(Revenue (Revenue Amount
Transferred Transferred (millions of

to children) to adults) Us$H)

India 2000 22 23 19 1,346
Sri Lanka 2000 22 24 19 52
Rest of South Asia 2000 22 24 19 331
Other Asian countries 2000 21 23 19 3,362
Rest of the world 2000 21 23 19 2,578

TableD.5.3: Adults Value Shares by Sectorsby Scenarios (Millions of US$)

Benchmark Post Tariff Post-Tax  Post-Tax Post
Equilibrium (Revenue (Revenue  Subsidy
Transferred Transferred
to children) to adults)

D.5.3.1 Skilled Adults' Value Sharein Apparel Production
India 102 60 102 102 101
Sri Lanka 22 1 22 22 22
Rest of South Asia 56 16 56 56 56
Other Asian countries 1,660 762 1,660 1,660 1,660
us 6,099 6,829 6,101 6,101 6,101
OECD 10,738 13,272 10,741 10,741 10,744
Rest of the World 2,252 1,634 2,252 2,252 2,253
D.5.3.2 Unskilled Adults' Value Sharein Apparel Production
India 679 405 687 687 687
Sri Lanka 143 8 145 145 145
Rest of South Asia 379 105 383 383 380
Other Asian countries 8,261 3,816 8,296 8,296 8,295
us 22,417 25,084 22,423 22,423 22,425
OECD 50,991 62,935 51,009 51,009 51,021
Rest of the World 14,513 10,554 14,543 14,543 14,545
D.5.3.3 Skilled Adults Value Sharein the Production of Other Goods
India 25,705 25,746 25,705 25,705 25,705
Sri Lanka 1,193 1,214 1,193 1,193 1,194
Rest of South Asia 6,405 6,446 6,405 6,405 6,406
Other Asian countries 169,978 170,875 169,978 169,978 169,978
us 1,693,422 1,692,692 1,693,421 1,693,421 1,693,420
OECD 3,328,921 3,326,387 3,328,917 3,328,917 3,328,915
Rest of the World 430,329 430,948 430,329 430,329 430,329
D.5.3.4 Unskilled Adults' Value Sharein the Production of Other Goods
India 106,396 106,670 106,388 106,388 106,393
Sri Lanka 3,889 4,024 3,887 3,887 3,888
Rest of South Asia 25,621 25,895 25,617 25,617 25,620
Other Asian countries 448,427 452,872 448,392 448,392 448,393
us 2,486,905 2,484,238 2,486,899 2,486,899 2,486,896
OECD 5,502,399 5,490,455 5,502,382 5,502,382 5,502,370
Rest of the World 1,071,534 1,075,493 1,071,503 1,071,503 1,071,501




Table D.5.4: Appare Trade Volumes by Scenario (millions of US$)

India Si Lanka Rest of Asia USA OECD Rest of the
South Asia World

D.5.4.1 Post Tariff:
India 4,497 0 3 90 0 0 564
Sri Lanka 0 79 0 4 0 0 15
Rest of South Asia 0 2 1,366 14 0 0 167
Other Asian countries 7 5 47 25,191 0 0 7,616
us 0 0 2 111,044 6,900 49
OECD 0 0 0 19 21,227 225,507 81
Rest of the World 0 2 0 99 0 0 76,900
D.5.4.2 Post Input Tax (Tax Revenue Transferred to the Representative Child):
India 4,736 0 3 92 980 2,414 370
Sri Lanka 0 93 0 3 905 617 8
Rest of South Asia 0 5 1,526 14 1,788 2,094 111
Other Asian countries 5 14 52 28,720 13,612 29,349 5,434
us 2 2 0 138 98,789 3,646 2,878
OECD 5 8 13 1,712 7,124 205,803 4,890
Rest of the World 0 5 0 114 9,757 20,385 77,601
D.5.4.3 Post Input Tax (Tax Revenue Transferred to the Representative Adult):
India 4,736 0 3 92 980 2,414 370
Sri Lanka 0 93 0 3 905 617 8
Rest of South Asia 0 5 1,526 14 1,788 2,094 111
Other Asian countries 5 14 52 28,720 13,612 29,349 5,434
us 2 2 0 138 98,789 3,646 2,878
OECD 5 8 13 1,712 7,124 205,803 4,890
Rest of the World 0 5 0 114 9,757 20,385 77,601
D.5.4.4 Post- Subsidy:
India 4,754 0 3 91 960 2,364 363
Sri Lanka 0 93 0 3 898 613 8
Rest of South Asia 0 4 1,530 14 1,766 2,068 110
Other Asian countries 5 14 53 28,793 13,580 29,283 5,432
us 2 2 0 140 98,779 3,657 2,892
OECD 5 8 13 1,722 7,132 205,782 4,906
Rest of the World 0 5 0 114 9,738 20,347 77,673
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Table D.5.4: Trade Volumes of Other Goods by Scenario (millions of US$)

India Sri Lanka Rest of Asia USA OECD Rest of the
South Asia World

D.5.4.1 Benchmark:
India 522,725 310 1,203 5,822 5,156 14,951 6,463
Sri Lanka 28 13,452 78 291 369 1,293 549
Rest of South Asia 175 73 135,005 1,806 1,038 4,890 2,004
Other Asian countries 6,070 1,477 4,836 3,048,752 146,741 284,277 61,783
us 3,552 403 1,632 95,587 11,373,766 493,082 100,291
OECD 19,645 2,362 8,360 366,798 566,305 26,361,106 432,626
Rest of the World 9,319 738 4,161 61,881 87,703 366,489 5,940,451
D.5.4.2 Post Tariff:
India 534,427 409 1,495 10,037 0 0 12,544
Si Lanka 56 14,529 141 710 0 0 1,588
Rest of South Asia 278 111 139,599 3,198 0 0 3,932
Other Asian countries 9,410 2,029 6,389 3,309,121 0 0 127,769
us 67 7 27 1,940 11,466,736 622,220 2,348
OECD 341 36 130 6,961 695,536 27,765,333 9,436
Rest of the World 14,975 982 5,236 98,243 0 0 6,278,569
D.5.4.3 Post Input Tax (Tax Revenue Transferred to the Representative Child):
India 520,471 308 1,196 5,792 5,138 14,898 6,437
Si Lanka 28 13,557 78 289 367 1,286 546
Rest of South Asia 174 72 134,518 1,793 1,033 4,863 1,992
Other Asian countries 6,043 1,472 4,818 3,068,185 146,526 283,828 61,654
us 3,542 403 1,629 95,445 11,408,589 493,116 100,247
OECD 19,592 2,358 8,344 366,286 566,459 26,492,846 432,474
Rest of the World 9,287 736 4,150 61,749 87,664 366,282 5,968,745
D.5.4.4 Post Input Tax (Tax Revenue Transferred to the Representative Adult):
India 520,471 308 1,196 5,792 5,138 14,898 6,437
Si Lanka 28 13,557 78 289 367 1,286 546
Rest of South Asia 174 72 134,518 1,793 1,033 4,863 1,992
Other Asian countries 6,043 1,472 4,818 3,068,185 146,526 283,828 61,654
us 3,542 403 1,629 95,445 11,408,589 493,116 100,247
OECD 19,592 2,358 8,344 366,286 566,459 26,492,846 432,474
Rest of the World 9,287 736 4,150 61,749 87,664 366,282 5,968,745
D.5.4.5 Post- Subsidy:
India 521,253 303 1,180 5,673 5,014 14,551 6,302
Si Lanka 28 13,587 77 287 363 1,273 541
Rest of South Asia 173 71 134,681 1,771 1,017 4,791 1,967
Other Asian countries 6,099 1,476 4,847 3,069,976 145,919 282,817 61,564
us 3,594 406 1,646 95,887 11,406,732 494,045 100,650
OECD 19,848 2,373 8,425 367,383 566,273 26,490,038 433,505
Rest of the World 9,376 738 4,177 61,731 87,349 365,171 5,970,197




