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ABSTRACT

Even if trade liberalization results in the aggregate welfare gains over all households, it is
possible that the poorest households could lose. Is it possible to undertake the reform in
such a way that ensures that the poor will not lose? We illustrate two approaches that might
be used to design a trade liberalization in Turkey that meets these equity goals. The first
approach uses direct compensation to losers. The second approach uses limited policy
reform, where exceptions to the across-the-board reform are chosen so as to meet the equity
goal. In each case we map out some of the efficiency costs of attaining these equity goals, so
as to inform policy makers about the least cost way of attaining them.
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1. The Issue

Trade policy reforms typically result in some households winning and some households losing.
Given the diversity of households in an actual economy, even the most attractive reforms will typically result
in some households losing, at least in the short run. One approach is just to accept these losses if they are
“acceptable,” as the price of achieving some greater good. Another approach is to argue against any reform
that hurts even one household, especially if that household is poor. These stylized positions sound extreme,
but we have encountered them repeatedly.

We believe that these are false alternatives. We develop a computable general equilibrium (CGE)
model with 40 households, distinguished by income level and urban or rural location, and show how it is
possible to combine policies such that no poor household is harmed from trade policy reform. One general
theme of our policy analyses is that we seek to mitigate the negative welfare effects on the poor at least cost.
Equity goals can be achieved efficiently, but it is often the case that they are achieved inefficiently (e.g.,
Coller, Harrison and Rutherford [1996]). Our goal is to identify the equity-efficiency tradeoffs available in
Turkey, and to indicate the most attractive and least attractive alternatives given certain equity objectives.

The approach we propose involves three steps in the design of trade policy reform.

The steps we propose are the following. First, within the range of feasible policy options, find the
combination of policy options that generates the greatest aggregate welfare gains. This step recognizes that the
“top level” of analysis cannot be bogged down in extreme detail, lest the analysis become sidetracked. In our
experience the first step typically involves complementary policies to trade policy reform, such as domestic
tax uniformity (e.g., see Harrison, Rutherford and Tarr [1993][1997a]). Labor market reforms may also offer
opportunities for complementary policies.'

Second, if a representative poor household loses in welfare terms, consider the explicit use of
sidepayments to compensate them. These sidepayments would be extracted from the “winners,” and would be
designed so as to ensure that there are no “losers” from the reform among the poor households. Indeed,
one could attempt to build in a stricter criterion that all households gains by some specified amount or more.
The general idea is to make explicit the notion of hypothetical sidepayments that underlies the Compensation
Principle in welfare economics, and take into account the effects of the sidepayments on relative prices (and

hence welfare).

"'In many developing countries, the poor are concentrated in “informal” labor markets. Frequently there are practices or
laws that limit labor mobility between the formal and informal sectors. The impact of trade reform can have a multiplicative effect on
reducing poverty when combined with policies that improve labor market flexibility, allowing the poor to move into the formal sector.
Reforms in Panama in the later half of the 1990s are a case in point. In Panama, labor market reforms undertaken prior to trade
reform had little effect, but after trade reform was also implemented the combined effect was significant in reducing poverty (see
World Bank [1999]). It would be useful to develop a model in which the formal and informal labor markets are distinguished. This will
allow an assessment of trade reform on the poor with and without the complementary labor market reforms.
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Third, exploit the simulation laboratory afforded by a CGE model to undertake a policy “instrument
decomposition,” in order to identify which specific components of the policy affect the poor the most. That
decomposition information can then be used to design complementary reforms or limited reforms that avoid
reform in those sectors which have the most impact on the poor.

In both the second and third steps we must take account of the possible efficiency loss from the
application of the compensation or limited reform. There is likely to be a price to pay for attaining the equity
goal of avoiding welfare losses for the poor, and our job is simply to characterize that price tag. We expect
that there will always be less costly ways of attaining the equity goal, and that our characterization will make
that apparent.

We view these steps as a feasible and constructive response to the controversy that otherwise seems
to beset trade reforms. They are not a panacea. Without complementary reforms, due to second best effects
it might be that no trade reform package exists which improves welfare, even in the classic utilitarian sense of
the simple sum of real income gains. If lost tariff revenue is replaced with increases in sufficiently
distortionary domestic taxes, the welfare gains that might be expected from the tariff reform could be more
than offset. One such example we have encountered was a proposal to replace lost tariff income in Turkey
with increases in the “luxury tax.” Or, it could be the case that the welfare gains to winners are much smaller
than the welfare gains to losers, again measured in terms of equivalent real income, so that there is simply not
enough to effect sidepayments. Or it could be that there do not exist tax or subsidy mechanisms for effecting
sidepayments that allow those to be made without engendering distortions that reduce aggregate welfare. Or
it could be that the available survey data does not provide enough detail to identify those that actually lose.

We emphasize, however, that there is a grave danger to providing a rationale for sector-specific
exemptions from trade reform, since it provides an invitation to political lobbying. Lobbyists are likely to
maintain that protection of their sector will help the poor, and governments are likely to find it difficult to
verify the validity of these claims. Models can help make the distinction, but we must use this rationale for
limiting trade reform judiciously, with a focus on the use of models to find complementary reforms and the
least distortionary instrument.

The issues examined here are also more general than a concern with poverty. Economists are often
chided for ignoring equity considerations, and only focusing on the effects of policies on overall efficiency.
Unfortunately, the complaint is generally true. In most cases this is a logical habit, born of analyses that
assume the existence of lump-sum transfers such that winners can compensate losers without any effects on
the real economy. Such frictionless transfer mechanisms simply do not exist. If they do exist in some
proximate form, they are sufficiently unpopular politically as to be infeasible instruments of policy grounded
in reality. Absent such frictionless transfer mechanisms, and there is a need for the type of quantitative detail,

and attention to simultaneity, which only a CGE framework can provide.

2.



Although there have been many CGE models that include multiple households in an attempt to
capture the equity effects of policy, equity effects have not been studied very much.” In recent years there
have been several policy developments that have driven a renewed interest in examining equity effects. First,
domestic concerns with inter-generational burden-sharing in the design of pension schemes and health
benefit schemes necessitates some proper accounting for equity effects (e.g., Fougere and Mérette [2000]).
Second, international concerns with contemporaneous geographic burden-sharing in the design of policies to
combat global warming require some proper accounting for equity effects (e.g., Harrison and Rutherford
[1999]). Third, given the fact that many trade and global tax policies will burden current generations and
benefit future generations, quite apart from the geographic dimension, explicit attention to equity effects is
required (e.g., Keuschnigg and Kohler [2000] and Rutherford [2000]).

We examine some of the methodological issues that arise when one extends a small, open economy
CGE model to consider multiple households and the equity effects of trade policy. The goal is not to jump to
the fanciest model possible, but to illustrate how one can introduce and examine equity effects in such a
model.

In section 2 we examine the effects of free trade on Turkey using a CGE model developed in
Harrison, Rutherford and Tarr [1997a]. We extend our eatrlier results, which aggregated all private households
into one, by examining the detailed effects on 40 household types differentiated by income and urban status.
We demonstrate that unilateral free trade does provide aggregate welfare gains for Turkey if we take a
utilitarian view of aggregate welfare. That is, the sum of welfare gains over all households is positive.
However, some of the poorest households lose from the reform. We use the power of the CGE model as a
simulation laboratory to identify the sources of the losses to the poorest households, and they are on the
income side and derive from factor price changes.

The key policy question we consider here is whether one can design a trade reform package, which
includes revenue replacement, which mitigates the negative effects of trade reform on the poorest
households. In sections 3 and 4 we take up this question.

In section 3 we consider if it is possible to effect sidepayments from “winners” to “losers” so as to
effect an actual Pareto improvement for the poorest households. In effect we are making explicit the
compensation principle of welfare economics, whereby a policy is deemed to be a potential Pareto

improvement if winners could hypothetically compensate losers such that nobody loses. One of the virtues

z Piggot and Whalley [1985] incorporated 100 households in their CGE model of the United Kingdom, utilizing every
available representative household of the Family Expenditure Survey available to them. Households were differentiated by income,
family structure, and occupation. Ballard, Fullerton, Shoven and Whalley [1985] included 12 households in their CGE model of the
United States, differentiated by gross income. In his global four-region model, Whalley [1985; p.71] even carried along 10 household
types in the United States region, 1 representative household for the European Communities, and 16 household types in the Japan
region. However, it is fair to say that none of these major early studies made much of the distributional effects incorporated in their
models.
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VAT must change. The value of 124.5 means that the collected VAT must rise to 124.5% of its value in the
initial equilibrium to compensate for the lost tariff revenue. For example, if the collected VAT rate is 10% in
the initial equilibrium, the collected rate will have to rise to 12.45% in the new equilibrium. The real exchange
rate will depreciate by 8.4%.

In aggregate, there are welfare gains of about three-tenths of a percent of GDP. Welfare is
measured in Hicksian equivalent variation as a percent of benchmark GDP. Unfortunately, there are adverse
distributional consequences of this particular trade reform: it hurts the two poorest rural households and the
four poorest urban households. Interestingly, it also hurts the richest urban and rural households. It is the
middle class, especially in the rural households, that gain the most from the reform.

The presumption of trade theory is that Turkey, as a country relatively heavily endowed with
unskilled labor, would be expected to protect its capital intensive or skilled labor intensive sectors. This
theory suggests that trade reform should help unskilled labor and households that are relatively heavily
endowed with unskilled labor, who are the poor households in our model. Since we show results that are
quantitatively inconsistent with this simple theoretical presumption, we need to identify the source of the
disparity.

An important step in that process is to determine if it is changes in factor prices or goods prices that
is the source of the adverse impact on the poor. We use the data in Table 8 for that purpose. If all
households were identical in their income and expenditure patterns, then Hicksian equivalent variation as a
percentage of benchmark income would be identical for all households. The model would then essentially be
equivalent to a single household model. We counterfactually impose identical consumption shares for all
household and indentical factor endowment shares and present the results of that simulation in the three
columns on the far right of Table 8. The result is that all households realize a welfare gain of 0.28% of
benchmark income.

In the columns labeled “uniform consumption shares,” we counterfactually impose a uniform
consumption pattern but preserve the diverse factor shares in the data. In the columns labeled “uniform
income shares,” we counterfactually impose a uniform factor income pattern but preserve the diverse
consumption shares in the data. Uniform consumption shares makes the two poorest urban and two poorest
rural households worse off than diverse consumption shares, so this is not the source of the adverse impact
of the trade reform compared to an average household. On the other hand, uniform factor shares makes the
two poorest urban and two poorest rural households better off than the average household. Cleatly, for the
poor it is the source of income, not the pattern of expenditure that is driving the adverse impact relative to
the average household.

These decompositions of the source of changes in welfare across households represent a general

equilibrium analogue, and extension, of the type of factor decompositions of the source of inequality



proposed by Shorrocks [1982]. His decompositions allowed an exact identification of the contribution from
cach of the factor components of factor income, assuming that those factor components added up to factor
income for each of the units of analysis. Our approach considers the (aggregate) factor-income contribution
to welfare changes as well as the expenditure-pattern contribution.

Having identified factor price changes as the primaty source of disparate effects across households,
we can examine the percent change in factor prices in Table 6. All prices in the model, including factor prices,
are relative prices, relative to the numeraire. The numeraire in the model is the unit value of representative
basket of consumption goods based on aggregate household demand in the benchmark period.

The factor which is most important for poor households is production labor. However, the price of
production labor declines by 2.9%, which is the greatest percentage decline of any of the factors. Thus, it
appears that the principal reason that the poor lose is that the wage of production labor declines. In Tables
5a and 5b we show factor intensity among the different types of labor. Production labor is used most
intensively in manufacturing industries: it represents about 75% of labor usage in most manufacturing
industries (Table 5b). Table 5a shows aggregate labor intensity as a percent of value added or production. We
also see from Table 5a that it is the manufacturing sector that is protected relatively heavily, which explains

why the relative price of production labor declines in a trade reform.

E. Data Concerns

The results are obviously dependent on the underlying data. One important problem we identified
eatlier is the data on factor intensity. Based on Heckscher-Ohlin considerations we would expect that Turkey,
as an economy relatively heavily endowed with unskilled labor, would have that abundant factor aided by
trade liberalization. Our results show the contrary: it is unskilled labor that loses the most. To investigate, we
correlated labor’s share of value-added in a sector with the export percentage and the import percentage. We
calculate these correlations to be -0.16% and 0.081%, respectively. Hence exports in our data set are less
labor intensive in Turkey than imports. We also calculated the correlation coefficient between the labor share
and the import share across all countries in the GTAP data set; we found that the value is negative for most
developing countries, as expected but in contrast to Turkey.

Our explanation is that this is due to the widespread existence of loss making State Owned
Enterprises (SOEs) in Turkey, resulting in the 1O table showing that it is the export sectors which are
relatively capital intensive. That is, capital’s share is calculated as the residual after payments for
intermediates, labor and taxes are subtracted from revenues. Loss-making SOEs, which are widespread in
Turkey, are reported in the 1O table as being very labor intensive because they earn no profits. So profitable
sectors which export, such as weatring apparel, are reported as being less labor intensive than sectors

dominated by loss-making SOEs.
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Moreover, the allocation of labor in the SAM among labor types was very similar across all
manufacturing sectors. To provide some idea of the consequence of this classification, we undertook a free
trade simulation in which we assumed that all labor types are perfect substitutes.® Thus the “arbitrary”
allocations of labor across types in some sectors would have no effect on the results. We find that the same
qualitative results hold, in the sense that free trade results in the poorest four urban households losing in
welfare terms and the second poorest urban houschold loses. However, the poorest rural household now

enjoys a small welfare gain.

E. Poverty and Measures of Inequality

A concern for the poor is not the same thing as a concern for equity in general. It is possible that
alleviating standard measures of inequality can improve while the poor are worse off. Our results provide one
sharp reminder of this point, which is well-known in the literature on inequality measures. If one uses the
standard Gini coefficient to measure the effect of the free trade reform on the distribution of welfare (or real
income), the conclusion would be that the trade reform izproves the distribution of income. Specifically, the
Gini coefficient changes from 0.3438 in the benchmark to 0.3430 with free trade.” This occurs because some
of the richest households lose, thereby offsetting the losses of the poorest households. Thus, if the concern
is with the poorest households, who clearly lose under this free trade reform, one must be cautious relying on
simple inequality measures."’

An alternative approach is to design inequality measures that place greater weight on the poorest
households. Several of these measures have been proposed, and the most popular are due to Atkinson [1970]
and Donaldson and Weymark [1980]. They offer a class of inequality measures parameterized so as to allow
more weight to be given to the poorest houscholds. At one extreme is the Gini coefficient, and as the
parameter is increased one ends up with the Rawlsian measure that judges inequality solely with reference to
the poorest household. In the case of free trade reform in Turkey, only extremely high values of these
parameters result in the conclusion that the distribution of welfare has become less equal.

Of course, one does not have to try to disguise a concern for the poor as a concern for equity in

general. Our point is simply to caution against casual identification of the two as identical.

® This alternative formulation does not address the issue of the excessive labor intensity in SOE-dominated sectors. To
address that problem would require a more fundamental reconstruction of the data underlying the SAM as well as the proper analysis
of the behavior of SOEs.

? The Gini coefficient takes on values between 0 and 1, with 0 being consistent with an egalitarian distribution.

1% De Santis [2000; Table 9, p.230] uses a generalized Entropy measure of inequality, and concludes from simulations of a
CU with the European Union that “... trade is not an important contributor of income inequality.” (p.228). His generalized measure
does have parameter values (the top panel of his Table 9) which place greater weight on the poorest households, and they show that
there is a worsening of overall income inequality in the standard “flexible wages” specification. However, the casual use of summary
measures like these can mask apparent impacts on the poorest households when there are also impacts on richer households.

11-



3. Compensation Principle and Practice

A. General Issues

In general, major policy reforms result in winners and losers. It would be nice if one could always
devise reforms that were “win-win” propositions. Unfortunately, life does not often present reforms that
meet the Pareto criterion of economists that nobody be worse off after the reform than they were before it.
What is even more troubling, as our particular reform in Turkey illustrates, it may be the poor households
who are among the losers, despite aggregate gains.

Following Harrison, Rutherford and Wooton [1995] and Harrison, Jensen, Lau and Rutherford
[2001], we illustrate how one can use our CGE model of Turkey to determine #f #he trade reform can be
accomplished withont harm to any of the four poorest households if compensation were allowed. More generally, we ask 4f the
trade reform could be a Pareto improvement if one allowed compensation.

We answer this question in our quantitative model, despite the fact that it is not practical to do so
using only theory. The reason is that one must take into account the effects of sidepayments on relative
prices and hence on the basis for the welfare evaluation made prior to the sidepayments. This loop raises
interminable difficulties if one does not have information on expenditure patterns of different households, as
well as the rest of the structure of the economy. At a theoretical level, any minimally realistic model becomes
excessively complex to adequately address the issue. Thus, there is a need for a numerical model to provide
insight into the problem.

The use of sidepayments raises two important issues for the welfare comparison. First, the way in
which the funds for compensation are raised by the government can have efficiency effects. There is a
marginal excess burden from any attempt to raise extra government revenue, whether or not that revenue is
being used to finance government expenditures or compensate private households. If there are aggregate
gains, and a distortion-free Lump Sum transfer mechanism, then it is immediate that compensation should be
possible. In real world cases, the government will not have the hypothetical distortion-free Lump Sum tax
available. Due to different marginal excess burdens associated with different tax instruments, the tax that the
government uses to raise revenue will affect the outcome. Typically, the VAT will impose the least marginal
excess burden of the tax instruments available to a developing country government. However, the marginal
excess burden will still be positive. Given that the VAT will be collected at different rates in different
sectors, there is a distortion associated with collecting tax revenue from the VAT to effect sidepayments (see
Ballard [1988]). These distortion costs will typically reduce the welfare gain from the trade reform. This
problem is analogous to the problem of replacing tariff revenue from a trade reform. We have shown, for
example, that the scope for efficient tariff reduction is Chile is limited by the need to replace tariff revenue

(see Harrison, Rutherford and Tarr [1996b]). On the other hand, it is possible that second-best
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considerations mean that one must evaluate specific proposals to see if the marginal excess burden is positive
ot negative.'

Second, the way in which compensation is undertaken can also have efficiency effects. If
distortionary subsidies are used to compensate losers, then there may be an efficiency cost from the very act
of compensation which must also be taken into account. For example, many countries provide subsidized
prices of basic food items as a means of targeting assistance to the poor. Households will optimize their
consumption choices based on the subsidy-ridden commodity prices, which will impose distortion costs.
Thus the “overall pie” may be diminished by the way in which it is “sliced up.” Of course, it is also possible
that second best interactions with pre-existing distortions result in an efficiency gain from the use of a
distortionary compensation scheme.

Our focus is on the poor. A simple modification of the general Pareto compensation scheme allows
us to target sidepayments solely to reduce poverty. We initially consider the impact on the welfare of the only
the poorest households in the rural and urban households: those whose income is less than or equal to
133,000 Turkish lira per household in 1990. Based on a purchasing power parity (PPP) estimate, one U.S.
dollar was equal to 1505 Turkish lira in 1990, while one U.S. dollar was equal to 2609 Turkish lira based on a
nominal exchange rate conversion.'” This means that 549,000 (952,000) Turkish lira were required to provide
one U.S. dollar per day of income to a Turkish household in 1990 based on a PPP (nominal exchange rate)
estimate. By either measure, the poorest households are extremely poor. Since the four poorest urban
households lose, we shall also consider sidepayment schemes such that none of the households at the four
lowest income levels lose: thus, no household with an income less that 533,000 Turkish lira in 1990 loses in
this scenario. This corresponds approximately to all households with incomes less than one U.S. dollar per
day in PPP terms. In this case we investigate if there is a scheme that compensates these households such
that their welfare does not drop from the trade reform. There may be other, richer households that lose from
the reform, in which case this would not meet the Pareto criterion.

Compensation schemes are well known in theory, but are often neglected in practical efforts to
evaluate policy reforms. We take all of the potential costs and second-best interactions from the revenue-

raising side of compensation schemes into account in our calculations.

" For example, if a sector receives relatively high border protection there are too many resources in the sector, if that is the
only distortion in the economy. In such a case, a relatively high VAT on a sector zay offset some of the distortion from the high
border protection.

'2 Nominal exchange rate information comes from International Financial Statistics of the International Monetary Fund.
Purchasing power parity conversion factors are from the World Development Indicators of the World Bank.
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B. Results for Turkey

Table 9 shows the detailed welfare results of the trade reform simulation when we allow for no
sidepayments (Panel A), the full Pareto sidepayment scheme in which all households are ensured to suffer no
welfare loss (Panel B), and two scenarios with poverty-oriented sidepayment schemes." In these latter two
scenarios, only the two poorest households (Panel C) or eight poorest households (Panel D) are ensured to
suffer no welfare loss. In these scenarios we have employed the VAT as the means of generating government
revenue to provide the sidepayments (if necessary). The revenue has then been distributed lump sum to the
household.

The first result that stands out is that there is no substantial efficiency loss from any of the
compensation schemes. The aggregate welfare gain is either 0.27% to 0.28% of GDP in all four scenarios;
aggregate welfare does drop by 3.3 billion Turkish lira as we move from no compensation to the full-blown
Pareto compensation, but this is a minor impact.'* This suggests that the VAT in Turkey does not impose a
significant efficiency costs. Thus, if we ignore potential efficiency losses deriving from recipients altering
decisions as a result of distribution mechanisms, it is possible to implement the trade reform such that the
poor households that lose are compensated in full for their losses without significant efficiency cost. These
results provide support for the policy prescription of a social safety net in which general tax revenues would
be used to address the needs of the poor following a trade reform. This result generalizes to include the
richer households that lose from free trade as well.

A second result is that there are some middle class households that remain losers when only the poor
are compensated. Worse, in the scenario where the eight poorest households are compensated for their losses
(Panel D), two urban households become losers when they were previously unharmed.” Thus we cannot
even say that the compensation of poor households always constitutes a Pareto izprovement. This result
suggest that we may observe resistance to compensation schemes in disparate groups in society, even if the
distribution scheme imposes relatively little efficiency costs in aggregate. Of course, this concern can be
mitigated by focusing on compensation schemes that provide relief to all losers of trade reform, whether or
not they are poor.

These calculations have focused on the scope for compensating adversely impacted households
through an income subsidy financed by public funds. On the basis of economic theory we would expect such
direct subsidies to be the least costly means of achieving a Pareto improvement. Implementation of practical

compensation schemes, however, may be difficult in practice, and their efficacy depends on how resources

B Our compensation scheme maintains welfare at the benchmark level. One could design a compensation scheme to
maintain income, but then expenditure effects would be ignored.

" The aggregate welfare loss for the poverty-reducing compensation schemes are smaller than for the full Pareto scheme.

1> Specifically households URB_1200 and URB_1333.
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are transferred. Compensation schemes might, for example, lead to rent-seeking or other inefficiencies. We

have ignored these potential losses in these simulations.

4. Limited Policy Reform

We now consider an alternative approach to the problem of mitigating poverty in the context of a
trade liberalization by evaluating the prospects for compensation via the structural details of the tariff reform
itself. We employ our numerical model to assess the extent to which sectoral exemptions from tariff
reductions could provide a means of assisting the poorest households, which face adverse welfare impacts as
a result of tariff elimination.

In order to develop an understanding about the impact of individual tariff and export subsidy rates
on the welfare of different households, we first apply a decomposition procedure proposed by Harrison,
Horridge and Pearson [2000]. This calculation decomposes the economic implications for each of the 40
households in our model. The total economic impact for each household is split into contributions from
each of the sectoral tariffs and export subsidies. We then use the results of that decomposition to design a

limited trade reform for Turkey which mitigates impacts on the poor.

A. Instrument Decomposition

The main virtue of complex CGE models, the comprehensive and consistent quantification of direct
and indirect policy impacts, also constitutes the major challenge for their use. Various partial effects
contribute to the overall effect of a policy instrument, but those partial effects can work in opposite
directions. As a result, it can become difficult to explain in depth an aggregate policy outcome. Numerical
applications inherit some ambiguity in the interpretation of the results to the extent that it is difficult to make
transparent the sign and the magnitude of individual effects. Therefore, procedures which allow the
decomposition of general equilibrium effects in a meaningful way can be helpful for the understanding and
interpretation of policy simulations."®

The results of this decomposition for the welfare impacts on the 8 poorest household groups ate
presented in Table 10. The top row of this table indicates the aggregate welfare impact on each of the
households associated with the reform as a percent of their benchmark income. We separately examine the
impact of tariff elimination and export subsidy elimination. The cells corresponding to sectors in the table
represent the percentage impact on the income of each household listed as a result of the elimination of the
tariff or export subsidy of the product listed in the respective row. We round the effects to the nearest one-

tenth of a percent of household income, and do not list products that round to zero percent.

16 Details of the decomposition methods we implemented can be found in Appendix A of
HTTP://DMSWEB.BADM.SC.EDU/GLENN/HRTPOVERTY.PDF.
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The poorest urban and rural households lose as a result of export subsidy elimination, but the rural
households gain from tariff liberalization. Elimination of the tariff in four or five sectors results in a negative
impact on the poorest household, but it is a small effect apart from motor vehicles. Elimination of the tariff
on vehicles, however, is significant: the poorest urban (rural) household loses 0.6% (0.5%) of its income due
to the elimination of the vehicle tariff. Elimination of the export subsidy on textiles, apparel and iron and

steel has a small, negative impact on the poorest urban households.

B. Designing a (Very Simple) Limited Tariff Reform

Based on the results of applying our decomposition procedure, we know that tariff or export subsidy
removal of some tariff lines has an adverse impact on poor households. This suggests that differentiation of
the tariff reform could potentially improve the distributional impacts. We therefore consider alternative
reforms in which one-by-one individual sectoral import tariffs are exempt from the policy exercise.

In Table 11 we present the results of the simulation of moving to global free trade while retaining
tariff protection in the sector that has the strongest adverse impact on the poor: Motor 1ebicles. For
comparison purposes we reproduce the results for global free trade in the first two columns on the left.
When the motor vehicle tariff is retained, the welfare of all of the poor households improve and, except for
the poorest urban household, all gain from the trade reform.

The appear to be two explanations for this effect.

First, Motor 1/ ehicles represents imports which are purchased primarily by high income households.
Hence the poor do not bear the cost of this import tariff. Tariff revenues in this sector are substantial, and
when this tariff is cut a large increase in the VAT is required to replace the tariff revenue. The burden of
these VAT payments falls in part on the poor household. In essence, the tax on vehicle imports is a luxury
tax in the sense that it largely falls on individuals who are not poor, and reduces the tax revenue which must
be raised through the value-added tax system.

Second, given the actual distortions present in Turkey, the tariff on vehicles provides welfare benefits
due to second best interaction effects with the distortionary VAT. In Table 5a we can see that the “VAT plus
consumption tax” on motor vehicles is 43%. This is among the highest rates of domestic taxation for any
sector. Petroleum refineries are taxed at a higher rate, but only 9% of the value added of refineries is
production labor, as opposed to 50% for motor vehicles. Given that there is a relatively high rate of domestic
taxation in motor vehicles, other things equal, there are too few resources devoted to the production of Motor
Vebicles. The tariff and export subsidy on vehicles serve to induce additional resources into vehicle
production, which up to a point is efficient and welfare increasing from a second-best perspective.

In order to confirm this analysis, we undertake one further calculation in which the tariff reform is

preceded by a reform of the VAT. In this reform the VAT is levied on a uniform basis across all production
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sectors. In order to provide a fair comparison, we omit the welfare gains associated with the VAT reform per
se when assessing the subsequent welfare impact of tariff elimination. In this case, as can be seen in columns
5and 6 of Table 11, global free trade provides much more substantial improvements in welfare for all
households, rich and poor, compared with the similar reform presented in columns 1 and 2. These results are
due to the fact that there are no distortion costs associated with raising government revenue to replace the
tariff revenue.

When we implement a limited reform, presented in columns 7 and 8, the aggregate welfare results
(shown at “Total” in the bottom row) are now less than with global free trade (columns 5 and 6). Since we
have eliminated the second best effect, the aggregate welfare gains decline with limited reform. Moreover, the
poor households all gain, except for the poorest urban household. On the other hand, although the effect is
much less pronounced with a uniform VAT, the poor households still prefer the limited reform to global free
trade. As explained above, this is due to the luxury tax element of the tariff on vehicles.

The explanation for the importance of motor vehicles for the poor depends on a combination of
second best interactions with domestic taxes, the luxury tax aspect of taxes on motor vehicles, and the
intensity of the use of unskilled labor. Even if we can explain the result after the fact, it is doubtful that this
sector could have been identified as this important to the poor without the machinery of our CGE model. It
is quite possible, however, that these kinds of insights can be generated as one gains more experience with
the practical use of the tool.'” Moreover, this tool can suggest what complementary reforms to trade reform
are indicated to address the needs of the poor. In this case, complementary reform of the VAT is cleatly
indicated. In addition, it would be possible to investigate the optimal mix of a luxury tax on motor vehicles
and distortion offsetting tariff.

While the results presented here suggest that tariff exemptions could, in principle, be used to redress
adverse distributional impacts of tariff reform, we believe that these preliminary results do not justify such a
policy. The obvious danger of sector-specific exemptions from trade reform is that, like the income transfers
considered in Section 3, they would clearly induce rent-seeking and political lobbying. Limiting the scope of
a trade reform to potentially benefit the poor is one of many possible arguments for a non-uniform tariff
structure (Tarr [2001]]). Martinez [2000] has demonstrated that as a rule of thumb, tariff uniformity has
substantial appeal across CGE models constructed for a wide variety of less developed countries. Panagariya
and Rodrik [1993] have shown that the great advantage of the uniform tariff is that it greatly diminishes the
incentive to lobby for protection. In fact, experience in Chile has shown that industrialists may lobby for a
reduction in the tariff when they are convinced that the tariff is uniform. Lobbyists are likely to maintain that

protection of their sector will help the poor, and governments are likely to find it difficult to verify the

7 Bohringer and Rutherford [2000] provide an example of a decomposition which is not so transparent.
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validity of the claims. Models can help make the distinction, but this tool must be used judiciously, with due

attention paid to finding complementary reforms or the least distortionary instrument.

5. Conclusions

A great deal can be done to inform policy makers about the efficiency costs of specified equity goals.
Direct compensation mechanisms appear to work well in the case of trade reform in Turkey, even when
account is taken of the efficiency costs of raising the revenue needed to effect the compensation.

Some important qualifications must be entered, even if our intent is solely to evaluate alternative
methodologies for alleviating losses to the poor.'®

The results presented here are conditional on the data and model used in the simulations. We have
discussed variants on both, and we would expect that specific quantitative results would change, and there are
likely to be some changes in the qualitative results as well for some households. There are many features of
the data and model that we would like to examine in more detail in order to assess the impact on the poor.

The results are also conditional on the way we have specified the policies considered. In practice
there are many risks that compensation, for example, could be effected in an extremely costly manner. Our
experience in Turkey during the early 1990's is that many State Owned Enterprises were geographically
located and economically supported in order to attain some political goals. Those political goals may have just
been one concrete manifestation of broad equity goals shared by most Turks, as well as more narrow and
familiar sectional interests. However, it is apparent that they were not achieving those equity goals in a least-
cost manner. So one should not casually assume that azy intervention program will fit the bill of effecting
compensation at low efficiency cost.

Our results also provide one potential danger in policy-making: an invitation to strategic lobbying so
as to effect preferential treatment for some sector or household. One of the benefits of treating sectors
similarly in an across-the-board manner is that it mitigates the tendency to treat some sector in a special way.
The limited policy reform approach runs this risk, and hence carries with it an expected cost in terms of a
diminished political ability to effect broad reforms. Our point is that these broader risks should be taken into

account in addition to the efficiency costs we have calculated.

8 More extensive discussion of some of these issues is contained in Appendix A of
HTTP://DMSWEB.BADM.SC.EDU/GLENN/HRTPOVERTY.PDF.
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Table 1: Sectors in the Model

AGR
FRS
FIS
COL
CRU
MIN
STO
MEA
CAN
VEG
GRN
SUG
OFP
ALC
BEV
TOB
TXT
WAP
LEA
SHO
WOO
FRN
PAP
PRN
FRT
DRG
OCP
REF
PET
RBR
PLA
GLA
CEM
NMM
IRO
NEM
FAB
MAC
AGM
ELM
SHP
RRE
VEH
OTE
OMN
ELE
GAS
CON
TRD
RES
TRN
COM
FIN
SRV

Agriculture and animal husbandry

Forestry

Fisheries

Coal mining

Crude petroleum and natural gas production

Iron ore mining

Non-ferrous ore & non-metallic mineral mining & stone quarrying
Slaughtering preparing & preparing & preserving meat
Canning and preserving of fruits and vegetables
Manufacture of vegetable and animal oils and fats
Grain mill products

Sugar

Manufacture of other food products

Alcoholic beverages

Soft drinks and carbonated water industries
Tobacco manufactures

Textiles (inc. ginning)

Wearing apparel

Leather and fur products

Footwear

Wood and wood products

Furniture and fixtures

Paper and paper products

Printing & publishing & paper products
Fertilizers

Drugs and medicine

Other chemical products

Petroleum refineries

Petroleum and coal products

Rubber products

Plastic products

Glass and glass products

Cement

Non-metallic mineral products

Iron and steel

Non-ferrous metal

Fabricated metal products

Machinery except electrical

Agricultural machinery and equipment

Electrical machinery

Shipbuilding and repairing

Railroad equipment

Land transport vehicles and equipment

Other transport equipment

Other manufacturing industries

Electricity

Gas manufacture and waterworks

Building construction and other construction
Wholesale and retail trade

Restaurants and hotels

Railway transport & other land & water & air transport
Communications

Financial institutions and insurance

Private & public services & ownership of dwelling
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Table 2: Factors in the Model

Labor Types
L PROF Scientific, technical, professional and related workers.
L ADMN Administrative, executive and managerial workers.
L CLER Clerical and related workers.
L RETL Sales workers.
L SRVC Service workers.
L AGRC Agricultural, animal husbandry and forestry workers, fisherman and hunters.
L PROD Non-agricultural production workers, transport equipment operators & laborers.
L OTHR Workers not classifiable by occupation.
Capital Types
K RENT Rent (sector-specific in COL, CRU,MIN, STO,ELE, GAS, TRN)
K AGRC Operating surplus in agriculture.
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Table 3: Households in the Model

Monthly Disposable Income (1000 TL in 1990) Urban Households Rural Households
0 133 URB 133 RUR 133
134 267 URB 267 RUR 267
268 400 URB 400 RUR 400
401 533 URB 533 RUR 533
534 667 URB 667 RUR 667
668 800 URB 800 RUR 800
801 933 URB 933 RUR 933
934 1067 URB 1067 RUR 1067
1068 1200 URB 1200 RUR 1200
1201 1333 URB 1333 RUR 1333
1334 1600 URB 1600 RUR 1600
1601 1867 URB 1867 RUR 1867
1868 2133 URB 2133 RUR 2133
2134 2400 URB 2400 RUR 2400
2401 2667 URB 2667 RUR 2667
2668 4000 URB 4000 RUR 4000
4001 5333 URB 5333 RUR 5333
5334 13333 URB 13333 RUR 13333
13334 - 26667 URB 26667 RUR 26667
26668 - 66667 URB_ 66667 RUR 66667
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Table 4: Distribution of Factor Endowments by Household
Percentages for each household *

Houschold | . Income L.PROE _L.ADMN LCLER _ LREIL  LSRVC .L.AGRC .L.PROD LOTHR __K.RENT . K.AGRC
Urban 133 3 7 2 18 1 68 1 1
Urban 267 6 24 1 17 48 1 1 1
Urban 400 17 20 1 17 40 1 1 2
Urban 533 16 1 17 2 15 42 1 3 3
Urban 667 19 2 16 3 11 41 1 4 4
Urban 800 21 2 15 3 8 38 2 5 5
Urban 933 19 3 17 4 8 35 2 6 6
Urban 1,067 22 4 14 4 8 1 32 2 8 6
Urban 1,200 22 4 14 6 6 29 1 9 7
Urban 1,333 29 5 11 6 6 28 2 9 3
Urban 1,600 28 10 11 6 7 1 21 1 10 5
Urban 1,867 29 8 8 6 9 1 19 10 10
Urban 2,133 32 11 6 6 10 1 14 11 9
Urban 2,400 38 11 1 6 4 1 19 15 5
Urban 2,667 41 7 6 6 11 12 1 11 4
Urban 4,000 32 14 5 6 4 1 15 16 9
Urban 5333 29 17 7 3 12 22 9
Urban 13,000 33 23 7 7 8 16 6
Urban 27,000 54 4 1 12 20 8
Urban 67,000 73 21 7

B N e T T T T X
Rural 267 6 9 1 16 5 31 2 31
Rural 400 8 1 8 1 12 4 28 2 36
Rural 533 7 1 10 1 9 4 20 2 47
Rural 667 6 1 6 2 10 4 14 2 55
Rural 800 3 1 7 1 7 4 16 2 60
Rural 933 3 1 2 1 3 4 18 1 67
Rural 1,067 2 1 3 1 2 6 10 1 74
Rural 1,200 1 1 1 2 1 6 11 1 76
Rural 1333 1 4 1 1 3 7 2 80
Rural 1,600 1 1 1 3 5 7 1 81
Rural 1,867 1 1 2 5 6 4 1 3 77
Rural 2,133 3 1 5 4 5 5 3 74
Rural 2,400 7 5 5 2 9 1 71
Rural 2,667 6 3 6 4 10 71
Rural 4,000 1 2 5 1 4 5 4 69
Rural 5333 5 2 6 86
Rural 13,000 2 2 8 37 52
Rural 27,000 15 72 13

*Sum for individual households may not equal 100 due to rounding.
Source:  Calculated from de Santis and Ozhan [1994].
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Table 5a: Labor Intensity by Sector and Percentage Tax and Subsidy Rate
(All tax and subsidy rates shown on a Net Basis)

Labor Intensity Tax and Subsidy Incidence
Industry Labor Share of Labor Share of 1990 VAT + 1993 Import 1993 Export 1990 Production
Value Added Production | Consumption tax Tariffs Subsidy Subsidy
AGR 9 7 ! 1 21 3 2
FRS 23 19 ! 2 -1
FIS 12 9 ! 1 38 5
COL 72 50 ! 8 7 3
CRU 5 4 ! 15 17
MIN 68 38 ! 4 1
STO 19 18 ! 5 3 9
MEA 25 6 ! 1 25 13
CAN 25 31 ! 3 44 8
VEG 24 7 ! 2 4 9
GRN 32 4 ! 11 39 5
SUG 100 16 ! 9 18 17
OFP 32 9 ! 2 52 2
ALC 31 20 ! 32 62 6
BEV 49 20 ! 37 107 5
TOB 44 20 ! 35 80 11
TXT 23 9 ! 7 10 8
WAP 22 12 ! 4 28 11
LEA 6 3 ! il 2 14
SHO 28 8 ! 4 30 9
WOO 12 4 ! 2 19 10
FRN 24 7 ! 7 22 5
PAP 32 11 ! 4 18 25
PRN 39 11 ! 28 13 5
FRT 45 13 ! 8 1 24
DRG 23 10 ! 3 1 9
oCPp 27 1 ! 2 10 15
REF 5 1 ! 162 9 16
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Table 5a (continued)

Labor Intensity Tax and Subsidy Incidence
Industry Labor Share of Labor Share of 1990 VAT + 1993 Import 1993 Export 1990 Production
Value Added Production | Consumption tax Tariffs Subsidy Subsidy
PET 25 7 | 1 4 29 3
RBR 39 12 ! 1 18 10
PLA 26 8 ! 9 24 5
GLA 32 21 ! 4 23 10
CEM 23 12 ! 3 2 8
NMM 34 17 ! 6 18 9
IRO 52 12 ! 9 1 21
NFM 27 10 : 2 4 19
FAB 25 10 : 4 14 8
MAC 26 11 | 2 6 8
AGM 25 9 : 3 17 9
ELM 34 13 | 16 11 13
SHP 59 37 : 2 3 8
RRE 88 50 | 1 5
VEH 51 16 : 43 27 7
OTE 50 32 | 16 14
OMN 36 9 : 51 10 4
ELE 41 26 | 18 1
GAS 29 19 : 1
CON 55 22 | 4
TRD 23 19 : 0 5
RES 34 18 | 6
TRN 9 7 : 2 1
COM 53 31 | 24
FIN 65 46 : 16
SRV 59 48 ! 6

Sources: 1993 Import Tariffs are based on collected revenues, estimated by the State Planning Organization (SPO); 1993 Export Subsidies are World Bank estimates; 1990 VAT rates
plus consumption tax rates are based on collected indirect tax revenues, estimated by SPO; 1990 Production Subsidy rates are based on collections reported in the IO table. De
Santis and Ozhan [1994].
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Table 5b: Labor Intensity by Sector as a Percentage of Total Labor Usage

IdUSTY e LADOL TYDE oo
L_PROF L_ADMN L_CLER L_RETL L_SRVC L_AGRC L_PROD L_OTHR

AGR 4 9 4 80 2

FRS 22 35 3 40

FIS 7 92 1

COL 12 2 8 5 73

CRU 13 1 8 4 73

MIN 12 1 9 4 73

STO 12 2 9 4 73

MEA 5 8 6 3 75 2
CAN 6 8 6 3 75 1
VEG 6 8 6 3 75 2
GRN 6 8 6 3 75 2
SUG 6 8 6 3 75 2
OFP 6 8 6 3 75 2
ALC 6 8 6 3 75 2
BEV 6 8 6 3 75 1
TOB 6 8 6 3 75 2
TXT 6 8 6 3 75 2
WAP 6 8 6 3 75 2
LEA 6 8 6 4 75 2
SHO 6 8 6 3 76 2
WOO 6 8 6 3 75 2
FRN 5 8 5 3 76 1
PAP 6 8 6 3 75 2
PRN 6 8 6 3 75 2
FRT 5 8 6 3 75 2
DRG 6 8 6 3 75 2
OCP 6 8 6 3 75 2
REF 6 8 6 3 75 1
PET 6 9 6 3 75 1
RBR 6 8 6 3 75 2
PLA 6 8 6 3 75 1
GLA 6 8 6 3 75 2
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Table 5b (continuation)

IdUSEY e LADOL TYDE oo
L_PROF L_ADMN L_CLER L_RETL L_SRVC L_AGRC L_PROD L_OTHR

CEM 6 8 6 3 75 2
NMM 6 8 6 3 75 2
IRO 6 8 6 3 75 2
NFM 6 8 6 3 75 2
FAB 6 8 6 3 75 2
MAC 6 8 6 3 75 2
AGM 6 8 5 3 75 2
ELM 6 8 6 3 75 2
SHP 6 8 6 3 76 2
RRE 6 8 6 3 75 2
VEH 6 8 6 3 75 2
OTE 6 9 6 3 72 3
OMN 6 8 6 3 75 2
ELE 21 3 32 8 36 1
GAS 21 3 32 8 36 1
CON 6 10 3 2 79

TRD 7 1 13 28 40 10

RES 7 1 13 28 40 10

TRN 6 5 19 3 67 1
COM 6 5 19 3 67 1
FIN 34 13 44 1 5 3

SRV 48 5 16 15 15 1

Source:  Calculated from de Santis and Ozhan [1994].
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Table 6: Effects of Free Trade on Turkey

I. Welfare (percentage change in Hicksian Equivalent Variation in income)
Household Utban Rural Total
.............. LOCOMIE s nsceses oo e e e e e e

133 -0.84 -0.07 -0.36
267 -0.47 -0.12 -0.32
400 -0.26 0.10 -0.10
533 -0.23 0.28 0.00
667 0.19 0.61 0.39
800 0.18 0.71 0.41
933 0.22 0.44 0.30
1,067 0.30 0.89 0.53
1,200 0.09 0.62 0.29
1,333 0.10 0.75 0.30
1,600 0.42 0.90 0.58
1,867 0.38 1.10 0.58
2,133 0.14 0.78 0.31
2,400 -0.24 1.94 0.36
2,667 0.46 0.37 0.44
4,000 -0.01 3.09 0.54
5,333 0.54 0.97 0.65
13,000 0.48 4.28 091
27,000 -1.74 -3.90 -1.93
67,000 -2.49 -2.49
TOTAL 0.06 0.67 0.28
IL. VAT Rate (% increase required to replace lost revenue) 24.5
III. Real Exchange Rate Depreciation (%) 8.5

IV. Factor Price Change (%)

L_PROF -1.0
L_ADMN -2.5
L_CLER -0.5
L_RETL 2.1
L_SRVC 0.4
L_AGRC 0.3
L_PROD -2.9
L_OTHR -2.7
K_RENT -1.5
K_AGRC 0.2

Source: Authors’ estimates.
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Table 7: Impact of Free Trade on Output by Sector
(percentage change from initial equilibrium)

Output Imports Exports Tariff Export Subsidy

AGR 0 28 14 21 3
FRS 1 -12 29 0 -1
FIS 0 64 7 38 5
COL -2 -6 6 0 7
CRU -2 -4 389 0 17
MIN -9 -15 0 1 0
STO 0 -12 0 3 9
MEA -1 7 -11 25 13
CAN 1 36 2 44 8
VEG 2 -5 0 4 9
GRN 3 72 11 39 5
SUG -1 19 24 18 0
OFP 8 23 31 52 2
ALC -4 95 -5 62 6
BEV -2 268 2 107 5
TOB -10 165 -23 80 11
TXT -3 -1 -1 10 8
WAP -13 75 -19 28 11
LEA -8 -15 -19 2 14
SHO -2 66 -4 30 9
WOO 0 19 -4 19 10
FRN 0 25 9 22 5
PAP -3 8 -35 18 25
PRN -1 10 7 13 5
FRT -1 -5 -34 1 24
DRG 1 -11 -1 1 9
OCP -5 2 -20 10 15
REF -4 -1 -35 9 16
PET -1 -1 -43 4 29
RBR -1 11 -4 18 10
PLA -1 18 9 24 5
GLA -2 19 -6 23 10
CEM 0 -5 1 2 8
NMM -3 16 -5 18

IRO -12 -6 -41 1 21
NFM -8 -5 -34 4 19
FAB -3 8 -6 14 8
MAC -1 -2 -2 6 8
AGM -1 3 -3 17 9
ELM -5 2 -20 11 13
SHP 2 -1 3 3 8
RRE 0 -2 0 5 0
VEH -11 28 -12 27 7
OTE 2 0 -17 0 14
OMN -5 2 -6 10 4
ELE -2 -16 22 0 0
GAS 1 -14 27 0 0
TRD 2 0 27 0 0
RES 9 -15 37 0 0
TRN 1 -13 17 0 0
COM -1 -12 18 0 0
FIN 0 -12 19 0 0
SRV 1 -15 27 0 0

Sonrce: Authors’ estimates.
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Table 8: Decomposing the Welfare Effects of Free Trade in Turkey

The effect of income shares and consumption shares.
Welfare effects are Hicksian Equivalent Variation as a percent of benchmark household income.

Household
Income

933
1,067
1,200
1,333
1,600
1,867
2,133
2,400
2,667
4,000
5,333
13,000

27,000
67,000
TOTAL

Heterogeneous Uniform Consumption Uniform Income Shares Uniform Income &

Consumption and Income Shares Consumption Shares

Shares H :

Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural Total
-0.84 -0.07 -0.36 -1.13 -0.37 -0.66 0.57 0.58 0.57 0.28 0.28 0.28
-0.47 -0.12 -0.32 -0.04 -0.25 -0.47 0.43 0.42 0.43 0.28 0.28 0.28
-0.26 0.10 -0.10 -0.41 -0.09 -0.27 0.41 0.48 0.44 0.28 0.28 0.28
-0.23 0.28 0.00 -0.24 0.12 -0.08 0.27 0.45 0.35 0.28 0.28 0.28

0.19 0.61 0.39 0.13 0.49 0.30 0.32 0.42 0.37 0.28 0.28 0.28
0.18 0.71 0.41 0.24 0.51 0.36 0.21 0.51 0.34 0.28 0.28 0.28
0.22 0.44 0.30 0.35 0.37 0.36 0.14 0.38 0.23 0.28 0.28 0.28
0.30 0.89 0.53 0.46 0.72 0.56 0.11 0.49 0.26 0.28 0.28 0.28
0.09 0.62 0.29 0.34 0.49 0.40 0.02 0.46 0.18 0.28 0.28 0.28
0.10 0.75 0.30 0.32 0.67 0.43 0.05 0.42 0.16 0.28 0.28 0.28
0.42 0.90 0.58 0.67 0.82 0.72 0.01 0.42 0.15 0.28 0.28 0.28
0.38 1.10 0.58 0.72 0.98 0.80 -0.08 0.45 0.07 0.28 0.28 0.28
0.14 0.78 0.31 0.54 0.52 0.53 -0.13 0.56 0.05 0.28 0.28 0.28
-0.24 1.94 0.36 0.17 1.49 0.53 -0.14 0.75 0.10 0.28 0.28 0.28
0.46 0.37 0.44 0.66 0.24 0.56 0.07 0.44 0.16 0.28 0.28 0.28
-0.01 3.09 0.54 0.37 2.89 0.81 -0.10 0.49 0.00 0.28 0.28 0.28
0.54 0.97 0.65 0.79 0.55 0.73 0.02 0.76 0.21 0.28 0.28 0.28
0.48 4.28 0.91 0.25 3.38 0.60 0.50 1.19 0.58 0.28 0.28 0.28
-1.74 -3.90 -1.93 -1.49 -4.10 -1.72 0.03 0.53 0.07 0.28 0.28 0.28
-2.49 -2.49 -3.03 -3.03 0.86 0.00 0.86 0.28 0.28 0.28
0.06 0.67 0.28 0.17 0.49 0.28 0.16 0.48 0.28 0.28 0.28 0.28

Welfare impact for homogeneous income and consumption shares = 0.28% for all households.

Source: Authot’s estimates
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Table 9: Effects of Sidepayment Schemes on Welfare

Household Urban% Rural% Total% Utrban Rural Total
Income Groups

A. No Compensation

133 -0.84 -0.07 -0.36 -14.60 -1.87 -16.48
267 -0.47 -0.12 -0.32 -43.13 -8.45 -51.58
400 -0.26 0.10 -0.10 -35.85 10.98 -24.87
533 -0.23 0.28 0.00 -31.15 30.601 -0.54
667 0.19 0.61 0.39 22.07 64.22 86.29
800 0.18 0.71 0.41 18.93 56.29 75.21
933 0.22 0.44 0.30 23.19 27.93 51.12
1067 0.30 0.89 0.53 26.22 48.88 75.10
1200 0.09 0.62 0.29 6.82 26.96 33.78
1333 0.10 0.75 0.30 6.23 20.85 27.08
1600 0.42 0.90 0.58 52.11 57.95 110.06
1867 0.38 1.10 0.58 38.25 44.27 82.52
2133 0.14 0.78 0.31 10.55 20.20 30.75
2400 -0.24 1.94 0.36 -15.38 46.86 31.48
2667 0.46 0.37 0.44 19.69 4.89 24.58
4000 -0.01 3.09 0.54 -0.71 87.61 86.90
5333 0.54 0.97 0.65 29.84 19.38 49.22
13K 0.48 4.28 0.91 65.27 74.37 139.64
27K -1.74 -3.90 -1.93 -44.83 -9.67 -54.50
67K -2.49 0.00 -2.49 -32.03 0.00 -32.03
Total 0.06 0.67 0.28 101.50 622.25 723.75
B. Pareto Compensation of All Households

133 0.00 0.00 0.00 0.00 0.00 0.00
267 0.00 0.00 0.00 0.00 0.00 0.00
400 0.00 0.00 0.00 0.00 0.40 0.40
533 0.00 0.18 0.08 0.00 19.63 19.63
667 0.06 0.52 0.27 6.72 54.26 60.98
800 0.05 0.61 0.29 5.17 48.30 53.47
933 0.08 0.33 0.18 8.65 21.44 30.09
1067 0.16 0.79 0.40 13.80 43.47 57.27
1200 0.00 0.52 0.19 0.00 22.37 22.37
1333 0.00 0.66 0.21 0.00 18.39 18.39
1600 0.27 0.81 0.45 33.74 51.83 85.56
1867 0.23 1.00 0.45 23.39 40.23 63.62
2133 0.00 0.66 0.17 0.00 17.01 17.01
2400 0.00 1.77 0.49 0.00 42.67 42.67
2667 0.30 0.22 0.28 12.82 2.86 15.68
4000 0.00 2.93 0.52 0.00 83.16 83.16
5333 0.36 0.82 0.48 20.07 16.41 36.48
13K 0.31 4.10 0.74 42.45 71.26 113.71
27K 0.00 0.00 0.00 0.00 0.00 0.00
67K 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.10 0.60 0.27 166.80 553.68 720.47

_33-



Household Urban% Rural% Total% Utrban Rural Total
Income Groups

C. Compensation of Two Poorest Households

133 0.00 0.00 0.00 0.00 0.00 0.00
267 -0.48 -0.12 -0.32 -43.72 -8.78 -52.50
400 -0.27 0.10 -0.11 -36.73 10.46 -26.28
533 -0.24 0.27 -0.01 -32.06 30.12 -1.94
667 0.18 0.61 0.38 21.25 63.79 85.04
800 0.17 0.71 0.40 18.20 55.97 74.17
933 0.21 0.43 0.30 22.43 27.70 50.12
1067 0.29 0.89 0.52 25.57 48.69 74.26
1200 0.08 0.62 0.28 6.24 26.81 33.05
1333 0.09 0.75 0.30 5.76 20.79 26.55
1600 0.41 0.90 0.57 51.16 57.79 108.95
1867 0.37 1.10 0.58 37.49 44.15 81.63
2133 0.14 0.77 0.30 9.93 20.07 30.00
2400 -0.25 1.94 0.35 -15.87 46.68 30.81
2667 0.45 0.36 0.43 19.33 4.81 24.14
4000 -0.01 3.08 0.53 -1.81 87.42 85.60
5333 0.53 0.96 0.64 29.35 19.29 48.63
13K 0.47 4.27 0.91 64.12 74.25 138.37
27K -1.76 -3.92 -1.95 -45.17 -9.71 -54.88
67K -2.50 0.00 -2.50 -32.22 0.00 -32.22
Total 0.06 0.67 0.28 103.23 620.30 723.52
D. Potential Compensation of Eight Poorest Households

133 0.00 0.00 0.00 0.00 0.00 0.00
267 0.00 0.00 0.00 0.00 0.00 0.00
400 0.00 0.06 0.02 0.00 5.95 5.95
533 0.00 0.23 0.10 0.00 25.63 25.63
667 0.12 0.57 0.33 14.40 59.82 74.22
800 0.12 0.67 0.35 12.09 52.93 65.01
933 0.15 0.40 0.24 16.00 25.34 41.34
1067 0.23 0.85 0.47 20.11 46.75 66.86
1200 0.02 0.58 0.22 1.31 25.23 26.54
1333 0.03 0.72 0.24 1.76 20.03 21.79
1600 0.34 0.87 0.52 43.11 55.81 98.92
1867 0.31 1.06 0.52 31.00 42.76 73.77
2133 0.06 0.73 0.24 4.68 18.83 23.51
2400 -0.32 1.87 0.29 -20.03 45.02 24.99
2667 0.38 0.30 0.36 16.34 4.01 20.34
4000 -0.09 3.02 0.46 -11.25 85.64 74.40
5333 0.45 0.91 0.57 25.12 18.27 43.38
13K 0.40 4.20 0.83 54.27 73.05 127.32
27K -1.87 -4.06 -2.06 -48.10 -10.07 -58.16
67K -2.63 0.00 -2.63 -33.87 0.00 -33.87
Total 0.07 0.64 0.28 126.93 595.01 721.95
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Table 10: Decomposition of Tariff and Export Subsidy Reductions for Poorest Households

URBAN HOUSEHOLDS RURAL HOUSEHOLDS
Household Income 133 267 400 533 133 267 400 533
Aggregate Welfare Bffect (EV) as -0.84 -0.47 -0.26 -0.23 -0.07 0.12 0.10 0.28
a % of income)
Aggregate Tariff Impact -0.21 -0.15 -0.07 -0.09 0.14 0.07 0.28 0.35
Tariff Impact of:
Agriculture & animal husbandry 0.30 0.20 0.20 0.20 0.30 0.20 0.20 0.10
Grain mill products 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sugar 0.10 0.00 0.00 0.00 0.10 0.00 0.00 0.00
Manufacture of other food 0.10 0.00 0.00 0.00 0.10 0.10 0.10 0.10
products
Softdrinks and carbonated water 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00
industries
Tobacco manufactures 0.40 0.30 0.30 0.30 0.50 0.30 0.40 0.30
Other chemical products 0.10 0.00 0.10 0.00 0.10 0.10 0.00 0.00
Non-metallic mineral products -0.10 0.00 0.00 0.00 -0.10 0.00 0.00 0.00
Machinery except electrical -0.20 -0.20 -0.10 -0.10 -0.20 -0.10 -0.10 0.00
Electrical machinery -0.20 -0.10 -0.10 -0.10 -0.10 -0.10 -0.10 0.00
Land transport vehicles and -0.60 -0.60 -0.40 -0.40 -0.50 -0.30 -0.30 -0.20
equipment
Other manufacturing industries -0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aggregate Export Subsidy Impact -0.59 -0.34 -0.21 -0.14 -0.20 -0.19 -0.18 -0.06
Export Subsidy Impact of:
Agriculture and animal husbandry 0.10 0.10 0.10 0.10 0.10 0.00 0.00 -0.10
Canning and preserving of fruits 0.20 0.10 0.20 0.20 0.10 0.00 0.00 -0.10
and vegetables
Textiles (including ginning) -0.20 -0.20 -0.20 -0.10 -0.10 -0.10 -0.10 0.00
Wearing apparel -0.30 -0.10 -0.10 -0.10 -0.10 0.00 0.00 0.10
Other chemical products -0.10 -0.10 0.00 0.00 -0.10 0.00 0.00 0.00
Iron and steel -0.20 -0.10 -0.10 0.00 0.00 0.00 0.00 0.10

Note: Due to rounding, the sum of the listed components does not necessarily equal the total
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Table 11: The Vehicle Tariff and Indirect Compensation for Poor Households

Tariff Revenue Replacement with Existing 1VAT

Tariff Revenue Replacement with Uniform VAT

GLOBAL FREE TRADE RETAIN VEHICLE TARIFF GLOBAL FREE TRADE RETAIN VEHICLE TARIFF
Utban (1) Rural (2) Urban (3) Rural (4) Utban (5) Rural (6) Urban (7) Rural (8)
133 -0.84 -0.07 -0.17 0.55 -0.27 0.22 0.21 0.70
267 -0.47 -0.12 0.11 0.26 0.16 0.00 0.54 0.31
400 -0.26 0.10 0.21 0.38 0.23 0.20 0.55 0.42
533 -0.23 0.28 0.20 0.44 0.29 0.21 0.56 0.36
667 0.19 0.61 0.51 0.63 0.68 0.43 0.86 0.47
800 0.18 0.71 0.47 0.66 0.70 0.39 0.84 0.40
933 0.22 0.44 0.49 0.31 0.78 -0.07 0.90 -0.09
1067 0.30 0.89 0.54 0.68 0.89 0.33 0.97 0.23
1200 0.09 0.62 0.32 0.29 0.70 -0.18 0.78 -0.35
1333 0.10 0.75 0.31 0.37 0.75 -0.25 0.78 -0.42
1600 0.42 0.90 0.54 0.46 1.10 0.00 1.05 -0.25
1867 0.38 1.10 0.54 0.75 1.05 0.31 1.04 0.13
2133 0.14 0.78 0.32 0.47 0.95 0.47 0.94 0.21
2400 -0.24 1.94 -0.02 1.25 0.47 1.77 0.51 1.13
2667 0.46 0.37 0.48 0.07 1.23 0.03 1.07 -0.19
4000 -0.01 3.09 0.02 2.10 0.71 3.03 0.55 2.06
5333 0.54 0.97 0.47 -0.19 1.19 -0.26 0.95 -1.24
13K 0.48 4.28 -0.43 2.68 1.23 3.86 0.02 2.32
27K -1.74 -3.90 -1.87 -4.36 -1.39 -4.24 -1.64 -4.65
67K -2.49 0.00 -3.52 0.00 -2.45 0.00 -3.46 0.00
Total 0.06 0.67 0.21 0.56 0.67 0.35 0.64 0.29
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Appendix: Additional Issues

A. The Decomposition Method
The decomposition method we have implemented is best explained using a simplified example.
Consider the welfare indices of an individual household, W,. Changes in these indices can be expressed as

an implicit function of tariff rates (;) and export subsidies (¥):

W, = F(t,5) = F(t,st, 55

In our limited reform simulation we consider changes in the exogenous policy instruments. To design the
structure of the reform, in order to provide indirect compensation to lower income households, we need to
understand how changes in the welfare of individual households AWb depend on changes in individual
instruments. One method of assessing these effects is to decompose the total welfare effect for household 4 into

2n components, one associated with each tariff lines and export subsidy rate:

AW,} =A;7 + ..+ A;ﬂ + A;ﬂ + ..+ A

bn

where A;t-( A:b) denotes the change in the welfare of household 4 due to the i tariff (subsidy).

Such a decomposition could be conducted through a sequential approximation of the impacts of one
instrument while keeping a// others constant, such as proposed by Huff and Hertel [1996]. Assuming that F is
differentiable, the contribution of a change in the tariff # which moves from its benchmark value to zero can

then be computed as the line integral:

A, = [CE® &

For the numerical computation, the total change in welfare is divided into sufficiently small steps in order to
approximate the line integral through linearization. When F is nonlinear, however, the total change from
shocks in exogenous variables can not be decomposed in additive line-integrals for each tariff rate starting
from the same reference (initial) value. The impact of a change in an exogenous variable must be calculated,
taking into account the contributions of previous changes in other exogenous variables. This implies that the
decomposition is potentially sensitive to the sequential ordering of changes in the exogenous policy variables.

If we have # tariff lines, there are #/ ways of sequential ordering the reform each of which provides a different
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decomposition.

Harrison, Horridge and Pearson [2000] suggest an order-independent “natural” way of calculating
contributions. On the “natural” path, the tariff and subsidy rates are adjusted proportionally between their
benchmark values and zero. The straight line between these points is obtained by a proportional adjustment

of tariff rates # with a scalar 7which vaties from 1 to zero. The /ocal dependence of W, on # is then:

aw 2. OW i OW
b= b gy + b ds.
at ; a»;. : ; 8:1. g

We can then write the %72/ change in Z as:

» °0F = °0F
N o oL 4
O b IR 2N i
= AW} + Aw;

In order to calculate these effects, we approximate contributions of individual tariff rates through numerical

differencing:

aw, 5 F(t,..1+€,.t)-F(,..t)
ot, €

in which € is the difference interval, with a similar approximation for the export subsidy.

B. Productivity Increase from Additional Imports

International trade can have an impact on the total factor productivity of a country through a number
of mechanisms.! Frankel and Romer [1999] find that trade appears to increase income by both spurring the
accumulation of physical and human capital as well as increasing output for any level of capital. Moreover,
they have shown that after adjusting for the simultaneity bias, ordinary least squares does not overestimate the
impact of openness on productivity. These results lend support to the many cross country studies that have
shown that trade and trade liberalization lead to increased growth (e.g., Sachs and Warner [1995], Dollar

[1992], Edwards [1993]).

! See Grossman and Helpman [1991] for a general theoretical discussion.
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The approach that appears most appropriate is emphasized by Romer [1994]. He argues that proper
modeling of the impact of trade protection on the reduction in the number of available varieties is crucial to
properly quantifying the welfare impact of trade liberalization. The suggests a model in which imports of a
larger variety of intermediate inputs allow producers to increase productivity through selection of intermediate
inputs that more closely match their production requirements. Support comes from Cabellero and Lyons
[1992] who show that productivity increases in industries when output of its input supplying industries
increases. Coe, Helpman and Hoffmaister [1997] also find that foreign research and development increases
domestic total factor productivity and that the positive spillover effect of foreign research and development is
stronger the more open the economy is to intermediate inputs.”

Rutherford and Tarr [2000] have employed a dynamic CGE model to assess the welfare effect of
trade liberalization in this type of framework. They find welfare gains of between 10 and 35 percent of the
present value of benchmark consumption from a 10 percent tariff cut, depending on model assumptions.
analytically derived the relationship between a permanent increase in the steady state growth rate and
equivalent variation. They show that gains of this magnitude correspond to a permanent increase in the
growth rate of between 0.4% and 1%. A policy induced change in the growth rate of this magnitude is quite
plausible in the context of the actual long term per capita growth rates over the 25-30 year period beginning
in 1962. For example, Sachs and Warner [1995] estimate that open economies have grown about 2.45%
faster than closed economies, with even greater differences for open versus closed economies among
developing countries. They note that trade liberalization is often accompanied by macro stabilization and
other market reforms, and their open economy variable can be picking up these other effects as well. But they
argue that trade liberalization is the sine gua non of the overall reform process, because other interventions
such as state subsidies often are unsustainable in an open economy.

We conclude that it an important extension of this work for applications is to include an Ethier-
Dixit-Stiglitz type framework which would more accurately, and endogenously, characterize the welfare gains
of trade liberalization. If the size of the gains from trade liberalization is significantly larger than represented
by the present constant returns to scale model, then it will be more likely that we will be able to find reform

that helps the poor.

% Keller [1998] offers an opposing view.
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C. Micro-simulation: Even More Households?

There are two major weakness with the usual household survey data used to calibrate CGE models
with multiple households. Each can be overcome by accessing and using individual level data, perhaps
entailing the use of thousands of model-equivalent, representative households.

The first weakness is that the use of the bousebold as the unit of analysis begs the important question
of the effects on individuals. There is some evidence, particularly from developing countries, that the extent of
contemporaneons inequity is much greater at the level of the household than it is at the level of the individual
(e.g., Sundrum [1990; p.21]). Of course, many households are individuals, and they will be represented
adequately, but the possibility of intra-household inequity is lost for other households. There is also some
evidence to suggest that households and families reduce inter-generational inequity, albeit to a smaller degree
than anecdote might suggest (e.g., Altonji, Hayashi and Kotlikoff [1997]).

The second weakness is that existing aggregations of households typically adopt criteria of
aggregation that may be useful for some policy analysis but useless for others. For example, income is a
common characteristic to aggregate households by, but need not be the characteristic that “picks up”
differential effects across households. In some cases the available household expenditure surveys provide
information on aggregate household types broken down by one characteristic or another (e.g., income or
occupation or family status or age or location), but rarely do they provide much detail for all interactions of
these characteristics. The reason is that sample sizes can become small, and the surveyors that collate the data
for public use must guess at the likely usage.

One solution to these problems is to make the raw expenditure and/or income survey data available
at the level of the individual and allow the analyst to aggregate it as appropriate. If the complete list of
characteristics for the individual are provided, subject to obvious confidentiality restrictions, then it is possible
for the analyst to generate a set of representative households appropriate for any specific policy exercise.

One example of this type of analysis is a CGE model designed by Gertz, Harrison, Nielsen and
Rutherford [2000] to evaluate the effects of liberalizing restrictions on the opening hours of shops in
Denmark. Their model is calibrated to Danish data for 1998 and 1999. They use the detailed responses from a
household time-of-use survey to calibrate the time allocation of households with respect to working, leisure
and shopping.

A key feature of the simulation model is that it includes every household that provided a useable
response to the time-of-use survey. In other words, the authors included data that is specific to each
household, and scale up the endowments and expenditures of that household to reflect aggregate Danish
households. Thus the 613 households with full data represented in the survey are modeled as “representative

households” of their type in the Danish economy. Another way to view this is to think of each of the 613
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households in the survey and model as representing a number of households that are identical to them.

The main advantage of having so many households in the model is that it captures the considerable
heterogeneity across households. The same demographic variables used to stratify the responses to the survey
can be used to stratify the simulation results, allowing us to connect the two in order to understand the effects

of the reforms.

D. Willingness to Compensate

An extension of the approach to calculating sidepayments in section 3 is to recognize that some
households might be more willing than others to undertake compensation if needed. We have implicitly
assumed here that any household would be willing to transfer up to 100% of it’s welfare gain in order to
effect sidepayments.’

One could use survey methods to elicit the ex anze willingness of each household to effect
compensation if necessary for policy reform. Specifically, consider a question of the following form: “If you
were to gain from this policy reform, what percentage of your gains would you be willing to give up each year
to compensate losers from the reforms?” Would households ever reveal some positive percentage? They
would do so if they believed that in the absence of sufficient compensation it is possible that the reforms
would be politically infeasible, and those conducting the survey would inform the households of this fact.
Households would be told that we would not take any greater percentage than they specified, so there would
be no chance that they would lose from the reform, at least to the extent that they are correctly represented in
the model.

This extension raises the possibility of strategic misrepresentations from households when
confronted with the possibility that their response could affect the extent of their consumer surplus.* This
type of strategic misrepresentation is a general one facing surveys of this kind, and techniques for dealing with
it have been proposed (see Harrison [1996] for a review). It is possible that with cleaver sampling design, this
problem can be solved, or at least mitigated, but it remains an open one for future investigation.

Once elicited, and assuming them to be true reports, these percentages would be used to constrain
further the computation of sidepayments. Since that calculation assumed these percentages to be up to 100%

for each and every household, as noted above, we would just add in these constraints as a tightening of the

3 This 100% refers to the simulations in which we required that no household lose. The percentage would be less than

100% for the simulations in which we require that each household have a positive welfare gain, of course.

This issue has been neglected in the older welfare economics literature on the use of the compensation criteria, probably
because of a belief that the criteria suffered from other more serious problems (e.g., inconsistency, and indeterminacy if compensation
were actually effected). Hammond and Sempere [1995] consider the problem, but only by way of a critique of casual attempts to infer
sidepayments necessary for policy reform “without tears”.
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sidepayments constraints applying to each household type. Of course, this could make the possibility of
Pareto-ensuring side-payments infeasible, but that would likely be a signal that the reform may also be

politically infeasible.
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