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Abstr act

The paper uses a computable general equilibrium (CGE) model of Tanzania, that includes
considerable factor disaggregation and household detail, to explore the impact of trade
liberalization on growth and poverty alleviation. The focus is on the impact of trade
liberaization policies under different structural constraints, such as large marketing margins
between producers and the market. The first mgjor conclusion that obtains from the empirical
results is that the nature of the macroeconomic and sectora market adjustment makes a large
difference on the results of the liberalization scenario. In particular, the functioning of the
labor market appears to make for significant differences in the outcome of tariff cuts. A
closure that seems empiricaly relevant to Tanzania s adopted and severa policy scenarios
arerun. The policy that seems to be the most appropriate for poverty reduction is the one
where marketing margins decrease. By contrast, the scenario that assumes significant further
unilateral trade liberalization does not seem to produce significant GDP changes, nor does it
produce significant changes in household welfare, despite the large degree of liberalization
assumed. Hence trade liberalization appears not to be a panacea for growth and poverty
aleviation in Tanzania without supply side interventions.
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1. Introduction

The purpose of this paper isto explore trade liberalization in the context of structural features
that are endemic in low income agriculture dependent economies. In most developing
countries, major policy changes like trade liberalization would necessarily take place against a
background characterized by significant structural constraints, which affect the functioning of
markets and their degree of completeness and competitiveness. Common characteristics of
such contexts are backward technologies and poor infrastructural endowments, resulting in
large market weaknesses. This is especialy the case of agricultural production, and of the
more traditional parts of the food chain. Where subsistence farming is widespread, a
significant portion of households consumption flows directly from production into self-
consumption, bypassing the specialized processing and distribution systems. Food processing
and marketing usually show high transaction costs arising from poor infrastructures, such as
inadequate physical transport facilities, and by institutional and physical gaps in the
organization of activities.

Any policy change, if taking place in acontext of such structural features, is likely to bring
about considerable economy-wide effects, which are complex in nature, and spread across
ingtitutions. The structural features that will be of maor concern in this study are large
marketing margins for agricultural products and the functioning of labor markets. The extent
to which the labour market is characterized by rigidities - such as those limiting changes in
wages and/or in employment — can shape the social implications of a policy change, in terms
of welfare of the different social groups in the country. There are few doubts that the more
policy analysis alows for such potential effects to be taken into account and analyzed, the
more policy design can be effective. Trade liberalization is a particularly sensitive policy
issue, and it has been shown analytically that the potential impacts are deeply affected by
assumptions concerning the structure of the labour market (Ackerman, 2005; Taylor and von
Arnim, 2006).

Most analyses of global and national trade liberalization, including those pertaining to
agriculture, have aso not dedt with questions involving the existence or reductions in
margins between producers and consumers, caused by inadequate infrastructure, such as
transport costs, as well as transactions costs due to various market regulatiors, etc.
Furthermore, such analyses aimost aways assume perfect price transmission between world
prices and domestic market prices. Such analyses, however, miss one of the most important
aspects of underdevelopment and rural poverty especialy in Africa. For instance, a recent
analysis in Madagascar suggests that the existence of high transactions costs, such as high
transport margins between remote and central regions are associated with lower input use,
reduced yields and (consequently) higher incidence of poverty (Stifel, Minten and Dorosh,
2003). Minot comes to similar conclusions for Tanzania (2005). Similarly, studies by
Delgado, Minot and Tiongco (2003) and Kilima (2006) independently find that international
and loca markets in Tanzania are not well connected, rendering many staple food products
essentially non-tradable. This suggests that the existence of large marketing margins can have
strong effects on any trade policy changes.

There have been some recent studies that attempted to include marketing margins in analyses
of economy-wide impacts of trade liberalization and other policies. Arndt et. al. (2000) found
in their analysis of Mozambique that not only the macroeconomic effects of reducing
marketing margins are significant, but also that there are synergies between simultaneously
increasing agricultural productivity and reducing marketing margins. They did not, however,
analyze impacts of trade policies. Wobst (2003) explicitly included marketing costs in his
analysis of the impact of trade liberaization in five Southern Africa Countries, using



computable general equilibrium (CGE) models. He found that reductions in marketing costs
improve considerably the export performance, did not include in his paper any poverty related
impacts.

This paper discusses trade liberalization with reference to one specific Eastern African
country, Tanzania, and examines the effects of this policy in connection with changes in the
marketing margins. The analysis is based on a 2001 Social Accounting Matrix (SAM) for
Tanzania, built from the data provided by IFPRI (Thurlow and Wobst, 2003), which includes
considerable factor, household, and sectoral detail. The ssimulations presented are run with a
computable general equilibrium (CGE) model, which is run under a wide set of different
closure rules, implying different assumptions concerning the way in which adjustment takes
place in the economy.

The paper proceeds in the next section to discuss the Tanzanian context, and the structural
features of the economy. Section 3 discusses the features of the CGE model of Tanzania.
Section 4 discusses issues of how markets work (the closure rules), and how they are modeled
in the CGE, focusing particularly on the representation of the labor market. Section 5 reports
the results of the simulations, while the last section concludes.

2. The Tanzanian context

Tanzania is among the world’s poorest countries, with a per-capita income of about US$280.
During most of its post-independence history, the country pursued socialist policies which
resulted in extended periods of below-potential economic performance. From the mid-1908s,
Tanzania embarked on economic reforms which were not sustained, and after an initial period
of economic growth in the late eighties, the early 1990s were again characterized by macro-
economic disequilibria and poor economic growth.

By the 1990s the country resumed its reform course with a clear and sustained commitment to
macro-economic stability through sound fiscal and monetary policies as a foundation for
economic growth. Macro-economic stabilization was accompanied by wide ranging structural
reforms, including privatization of state owned enterprises, liberalization of the agricultural
sector, efforts to improve the business environment, and strengthening of public expenditure
management. These reforms have resulted in sustained growth, which in the last few years
was above five percent annually.

From a macroeconomic perspective, agriculture plays a dominant role, accounting for nearly
45% of GDP, and employing around 70% of labour force. Agriculture accounts for three
quarters of merchandise exports and represents a source of livelihood to about 80% of the
population. Agriculture is the main source of income for the poor, especidly in rura areas,
and households that rely heavily on such income tend to be extremely poor. Poor households
are more likely to grow and sell crops than nonpoor ones, and the mgority of ther
production is not sold, but rather consumed directly.

Smallholder farmers characterize Tanzanian agriculture. The average farm size varies mostly
between less than 1 and 3 hectares, and the vast majority of the crop area is cultivated by
hand. The main food crops are maize, rice, wheat, sorghum/millet, cassava and beans,
occupying nearly 85% of the arable land. Bananas are grown mainly in the Kagera and
Kilimanjaro areas, and like cassava, have alow value-to-bulk ratio, and are generaly retained
for home consumption.

Export crops represent 12% of the value of total crop production. Starting from the early
1990s, State participation and control over marketing and input supply has been gradually
reduced. When the subsidy on fertilizers was lifted, the immediate consequence was an
increase in the proportion of the market prices received by producers, which in turn resulted



in a stabilization of production, which took place in spite of faling world prices. Since
agriculture is gtill to a large extent dependent upon unpaid family labour - particularly of
women and children who account for at least 70 percent of total agricultural labour - the
reduced incentives in the traditional export crops has affected also the food crop sector. As a
result, today male workers are attracted by commercial food crops, such as maize, or beans,
which were traditionally controlled by women.

In generad, five factors contribute to low productivity in agriculture in Tanzania: (i) low input
use; (ii) low prices compared to production costs; (iii) unfavourable weather conditions; (iv)
pests and diseases; (v) poor knowledge of agronomic practices, (vi) low levels of capital,
especially for small scale farmers. Moreover, agriculture is mostly rain fed, and both crops
and livestock are adversely affected by periodical droughts.

Nevertheless, earlier studies (Government of the URT, World Bank and IFPRI, 2000)
indicated that the country enjoys comparative advantage in al its major export crops and in
several of the main food crops, despite the low levels of technology. These studies also
highlighted the presence of significant linkages between the production of exportable
agricultural goods and rura incomes and growth; agricultural development and increased
productivity are therefore crucial for both economic growth and poverty aleviation.

Poverty levels are high in Tanzania. During the past decade, a reduction has occurred mainly
in urban poverty, while rural areas have seen relatively little change. The aggregate poverty
level in 2000/01 was 35.7 percent compared to 38.6 percent in 1991/2, but in rura areas 39.9
percent of households were below the basic needs line?, accounting for about 81 percent of all
the poor population. In 1991/2, the poverty level of this same type of households — depending
on agriculture for their livelihood - was 42.3 percent.

Within agriculture, poverty levels are highest among households depending on livestock (59.1
percent), while is 40.6 percent for those depending on food crops, 38.6 percent for those
depending on cash crops®, and 33.3 percent for those depending on livestock products. Such
figures are not surprising, given that the agricultural sector only expanded at 3.5 percent per
year over the past decade, corresponding to less than 1 percent per capita terms. This pattern
suggests that agricultural development and better farm-gate prices can potentially result in
significant poverty reductions.

A recent study by Levin and Mbamba (2004) showed that an expansion of agricultural
production in Tanzania has the strongest potentia effects in terms of employment and income
generation, which would however benefit mostly the nonpoor households, both in rural and
urban areas. Despite such asymmetry, the growth of agricultural production still seems to
imply the largest potential impact on poverty reduction. Furthermore, by selectively
increasing total factor productivity (TFP) in agricultural productions, the study shows that the
best growth prospects were offered by exportable crops, as these could lead to larger
exportable surpluses. On the contrary, TFP increases in food crops would depress income
growth, as food crops are mostly non tradable, and hence a production expansion, combined
with a slow-down of domestic demand, would reduce prices, negatively affecting the poor
rural households.

3. The CGE model for Tanzania and data utilized

The smulations presented in this paper are based on a single country computable general
equilibrium model which was built as a modified version of the one presented in Lofgren et

2 According to the 2000/01 National Household Budget Survey (HBS, National Bureau of Statistics, 2002).
3 In Tanzaniathe terms “cash crops’ normally refers to exportable crops grown by farmers for cash, such as
coffee, cotton, cashew nuts, tobacco, tea, etc.



al. (2002). The framework is comparative static and assumes profit maximization on the
supply side, and utility maximization on the demand side.

On the supply side, the model utilizes a constant elasticity of substitution (CES) assumption
to determine the level of each activity from aggregate value added and aggregate intermediate
inputs. Individual intermediate inputs are determined by fixed coefficients in relation to the
aggregate intermediate inputs. Aggregate value added for each activity is defined as a CES
function of factor inputs. Activities produce outputs of individua commodities, which are
allocated to domestic and export uses via a constant elasticity of transformation (CET)
function. Imports are assumed to be imperfect substitutes for domestic output, following the
approach proposed by Armington (1969). Therefore, commodities available in the domestic
market are modelled as composite goods, composed of domestic and imported differentiated
products. Non-land capital - both in agriculture and in other activities- is assumed to be fixed
in each sector at the base year level. Total arable land is assumed to be fixed, but substitution
is allowed among agricultural activities, in light of price changes.

On the demand side, the model distinguishes between home self consumption, which flows
directly from the activities to the households without including transaction costs, and
marketed consumption, in which household purchase composite commodities which do
include transaction costs and various indirect taxes. Two separate demand systems are
included for home and marketed goods, both modelled as Linear Expenditure Systems (LES).
Investment demand is defined as an adjustment coefficient times the physical amounts - akin
to capital coefficients times the volume of total rea investment - in the base period. This
adjustment factor can be specified as either endogenous or exogenous depending on the
closure rule.

The model includes explicitly a domestic trade sector, which collects the transaction costs
associated with all marketed activities, and distinguishes three separate components of
transaction costs, namely those involved in exporting goods, those for importing goods, and
those required for selling into the domestic market. These margins enter the price formation
equations in the form of exogenous transaction cost coefficients.

A representation of the public sector is included in the model, in which revenues accruing
from value added, income, import and export taxes are balanced against public demand for
government consumption and for investment. The public demand for commodities is
determined by the demand for the product of a sector caled public administration.
Equilibrium conditions ensure clearance in the factor and the commodity markets.

Welfare will be measured through the concept of “money metric utility”(MMU) (Deaton,
1980), which compares the expenditure of a household under a simulated scenario, where the
household has expenditure Y, and pays prices p, with the expenditure that the household
would have to incur to obtain the same level of welfare as in the base period (denoted by 0)
but assuming it had to pay the current prices p.

The simulations are based on the more recently available Social Accounting for Tanzania,
provided by IFPRI, which refers to year 2001 (Thurlow and Waobst, 2003). The original SAM
was aggregated to include 24 different activities and commodities, of which nine are crops,
two are primary livestock activities, four are processed food and beverages, four are
secondary sector activities, and five are services, including trade and administration’.

* The complete list of activities/commoditiesincludes: maize, other cereals, beans, other cash crops, cassava and
roots, coffee, cashew, other fruits and vegetables, other crops, livestock, fishing and hunting, mining, meats,
processed grains, other processed foods, beverages, other secondary activities, construction activities, utilities,
trade, hotels, transportation, other services, and public administration.



In the factor market, the SAM utilized includes six types of labour, four of which can be
considered as unskilled®, plus agricultural and non-agricultural capital, and land, which is
employed only in agriculture. Concerning institutions, the private sector is represented by an
aggregate enterprise entity, and by six types of households, three urban and three rural®, plus a
government sector. The SAM reports direct taxes, various types of indirect taxes, such as
taxes on value added, taxes on factor use, imports tariffs and export subsidies.

Compared with microeconomic evidence inferred from independent micro survey work in
Tanzania, the SAM provided by IFPRI included a relatively low level of transaction costs.
This appeared to be the case for the domestic market, as well as for exports and imports. It
appears that this is the case because the SAM includes as marketing cost only wholesale retail
margins but not farmer to wholesale margins, which are the ones that concern us here, and
which are the ones that are much larger than the wholesale retail ones’. Therefore, the SAM
was modified accordingly. Given the absence of systematic information on transaction costs,
it was decided to re-compute them as percentages of the values of the marketed as well as of
the exported and imported commodities. The difference in the resulting income in the SAM
was subtracted from the income of the respective producers, with the result that the whole
SAM had to be rebalanced. For exported commodities it was assumed that the margin
associated with transaction costs would amount to 50 percent of the marketed values. For
imports the same margin was set at 20 percent of import values, and for domestic sales to
households at 30 percent of purchased values.

In order to avoid losing useful information in the rebalancing process, it was decided, firstly,
that the more reliable data would be maintained at their original level in the rebalancing. In
this respect, the choice was to maintain data on foreign trade and all public sector transactions
at their original level. Secondly, the rebalancing was implemented with different methods, in
order to choose the output that would yield the smaller and more widespread changes in the
original figures. The best performance was achieved by minimizing the sum of the squared
residuals of the changesin the SAM elements.

Table 1 exhibits a summary of the structural characteristics of the Tanzanian economy as
inferred from the (rebalanced) SAM of 2001. It can be seen that maize and cereals are large
sectors as far as GDP is concerned but not large as far as trade is concerned. While
agricultural exports are significant, the most important exportable sector is transport. The
most important imported sector is that of secondary products. Among the export producing
sectors, coffee and cashew are ailmost totally dependent on exports, while significant export
propensity is exhibited by other cash crops and transport. There are large shares of most
agricultural products that are not marketed. Despite small importance in total imports of
maize and cereals their imports constitute a significant share of total consumption of these
products. Finally the last column exhibits the domestic marketing margins as ratios to the
marketed sales of the respective sectors after the rebalancing of the SAM.

4. How do markets work? The closurerulein the Tanzania CGE modd

® The complete list of labour types includes: subsistence labour, child labour, non-educated male labour, non-
educated female labour — which altogether form the unskilled group — plus educated male labour and educated
femalelabour.

® The completelist of householdsincludes, for both the rural and the urban sectors, poor, non-poor-non-
educated, and non-poor-educated, distinguished on the basis of the status of the reference person in the
household.

’ For instance, if the average price of coffee received by farmers asinferred from micro surveysis compared to
the average (wholesale export) market price obtained in the Moshi auction the margin is largerthan 50 percent in
Kilimanjaro, aregion close to Moshi, and even higher for Ruvuma a region much further away from Moshi than
Kilimanjaro.



Any economy-wide model must include three basic macroeconomic accounts. The first is the
government savings account, namely the difference between government revenue and
expenditure. The second is the current account, which is the sum of the balance of trade and
the balance on official and private remittances from abroad. The third and most fundamental

one is the savings investment balance. The equilibrium of the economy in any period requires
that the value of total savings - the sum of domestic private and public savings and foreign
savings, which is the negative of the current account balance - equals the value of total

investments. This basic ex-post macroeconomic equilibrium is the result of the equilibrium in
al product and factor markets. The macroeconomic closure is the way in which equilibrium
in the various markets is achieved and hence results in the overall savings investments
balance in the economy.

The macroeconomic closure in CGE models is a controversia one, as it involves debates and
assumptions about how the overall macro-economy works. It has been a contentious issue in
economics over the past decades, and the controversy between Keynes and the classical
economists in the middle of the previous century was on this same type of issue. The debate
in more modern times has pitted neoclassical macroeconomists versus those that believe that
the real economies work more along Keynesian lines. Reviewing and discussing such
extensive debate, or argue for one or another closure, is beyond the scope of this paper, and
extensive reviews can be found in Rattso (1982), Robinson (1991) and Taylor (1990).
Nevertheless, the issue cannot be avoided whenever one uses an aggregate economy-wide
model, as one must eventually decide on what adjustment mechanism is more appropriate to
the country context at hand.

The issue of how macroeconomic equilibrium in an economy is achieved, or the issue of
closure, concerns both the way in which commodity and factor markets balance, as well as the
way in which the government accounts and external accounts are balanced. Balancing the
goods and factor markets can be done in essentialy two ways. One is aflex price way, which
assumes that total demand of a commodity or a factor is equal to total supply (which in turn
can be fixed or variable in some pre-specified way) so that the commodity or factor price can
adjust to clear the supply-demand equation. This is the standard neoclassical assumption
about market functioning.

A second way is a fix-price one, which assumes that one or more quantity variables in the
commodity and factor markets adjust to achieve supply-demand balance under fixed prices.
The underlying rationale here, is that there is initial underutilization of a commodity (via
preexisting stocks) or afactor (via some kind of unemployment) at the fixed prices, and hence
when demand for a commaodity or factor, for instance, increases, there can be more utilization
of the good or factor without changing its price. Similarly when there is decreased demand the
stock of the commodity increases or unemployment of the resource is the outcome without
price changes.

It is probably fair to say that in the rea world, commodity and factor markets most likely
behave in an intermediate way. In other words, there are both price and quantity adjustments
in achieving market equilibrium, and the amount of changes depend on the time horizon over
which equilibrium is assumed to be achieved. In commodity markets, price adjustments are
probably quite large in the short run, while in the longer run, given supply adjustments, the
price adjustments tend to be moderated. The opposite is probably true of labor markets. In
such markets there is probably some wage rigidity in the short run, and hence employment
tends to vary. The longer the time horizon one considers, however, the more likely it is that
price adjustments are larger. All this depends on the structure of each commodity and factor



market, and it is not easy to identify which markets behave in one or another way. This is why
there has been so much controversy, as the assumptions about how the real markets work is
an empirical one and is based on one’s knowledge of the economy, therefore views on these
issues can legitimately differ, and are not easy to come to a definite empirical conclusion.

On the government side, the key behaviora issue is whether in the period of adjustment
implicit in the modeled economy the government surplus or deficit is kept somehow fixed -
by active fiscal policy, namely by endogenous manipulation of some tax or other public
revenue and expenditure instruments -or the fiscal policy is assumed to be passive, with
exogenous tax and other expenditure rates and levels, and an endogenous government
surplus/deficit which maybe accommodated by monetary or other domestic and international
borrowing adjustments. On the external side, the key behavioral issue is whether the exchange
rate adjusts to achieve given externa availability of foreign exchange, and hence a fixed
current account balance, or whether the exchange rate is kept fixed, and the current account
passively adjusts by additional foreign exchange resources through foreign borrowing, or by
accumulating foreign exchange reserves. On the investment side, the key behavioral issues
concern the level of rea investment (private and public), and whether this is determined by
aggregate available savings in a classical way, or it is set by exogenous forces (such as the
Keynesian private “animal spirits’ and government policy), with savings adjusting
endogenously to achieve the required amount of investment.

Concerning Tanzania the following assumptions will be made in our preferred closure for the
CGE model, based on empirical evidence and our knowledge of the economy. Concerning
commodity markets, we shall assume that they clear in a flex price way. In other words we
assume that all commodity prices adjust to make supplies equal demands. This is astandard
assumption in most CGE models, and we believe that it is appropriate in the context of a low
income economy such as Tanzania, in a post-adjustment phase, where there are no essential
price controls on most products. Concerning factor markets, however, we depart significantly
from standard CGE model practice, as far as labor markets are concerned. It is well known,
and Tanzania is no exception, that most low income countries have excess of unskilled Iabor
and shortage of skilled labor. This suggests that skilled labor wages are more responsive to
changes in supply and demand, while unskilled wages are less so. We indeed assume that in
Tanzania the wages of al unskilled labor classes are fixed in rea terms, while wages of
skilled labor classes are flexible and respond to supply and demand.

Concerning the behavior of investment we side with the classical view that investment is
determined by available savings, as we believe that savings, especially private savings are a
major constraint to investment in an economy such as Tanzania. Concerning the foreign
sector, we assume that exchange rate is flexible, while the availability of foreign savings
(namely foreign loans and grants) is fixed. This seems to fit well with the post adjustment
period in Tanzania. Finally, we assume that the government budget is endogenously
determined. In other words we assume that the government does not have the short term
ability to change taxes and other fiscal instruments to keep the public deficit at afixed level.

While we use this closure rules as the basis of our smulations, we also examine the
implications of trade liberalization under a variety of other closures to indicate the different
impacts that could be inferred under different structural and economic adjustment

4. Tradeliberalization under different closurerules

There is considerable debate concerning the impacts of trade liberalization in developing
economies, and the purpose of this section is to explore the extent to which closure rules can



account for some part of the debate. While we explained above our preferred closure, it is
instructive to compare the results of our simulations under different closure assumptions. In
the sequel we present the results of a series of simulations designed to explore the impact of a
50 percent cut in al import tariffs on the Tanzanian economy.

In the simulatiors presented in this section the same CGE model is run with a total of
seventeen different types of closures summarized in Table 2. In the first closure, we assume
that all commodity and factor markets are flex-price. This is the standard approach in almost
al CGE-based analyses, implying that the labor market is characterized by variable factor
returns under fixed total factor supplies. The external sector is assumed to balance via a
flexible exchange rate, under the hypothesis that foreign savings are fixed. Government
savings are endogenously determined, as tax rates are assumed fixed, and do not adjust to
maintain a constant government balance. Finaly, this first closure postulates that the level of
real investment is determined by the available savings in the economy, following in this sense
the neoclassical approach.

Closure 2 modifies this last hypothesis, and makes total real investment exogenous, while
endogenizes the domestic saving rates of non-governmental institutions (enterprises and
households), that needs to match the initia level of investment. Closure 3 maintains all the
assumptions of the first closure, except that the exchange rate is assumed to be fixed, and the
level of foreign savings is flexible and determined endogenoudly.

In the following four closures — closures 4 to 7 - we allow for different types of quantity
adjustments in the labor markets. The modeling of these markets has been shown to be
particularly important (Taylor, 1990), especially in terms of projected growth. When
employment is allowed to vary beyond fixed levels in the modd, in fact, the economy is
allowed to generate additional value added, and hence GDP. Moreover, alowing quantity
adjustment implies that unemployment has to be postulated in the base run. In other words, it
is assumed that some unutilized or underutilized labor is available in the economy at fixed
real wages.

It is probably reasonable to assume, in general, that labor supply is rot fixed, and that it can
be stimulated by increases in real wage rates, either by inducing people to work more, or
through increased labor market participation. In many developing economies there is in fact
considerable hidden unemployment or underemployment, even at current real wages. This
suggests that there may be a potential for increasing employment even without increasing real
wages. In Tanzania, there are large subsistence and “informal” activities that could be sources
of unskilled labor at fixed “subsistence” (or very low) unskilled wages ala Lewis. For
instance, Sarris, Savastano and Christiaensen (2006) found that the marginal product of
family labor in farm production is considerably smaller than the market wage of agricultura
labor for al the classes of rural households that they considered. This implies the presence of
considerable excess labor among farm households. Also in the skilled labor market, quantities
may not necessarily be fixed, since skilled workers too could increase the level of their
participation when additional opportunities arise. Hence a fix-price assumption in some parts
of the labor markets in Tanzania is not unreasonable.

To explore the consequences of the assumptions in the labor market, closure 4 postulates
fixed real wages for al labor categories - there are six labor types in the SAM - and hence
endogenous levels of employment in al labor types. Asit is nhot apriori clear whether the fix
price assumption is the more appropriate in the skilled or unskilled labor category, closure 5
assumes that the four types of unskilled labor markets exhibit fixed prices, while the two
skilled labor categories exhibit flexible wages under the assumption of fixed labor supplies.
This is supposed to ssimulate the situation of “unlimited supplies of unskilled labor”, while



skilled labor is in fixed supply. Closure 6 reverses this setting, and assumes that all unskilled
labor types are flex price, while all skilled labor types are fix price.

Closure 7 is similar to closure 1, except that it alows for full substitution between all
unskilled labor categories, as well as full substitution among all skilled labor categories. In
other words we fix the wage differentials among the wages of the various unskilled labor
types, but we allow the overall level of “unskilled wage’ to adjust to a fixed supply of total
unskilled labor, which is equal to the sum of the base levels of unskilled labor supply in all
categories. We assume the same among the two skilled labor types. This closure rule
reproduces full substitutability among labor types within the same labor skill level.

Closure 8 combines the assumption of fixed real wages aready explored in rule 4 - implying
endogenous levels of employment - with flexibility of foreign savings, and a fixed exchange
rate, asexplored in rule 3.

The following six closures — from 9 to 14 — assume that the government runs an active fiscal
policy, while being unwilling to run an endogenous budget level of surplus or deficit. This
implies that some tax rates must become endogenous, while the government budget is
assumed to be predetermined at the level of the base run. Particularly, closures 9, 11 and 13
postulate that the direct tax rates are endogenous, while the indirect ones are set exogenously;
the contrary applies, instead, to closures 10, 12 and 14. These assumptions on public finance
are al'so combined with the hypotheses concerning the labor market and the external financing
already described above. Therefore, closures 9 and 10 assume flexible wages together with a
flexible exchange rate; closures 11 and 12 postulate the presence of fixed wages and
unemployment with a flexible exchange rate; and rules 13 and 14 assume fixed wages, but
with fixed exchange rate and endogenous foreign saving.

Finally, the last three closures, numbers 15, 16, and 17, adopt in the labor market what is
probably the more realistic approach for the Tanzanian case. In the unskilled labor market we
apply the same approach of closure 5, namely fixed wages for al unskilled labor classes and
quantity adjustments. For the skilled labor classes we adopt the assumption of closure 7,
namely that the total amount of skilled labor is fixed, and the overall average wage of this
class adjusts to the supply, but there is a fixed differentials anong the wages of the two
skilled labor classes, and hence substitution between the two skilled classes. This approach
reflects the idea that the more skilled segments of the labor market are characterized by a
limited supply of workers, while the unskilled labor categories - including unskilled, child and
subsistence workers - are instead assumed to be characterized by a variable degree of
engagement in the labor market and/or by the presence of idle labor, which is willing to enter
the market for a fixed wage close to subsistence. In the last three closures this criterion is
combined with exogenous taxation - closure 15 - and with endogenous direct and indirect
taxations - closures 16 and 17 respectively. As mentioned earlier our preferred closure for
Tanzaniais closure 15.

The simulations presented in Section 5 are aimed at showing, among other points, the extent
to which the assumptions embedded in the closure rules can make a difference in terms of the
results. In turn, this helps in identifying the results which are relatively more robust to
changes in the basic assumptions.

Table 3 reports the main results of the scenario, in which all tariffs are cut by 50 percent,
implemented under the 17 different closures described above. This policy change, akin to
significant trade liberalization, produces dmost no changes in GDP under the closures that
postulate fixed supplies of labor. It produces small increases in GDP under closures that
assume fixed wages. The largest increase in GDP is shown under our preferred scenario 15.
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On the foreign trade front, it implies a depreciation of the exchange rate under al closures,
except of course with the ones that assume a fixed exchange rate. Under all closures the
economy experiences a significant expansion of agricultural and total imports, and a marginal
increase (which under some closures is a decrease) of agricultural and total exports. Real
aggregate investment (private and public) seems to follow the changes of public savings,
which are a large component of total savings.

The policy change has a strong negative impact on public savings, under all closures that
allow government savings to be determined endogenously, which are closures 1 to 8, and
closure 15. Another variable which appears to be affected significantly by the closure is
agricultural trade. The percentage changes in imports seem to be affected by the assumption
of fixed or variable foreign savings. This suggests that the consequences of trade
liberalization should not be assessed independently from the exchange rate policy and the
conditions that determine the availability of foreign exchange in the country.

Concerning labor, al closures that assume the presence of unemployment show minor GDP
percentage changes from the base run. It is worth noticing that, in the closures with
unemployment in al labor classes, while the changes in total skilled labor are systematically
positive under al closures, those for unskilled labor vary considerably. This is an important
result, since it indicates the extent to which cutting tariffs in Tanzania is or is not pro-poor.
More in detail, employment of unskilled labor is reduced by the cut in the tariff when we
budget neutrality, and hence allow taxation to compensate for the reduction in Government’s
saving, that is in closures 11-14, 16-17. For Tanzania, this implies that if the government
wishes to keep budget neutrality while reducing a source of public revenue such as import
tariffs, the increased taxation will reduce employment in the informal sector, and even more
so if we postulate that the stock of educated manpower is fixed and operates with variable
wages — as it is the case of closures 16 and 17. But more in general, the result indicates that
the effects of a cut in import tariffs can vary widely depending on the domestic policy
framework, and on how the Government will compensate for the revenue loss determined by
the tariff reduction.

Table 4 shows how the reduction in tariffs affects welfare across the six household groups
reported in the SAM, under the various closure rules It is worth emphasizing how the
differences arising from the assumptions embedded in the closures can determine a switch
from a positive to a negative outcome for some households. Particularly evident is the fact
that welfare gppears to be reduced for the poor rura households in al closures which assume
budget neutrality and an endogenous adjustment of direct or indirect taxation (closures 9-14).
A relatively stronger reduction in welfare takes place in the more well-off urban households
when taxation is adjusted to budget neutrality without allowing employment to vary within
the skilled labor market segment, asit is the case of closures 16 and 17. The stronger welfare
increases are shown by closures 8 and 15 especially for the better off urban households For
the latter closure, this stems form the relatively strong increase in employment shown in
Table 4, arising from the assumption of fixed wages in the skilled workers. For closure 8,
instead, the welfare increase appears related to the GDP growth, which is the highest across
al closures, and stems from the combination of increased employment and trade. More in
general, the evidence on welfare shows that the closure rule can indeed affect the
distributional implications of any policy simulation exercise.

The results of this section indicate, much like the previous literature indicated, that it is quite
important to select the appropriate closure scenario when simulating a CGE model.

5. Results of policy and other structural and exogenous shock scenarios
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In this section we return to our preferred closure for the Tanzania case, namely closure 15 in
the previous section and conduct a series of experiments to ascertain the relative impact of
trade liberalization versus other policy or exogenous changes.

In terms of scenarios, the simulations presented are aimed at exploring the implications of
different types of changes in the areas of marketing margins, trade policy, and exogenous
environment in stimulating growth as well as welfare improvements. The following four
scenarios have been analyzed, which are also summarized in Table 5:

1. an exogenous 10 percent decrease in the marketing margins, designed to explore the
impacts of investing in marketing infrastructure;

2. ab50 percent cut in al import tariffs;

3. combines scenario 1 and 2, namey tariff cuts in addition to marketing margin
decreases

4. a10 percent increase in export crop prices,
5. a10 percent increase in the import prices of food and agricultural imports;

6. a 10 percent increase in export crop prices combined with a 10 percent increase in the
import prices of food and agricultural imports,

7. The price increase implied in scenarios 4 and 5 and in addition the tariff cuts implied
in scenario 2. This is a scenario that maybe expected from a multilateral trade
liberalization, abeit the numbers are quite arbitrary and only indicative

Table 6 reports the results of these experiments for a set of macro variables including the
aggregate real GDP at factor cost; agricultural and total imports and exports, aggregate
investment, employment of unskilled and skilled labor, and the exchange rate. Table 7 reports
the results for the welfare of the six types of households

In the first scenario (MARG DECR), the 10 percent decline in the marketing margins raises
producer prices of agricultura commodities, including those of the exportable crops, whose
production expands inducing significant increases in exports Given the assumption of
variable employment in the unskilled workforce, the increased prices imply additional
agricultural production and income. Part of this flows into home consumption but also
demand for domestic products, and substitutes a part of agricultural imports, while increasing
imports (and consumption) of non agricultural and hence more income-sensitive goods. This
happens notwithstanding the depreciation of the exchange rate, which boosts the production
of import-competing goods, particularly manufacturesin this case. In turn, the positive effects
on both production and consumption explain the good performances of GDP and investment.
The latter is helped by larger government revenues from tariffs on increased imports. The
aggregate employment of unskilled labour increases considerably, and this is the factor that
boosts GDP. Considering household welfare (Table 7), this scenario implies significant and
quite generalized improvementsin welfare of all types of households, and this is the result of
increased demand for unskilled labour.

The second scenario (TARCUT), implies a 50 percent reduction in all tariffs, and has aready
been examined but in the context of different closures, rather than in comparison with other
scenarios. Under this simulation the level of Government savings is significantly reduced, by
amost 50 percent as a consequence of the reduced revenues (Table 6). and this has
detrimental effects on aggregate investment. As expected, imports and exports increases
particularly on the import side, despite a 1.6 percent depreciation of the exchange rate, the
latter accounting for the good performance of exports. At the same time, the smaller demand
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for domestic goods leads to a lower level of investment. However, GDP till grows, although
to a small extent, as a consequence of the small increased level of employment of the
unskilled workforce. In terms of welfare (Table 7) the scenario shows mixed results. Net
gainers are the urban poor and the less educated households, together with the better off rural
households. The increased employment of the unskilled workforce explains the result for the
urban poor households, while the improved position of the rura more educated households
stems from the increased exports, which are mostly made of agricultural cash crops such as
coffee and cashew. However, it appears that one of the fears of trade liberalization is realized,
namely unequal benefits for households, and especialy reductions in welfare of the rural
poor.

The third scenario (MARG & TARCUT) combines the previous two, that is, it shows what
would be the effect of reducing tariff while smultaneoudly reducing marketing margins. It is
worth noticing that under this third scenario the effects on GDP, on trade and on the level of
employment are higher than the sum of the effects of the two previous scenarios (Table 6);
moreover the reduction in public savings - arising from the decreased tariff revenue - is partly
counteracted by the increased tax revenues on production and consumption. Altogether, this
means that the combination of tariff and marketing margin reductions yields positive
interactive effects. Consistently, also in terms of welfare this scenario exhibits a generalized
improvement across household types (Table 7), particularly for the better of rural household,
as a consequence of the large increase in agricultural exports.

The fourth scenario (EXP PR INCR) is one under which world prices for Tanzanian export
crops increase by 10 percent. This involves increases in the prices of the four sectors that
produce the bulk of Tanzanian agricultural exports, namely coffee, cashew nuts, other cash
crops such as cotton, and oilseeds, and fishing and hunting. The ssmulation produces a small
increase in GDP (Table 6) together with a significant exchange rate appreciation, as expected
under a fixed foreign exchange availability constraint. Agricultural exports increase only
dlightly, and total exports decrease due to the restructuring of the export producing sectors,
while total imports increase to keep foreign savings constant. Total investment increases
marginally under this scenario, and public savings deteriorate slightly, following a production
shift towards export crops, which are less taxed. Thus, the small increase in total investment
comes about because of an increase in private rather than public savings. In terms of welfare
(Table 7) aso this scenario, like the previous one, implies a generalized improvement, which
in this case is particularly significant for the better off households, both urban and rural.

The fifth scenario (IMP PRINCR) simulates an increase in the world prices of the main
imported agricultural and food products, involving a 10 percent increase in the border prices
of five sectors, namely other cereals, other crops, processed grains, beverages, and other food.
Also this scenario leads to a slight GDP expansion, to a minor appreciation of the exchange
rate, to a significant decrease of agricultural imports, and to a decrease in total imports, as
well as in agricultural and total exports. Total investment appears to increase marginaly, as
do public savings. On the welfare front (Table 7), this scenario favours the urban poor and
uneducated households, together with the better off rural ones. However, in general there does
not appear to be much negative impact from world price increases of food and agricultural
imports, due also to the smaller share of imports in the maor staple foods. This conclusion
bodes well for the impact on Tanzania from a multilateral trade liberalization that may
increase world prices of food and agricultural products.

The sixth scenario (IMP EXP PR INCR) combines the previous two, to simulate a 10 percent
increase in the border prices of al the main agricultural products, both the five main import
food products and the four sectors that produce the bulk of Tanzanian agricultural exports. In
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terms of policy, this scenario resembles — in optimistic terms — the outcome of a multilateral

trade liberalization, leading to some kind of widespread increase in world prices. The results
appear to induce growth in employment, investment and welfare (Tables 6 and 7). A modest
GDP growth arises together with minor changes in the trade pattern; whereas a more
significant change appears in the level of unskilled labour. Welfare increases in al rura

households, as well as in the poorer urban group, largely as a result of the increased
employment in the lower labour market segments. The policy implication of the scenario is
simple: increased world market prices without obligations to cut its own tariffs would produce
considerable expansion in Tanzanian agriculture; and such expansion would be pro-poor, as
confirmed also by the analyses reviewed in Section 3.

The seventh scenario (MULT TRADE LIB) that combines scenarios 2, 5 and 6 exhibits
stronger GDP growth than any of the other scenarios and larger increases in agricultural
imports. However, it implies significant reductions in aggregate investment due to the large
reduction in public savings. In terms of welfare, it is still the case that the rural poor and
uneducated are very little or negatively affected, implying that multilateral type of trade
liberalization will have rather adverse distributional impacts.

The scenarios that yielded the more significant results in terms of the macro variables as well
as welfare improvements are the ones in which marketing margins are reduced. These appear
to dominate by significant amounts the different trade policy scenarios, and suggest that gains
from infrastructure and transaction cost reducing interventions can have more important
growth and pro-poor impacts. Thisimplies that the aid for trade initiative that is supposed to,
among other, help reduce transactions cost and improve tradable infrastructure is probably
more important and should be given priority over the trade liberalization in developing and
especially lest developed countries.

li isinteresting to explore whether the effects of trade liberalization change linearly with the
degree of liberalization. To this end, graph 1 traces the effects of progressive tariff reductions
on GDP, trade, investment and labour, following the values reported in Table 8. The
percentage changes in these variables appear to be linearly increasing with the deepening of
the cut in the tariffs. Public savings become negative under a scenario in which agricultura
tariffs are completely eliminated. Consistently, welfare results also follow a very regular
pattern (Graph 2), in which the relatively worse off rural households suffer increasing losses
from progressive agricultura tariff reductions, while al the others benefit, to a greater extent.

The same type of evidence is presented also with reference to the reduction in the marketing
margins. In this case, scenarios were built assuming progressive reduction of the marketing
margins from 5 percent to 20 percent; wider reductions would not alow the model to
converge. The evidence (Graph 3) in this case shows that additional reductions in marketing
margins would yield more than proportional changes in some key variables, such as GDP,
exports and unskilled labour. For instance, the margina percentage increase in GDP between
the 5 percent and the 10 percent scenarios is 1.9, while it becomes 2.6 between the 15 percent
and the 20 scenarios; the same applies to unskilled labour, where the marginal increase in
employment is 8.2 between the 5 percent and the 10 percent scenarios, while it is 12.2
between the 5 percent and the 10 percent scenarios.

Welfare results (Graph 4) are consistent with this picture. Poor rural households appear to
gain less than their urban counterparts, but for al households types, doubling the decrease in
marketing margins imply more than doubled welfare increases.

6. Sensgitivity analysis
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The sensitivity of the results presented above was analyzed in several ways. Concerning
marketing margins, as mertioned these were increased in the base SAM compared to the
origina SAM supplied by IFPRI, on the basis of additional micro-level information on the
difference between farm-gate and wholesale prices. The same policy scenarios presented
above in the last section were also run on the original dataset supplied by IFPRI. It is worth
underlining that despite the relative strength of the effect of a reduction in the marketing
margins compared to that of the tariff cut proved to be robust to the change in the initial size
of the margins. We believe that this is an important check, which rules out the possibility that
the economy-wide effect of a reduction in the margins arises only from their size, which we
overstated compared to the origina dataset supplied by IFPRI.

Concerning the closure rules, the experiments presented in the previous section were run with
all the 17 closures reported in Table 1. Also in this case, the relative effects of marketing
margins reduction vis a vis tariff reductions turned out to be fairly robust to changes in the
assumptions, despite the fact that the distributional impacts in the economy varied
considerably, following a pattern similar to the one highlighted in section 4, in the discussion
of the results for the different closures.

Concerning the parameters, the magjor unknown parts in CGE models of this type, which are
calibrated to a base data set, are the substitution and transformation elasticities, particularly
those governing the substitution in consumption between domestically produced and imported
commodities, the substitution in production between domestic and exportable products, and
the substitution among the factors in the production across the activities. Such parameters
determine the extent to which substitutions occur within the economy, and they are expected
to be larger the longer the time horizon assumed as underlying the simulations. As it is not
easy to pinpoint the type and extent of adjustment that is possible in an economy, in order to
explore the sensitivity of the results to the parameter employed we repeated al the
experiments indicated earlier with the following assumptions.

Firstly, we run the model with the Armington elasticities of substitution between domestic
and imported commodities set at 50 percent of their origina value, while al the other
parameters were unchanged. Secondly, we increased the same elasticities by 50 percent of
their base level values. The third and the fourth sensitivity runs assumed the same changes in
the eladticities of transformation in production between domestic and exported commodities,
while all other parameters were unchanged. The fifth and the sixth experiments assumed that
the elasticities of substitution between factors in the production in the various activities were
25 percent lower and 25 percent higher than their original values respectively, with al the
other parameters unchanged.

Due to space reasons, we do not report all these results, which are available from the authors
upon request. In general, they do not exhibit significant changes compared to the results
obtained with the base parameter values.

7. Concluding remarks

The result that appears to derive from our scenarios is that the highest poverty reduction under
al closure rules is the one in which marketing margins are decreased. We have described
more extensively the simulations implying a 10 percent reduction in the economy wide trade
costs, but we saw that the benefit arising from this change increase more than proportionally
if we double the size of this shock. This implies that all households, but particularly the rural
poor could gain substantially from a change in this area. While the exact size of GDP growth
and of the welfare improvements depend upon the closure rule adopted, there appear to be



15

few doubts that a reduction in marketing margins would be an efficient investment policy
choice for Tanzania

By contrast, all scenarios assuming significant further trade liberalization do not seem to
produce significant GDP changes, nor do they produce any significant changes in household
welfare, even when large degrees of liberalization are assumed. If anything, tariff cuts
produce a large decline in public revenues, which in turn affects negatively total available
savings in the economy and hence the volume of real investment. We should conclude,
therefore, that trade liberalization does not appear to be a panacea for growth and poverty
aleviation, at least in Tanzania.

Another major methodological conclusion that obtains from the empirical results is that the
nature of the closure rules makes a large difference on the results of the scenarios. It has been
shown that the outcome of individual crucia variables such as household welfare, GDP and
trade related variables can move in opposite directions depending on the closure rule
assumed. In turn, this, highlights the fact that the evaluation of appropriate growth-enhancing
and poverty-reduction policies cannot be done without a thorough discussion and
consideration of the way in which the various parts of the economy adjust to new signals. It
appears that this especialy applies to the functioning of the labor market, and in particular to
whether the labor market adjusts in a flex-price mode, namely via real wage adjustments in
combination with low employment variability, or in a more fix price mode, namely with real
wages relatively stable and employment adjustments. Microeconomic considerations for
Tanzania seem to support the fix-price mode of adjustment, but certainly more analysis and
research is required to assess the functioning of the various types of labor markets within the
economy. Similarly any empirica analysis using CGE models, whether national of global,
should devote considerable effort at understanding and incorporating in the model structure
the nature of the different closure rules that seem prevalent in different types of economies, as
they may make a considerable difference in the results
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Table 1. Production and trade structure of the Tanzanian economy in 2001.

Sharein | Sharein . Shareof |Shareof marketed|Share of imports dF;?::st?fc
to;l(;/:cljue e;[?g?lts Sh?rrne |gr;[(s)tal exportsin |production in total|in total domp&etic margin to
(per centag |(per centage] (per c%ntage) production production consumption marketgd
o) ) (percentage)|  (percentage) (percentage) production
(percentage)
maize 9.9 0.1 0.8 0.2 482 3.6 133
other cereals 5.6 0.2 2.0 0.5 76.7 7.7 4.2
beans 2.3 0.1 0.0 0.6 73.6 0.0 256
other cash crops 4.6 10.2 25 221 93.3 8.8 7.3
cassava and roots 3.6 0.0 0.0 0.0 40.2 0.0 314
coffee 0.8 7.3 0.0 92.7 96.0 0.0 11
cashew 1.0 7.2 0.0 98.6 100.0 0.0 0.0
other fruitsand
vegetables 6.6 21 0.4 6.9 65.9 2.0 31.8
other crops 0.8 0.3 0.0 9.5 58.6 0.3 25.8
livestock 3.3 0.5 0.1 24 83.7 11 13.7
fishing and
hunting 7.7 5.4 0.0 133 775 0.1 28.6
mining 15 15 0.7 12.7 100.0 9.0 4.2
meats 2.3 0.0 0.2 0.2 75.1 15 40.8
processed grains 0.7 0.5 0.8 1.0 100.0 2.3 331
other processed
foods 2.0 0.5 37 13 97.3 14.8 44.0
beverages 0.9 0.1 0.8 0.5 95.9 8.2 38.6
other secondary 6.2 3.3 62.7 1.6 100.0 52.9 3.0
utilities 1.7 0.0 0.0 0.0 100.0 0.0 0.0
construction 45 0.0 0.1 0.0 100.0 0.3 0.0
trade 105 0.0 0.0 0.0 100.0 0.0 0.0
hotels 2.6 0.0 0.0 0.0 100.0 0.0 0.0
transportation 5.8 44.3 195 53.7 100.0 36.4 0.0
other services 9.0 10.9 4.7 7.4 74.9 4.9 0.0
administration 6.2 5.5 0.9 4.4 100.0 1.1 0.0

Source. Computed by authors
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Table 2. Assumptions of the different closurerules smulated

Unskilled  Skilled labor .
Exchangerate Investment Government savings
labor market mar ket 9 g
. : . . : exogenous taxes
Closurel Flex price Flex price Flexible Savingsdriven endogenoussavings
. . . exogenous taxes
Closure 2 Flex price Flex price Flexible Exogenous endogenoussavings
: . i . : exogenous taxes
Closure3 Flex price Flex price Fixed Savings driven endogenoussavings
o o . . . exogenous taxes
Closure4 Fix price Fix price Flexible Savingsdriven endogenoussavings
o . . . : exogenous taxes
Closure5 Fix price Flex price Flexible Savings driven endogenoussavings
. o . . : exogenous taxes
Closure 6 Flex price Fix price Flexible Savingsdriven endogenoussavings
Flex price. Full  Flex price. Full
Lo S . . : exogenous taxes
Closure7 su_bs_tltutlon su_bs_tltunon Flexible Savingsdriven endogenoussavings
within class within class
o N ) . : exogenous taxes
Closure8 Fix price Fix price Fixed Savingsdriven endogenoussavings
. . . . . endogenous direct taxes
Closure9 Flex price Flex price Flexible Savings driven and fixed savings
. . . . . endogenous indirect
Closure10  Flex price Flex price Flexible Savingsdriven taxes and fixed savings
L L . . . endogenous direct taxes
Closure11 Fix price Fix price Flexible Savings driven and fixed savings
o o . . . endogenous indirect
Closure 12 Fix price Fix price Flexible Savingsdriven taxes and fixed savings
L . ) . . endogenous direct taxes
Closure 13 Fix price Fix price Fixed Savingsdriven and fixed savings
L o i . . endogenous indirect
Closure 14 Fix price Fix price Fixed Savings driven taxes and fixed savings
Flex price. Full exogenous taxes
Closure 15 Fix price substitution Flexible Savingsdriven -
within class endogenoussavings
Flex price. Full endogenous direct taxes
Closure 16 Fix price substitution Flexible Savings driven ar?d fixed savinas
within class 9
Flex price. Full endogenous indirect
Closure 17 Fix price vs\::?r?lt::lglaosrs] Flexible Savings driven taxes and fixed savings

Source. Authors' calculations
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Table 3. Results of a 50 percent tariff cut with different closurerules
(percentage change from base)

closures GPD agricultural total agricultural total aggregate government skilled unskilled exchange

import  imports export  exports investment savings  labour labour rate
1 0.0C 8.56 0.43 0.29 054 -2.53 -55.9€ 0.00 000 084
2 0.0C 5.92 0.76 158 0.92 0.00 -53.1E 0.00 0.00 157
3 0.0C 10.11 175 -2.64 -0.62 0.89 -56.71 0.00 0.00 0.00
4 0.14 7.62 0.55 0.45 0.76 -2.50 -52.44 0.21 030 121
5 0.1C 7.75 0.51 0.37 0.69 -2.62 -54.17 0.00 033 116
6 0.04 8.36 0.47 0.37 0.60 -2.45 -54.41 0.17 0.00 0.90
7 0.0C 8.43 0.44 0.23 0.56 -2.66 -55.7¢ 0.00 0.00 097
8 0.31 9.85 3.08 -4.61 -0.97 417 -47.1¢ 0.95 0.30 0.00
9 0.0C 5.76 0.89 1.86 111 0.46 0.0C 0.00 0.00 156
10 0.0C 5.85 0.89 185 1.10 0.44 0.0C 0.00 000 154
11 0.02 6.03 0.94 184 121 0.59 0.0C 0.32 -0.12 155
12 0.04 6.08 0.94 183 121 0.55 0.0C 0.32 -0.11 155
13 0.27 8.92 4.16 -5.04 -1.30 9.01 0.0C 1.29 -0.08 0.00
14 0.27 8.97 4.16 -5.04 -1.30 8.98 0.0C 1.29 -0.06  0.00
15 0.41 8.69 0.79 0.70 121 -2.65 -49.43 0.00 132 166
16 -0.47 8.69 0.62 1.48 0.59 0.88 0.0C 0.00 -1.47 0.80
17 -0.4E 8.65 0.63 1.48 0.61 0.82 0.0C 0.00 -1.39 0.82

Source. Authors' calculations
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Table 4. Welfare results of a 50 percent tariff cut with different
closurerules
(percentage change from base)

Rural Rural NP Rural NP Urban Urban NP Urban NP

closures Poor uned Educ Poor Uned Educ
1 0.43 0.56 041 0.36 0.28 0.40
2 -0.40 -0.25 0.17 0.70 0.46 0.03
3 0.38 0.50 0.55 0.55 0.34 0.62
4 0.26 0.33 0.75 0.99 0.81 0.70
5 0.26 0.33 0.71 0.91 0.73 0.68
6 0.42 0.55 0.47 0.48 0.38 0.44
7 0.38 0.49 0.47 0.50 0.42 0.47
8 0.18 0.23 113 161 1.18 117
9 -0.65 -0.58 0.17 0.39 0.21 0.27
10 -0.47 -0.30 021 0.27 0.11 -0.09
11 -0.57 -0.48 0.16 0.39 0.24 0.24
12 -0.40 -0.23 021 0.30 0.16 -0.09
13 -0.56 -0.50 0.74 126 0.79 0.91
14 -0.41 -0.28 0.79 1.19 0.73 0.62
15 -0.09 -0.16 1.47 2.23 1.72 1.36
16 -0.28 -0.01 -0.98 -1.53 -1.24 -0.75
17 -0.09 0.27 -0.88 -1.56 -1.28 -1.10

Source: author's calculations
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name of the scenario  description
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MARG DECR
TARCUT

EXP PRINCR
IMPPRINCR

10% decreasein al mergins

50% cut in all import tariffs

10% increase in prices of export crops

10% increase in prices of imports of food and agric. products

IMPEXP PR INCR  10%increasein prices of export crops and 10% increasein prices of
imports of food and agric. products

MULT TRADE LIB  10%increasein prices of export crops, 10% increase in prices of
imports of food and agric. products and 50% cut in all tariffs

Table 6. Aggregate results of smulation experiments under the preferred closure

D agricultural total agricultural total aggregate government unskilled exchange

experiments GH import imports export  exports investment savings  labour rate
BASE 780  247.86 2093.4€ 225.72 1078.0% 1.00 92.49 2.4€ 1.00
MARG DECR 371 -1.58 6.88 31.38 6.3C 0.66 16.2 12.7¢ 3.96
TARCUT 041 8.69 0.7¢ 0.70 121 -2.65 -49.4 132 1.66
MARG & TARCUT 421 7.16 7.8C 32.52 7.65 -2.10 -37.9  14.6E 5.68
EXP PR INCR 0.40 7.27 1.4¢ 144 -1.41 0.95 -1.15 13 -4.72
IMPPRINCR 031 -10.76 -1.18 -0.76 -0.11 0.16 1.99 0.9¢ -0.49
IMP EXP PR INCR 0.71 -4.00 0.2¢ 0.76 -1.5C 111 0.89 2.3¢ -5.18
MULT TRADE LIB 1.09 1.49 1.03 1.56 -0.32 -1.50 -46.7 3.65 -3.63

Source. Authors calculations
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Table 7. Welfareresults of smulation experimentsunder the preferred closure

(percentage change from base)

Rural RI‘\JlrF?] Rural NP Urban  Urban NP Urban NP
Poor Educ Poor Uned Educ
uned

MARG DECR 5.07 3.6 7.43 9.35 7.86 7.03
TARCUT -0.09 -0.1¢ 147 2.23 1.72 1.36
MARG & TARCUT 503 356 9.15 11.97 9.88 8.59
EXP PR INCR 0.41 0.1€ 131 2.32 152 0.93
IMPPRINCR 0.06 -0.1C 0.10 0.16 0.12 -0.06
IMP EXP PR INCR 046  0.0€ 1.40 2.48 1.63 0.86
MULT TRADE LIB 035 -0.1Z2 2.82 4.65 3.30 2.17

Source. Authors calculations
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Table 8. simulations with increasing degr ees of tariff cut
(figures are percent deviations from base levels)

agricultural total agricultural total  aggregate government unskilled exchange

experiments GPD imports imports  export  exports investment savings labour rate
BASE LEVELS 7.80 247.86 2093.46 225.72 1078.05 1.00 9249 2.46 1.00
50 percent tariff cut 0.41 5.81 0.79 0.70 121 -2.65 46.8 132 1.66
60 percent tariff cut 0.49 7.07 0.96 0.85 1.46 -3.21 372 159 2.00
70 percent tariff cut 0.57 8.36 112 0.99 171 -3.78 275 187 2.35
80 percent tariff cut 0.65 9.70 1.29 114 197 -4.36 177 214 2.70
90 percent tariff cut 0.74 11.08 147 1.29 2.23 495 7.7 242 3.05
elimination of tariffs 0.82 12.49 1.65 1.44 2.50 -555  -25 2.70 341

Souce. Authors calculations
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Graph 1. Effects of tariff reductions
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Graph 2. Welfare (mmu) effect of tariff reductions on household types
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Graph 3. Effect of reductionsin trade margins
(% change from base)
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