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The Transitional Costs to Trade Liberalization

Abstract

Empirical studies of trade liberalization indicates that economies can experience adjustment costs during the course of trade liberalization. A leading World Bank study reveal that transitional costs are basically manifested in falling output,  increasing pressure on the balance of payment and rising unemployment. Utilizing an Intertemporal General Equilibrium Model for the Egyptian Economy, this paper investigates the impact of trade liberalization on adjustment costs and assess the costs and benefits of a number of commonly prescribed adjustment polices including gradual reduction of tariffs, export and investment subsidies. The results of the model show that despite the low level of tariffs already existing,  pressure on the balance of payment intensifies following trade liberalization.  

The Transitional Cost to Trade Liberalization: An Intertemporal General Equilibrium Model for Egypt

Introduction

 Liberalizing foreign trade has been one of the most important components of Egypt’s economic reform programme. To date, impressive liberalization measures have been undertaken within the foreign trade sector. These include unification of a multiple exchange rate system, the elimination of all quantitative restrictions on imports and a reduction in both the level and tariff dispersion has taken place. While the average tariff rate  fell to 6.9% in 2007(Ministry of 
Finance, 2007),  some sectors  in industry - like ready made garments for example- continue to enjoy levels of tariffs as high as  30%.  These are the trade sensitive industries employing the
 bulk of the labor force in the industrial sector

. 

 The anticipation of high adjustment costs is perhaps the main reason underlying the government reluctance to proceed with tariff liberalization.  This is particularly true given that the empirical literature on trade liberalization does not preclude the existence of transitional short
 run costs that are typically associated with moving from a closed to a more open economy. Transitional costs are basically manifested in rising unemployment rates, balance of payment problems, declining industrial output, etc.  (Mickaely et al, 1991)

Two main  questions  follow from this discussion;  How big are adjustment costs and 
how can the magnitude of these costs be minimized.  The empirical literature on trade liberalization  is certainly short on providing satisfactory answers to these two questions. With regards to the second question, the  answer often lies in choosing – among several adjustment policies acknowledged in the literature- the appropriate adjustment assistance policy. Gradual reduction of tariffs is perhaps the most popular of all. The problem, however,  is that non of these policies has been rigorously evaluated and so there is no a priori reason to favor one over the other. 

Utilizing an Intertemporal General Equilibrium Model, this paper seeks to assess the impact of tariff liberalization as well as a number of commonly prescribed adjustment assistance policies - including gradual reduction of  tariffs, investment and export subsidies -  on growth, investment, adjustment costs and welfare for the Egyptian economy. The remainder of this paper will be organized as follows; section two describes the structure of the model, section three outlines data and calibration, section four presents the results of policy simulation and finally section five presents the conclusion and policy implications. 

II. The Model





A common presumption in the analysis of the gains from trade  -whether they be static or dynamic-  is instantaneous adjustment of the economy to its new position following a trade policy shock. Implicit in this analysis also is the absence of any distortions that might impede smooth and uncostly adjustment of the economy.  However, a recent survey of empirical studies addressing problems of adjustment to trade liberalization  conducted else where (see Elshennawy, 1998)  indicates that distortions to the adjustment 
process do exist and that in the presence of such distortions,   adjustment to trade liberalization will rarely if ever be instantaneous but will undoubtly involve costs that can be well in excess of those that results from  -and are necessary for-  the normal working of the market economy. 


Imperfections in both capital and labor markets are perhaps the most widely recognized distortions to the adjustment process as the survey of the literature on problems of adjustment to trade liberalization reveal. (see Banks and Tumlir, 1986, Trebilock,  Chandler and  Howse, 1990 etc. ) Imperfections in capital markets due to credit rationing, inadequate collateral  or  high  interest rate resulting from oligopolistic practices on behalf of lending institutions etc.,  
constraint the ability of firms to adjust their capital stock,  restructure or modernize.  Imperfections in labor markets due to rigid wages reduces the profitability of investment in general and in  labor intensive projects in particular.  In the short run,  labor laws involving  stringent social security obligations or cumbersome administrative hiring and dismissal 
procedures effectively turn labor into a quasi fixed cost and constrains the ability of firms to 
adjust their level of activity if necessary  in order be able to compete of imports.  


  Besides rising unemployment, balance of payment problems and declining output, there are other types of costs to the adjustment process which arise in the absence of instantaneous adjustment. These include  the resources sacrificed to retrain labor,  reorganize production operations and reorient the capital stock within the same firm, intra-sectorally or inter-sectorally. (Richardson, 1980) as well as search costs. etc. (Trebilock et al, 1990). The emphasis in this paper, however, will be on unemployment and declining output. One caveat in empirical studies 
of trade liberalization with regards to this matter is that such studies do not provide any reliable estimates  of transitional costs yet claim that these costs are relatively small in magnitude. 


The upshot is that the presence of distortions to the adjustment process and the existence of adjustment costs therefore  implies that where there are  gains from trade liberalization that need to be maximized there are also costs that need to be minimized.


Underestimating the costs of adjustment to trade liberalization can lead to an inefficient adjustment path.  A too rapid adjustment path can lead to the premature demise of potentially efficient firms and contraction of whole sectors at rates faster than is socially desirable. 
 Declining competitiveness can be reversed as firms adjust their long run factor intensity,  modernize or specialize and move down their learning curve.  These are all adjustment strategies that are inherently dynamic requiring  firms to invest or even disinvest and within  imperfect markets characterizing modern economies will be able to do so only gradually.  Competitiveness should be therefore evaluated using performance criteria based on dynamic rather than static 
efficiency considerations. 


A too slow adjustment path does not allow resources to be released and used in their most efficient uses and is too considered inefficient.  (Mussa, 1982).  On the other hand distortions to the adjustment process that impede  the timely expansion of efficient industries implies that resources released from declining industries are likely to remain idle.  Under such circumstances the possibility of achieving a more efficient reallocation of resources becomes bleak and consequently the opportunity costs of released resources will  be less than their market value. An adjustment path characterized by an asymmetrical contraction of some sectors  and expansion of others is thus clearly inefficient.  (Ffrench-Davis, 1986).


The repercussions of  asymmetrical adjustment goes well beyond the transitional costs of idle resources to include mounting trade and current account deficits as the demand for imports surges while expansion in efficient import substituting and export industries lags behind. (Mickaely et al, 1991).  Trade and current account deficits also arise when the private perceived benefit of more rapid adjustment is higher than it’s social benefit and producers with access to world capital markets to over borrow so as to finance a rapid adjustment.  (Mussa, 1982).  However, increasing pressure on the balance of payment during the course of trade liberalization 
-as studies of country experience reveal-  has been responsible for  the failure or at least the 
partial reversal of many liberalization attempts.  (Mickaely et al, 1991). 


The quest therefore, is for an adjustment path that is neither too slow nor too fast. More formally , the quest is for an adjustment path that is both efficient and sustainable.   Only when 
the adjustment of sectors of the economy in response to trade liberalization is proceeding at a speed sufficient to bring about a more efficient reallocation of resources would the path be considered efficient.   A more efficient reallocation occurs  when  any resources released from declining activities are absorbed by expanding activities so that transitional GDP is maximized 
An efficient adjustment path is precisely one that maximizes the gains from trade,  minimizes 
any transitional costs of adjustment and one  where GDP does not initially decline. 


On the other hand a sustainable adjustment path is one where efficient export  and import substituting industries are expanding at a rate sufficient to reduce any pressure on the balance of payment. That is a sustainable adjustment path would be   associated with a sustainable  path of debt to GDP ratio.  


Any deviation from this path would mean that either a great deal of potential growth will be sacrificed along the way ( Ffrench-Davis et al, 1993) or that costs might rise to levels that would jeopardize the sustainability of the whole process. 


 Policies designed to reduce transitional costs by facilitating  adjustment  to trade liberalization have ranged from temporary protection, industrial subsidies to encourage 
investment in  restructuring and modernizing or wage and output subsides,  labor market policies and export promotion policies.  However,  one  lesson  stands out loud and clear  from studies of trade liberalization attempts and adjustment assistance programmes  and that is the transitional costs of trade liberalization are minimum when liberalization is implemented in a growing economy.  Policies that promote growth are thus considered one of  the  most effective adjustment facilitating device. 


Export promotion policies can reinforce the growth effects of trade liberalization and in the presence of distortions to adjustment can minimize on adjustment cost by facilitating  an otherwise slow adjustment process.  In fact expansion in export industries can facilitate adjustment in several situations: (Wonnacott and Hill, 1987).

A) By ensuring that export industries are expanding at a rate sufficient to absorb all 

  new and old resources released from declining industries in the wake of liberalization,  the economy would be adjusting along its initial production possibility frontier or an outward 
shifting frontier rather than moving between two points on the same frontier along a path that lies below this frontier,  a path that involves temporary idle resources. 

B) Export industries can absorb all new resources while  the released resources from declining industries are limited to the depreciation of capital and retirement of labor,  that is the  mobile margin,  those resources that can move without adjustment costs.  Again its a movement along the initial frontier or an outward shifting one. 


Temporary protection reduces  adjustment cost by providing potentially efficient import substituting industries with breathing space to invest in  restructuring,  modernizing  and 
adjusting its long run factor intensity and to be able to do so within a reasonably short period of time.  (Wonnacott and Hill, 1987).  For declining industries due to permanent loss of 
comparative advantage,  temporary protection can permit a rate of decline such that released resources can be absorbed by expanding industries without encouraging any expansion in the former industries. Industrial subsidies for investment in restructuring, modernizing etc.,  can achieve the same goals of temporary protection with less distortions to consumption but with more direct budgetary cost. Other forms of subsidies (output and wage subsidies) can affect investment through increasing its profitability. 


However, popular as they might seem, non of these adjustment policies have been regorously evaluated in terms of costs and benefits nor their implications within partial as 
opposed to a general equilibrium approach or in static versus dynamic context have been 
carefully studied. In the language of this paper, the impact of such policies on efficiency and sustainability of the adjustment path have been so far under explored. In any event, it is hard to put faith in these policies unless such an analysis is undertaken. 


 Against this background,  a DCGE model for Egypt will be developed.  The  model is designed with the primary objective of analyzing the impact of alternative trade liberalization paths in addition to an array of other adjustment policies  on growth, adjustment costs, consumption, savings, investment, capital flows  and structural change.  Adjustment policies examined will also include industrial subsidies to exports,   investment and adjustment costs of investment.   


The model  draws upon the contributions to intertemporal General Equilibrium models by Mercenier and Sampaio de Souza (1994), Mercenier (1993), Go (1991) and Diao and Somwaru 1997 and is composed  of two parts: a dynamic part - in which both households and firms 
decision to consume and invest is a result of dynamic optimization-  and a within period static CGE model. On line of the  neoclassical theory of growth,  growth along the transition occurs  as a  result of factor accumulation.  Assuming exogenous technical change and population growth to be zero,  both growth of variables and percapita variables will be zero in the steady state.


With regards to structure,  the model distinguishes between four  sectors;  agriculture,  
oil, industry, and services.  Output is produced using intermediate inputs and primary factors of production which include  labor,  capital.  To better capture the impact of different policy scenarios on the labor market,  two skill categories of labor are differentiated,  production and nonproduction labor.  Both production labor and capital are sector specific in the short run while each of the two  categories of labor   and capital are  sectorally mobile in the long run. 


There are two institutions,  a representative households and the rest of the world.  The role of government is ignored and is only confined to tax collection which  becomes part of household  income.  The representative household  is an aggregate domestic non government 
institution covering both households and enterprises. What follows is a detailed description of 
the model equations. 


II.1  The consumer problem:
Consumption decision is made by a single  representative consumer, competitive and infinitely lived.  The consumer receives all labor,   and dividend income and  owns the firm,  however the decision to allocate  income between  consumption and savings is separate from the decision to borrow and invest as firms.  Assuming consumption smoothing,  the representative consumer chooses the path of consumption that maximizes the discrete intertemporal utility function :
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Where TC is total consumption in time t. Given total aggregate consumption TC and assuming constant expenditure shares a(S), the consumer  combines consumption goods according to an instantaneous aggregate Cobb Douglas aggregation of   S  final goods  CD.
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The consumer maximizes (1) subject to the intertemporal budget constraint  
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3
That is  the consumer maximizes utility subject to the constraint that the discounted sum 
of total consumption is less than or equal to the discounted sum of after tax income  in addition 
to the household initial financial wealth .  Labor income is the sum of labor income for production labor (P),   non production labor (NP),  which the firm rents to the firm at the competitive wages.  wlp , wlNP and are the wage rates for each skill category while LSUPP and LSUPNP is the fixed supply respectively. THG is transfer of government revenue from taxes and tariffs net of subsidies to the household.  Ptc(t) is the price of full consumption, R(t) is the discount factor and r(t) is the interest rate.
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Savings SAV in period t  is determined from the current period budget constraint as the difference between total income flows,  consumption and interest rate on debt. 
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In each period total income flows consists of  labor income,  the transfer of government revenue THG and income flows from financial wealth which in turn consists of income from dividends less interest payment on debt.


First order (Euler conditions) imply
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II.2  The Firm Problem

In each sector firms are aggregated into one representative firm which finances all of its investment through retained earnings and thus the number of equities issued is constant.  Managers  seek to maximize the value of the firm. Assuming perfect world capital markets,  producers  do not face any credit constraints and can borrow at the prevailing world interest rate to finance any given quantity of investment.  Under conditions of perfect capital markets asset market equilibrium requires equal rates of returns (adjusted for risk) on all assets. This implies that firm’s equity must earn an expected rate of return equal to that of a safe asset as reflected in  the following condition
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where DIV is dividends, V is the value of the firm.  In addition, the following  terminal condition is imposed to rule out Ponzi schemes
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8
solving the above difference equation yields 
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V(S,1), the market value of the firm,  is defined as the sum of discounted stream of future dividends.  Dividends in turn 

are defined as 
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11
where f(K,L) is constant returns to scale  production function, L is labor, (aggregation of production and nonproduction labor), and K is capital.  PI is the price of investment and I is investment.  ADC is the adjustment cost of investment,  PVA is value added price and is a positive constant. 


The model incorporates the impact of a number of distortions that are conceived to  

impede instantaneous and uncostly adjustment of the economy and its industrial  sector to trade liberalization.  Firms incur costs due  to the installation of new capital.  These  costs arise 
because production is disrupted during installation,  labor has to be retrained , or because of managerial diseconomies which usually  takes  place as the firm expands etc., (Alvarez, 1993)  
all of which constrains the ability of firms -especially small scale enterprises- to adjust their 
capital stock in the short run.  This mimics a distinctive characteristic of adjustment process in 
real economies where the capital stock does not adjust instantaneously to its new level following 
a policy shock. This is basically captured through introducing adjustment costs to investment ADC

. 


Adjustment costs are assumed to be internal to the firm and separable.  According to this specification  adjustment costs are measured in terms of foregone output as resources are devoted to the capital installation process.  For any given level of the capital stock,  adjustment costs are strictly increasing in investment.  Conversely,  adjustment costs are decreasing in  the capital 
stock for any give level of investment.  As a result, firms will find it optimal to increase the
 capital stock gradually over time to reach the optimal long run capital intensity.  The larger the magnitude of the constant parameter the larger will be  the adjustment costs associated with some investment level.  Finally,  the adjustment cost function is assumed to be linearly homogeneous in both investment and capital.  Along with the assumption of constant returns to scale in production the linear homogeneity of the adjustment cost function  allows us to equate marginal q with Tobin’s  q.  (Hayashi, 1982). In addition,  distortions due to Labor market imperfections will be incorporated through introducing wage rigidities – if the simulation results show declining real wages - .  Any transitional unemployment resulting from import penetration can thus be readily estimated.  The evolution of competitiveness in response to different adjustment policies can be traced out as firms adjust their long run factor intensity. 


In each specific sector producers chose the level of investment that maximizes the value 
of the firm subject to the capital accumulation constraint
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Where K is the capital stock and  is the rate of depreciation. 

The lagrangian for this problem is 
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Solving the lagrangian problem and differentiating with respect to the control variable I yields 
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which determines the shadow price of capital (Tobin q).


Differentiating with respect to the state variable K yields the no arbitrage condition
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which is the same as the asset equilibrium condition since V=q K while wk is the capital rental rate.
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As depicted in equation 16,  It is a composite good produced from all final goods with fixed share - using a constant returns technology while AK is the shift parameter. Aside from determining the optimal level of investment I(S,t), the firms problem is also to determine the optimal composition of the domestic investment  good that is INVD or investment demand by sector of origin. 

This implies that the unit cost to produce a new capital good is determined by the composite prices of the final goods.  In equilibrium,  producing a positive quantity of the investment good requires that  the price of investment good be equal to the unit cost. Thus the value of investment vI is equal to 
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II.3 Current Account Dynamics

In an open economy,  investment is not constrained by the availability of domestic savings and any discrepancy is financed through foreign borrowing.  Because of the important implications of  current account dynamics to the efficiency and the sustainability of the 
adjustment process,  the mechanism  through which the dynamics of consumption and 
investment translates into a certain pattern of current account dynamics is an important feature of the model. Current account equilibrium is described by 
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The above equation shows that the increase in foreign debt D is composed of the trade deficit TB and the interest payment on foreign debt.


II.4 Foreign sector

Embeded in this dynamic structure is a static within period Computable General Equilibrium model.  The model incorporates the Amrington assumption according to which imports  and domestically produced  goods are imperfect substitutes. This specification allows 
for the analysis of two way trade. Similarly domestic goods sold  on the domestic market and exports are treated as imperfect subsitutes in production.

II.5 Equilibrium

Intra temporal equilibrium requires that for each period,( i) demand for each factor of production equal supply, (ii) demand for each sectoral good equal its supply. In addition to these within period equilibrium conditions, steady state equilibrium conditions must be satisfied. For each sector
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Equation 19 indicates that in the steady state investment is equal to depreciated capital. Equation 20 follows form the Euler equation evaluated in the steady state and states  that the interest rate must be equal to the rate of time preference.  Assuming that the world economy is in a steady state and therefore (r )is constant implies in turn – from the Euler condition - that the rate of time preference is also constant. Equation 21 implies that if debt (D)  is positive in the steady state 
then a country has to run a trade surplus to pay interest rate on debt ie foreign savings (the trade deficit) must be negative. Finally, equation 22 is the same as equation 7 evaluated in the steady state and states that the average rate of return on capital is constant and equal to the interest rate in the steady state.  

II.6 Data and Calibration

The model is calibrated using the 2004/2005 Social Accounting Matrix for Egypt.  Assuming that the initial data represents an economy evolving along a steady state path,  parameters are calibrated so that the model generates a path that replicates the benchmark data.   Any policy shock will give rise  to a new path that reflects deviations from the benchmark steady state run. 


Calibration of all parameters of the   intra temporal part of the  model follow the standard methods used in static CGE models.  Following ( Diao, X.   and Agapi, S., 1997) the dynamic calibration proceeds  as follows:   Starting from the Euler equation for consumption,  the assumption of steady state equilibrium implies that the rate of time preference must be equal to the interest rate r  the value of which can be chosen from outside data .  Total dividend payments are calculated as the difference between the value of capital flows and the value of total investment.  The aggregate value of the firm can be derived from the asset market equilibrium condition evaluated in the steady state upon which the value to Tobin’s q can be calculated using the condition that q = V/K.


By choosing the value of either  the rate of depreciation or  the coefficient   in the capital adjustment cost function from outside data,  the other can be calculated from the no arbitrage equation evaluated in the steady state.  That is using the following equation
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The capital accumulation equation in the steady state IS = S KS can be used to determine the quantity of total investment after which both the capital adjustment cost ADCS and the price of investment PIS can be calculated. 

A final note with regards to elasticities. The elasticity of substitution between imports and domestically produced goods is taken to be equal to 3 while the elasticity of transformation between domestically produced goods and exports is taken to be equal to 5. 

III.
Simulation Result

Within the framework of the intertemporal computable general equilibrium model presented above, the task of  this section is  to provide estimates of the magnitude of adjustment costs to trade liberalization for the Egyptian economy and evaluate  the effectiveness of a number of commonly prescribed adjustment policies in reducing  these costs. Adjustment policies considered include temporary protection, export subsidies and  finally subsidies to adjustment costs of investment and to investment.   The welfare implications of these policies will be assessed. 

 In general the results of the simulations will be examined under the assumption of 
flexible wages for both categories of labor (production and nonproduction labor) but because workers will resist any erosion of their real wages,  some policies will be also examined  under 
the assumption of constant real wages for production labor if real wages decline. With perfect foresight, it is important to emphasize that the results of all the following policies will depend on  trade liberalization being percieved as the ultimate policy objective in the long run. 

III.1.2  Simulation one:  free trade with flexible wages

Under this simulation tariffs which initially stand at 0.2% for agriculture and oil and 6% for industry  are  set to zero. As a result of free trade, the economy experiences growth over the transition and a steady state is gradually reached after 120 periods.  Compared to the base run, real GDP, exports and investment are all higher  along the transition.. (See figures in the appendix. As shown in table one, real GDP increases by 0.09% in period one while Investment increases by 7.7% and exports by 2.83%. In the new steady state real GDP increases by 4.06%,  investment by 3.21%, and aggregate exports by 13.7%.  Welfare on the other hand increases by 0.7%. 

In period one, the trade deficit increases by 50.71% over the base run.  The initial increase in the trade deficit can be explained by the fact that  expansion in efficient import substituting 
and export industries is proceeding at a speed that is not sufficient to reduce pressure on the balance of payment as imports surge following tariff liberalization.  

The trade deficit continues to be higher than the base run over the first 7 periods  and then falls below the base run thereafter. In the new steady state,  the trade deficit  falls below the base run value by 83.23%.  On the other hand, Debt to GDP increases along the transition as a result of trade liberalization standing at 1.44% in period two and reaching 20.55% in the new steady state

However, quite as impressive as these figures might be,  they only  tell one side  of the story.  Despite the increase in real GDP and welfare, real production wages in industry fall below their level in the base run over the first four periods. Assuming that production workers  will  resist any decline in their real wages,  running the free trade scenario under fixed real wages 
gives rise to transitional unemployment and the economy experiences adjustment costs. This 
issue is  the subject matter of the next simulation 

Simulation Two: Free Trade with Rigid Real Wages of Production Labor in Industry

The impact of free trade under fixed real wages for production labor in industry on most of the variables discussed above is not significantly different from the above simulation
 especially in the steady state. Real GDP increases by 0.07%, the trade deficit increases by 51.38%.Welfare for example is exactly the same. The only difference is that unemployment of production labor  in industry stands at 1.05%. While this figure in itself is not very high, it is nonetheless alarming given the high rates of unemployment already prevailing in Egypt. (in 
excess of 10%). Also being small is a reflection of  the low rates of tariffs calibrated from the SAM which as mentioned before masks important differences in sectoral tariff rates. 

The results of the above simulation experiments are consistent with some of  predictions of   studies of trade liberalization. Transitional unemployment is  the costs that an economy 
incurs during the transition to free trade.  In this section it is the policies recommended to minimize the magnitude of such costs that will be examined in order to shed some light on their costs and benefits given  intertemporal behavior on behalf of consumers and producers. In what follows,  the result of each simulation will be compared to both the base run and simulation two,  and finally the best adjustment policy will be selected based on the criterion of minimizing transitional unemployment. 

Simulation Three: Free Trade with a Permanent Export Subsidy under Flexible wages for industry. 

Can an export subsidy encourage a faster expansion in export oriented  sectors and thus reduce transitional unemployment? Should the subsidy be permanent or temporary.  Should it be implemented along side trade liberalization or should it be implemented in separate stage preceding tariff liberalization as followed by South Korea?  These are the issues that will be investigated  in simulations three, four and seven below. Under  simulation three, tariffs are set to zero and a permanent export subsidy of 10% is implemented.  The paths of real GDP, investment and exports are all higher compared to both the base run and simulation two. A permanent export subsidy, however, increases pressure on the balance of payment relative to both the base run and simulation one over the first few periods of the transition.  In period one the trade deficit 
increases by 200.36 % above the base run,  starts to fall roughly after period eight and declines by 340% in the new steady state. A permanent export subsidy diverts production to exports and as a result domestic supply of goods and services fall leading to higher domestic prices which in turn encourages imports. The path of Debt/GDP lies above that of base run and simulation one through out the transition. Transitional unemployment falls to zero. Welfare increases by 1.47%.  

Simulation Four: Free trade with a Temporary Export Subsidy under  Flexible wages

This simulation run applies a temporary export subsidy of 10% over the first seven periods of the transition along with instantaneous removal of tariffs. Real GDP is not significantly different under this simulation compared to the base run but the path falls below that under simulation two through out. It is interesting to note that aggregate investment increases above the base run and simulation two for the first couple of  periods,  then falls below both  simulations after period 4 only to surpass them after period 7 when the subsidy is removed. Under simulation Four exports initially increase relative to the base run and simulation two, but falls below both simulations 
later when the subsidy is removed. Later exports increase above the base run, but the path 
remains below that under simulation two. 

The trade deficit also initially increases above the base run (in period one) but then falls below its value under the base run and simulation two increasing above both of them again after the subsidy is removed in period 7. As mentioned before, the initial increase in the deficit can be explained by the fact that  the subsidy diverts production to exports which lead to higher 
domestic prices and therefore demand for imports increase as investment increases. Because agents realize that prices will fall again after period seven they will postpone  investment in anticipation of lower prices.  Debt to GDP is lower than under simulation two.  Transitional unemployment falls to zero. Welfare increases by 2.55%. 

The interesting point though is to compare the performance of the economy under the permanent versus the temporary subsidy.  The paths of Real GDP and  investment are higher under the permanent versus the temporary subsidy scheme. Contrary to the case under temporary subsidy scenario,  investment does not fall at any point along the transition. The fact that investment falls when a temporary - rather than a permanent - export subsidy is implemented is quite an interesting result. The path of  Exports is  higher under the temporary subsidy, but then falls below the permanent subsidy scenario after the subsidy falls to zero. The trade deficit is higher under the permanent subsidy falling below the temporary subsidy after period 7.  The path of Debt/GDP is higher under the permanent subsidy. This highlights the importance of perceiving the subsidy as temporary versus permanent. 

 Simulation Five : Gradual Reduction of Tariffs under Flexible Wages


Can gradual reduction of tariffs reduce adjustment costs?  The results of simulation Five - which entails gradual reduction of tariffs by increments of 10% over 10 periods 
- shows that this is not necessarily the case. Compared to the base run , real GDP  initially falls by 0.52% in period one but then increases along the transitional path.  However,   a great deal of growth is sacrificed – at least over the first half of the transition - relative to instantaneous reduction of tariffs as evident from the figures in the appendix which shows the path of real GDP falling below that of simulation two. 

 Investment falls in period one by 1.26 % below  the base run increasing thereafter , but  is considerably lower than  its value under instantaneous reduction of tariffs up until tariffs falls 
to zero in period 10. Knowing that tariffs will  be further reduced and import prices fall, firms 
will postpone investment to the future. Gradual reduction of tariffs which is designed  for the purpose of   providing  firms with breathing space to restructure and modernize - all of which are activities that require investment -  will lead to  declining investment initially. Although the decrease in investment is not significant,  it nonetheless provide evidence that  a policy that is designed with the objective of  easing adjustment will only help delay adjustment. Exports are higher than the base run, but lower than under simulation two’s  value along the transition.  

The trade deficit falls below both its base run value and its value under simulation one-  over the first few periods falling by 25.11 % in period one but surpassing both values later as tariffs falls to zero. The path of the trade deficit later falls below the base run, but remains higher than under simulation two throughout.  Meanwhile and as evident from the figures     the path of debt to GDP  is lower than under simulation two. 

Simulation five reveals one more interesting result.  Transitional unemployment falls to zero. Welfare – which increases by  1.22% - is higher compared to simulation two.  (The fact that the path of income is higher under simulation five compared to simulation two can help explain this result. Under the former scenario,  over the first half of the transition income increases because firms will postpone investment until tariffs fall to zero.  The decline in investment will lead to higher dividends increasing with it income. Also,  agricultural wages are considerably higher under simulation five compared to simulation two. Over the second half of the transition,  and under simulation fiver, firms expand,  demand for labor increases and wages increase leading to higher income despite the decline of dividend income as investment increases. 

Simulation Six:  Gradual Reduction of  Tariffs and a Temporary Export Subsidy under Flexible Wages 

It was shown above,  that gradual reduction of tariffs can lead to some undesirable effects on growth, investment and exports. In  this simulation, we will therefore explore whether combining gradual reduction of tariffs with temporary export subsidy (of 10% implemented over the first 9 periods) can eliminate such undesirable effects.  Although in contrast to simulation 
five, real GDP does not fall, the results of this simulation show that the path of real GDP is not significantly higher. Investment initially increases above the levels recorded under simulation 
five for two to three periods , but then declines for about anthor three to four period then starts to increase again as soon as the subsidy falls to zero in period 9. Exports are higher until period 9, but then falls below the values under simulation five thereafter. 

The path of the trade deficit under simulation six lies below that of simulation five until period 9 after which the opposite takes place.  This can be explained by the fact that although producers divert production to exports,  imports do not increase by much because tariffs are not completely removed except after period 9. The profile of debt/ GDP is significantly lower under simulation six while welfare which increases by   3.52% is much higher.  Transitional unemployment falls to zero.

Simulation Seven: A Separate Stage of Export Promotion Preceding Trade Liberalization under Flexible Wages

Under this simulation,  a 10% temporary export subsidy is implemented over the first seven periods of the transition after which  tariffs are set to zero. Real GDP falls by 0.03% compared to the base run in period one, continues to fall below the base run and simulation two for a couple of periods but then later the path is significantly higher than the base run but not significantly different from simulation two. Compared to the base run Investment increases by 7.82% in period one, but then declines gradually and starts to increase again after tariffs fall to zero. Exports increase along the transition,  starts to fall as the subsidy is removed  (in period 7) and slowly surpass the base run value after a few periods. 

The trade deficit initially decline,  turning into a surplus and then increases above the 
base run value after the subsidy is removed and tariffs fall to zero. The path of debt/GDP is 
below the base run. Transitional unemployment is falls to zero. Welfare increases by 3.4%. 

Compared to instantaneous reduction of tariffs,  the path of real GDP is lower.  investment falls below its value under simulation two   increasing above its value starting period 
8 when the tariffs fall to zero showing that firms will postpone investment until tariffs fall to 
zero. Exports are higher along the transition  compared to simulation two, but then falls below its value under the later simulation after the subsidy falls to zero.  

In contrast to  instantaneous reduction of tariffs,  the trade deficit is lower along the transition but becomes higher after period 9. The debt/GDP is lower under simulation seven through out the transition while welfare is much higher. 

Compared to the permanent and temporary subsidy scheme,  real GDP is lower along the transitional path.  Investment is lower than under permanent subsidy scheme through out, but is lower than the temporary subsidy scheme until period 7 after which the path of  investment under the two schemes converge.  The path of Debt to GDP is lower than under both the permanent and temporary subsidy while welfare is much higher. In terms of welfare, the results of simulation three, four and seven shows that  if an export subsidy is to be implemented then it should be implemented in a separate stage preceding  tariff liberalization.  



One last point with regards to gradual reform is worth examining. If the primary objective of gradual trade reform is  to provide potentially efficient activities with breathing 
space to restructure, modernize etc in order to be able to compete with imports then perhaps a better alternative would be to subsidize investment and an  even more sound alternative would be to subsidize the cost of adjustment to speed up the adjustment process. The next task is therefore to examine the costs and benefits of such policies. In all the following simulations tariffs are set 
to zero over the entire transition. 


III.2.6  Simulation eight:  free trade with a permanent 10% subsidy to investment


If transitional unemployment arises in the wake of trade liberalization because efficient import substitution and exports industries are not expanding at a sufficient rate to absorb resources released from inefficient activities, then perhaps a subsidy to investment can speed up this process. Once more it will be crucial  to illustrate the importance of perceiving an investment subsidy as permanent as opposed to temporary.  In this simulation a  10% subsidy to the price of investment PI, is implemented over the entire transition. Real GDP and investment increase over the base run and simulation two along the transition.  Exports initially fall below the base run and simulation two over the first few periods but later surpases both simulations . One possible explanation is that the increase in investment – which consists in part of a domestic component puts upward pressure on domestic prices making it more profitable to produce for the domestic market rather than export.  It is worth noting that earlier - precisely under simulation four-  we showed that subsidizing exports led to a decline in investment which is quite interesting in light of the results of simulation eight where we showed that subsidizing investment will lead to a 
decline in exports. 

A permanent subsidy to investment increases pressure on the balance of payment relative to both the base run and simulation one, but the path of the trade deficit falls below the two simulations after period 9.  Debt/GDP lies above both simulations. Unemployment increases  
by 3.44%. Welfare on the other hand increases by 3.66%


III.2.7  Simulation nine:  free trade with a temporary investment subsidy of 10%

Under this simulation,  a temporary investment subsidy of 10% is implemented over the first s
even periods of the transition. Real GDP increases above the base run and simulation two along the transitional path. Investment under simulation nine is higher compared to its value under both the base run and simulation two falling below its value under both simulations after period seven when the subsidy is removed. Exports fall below its value compared the base run and simulation two surpassing them after period seven. Once again the results of the simulation show that subsidizing investment will lead to a decline in exports. The path of the trade deficit lies above 
the base run and simulation two but falls below both of them after the subsidy is removed.  Debt/GDP is higher than under the two simulations. Transitional unemployment increases by 3.58%. Welfare increases by 0.97%. 

Once more it is crucial to compare the performance of the economy under the permanent versus the temporary investment subsidy. Real GDP and investment  are  initially higher under 
the temporary subsidy but then later fall below the permanent subsidy after the subsidy is removed.  Exports are not significantly different under both scenarios initially ,, however, exports are higher under the temporary scheme after the subsidy is removed  later falling  beneath the permanent scheme after period twelve. 

The trade deficit is higher under the temporary compared to the permanent subsidy until period seven, falling below it till period 15 and then increasing above it thereafter. Debt/ GDP is first higher under the temporary scheme but then falls below the permanent scheme after period 7. Transitional unemployment is higher under simulation 9 versus 8 and welfare is much lower 
under the temporary scheme. 



III.2.8  Simulation Ten:  free trade with a 10% temporary subsidy to adjustment costs of investment
Under this simulation, instead of subsiding the price of investment a 10% subsidy is applied to the adjustment costs of investment over the first 7 periods. The path of real GDP is not significantly different from the base run and simulation two over the entire transition. Investment and Exports increases above the base run throughout the transition, but are not significantly different than under simulation two. The path of the trade deficit  increases over the base run initially but later falls below it. Both the trade deficit and Debt/GDP  are  not significantly different than under simulation two. Transitional unemployment increases by 1.11%. Welfare which increases by 0.72% is almost the same as under simulation two. 

Real GDP is lower than under both simulation  eight and nine over the entire transition.  Investment is lower than under simulation eight and nine up till period seven, but later increases relative to simulation nine. Exports are higher than under simulation eight and nine up till period 7, but then is below its value under simulation eight and nine later along the transition. 
Compared to both the permanent and temporary subsidy to investment schemes,  the path of the trade deficit is initially lower ,but increases above that  under simulation eight and nine after period 7. Debt/GDP is lower than under simulation eight and nine over the entire transition. Welfare increases by 0.72% much lower than under simulation eight and nine. 

The results of the above simulation experiments proves that there are significant tradeoffs involved between the goals of lower adjustment costs, higher growth and welfare. Moreover,  these tradeoffs are not only profound as between the different policies but also for  the same policy over the different phases of the transition. This makes the task of  evaluating and choosing the optimal  policy scenario all the more difficult. 



Among the policies examined above,   simulation eight which entails a permanent subsidy to investment combined with free trade leads to the highest welfare, but at the same time increases transitional unemployment by 3.44%.  Gradual reduction of tariffs combined with a temporary subsidy to exports (Simulation six)  is ranked second – to simulation eight- as to its effect on welfare producing a 3.52% increase in welfare and transitional unemployment falls to zero.  The important point is that gradual reduction of tariffs combined with a temporary subsidy to exports produces a significant increase in welfare compared to simulation two (the instantaneous free trade scenario) and nonetheless reduces unemployment to zero. 


While many could argue that the subsidy to exports in this model is being financed by lump sum taxes and thus considering simulation six could lead to different results once the 
subsidy is financed with distortive taxes, the results of the model show that gradual reduction of tariffs (simulation five) even without any export subsidy leads to higher welfare –compared to simulation two- and at the same time– unlike simulation two -  virtually reduces transitional to zero.  The only pitfall of this policy is that it initially causes a decline in investment
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	SIMU1
	SIMU2
	SIMU3
	SIMU4
	SIMU5
	SIMU6
	SIMU7
	SIMU8
	SIMU9
	SIMU10
	

	
	
	
	
	Period one
	Period one
	Period one
	Period one
	Period one
	Period one
	Period one
	Period one
	Period one
	Period one

	Gross Domestic Product (GDP)
	
	-1.52
	-1.54
	4.89
	2.89
	-0.52
	4.50
	4.18
	4.32
	4.83
	-1.44
	

	Real Gross Domestic Product(RGDP)
	0.09
	0.07
	0.55
	0.05
	-0.04
	0.10
	-0.03
	1.28
	1.42
	0.08
	

	Aggregate Investment
	
	7.70
	7.67
	42.19
	18.32
	-1.26
	15.56
	7.82
	108.40
	118.96
	9.57
	

	Aggregate Exports
	
	
	2.83
	2.77
	21.36
	29.56
	1.63
	25.85
	27.53
	-18.71
	-20.23
	2.31
	

	Trade Deficit
	
	
	50.71
	51.38
	200.42
	31.03
	-25.11
	-8.72
	-53.31
	533.17
	569.76
	60.90
	

	Debt to GDP ratio (period 2)
	
	1.44
	1.46
	5.31
	0.84
	-0.71
	-0.23
	-1.44
	14.04
	14.88
	1.73
	

	Unemployment (Industry)
	
	0.00
	1.05
	0.00
	0.00
	0.00
	0.00
	0.00
	3.44
	3.58
	1.11
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	S.S
	
	S.S
	S.S
	S.S
	S.S
	S.S
	S.S
	S.S
	S.S
	S.S
	S.S
	

	Gross Domestic Product (GDP)
	
	1.39
	1.39
	16.78
	1.60
	1.45
	1.73
	1.71
	40.85
	1.41
	1.38
	

	Real Gross Domestic Product(RGDP)
	4.06
	4.06
	15.27
	3.81
	3.99
	3.69
	3.70
	48.84
	4.00
	4.04
	

	Aggregate Investment
	
	3.21
	3.21
	25.03
	3.34
	3.24
	3.42
	3.41
	64.94
	3.19
	3.18
	

	Aggregate Exports
	
	
	13.70
	13.70
	69.97
	10.61
	12.82
	9.00
	9.21
	110.99
	13.19
	13.62
	

	Trade Deficit
	
	
	-83.23
	-83.33
	-340.07
	-22.35
	-65.99
	9.72
	5.49
	-1062.49
	-73.69
	-81.97
	

	Debt to GDP ratio (period 2)
	
	20.55
	20.58
	72.91
	5.51
	16.28
	-2.39
	-1.35
	188.86
	18.19
	20.24
	

	Welfare (EquivalentVariation)
	
	0.70
	0.70
	1.47
	2.55
	1.22
	3.52
	3.40
	3.66
	0.97
	0.72
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SIMU1
	Free trade with flexible wages
	
	
	
	
	
	
	
	
	
	
	

	SIMU2
	Free trade with constant real wages for production labor in industry in period one
	
	
	
	
	
	

	SIMU3
	Free Trade under flexible wages
	with a permanent 10% export subsisdy
	
	
	
	
	
	
	

	SIMU4
	Free Trade under flexible wages
	with a temporary 10% export subsidy over the first 7 periods of the transition
	
	
	
	

	SIMU5
	Gradual reduction of tariffs (industry) by increments of 10% over the first nine periods with flexible wages and zero tariffs thereafter
	
	

	SIMU6
	Gradual reduction of tariffs (industry) by increments of 10% over the first nine periods with flexible wages and zero tariffs thereafter
	
	

	
	inaddition to a temporary 10% subsidy to exports over the first nine periods
	
	
	
	
	
	
	

	SIMU7
	A separate stage of export promotion whereby an temporary 10% export subsidy is extended over the first seven periods with flexible wages 
	

	
	and zero tariffs thereafter
	
	
	
	
	
	
	
	
	
	
	

	SIMU3,4,5,6,7 are conducted under flexible real wages for production labor because unemployment turns negative when conducted under
	
	

	fixed real wages for industry
	
	
	
	
	
	
	
	
	
	
	
	

	SIMU8
	Free Trade with a 10% permanent subsidy to Investment with fixed real wages for production labor in industry in period one
	
	

	SIMU9
	Free Trade with a 10% temporary subsidy to Investment over over the first seven periods with fixed real wages for production labor in industry in period one

	SIMU10
	Free Trade with a 10% temporary subsidy to adjustment costs of investment over the first seven periods with fixed real wages
	
	

	
	for production labor in industry in period one. 
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Conclusion and Policy Implications

This research paper has been motivated by a number of  important  considerations.   The problem of adjustment to trade liberalization presents itself as one of the most pertinent 
dilemmas facing many  countries - and Egypt is no exception- that have previously followed inward looking strategies and now wish to follow the suite of many successful export oriented economies and liberalize trade.  In many of these countries as well as for Egypt decades of heavy reliance on tariff barriers to promote import substitution implied that efficiency, comparative advantage and competitiveness were  issues of secondary importance.  


Consequently,  the threat of competition from imports,  its potential devastating effect on a presumably fragile industrial sector and the possibility of  aggravating any already existing unemployment or  balance of payment problems represented  major concerns for  policy makers.  The lack of  enough theoretical and empirical research in the critical area of adjustment has 
meant  that either liberalization came swift,  indiscriminate and crushing,  adjustment painful and costs excessively  high or that liberalization was  postponed often to  the  indefinite future. 


In this context, this paper  has  investigated several important aspects related to the issue of trade liberalization and the costs of adjustment.  To begin with,  it must be stressed that to date there is no empirical evidence of a definitive causal correlation between trade liberalization, export growth and economic growth.  The only evidence so far has been in large theoretical. (See Eshennawy, 1998).  Further,  the results of the dynamic general equilibrium model,  calibrated to Egyptian data,  reveal that in the presence  of gradual adjustment of the capital stock,  the transitional costs of adjustment -in terms of transitional unemployment is significant in light  of  the already high unemployment rates already prevailing in Egypt. These results stand in sharp contrast to the predictions of a number of empirical studies which confirm that the costs of adjustment are relatively small in magnitude.  


As a second best alternative to free trade several commonly prescribed adjustment 
policies have been evaluated. Among these are gradual implementation of tariff reform, export and investment subsidies.  The results of the model  show that there are significant trade offs between the goals of achieving faster economic growth, lower unemployment and higher welfare.  That is none of the policies provide satisfying results on all three fronts.  This is also true for the same policy over the different phases of the transition. 


One of the most controversial results emerging from the  policy simulations is that regarding gradual implementation of tariff reform.  This policy  is  mainly advocated on grounds of providing firms with breathing space to restructure, modernize etc.  However,  in the context of a dynamic general equilibrium model where investment is a composite of domestic and imported goods, gradual implementation of tariff reform reduces the speed of adjustment of investment which  defies    it’s main purpose.  When accompanied by an export subsidy, the negative side effect of gradual reform on investment and exports are substantially  reduced .  


Finally,  most of  the above policies or a combination there of  have been successfully  implemented in a number of countries,  particularly East Asian countries.  Generalizations, however,  were and still continues to be subject to  limitations. The success of these policies, it was often stressed, was closely interlinked with the economic and the institutional environment in which they were implemented. This paper has served to emphasize an even more important dimension, that these policies,  beginning with free trade, involve costs as well as benefits.  Without evaluating the costs and benefits any attempt to undertake any of these policies would seem ,at best,  to be a blunt endeavor.  

Appendix

5.1.4  Within period equations (the time subscript is omitted to simplify notation)
Price block

Domestic price of imports
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Domestic price of exports
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Domestic supply price
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Domestic output price
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Value added price
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Price of investment (unit cost function for producing investment good)
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Output supply and demand block
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Factor demand
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Intermediate demand
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Armington
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Import demand
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Export supply
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Factor and institution block 
Household flow income
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Household demand
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Sectoral investment demand (by sector of origin)
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Government transfers
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Equilibrium conditions
Factor market equilibrium

Labor
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Capital
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Commodity market Equilibrium
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Current Account
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Welfare Criterion (Equivalent Variation Index)
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Where     TC  is base year’s total consumption. It follows that     is the percent change in the reference consumption profile arising as a result of a policy change and is thus equal to the welfare gain. 
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Glossary

Variables:

TC  t = Aggregate consumption

CD (S,t) = private consumption of good s

Rt = discount factor from time t to time zero

Ptct = the price of total consumption

wlP  t = wage rate of production labor

wlNP t  = wage rate of nonproduction labor

LSUPP t = labor supply of production labor

LSUPNP t = labor supply of nonproduction labor

THGt =  transfer of government revenue to household

rt = instantaneous interest rate

 = value of the household initial financial wealth

wk(S,t)=capital rental rate

PVA(S,t)=value added price

K(S,t)=capital stock

I(S,t)=new physical capital good

INVD(S’,S) =investment demand by sector of origin

vI(S,t)=value of investment.

PI(S,t)=price of new capital good

Dt=Debt

TBt=trade balance

PDS,t = domestic good price (sold domestically)

PMS,t = domestic price of imports

PES,t = domestic price of exports

PCS,t = domestic supply price

PXS,t = domestic output price

ER= exchange rate

PWES, = supply price of exports

PVAS,t = value added price

DS,t= quantity of domestic output sold domestically

MS,t = quantity of imports

ES,t = quantity of exports

CS,t = quantity of good supplied domestically

XS,t = quantity of domestic output

wlP = production labor wage rate 

wlNP = non production labor wage rate 

wkS= capital wage rate

K S,t= capital stock in sector s

LDP S,t=demand for production  labor by sector s

LDNP S,t= demand for non production labor by sector s

INTD S,t=intermediate demand of good S

K S,t=capital supply (capital stock)

TB= Foreign savings

LSUPP= supply of production labor

LSUPNP= supply of non production labor

YHt= household income

Dt= foreign debt

SAVt= household saving

CD S,t=HH demand for good S

INVD S’,S= sector S investment demand for good S’ (investment demand by sector of origin)

I S,t = new investment

Parameters
S=depreciation rate

AKS=shift parameter in the investment function

mS= import tariff rate

eS= export subsidy rate

iS= input output coefficient

PIWMS= world price of imports

PIWES= world price of exports

S’,S = share of good s’  in sector s   investment 

AKS= shift parameter in the investment production function

AXS = production function shift parameter

S = share of capital in value added of sector s

LS       = share of labor in value added of sector s

 PS    =share of production labor in total labor input

NPS=share of non production labor in total labor input

 ACS = shift parameter in Armington elasticity

 S    = share parameter in Armington

CS   = Armington exponent

ATS = shift parameter in CET

S= share parameter in CET

 XS = CET exponent

 CS = elasticity of substitution between domestic goods and imports

 TS= elasticity of substitution between domestic use and exports

d = direct tax rate

aS  = spending share for HH on good S

AKS   = shift parameter in investment equation

S’,S  = share of good s’ in sector s investment 

r= interest rate
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� I am deeply indebted to Dr Jean Mercenier for commenting on an earlier draft of this paper. 


� Since, the tariff rate pertaining to agriculture and oil is quite low (0.2%), both tariff rates were set to zero starting period one and so gradual reduction of tariffs apply to industry only. 
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