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Abstract:

Much current debate focuses on the role of growth in alleviating poverty. However,
the majority of computable general equilibrium (CGE) models used in poverty and
inequality analysis are static in nature. The inability of this kind of model to account
for growth (accumulation) effects makes them inadequate for long run analysis of the
poverty and inequality impacts of economic policies. They exclude accumulation
effects and do not allow the study of the transition path of the economy where short
run policy impacts are likely to be different from those of the long run. To overcome
this limitation we use a sequential dynamic CGE microsimulation model that takes
into account accumulation effects and makes it possible to study poverty and
inequality through time. Changes in poverty are then decomposed into growth and
distribution components in order to examine whether de-protection and factor
accumulation are pro-poor or not.

The model is applied to Senegalese data using a 1996 social accounting matrix and
a 1995 survey of 3278 households. The main findings of this study are that trade
liberalisation induces small increases in poverty and inequality in the short run as well
as contractions in the initially protected agriculture and industrial sectors. In the long
run, it enhances capital accumulation, particularly in the service and industrial
sectors, and brings substantial decreases in poverty. However, a decomposition of
poverty changes shows that income distribution worsens, with greater gains among
urban dwellers and the non-poor.
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1. Introduction

Most empirical studies find relatively small welfare and poverty impacts of trade liberalisation.
This result is not very surprising as a static framework is generally used in which welfare gains
and poverty impacts result solely from a short term reallocation of resources. We contribute to
this literature by integrating the growth effects of trade liberalisation and the resulting long-run
impacts on welfare and poverty. To do so, we argue that an integrated dynamic microsimulation

model is the appropriate instrument.

We apply our framework to the Senegalese economy and we examine the poverty and income
distribution effects of a complete trade liberalisation policy. Following Datt and Ravallion (1992)
and Kakwani (1997), changes in poverty are decomposed into growth and distribution
components in order to examine whether trade liberalisation and factor accumulation are pro-
poor or not. The main findings are that trade liberalisation induces small increases in poverty and
inequality in the short run as well as contractions in the initially protected agriculture and
industrial sectors. In the long run, it enhances capital accumulation, particularly in the service and
industrial sectors, and brings substantial decreases in poverty. However, a decomposition of
poverty changes shows that income distribution worsens, with greater gains among urban

dwellers and the non-poor.

The remainder of this paper is as follows. Sections two presents a brief overview of trade policy
in Senegal. Section three describes the data and the model used in this paper. In section four we
analyse the potential implications for production, poverty and income distribution of complete

trade liberalisation in Senegal. Finally, section five concludes.

2. Overview of trade policy reforms in Senegal

Trade policy in Senegal had been marked by two main periods. The post-independence import-
substitution policy (1960-1980) was based on high tariff rates, export subsidies and the creation
of an offshore zone in Dakar in 1974. Although, these measures provided protection to a large
number of domestic firms, they had a negative impact on export performance without generating

substantial tariff income for the government. These policies were liberalized from 1980 onwards



in the context of various structural adjustment programs in the hope of encouraging more

efficient resource allocation.

The 100 percent devaluation of the CFA franc in 1994 was an important step in this reform
process. Senegal also joined the WTO in 1995 and, following the Uruguay round, consolidated
its tariff rates around 30 percent. Quotas have been progressively eliminated and replaced by a
temporary surtax on basic goods. In addition, Senegal reduced the level of domestic support to
agricultural products. At the regional level, Senegal is a founding member of the Economic
Community of Western African States (known as CEDEAQ), which has the objective of freer
trade at the regional level and the creation of a Common External Tariff (CET). Since 1994
commercial sector liberalisation has been reinforced by Western African Economic and Monetary
Union (known as UEMOA) reforms. The objectives of the latter are: the convergence of
economic policies and performances of its members; the creation of a customs union; the
coordination of sectoral policies regarding the simplification of tariff structures that were
enhanced by the approval of the CET in 2000. In 2003, CEDEAO and UEMOA began
negotiating a free trade agreement with the European Union. Furthermore, Senegal is negotiating

with Tunisia, Morocco and Egypt for new trade agreements in the context of UEMOA.

In spite of the fact that Senegal as a less developed country (LDC) has benefited from access to
the European and North American markets for products such as textiles, and its increasing
participation in different trade agreements, its exports are not expanding significantly.® This
appears to be due to high production costs and low product quality that makes Senegalese
exports less competitive on the world market. Moreover, the domestic support and subsidies for

European farmers and strict European quality norms represent serious restrictions to access.

% Senegal benefits from preferential access under the European “Everything But Arms” (EBA) proposal and of the
American “African Growth Opportunity Act” (AGOA), which offer duty-free access for all products of the
generalised system of preferences (GSP) including textile and clothing. In addition, since 2003 Senegal has benefited

from the Canadian initiative of eliminating duties and quotas on most imports from LDCs.



3. Methodology

To assess the potential effects of trade liberalisation on production, poverty and inequality in
Senegal, we develop a sequential dynamic microsimulation CGE model. In combining the growth
aspects of a dynamic CGE model with the detailed information provided by microsimulation
techniques, we are in a position to adequately measure the poverty impacts of trade liberalisation.
We follow the integrated microsimulation approach developed recently by Decaluwé et al.
(1999), Cockburn (2001) and Cogneau and Robillard (2001).* The dynamic CGE model is
calibrated using a social accounting matrix for the year 1996 and the 1995 Senegalese Household
Expenditure Survey (ESAM ). In using the integrated microsimulation approach we are able to
take into account household heterogeneity in terms of income sources (notably factor
endowments) and consumption patterns. In the following sections we briefly describe the model

and the data used.

3.1. Model Features

Dynamic general equilibrium models can be classified as intertemporal or sequential (recursive).
Intertemporal dynamic models are based on optimal growth theory where the behaviour of
economic agents is characterized by perfect foresight. In a number of circumstances, and
particularly in a developing country, it is hard to assume that agents have perfect foresight. For
this reason we believe that it is much more appropriate to develop a sequential dynamic CGE
model. In this kind of dynamics the agents have myopic behaviour. A sequential dynamic model
is basically a series of static CGE models that are linked between periods by behavioural
equations for endogeneous variables and by updating procedures for exogenous variables. Capital
stock is updated endogenously with a capital accumulation equation, whereas population (and
total labour supply) is updated exogenously between periods. It is also possible to add updating
mechanisms for other variables such as public expenditure, transfers, technological change or
debt accumulation. Below we present a brief description of the static and dynamic aspects of the

model. A complete list of equations and variables is presented in the annex.

* For a review on microsimulation techniques see Davies (2003).



Static module

Activities. On the production side we assume that in each sector there is a representative firm that
generates value added by combining labour and capital. We adopt a nested structure for
production. Sectoral output is a Leontief function of value added and total intermediate
consumption. Value added is in turn represented by a CES function of labour and capital in the
non-agricultural sectors (industry and services), and a CES function of land and a composite
factor in agriculture. The latter is also represented by a CES function of primary factors:
agricultural capital and labour. Value added in the public sector is generated by labour alone.

Labour is assumed to be fully mobile in the model.

Households. They earn their income from production factors: labour, land and capital. They also
receive dividends, intra-household transfers, government transfers and remittances. They pay
direct income tax to the government. Household savings are a fixed proportion of total disposable
income. Household demand is derived from a C-D utility function. The model includes 3278

households from the household survey.

Firms. There is one representative firm which earns capital income, pays dividends to households

and foreigners and pays direct income taxes to the government.

Foreign Trade. We assume that foreign and domestic goods are imperfect substitutes. This
geographical differentiation is introduced by the standard Armington assumption with a constant
elasticity of substitution function (CES) between imports and domestic goods. On the supply
side, producers make an optimal distribution of their production between exports and domestic
sales according to a constant elasticity of transformation (CET) function. Furthermore, we
assume a finite elasticity export demand function®. Even if we assume that international terms of
trade are given we reject the small country assumption for Senegal and assume that foreign
demand for Senegalese exports is less than infinite. In order to increase their exports, local

producers must decrease their free on board (FOB) prices.

Government. The government receives direct tax revenue from households and firms and indirect

tax revenue on domestic and imported goods. Its expenditure is allocated between the

® The long run export demand elasticity is assumed equal to ten.



consumption of goods and services (including public wages) and transfers. The model accounts

for indirect or direct tax compensation in the case of a tariff cut.

Equilibrium. General equilibrium is defined by the equality (in each period) between supply and

demand of goods and factors, and the investment-saving identity.

Dynamic module

Capital accumulation. In every period the capital stock (KD) is updated with a capital

accumulation equation involving the rate of depreciation (0) and investment (Ind):

KD

tr

4+ = (1_ §)KDtr,t + ]ndtr,t

This equation describes the law of motion for the sectoral capital stock. It assumes that stocks are

measured at the beginning of the period and that the flows are measured at the end of the period.

Investment demand. This function determines how new investment will be distributed between
the different sectors. This can also be done through a capital distribution function®. The
investment demand function we use here is similar to those proposed by Bourguignon et al.
(1989), and Jung and Thorbecke (2003). The capital accumulation rate — ratio of investment (/nd)
to capital stock (KD) — is increasing with respect to the ratio of the rate of return to capital (R)

and its user cost (U):

Indtr,t _¢ Rtr,t 2
KD,, " U,

trt

The latter is equal to the dual price of investment (Pinv) times the sum of the depreciation rate

and the exogenous real interest rate (ir):

U, = Pinv, -(ir +3)

¢ Abbink, Braber and Cohen (1995), use a sequential dynamic CGE model for Indonesia where total investment is

distributed with a function of base year sectoral shares in total capital remuneration and sectoral profit rates.



The elasticity of the rate of investment with respect to the ratio of return to capital and its user
cost is assumed to be equal to two. By introducing investment by destination, we respect the
equality condition with total investment by origin in the SAM. Besides, investment by destination

is used to calibrate the sectoral capital stock in the base run.’

Labour supply growth. Total labour supply is an endogenous variable, although it is assumed to
simply increase at the exogenous population growth rate. Note that all inter-agent transfers in the

model increase at the same rate.

The exogenous dynamic updating of the model includes nominal variables (that are indexed) like
transfers and volumes like world demand for Senegalese exports. The model is formulated as a
static model that is solved recursively over a 20 period time horizon®. The model is homogenous

in prices and the nominal exchange rate is the numéraire in each period.

3.2. Data preparation

The Social accounting matrix

The base run structure of the Senegalese economy is represented by the 1996 SAM (Table 1).
The economy is represented by three tradable sectors, agriculture, industry (including agro-
industry) and services, and the non-tradable public service sector. Table 1 indicates that only the
agricultural and industrial sectors are protected and that the tariff rates are higher for the latter.
Import intensities and shares are also highest in the industrial sector. Industry contributes 45.7
and 25.8 percent, respectively, of total production and value added. Moreover, industrial exports
represent 73.3 percent of national exports. The service sector's export share is 26.1 percent and it
has the highest share in value added (47 percent). It employs 48.3 percent of workers and uses

half the national capital stock.

” More details on the introduction of sequential dynamics and calibration can be found in Annabi et al. (2004).
® The model is formulated as a system of non linear equations solved recursively as a constrained non-linear system
(CNS) with GAMS/Conopt3 solver.



The composition of value added presented in the bottom of the table suggests that industry and
services are more capital intensive than agriculture and that public service value added is
generated only by labour. Given these characteristics we expect that tariff removal will benefit
more the non-protected services sector, which is likely to attract factors of production and expand
its production. Finally, we note that accumulation effects present in the model will be decisive for

long run impacts.

Table 1: Base run statistics.

Agriculture  Industry Services  Public services | Total
Tariff rate tm* 13.6 20.7
Import intensity M/Q 16.5 30.8 11.8
Import share Mi/M 14.0 69.8 16.2 100
Export Intensity EXi/Xi 0.6 23.2 12.0
Export share EXI/EX 0.7 73.3 26.1 100
Value added share VAIIVA 19.4 25.8 47.0 7.7 100
Value added rate VAI/XSI 51.7 24.8 65.4 54.2
Intermediate Demand DIi/Qi 33.2 48.8 75.3
Production share XSi/XS 16.5 45.7 315 6.2 100
Stock of capital share KDi/KD 125 374 50.1 100
Labour share LDi/LD 18.2 21.1 48.3 124 100
Value added composition
Labour share LDi/VAI 58.1 50.6 63.6 100.0
Capital share KDi/VAI 220 49.4 36.4
Land share Land/VVAi 19.9

Total 100 100 100 100

Source: Authors’ calculations based on 1996 SAM.
*: See the annex for the glossary.

The household survey of 1995 (ESAM I)°

The examination of the household survey (HS) data suggests an underevaluation of expenditure
and, especially, income with respect to national data represented by the SAM. As a result, the HS
shows negative savings for more than 75 percent of households. The literature on data
reconciliation offers different alternatives. We may keep the structure of the SAM and adjust the
household survey. This method has the advantage to save the structure of the economy but it is
likely to change the structure of income and expenditure in the household survey. The other
alternative is to adjust the SAM to meet the totals of the household survey. In the present research

we use an intermediate approach.

° Enquéte Sénégalaise Auprés des Ménages (ESAM).



In order to keep the initial structure of consumption we maintain the expenditure vectors from the
household survey and adjust the exogenous stock variation account in the SAM. This method
makes it possible to conserve the initial consumption structure and the original rates of poverty
and inequality. With regards to income, we adjust the household survey to meet the national data
based on the SAM. However, we make some adjustments in income beforehand. The income

adjustment concerns transfers and factor remunerations:

- The HS does not include information on capital remuneration. The latter is considered as

residual and was estimated using the self employed labour income and rent from land.

- The value of transfers in the HS is smaller than total transfers in the SAM. We assume
that the received transfers are underevaluated. We consider that the transfers from the
firms to households are equal to dividends, and that government transfers are represented
by public allowances. Intra household transfers were estimated using data on remittances
assuming that for each household the amount of transfer payments is equal to its share in

total received transfers.

- Finally the totals of incomes from the SAM were distributed using the shares of
endowments in the adjusted HS. Given the adjustment in income vectors we find that the
differences between the two sources become small and the structure is practically

unchanged.

Table 2: Households’ income composition.

Urban Rural
Proportion (percent) 39 61
Labour 64.9 58.2
(81.3)* (18.7)
Capital 19.9 15.2
(45.2) (8.8)
Land 0.1 18.8
(3.0) (97.0)
Dividends 9.3 0.0
Other income 5.7 7.8
Total 100 100

Source: Authors’ calculations based on the ESAM 1 1995.
*: Figures in brackets represent shares in factor income.



Table 2 presents household income composition based on the household survey. It shows that
factor income represents the largest source of income for both urban and rural households.
Labour income represents 64.9 and 58.2 percent of total urban and rural household income,
respectively. Capital income comes second for urban households, representing 19.9 percent of
total income. Land and capital are primary sources of income for rural households. They receive
almost all the returns to land (97 percent) and capital represents 15.2 percent of their income. The
other sources of income are dividends and various transfers but these are fixed or updated
exogenously for all households. Given these substantial differences in income sources, we may
expect that trade liberalisation will have different income effects depending on how factor

remunerations are affected.

4. Simulation and results

In this section we simulate a complete unilateral trade liberalisation policy, discuss the macro and
sectoral effects, and analyze their implications for poverty and inequality in Senegal. In this
simulation government budget equilibrium is met through a neutral indirect tax adjustment.
Saving-Investment equilibrium is met with an adjustment variable introduced in the investment

demand function.

In static CGE models, counterfactual analysis is made with respect to the base run that is
represented by the initial SAM. However, in dynamic models the economy grows even without a
policy shock and the analysis should be done with respect to the growth path in the absence of
any shock. Sectoral and macro effects are presented in table 5 and poverty and inequality effects
are depicted in table 6. These tables report the percentage variation between the BaU path and the
after simulation path for each variable. But beforehand we should examine the evolution of

poverty and inequality along the BaU path.
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4.1. Poverty and Inequality in the BaU scenario

Poverty and inequality levels on the BaU path (for base run, year 1996, and 2015) are reported in
table 3.1° We note that poverty is initially more concentrated among rural households. However,
income distribution is more unequal in urban areas. Total inequality, measured by the Gini
coefficient, is equal to 41.41 percent. The path generated by a recursive expansion of the
economy shows that accumulation effects captured by our model contribute to a substantial
decrease in poverty. Nonetheless, income distribution has worsened and inequality has increased
particularly among urban households. At the national level the Gini coefficient is equal to 53.95

percent in the long run.

Table 3: BaU Scenario poverty and inequality.

Urban Rural All
1996 2015 1996 2015 1996 2015
Headcount ratio 37.74 13.22 88.99 73.45 69.00 49.96
Poverty gap 9.05 2.55 40.38 26.66 28.16 17.26
Poverty severity 3.07 0.77 21.98 12.45 14.60 7.89
Gini 38.30 52.06 29.49 32.09 41.41 53.95

Source: Authors’ calculations.

In order to understand the factors behind these changes and to determine their respective
contributions we follow the approach developed by Datt and Ravallion (1992).** According to
these authors, changes in poverty measures can be decomposed into growth and distribution
components. We assume a poverty measure P, = P(z/y,,L, ) Where z is the poverty line, u, is the

mean income and Z, is a vector of parameters describing the Lorenz curve at date ¢. The level of

poverty may change due to a change in the mean income , relative to the poverty line or to a

1

19 \We use Foster, Greer and Thorbecke (1984) class of poverty measures: P, = -

»
> [(z-y)/z]" where y,:income ; z : poverty
i=1

line; n : population size (total number of households); p : number of poor households; i : number of household with income below
the poverty line. If o =0 : poverty incidence (or headcount ratio) is given by the proportion of the population who are poor. If
o =1: poverty gap index (poverty depth) given by the aggregate income shortfall of the poor as proportion of the poverty line and
normalized by the population size. If o =2 : squared poverty gap index or the severity of poverty measure is based on the sum of
squared proportionate poverty deficits.

11 See Boccanfuso and Kaboré (2003) for an application of the decomposition approach to Burkina Faso and

Senegal.
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change in relative inequalities z,. The growth component of change in poverty is defined as the

change in poverty due to a change in the mean income while holding the Lorenz curve constant at

some reference level .. The distribution component is the change in poverty due to a change in
the Lorenz curve while keeping the mean income constant at the reference level u,.. Change in

poverty over dates sand ¢+» can then be decomposed as follows:

B,,—-B=G(tt+nr)+D(t,t+nr)+R(t,t+nr)

change in growth redistribution residual
poverty component component

where growth and distribution components are given by:
G(t,t+nr)=P(z/ Wy L. )—P(z/p, L)
D(t,t+n;r)=P(z/n, L, )-P(z/n, L)
for » =¢, the residual can be written:
R(t,t+nt)=G(t,t+n;t+n)—G(t,t+nt)
=D(t,t+n;t+n)—D(tt+nt)

This residual is the difference between the growth (distribution) components evaluated at the

terminal and initial Lorenz curves (mean incomes) respectively. The residual disappears if u,or
L, remains constant or if we estimate the average of the components obtained using the initial

and final years as the reference. Kakwani (1997) uses this latter approach and defines the average

growth and inequality effects as:

2 1

G(tt+n) :E[P(Z:HHn:Lt )= P(z 1, L )+ P( 20 Lisn ) = P(204, Ly ) ]

. 1

D(t,t+n)= E[P(Z’“lrl’tﬂz )= Pz L )+ P20, Livy ) = P( 20 Ly )]
Changes in poverty can then be decomposed as:

Py —P =G(t,t+n)+D(t,t+n)

change in growth redistribution
poverty component component

12



Decomposition results are presented in figures 1 and 2, and table 4. They suggest that growth
component played a major role in poverty reduction and that distribution had a negative impact
on the poor. Figure 1 depicts the decomposition for a wide range of poverty lines. It shows that
growth reduces poverty and that its contribution is the highest among households clustered about
the base run poverty line. However, distribution component is negative for low levels of poverty
line and positive for high levels of poverty line. This may be explained by the fact that when we
move to the right assuming high levels of poverty line we take into account non poor households
which benefited more from factor accumulation. Table 4 presents the decomposition results
assuming the base run poverty line.** The figures confirm that growth component, for both Datt
and Ravallion and Kakwani decomposition approaches, played the main role in reducing poverty

along the BaU path.

Figure 1: Poverty change decomposition
0.3
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12 The second set of lines in this table will be discussed in the next section.
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Table 4. Decomposition of the BaU and simulation paths

Figure 2: Growth and distribution components of poverty changes
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0.00

1

1
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-0.20+

[

T

-0.30

Headcount ratio

Poverty gap

Severity of poverty

overty changes.

O Growth component (DR)
O Growth component (K)
O Redistribution (DR)

O Redistribution (K)

O Residual

Growth Growth Distribution | Distribution | Residual
component | component | component | component
(Datt & (Datt & (Datt &
Ravallion) | (Kakwani) | Ravallion) | (Kakwani) | Ravallion) | Difference”
BaU® Headcount ratio -37.2 -31.9 7.5 12.8 10.7 -19.0
Poverty gap -19.3 -20.5 10.9 9.6 -2.4 -10.9
Poverty severity -11.0 -13.2 8.6 6.5 -4.3 -6.7
SIM' Headcount ratio -39.1 -33.4 7.7 13.3 11.3 -20.1
Poverty gap -20.1 -21.5 114 10.0 -2.7 -11.4
Poverty severity -11.4 -13.8 9.2 6.8 -4.8 -7.0

Source: Authors’ calculations.

a: BaU refers to 1996-2015 poverty change

decomposition on the simulation path.
b: The difference corresponds to the changes in poverty reported in table 3.

4.2. Unilateral trade liberalisation effects

decomposition on the BaU path and SIM is 1996-2015 poverty change

The main determinants of trade liberalisation effects are the values of trade elasticities, the share

of imports and exports, the cost of inputs, and the general equilibrium effects of supply and

demand. The elimination of domestic distortions caused by the tariffs leads to more efficient

factor reallocation between sectors to the benefit of the initially less protected sectors. Tariff

elimination reduces import prices, which leads to an increase in import demand and a decrease in

14



domestic sales. The change in domestic good demand influences their prices and their supply.

Besides, these price changes affect the composite good price, factor demands and remunerations,

and the value added price. As mentioned above, the resulting traditional effect is an expansion of

the less protected and export oriented sectors. However, since our model is dynamic it takes into

account not only the efficiency effects but also the accumulation effects. These effects are driven

by two main factors the disposable savings and the profitability of investing. The former is linked

to the distribution of income in favour of agents with higher propensity to save and the latter is

linked to the capital good price. We pay special attention to these elements in our simulation

analysis.

Table 5: Macro and sectoral effects (percent change from BaU path)

Agriculture Industry Services Public services
Sectoral results 1996 2015 1996 2015 1996 2015 1996 2015
Import price -11.93 -11.93 -17.17 -17.17 0.00 0.00
Domestic price -6.17 -4.46 -8.02 -8.14 -5.74 -6.66
Composite price -4.29 -2.92 -8.25 -8.42 -2.16 -3.11
FOB export price -0.75 -0.63 -1.00 -1.32 -1.04 -1.39
Producer price -6.14 -4.44 -6.30 -6.39 -5.15 -5.94 -5.70 -4.13
Value added price -9.08 -5.45 -7.73 -7.26 -5.28 -6.21 -6.60 -2.82
Rate of return to capital -13.55 -10.78 -8.89 -11.27 -2.93 -11.46
Imports 6.03 11.23 11.58 15.47 -7.84 -7.05
Domestic good -3.59 -1.55 -4.62 -1.12 0.70 3.07
Composite good -2.04 0.42 0.19 3.80 -0.33 1.85
Exports 7.86 6.51 10.52 14.13 11.00 15.03
Production -3.52 -1.49 -1.00 2.69 1.96 4.66 0.00 0.00
Investment (destination) -5.17 14.05 5.25 16.57 19.41 19.57 0.00 0.00
Capital stock (SR=1997) -0.39 3.03 0.39 6.39 1.46 9.58
Labour demand -5.97 -3.82 -1.97 -1.09 3.11 171 0.00 0.00
Investment (origin) -4.39 -1.64 -0.27 4.27 -6.48 -1.44
Intermediate demand -1.30 1.88 -0.46 2.84 -0.86 1.94
Private consumption -2.24 0.18 2.35 6.90 -3.89 1.17
Macro results 1996 2015
Real GDP -0.02 2.62
Welfare (EV)* -0.26 1.69
Poverty level 0.17 -2.04
Wage rate -6.59 -2.80
Rate of return to land -11.23 -6.39
CPI -5.60 -5.50
Capital good price -9.70 -8.88

Source: Authors’ calculations.

*: Equivalent variation in percentage of base income.
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Macro effects

On the aggregate level, unilateral trade liberalisation has negative impacts in the short run. Real
GDP and welfare decreases by 0.02 and 0.26 percent, respectively. In addition the results indicate
an increase in the head-count ratio by 0.17 percent. However, in the long run and due to the
presence of accumulation effects we observe that Real GDP increases by 2.26 percent and
welfare improves by 1.69 percent. Besides, the combined income and price effects lead to a
decline in poverty by 2.04 percent. These results confirm the fact that through the availability of
cheaper investment goods and hence an enhanced capital accumulation, trade liberalisation
effects are adequately captured in a dynamic framework. Furthermore, the short run negative
impacts are resulting from the fact that capital is sector specific during the first period and adjusts
only in the subsequent periods. These negative impacts disappear when factors are reallocated to
the most expanding sectors. In order to understand the mechanisms through which tariff removal
has led to the above-mentioned short run and long run changes we examine in what follows the

sectoral results.
Sectoral effects

The shock of tariff elimination leads first to a decrease in the domestic price of imports. We find
that the greatest reduction is in the industrial sector, which had high initial tariff rates (see table
1). The fall in domestic prices and initial import penetration ratios will influence the sectoral
import demand changes. The effect on the latter is consistent with our expectations. The service
sector registers negative import growth in both the short and the long runs due to unchanged
import prices (this sector is initially unprotected) and the decrease in domestic prices that make
local purchases more attractive. Furthermore, we note a decline in domestic good demand in
agriculture and industry in the short run. In the long run, though less pronounced, this trend is
maintained and the service sector attains higher positive growth in domestic demand. The service
sector expands and the import-competing and (previously) protected sectors contract in the short
run. In the long run, the agricultural sector continues declining and the service and industrial

sectors expand.

We recall the assumption that the current account balance is fixed. Because of this closure rule,

the increase in imports should be compensated by an increase in exports. With a negative sloping
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demand curve for exports the FOB export price should decrease to attain that objective. As a
result we observe that the FOB export prices decrease in all sectors and particularly in the service
sector. This suggests that this sector becomes more competitive in the long run due to trade

liberalisation. The expansion of exports is explained by the increase in relative price of exports.

As we mentioned above, the efficiency (reallocation) and accumulation effects will determine the
impact on production. Both effects are driven, in large extent, by value added price, factor
remunerations and the cost of inputs represented by the composite price. The latter decreases in
all the sectors in both the short and the long runs. The reallocation effects among the sectors are
determined by the change in value-added price. The results indicate that resources will move
towards the service sector in the short run. Variations in value added prices influence the capital
rental rate and labour wage rates.

It is important to recall that labour is mobile across sectors in both the short and the long runs,
whereas capital is mobile only after the first year and through new investments. In the short run,
labour moves to the expanding service sector. In the long run the pattern of changes is almost the
same and the service sector absorbs most of the labour force. Along with the decrease in value
added prices and wage rates, capital rental rates decrease in almost all the sectors. However, they
decrease relatively less than capital user costs in both industry and services, which attract more
investment in both the short and the long runs. These changes in investment demand influence
sectoral capital accumulation. In the long run, the capital stock increases more for the service
sector followed by the industry and the agricultural sectors. Finally, the general effect suggests
that the highly protected and import-competing sectors contract. However, in the long run the

industrial sector succeeds in attracting more investment and therefore in increasing its output.
Welfare effects

Regarding the impacts on household welfare, results are reported in table 6. As factor
remuneration represents the main income source for households, we observe an overall decrease
in income. However, rural households are more affected than urban households. This result is
explained by high rural household endowments in land (see table 2) and the decline of the
agricultural sector. In the short run, total income decreases more than CPI leading to a decline in

real consumption and welfare in both urban and rural areas. In the long run, the combined income
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and price effects lead to positive variations in real consumption and welfare. The equivalent

variation increases by 1.81 and 1.27 percent for urban and rural households respectively.

Table 6: Impact on households (percent change from BaU path)

Urban Rural All

1996 2015 1996 2015 1996 2015

Income -6.39 -4.07 -6.90 -4.32 -6.50 -4.13
Capital income -6.48 -4.52 -6.49 -4.51 -6.49 -4.52
Labour income -6.59 -2.80 -6.59 -2.80 -6.59 -2.80
Land income -11.28 -6.45 -11.23 -6.39 -11.23 -6.39
Real consumption -0.05 4.05 -1.43 2.03 -0.58 3.45
Welfare (EV) -0.08 1.81 -0.93 1.27 -0.26 1.69
Headcount ratio 0.16 -7.41 0.17 -1.42 0.17 -2.04
Poverty gap 0.66 -7.06 1.93 -2.66 1.78 -2.95
Poverty severity 0.98 -7.79 2.96 -3.61 2.81 -3.68
Inequality (Gini) 0.10 0.67 0.71 0.84 0.77 1.02

Source: Authors’ calculations.
Poverty and distributional effects

The changes in the three measures of poverty are in line with the changes in welfare and real
consumption. In the short run, the three measures of poverty increase more for rural households
than for urban households. In the long run, trade liberalisation and accumulation effects lead to a
significant decrease in poverty; however they benefit more the urban households. The head-count
ratio decreases by 7.41 and 1.42 percent among urban and rural dwellers respectively. Moreover,
we observe a higher increase in inequality among rural households. In the long run, the Gini
coefficient increases by 0.84 and 0.67 percent for rural and urban areas, respectively. However,
these changes are less important among rural households because of the lower initial level of

inequality (32.09 percent in rural area against 52.06 percent in urban area).

At the national level, the decomposition of the results reported in table 4 indicates that, in the
current simulation, growth and redistribution components are larger than on the BaU path. The
final effect is a decrease in overall poverty head-count, depth and severity. Furthermore, poverty
dominance analysis confirms for a wide range of poverty lines that long run accumulation effects

are enhanced by trade liberalisation, leading to significant poverty relief (see figures 2-4).
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Finally, figure 5 presents the income growth curves in both urban and rural area (Ravallion and
Chen 2003). On the vertical axis it plots the percentage variation in income. On the horizontal
axis it plots the households ranked by percentiles of income. We observe that the income gains
are more equal in rural areas than in urban areas. In the latter, it is obvious that tariff removal and

accumulation effects benefit the non-poor households more.

Figure 2: Variation in Headcount ratio curves
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Figure 4: Variation in poverty severity curves
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Figure 5: Income growth curves
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5. Conclusion

In this paper we develop an integrated dynamic microsimulation CGE model to analyze the
potential poverty and inequality effects of complete and unilateral trade liberalisation in Senegal.
The model uses a 1996 social accounting matrix and a 1995 survey of 3278 households. We
argue that the proposed approach is very promising since it allows the short and the long runs
analysis of the linkages between trade liberalisation, growth (accumulation) income distribution

and poverty.

The main findings of this study are that full tariff removal in Senegal leads to a small increase in
poverty and inequality in the short run, as well as contractions in the initially protected

agriculture and industrial sectors. In the long run, trade liberalisation enhances capital
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accumulation, particularly in the service and industrial sectors, and brings substantial increases in
welfare and decreases in poverty. However, a decomposition of poverty changes shows that

income distribution worsens, with greater gains among urban dwellers and the non-poor.
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Model equations
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C, :
PD, :
PE, :

Pindex :

Pinv :
PL, :
PM,, :

PV, :

Household /'s consumption of good # (volume)
Composite agricultural capital-labour factor (volume)
Total intermediate consumption of activity j (volume)
Household #'s total consumption (value)

Demand for domestic good # (volume)

Intermediate consumption of good ¢ in activity j (volume)
Intermediate demand for good # (volume)

Receipts from direct taxation on firms' income
Receipts from direct taxation on household 4's income
Nominal exchange rate

Exports in good ¢ (volume)

Public expenditures

Investment demand for good # (volume)

Total investment

Activity j demand for labour (volume)

Imports in good # (volume)

Producer price of good i

Consumer price of composite good ¢

Domestic price of good # including taxes

Domestic price of exported good

GDP deflator

Price index of investment

Domestic price of good ¢ (excluding taxes)

Domestic price of imported good ¢

Value added price for activity j
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SF
SG :
SH, :
T, :
TIE, :
TIM,, :
VA, :

XS, -
YDH, :
YF :
YG :
YH, :
LS :
KD, :
CAB :
Ind, , :
U,:

Demand for composite good # (volume)
Rate of return to capital in activity #
Rate of return to agricultural land

Rate of return to composite factor
Firms' savings

Government's savings

Household #'s savings

Receipts from indirect tax on
Receipts from tax on export ¢

Receipts from import duties

Value added for activity j (volume)
Wage rate

Output of activity # (volume)
Household #'s disposable income

Firms' income

Government's income

Household #'s income

Total labour supply (volume)

Demand for capital in activity # (volume)
Current account balance

Demand for capital in activity # (volume)

Capital user cost

Exogenous variables

DIy, :
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PWE,,. :
PWM,, :
1Gy, :
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Parameters

Dividends paid to household %
Dividends paid to the rest of the World
Land supply (volume)

World price of export

World price of import ¢

Public transfers to household %

Output of activity NTR (volume)

Production functions

A] ..
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Scale coefficient (Cobb-Douglas production function)

Input-output coefficient

Elasticity (Cobb-Douglas production function)
Technical coefficient (Leontief production function)
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Technical coefficient (Leontief production function)

CES function between capital and labour

AKE Scale coefficient
akl . Share parameter
pkL . Substitution parameter
okL . Substitution elasticity

CES function between composite factor and land

ACE - Scale coefficient
alt : Share parameter
pSL . Substitution parameter
oSt : Substitution elasticity

CES function between imports and domestic production

AM - Scale coefficient
aM : Share parameter
pM . Substitution parameter
ol Substitution elasticity

CET function between domestic production and exports

BE : Scale coefficient
BE . Share parameter
kE Transformation parameter
£ . Transformation elasticity

C-D consumption function

Yo - Marginal share of good #

Tax rates

te, : Tax on exports #

tmy,. : Import duties on good

I, : Tax rate on good ¢r

thy, : Direct tax rate on household #'s income
uf Direct tax rate on firms' income
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Other parameters

8« Share of activity j in total value added

AL Share of land income received by household A
ALE Share of land income received by firms

ALROW . Share of land income received by foreigners

x;f : Share of capital income received by household %
ARE Share of capital income received by firms

ROV Share of capital income received by foreigners
Ay Share of labour income received by household /
Yy, - Propensity to save

W & Share of the value of good # in total investment
ng . Population growth rate

o Capital depreciation rate

@, Scale parameter in the investment demand function
r: Real interest rate

Sets

i,j el ={AGR,IND,SER,NTR} All activities and goods (4GR: agriculture, IND: industry, SER: services,
NTR: non-tradable services)

tr e TR = { AGR,IND, SER } Tradable activities and goods

nag € NAG = { IND,SER } Non-agricultural Tradable activities and goods
heH={hl,..,h3278} Households

t,t e T ={1996,---,2015} Time horizon
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