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Abstract 
This paper revisits the long standing controversy of trade and poverty linkage using a macro-micro 
approach based on general equilibrium and microsimulation analytical frameworks.  Sri Lanka, the first 
country in South Asia which undertook trade reforms more than three decades ago, is taken as a case in 
point in this study. The paper analyses the effects of trade liberalisation on income distribution and 
poverty in the urban, rural and estate sectors in Sri Lanka using the first ever microsimulation model 
built for the country in combination with a multi-household Computable General Equilibrium (CGE) 
model.  The results reveal that without any fiscal policy adjustments a 100% tariff cut would lead to an 
increase in economic growth and a reduction in poverty incidence both in the short run as well as in the 
long run. However, when the tariff cut combined with the fiscal policy adjustments to maintain the 
budget neutrality, poverty outcomes showed mixed results. In contrast, results show that trade 
liberalisation increases the income inequality in Sri Lanka. 
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1. Introduction  
Economic research today recognises that the relationship between trade openness and 
growth is more complex than a simple causation (Sachs 2008). The impact of trade 
openness depends on national context and has different effects on poverty in different 
countries, depending on a wide range of factors. Similarly, McCulloch et al. (2001), 
Berg and Krueger (2003), and Pacheco-Lopez and Thirwall (2011), emphasised that 
the effectiveness of the welfare gains and poverty reduction are case- and country-
specific. As Bandara (2011) has explained, these complexities have not only created 
heated debate over selecting empirical methods to investigate the trade-poverty link in 
the literature but have also made establishing the trade and poverty nexus an even 
more difficult task.  

Although recent empirical literature on various aspects of trade and poverty is influx, 
there is a clear scarcity on knowledge of the linkages between trade and poverty. 
Many attempts have been made using partial equilibrium or general equilibrium 
methods to assess the impact of trade on poverty. These studies, using either method, 
have clearly shown lack of consensus on the effect of trade on poverty (Winters, 
McCulloch et al. 2004, Hertel and Reimer 2005, Bandara 2011). Even though CGE 
models represent highly disaggregated economic structures, many CGE models are 
unable to address the microeconomic effects of a policy change because they are 
based on single or limited numbers of representative households. This is more crucial  
when studying poverty impact of policies , as a CGE model  does not capture the 
effects of  a policy shock  at  individual or households level (Colombo 2010). In 
contrast, microsimulation models allow the identification of individual and household 
effects of policy changes since they capture the individual heterogeneity. 
Microsimulation models provide a detailed and precise representation of individual 
and household behaviour in an economy, but these models alone may not be sufficient 
to address the trade policy impacts as they are based on a partial equilibrium 
framework. To address these issues, several new methodological developments have 
recently been introduced. Among them, the methodology that combines general 
equilibrium and partial equilibrium analysis into a single analytical framework has 
received significant recognition in the trade-poverty literature (see Bourguignon, 
Sherman et al. 2003, Hertel and Reimer 2005).  

The main objective of this study, therefore, is to examine the effect of trade 
liberalization on poverty from the perspective of households both as consumers and 
factor owners. This will be done using an integrated framework combining partial and 
general equilibrium models.  In order to conduct policy simulations, this paper 
develops a household level microsimulation model, the first of its kind for the Sri 
Lankan economy, and links it with a multi-household CGE model using the ‘top-
down’ approach. The short run and long run impacts of trade liberalisation are 
examined by using four different policy environments.  
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The rest of the paper is organised as follows. Section 2 provides a brief background of 
the Sri Lankan economy focusing on trade policy changes.  Section 3 provides a brief 
overview of the CGE model developed for the Sri Lankan economy. Section 4 
describes the microsimulation model and its main components.  Section 5 provides 
the details of the linking process using the top-down approach. Section 6 presents the 
results obtained from the CGE and microsimulation models.   The last section 
presents concluding remarks.  

2. Brief historical overview of policy transition and 
poverty situation in Sri Lanka 

Sri Lanka has gone through a series of social, political and economic changes during 
the last 65 years since gaining independence from the British in 1948 (Athukorala and 
Rajapatirana 2000). Gradual increase in inward oriented policies reached its peak in 
the 1970-1977 during which Sri Lankan economy began to experience the dismal 
economic outcome of the protectionist import-substitution trade policies (Athukorala 
2012). The negative economic outcomes created a pressing need for an alternative 
strategy for development. This made the Sri Lankan economy to implement a far-
reaching open economic policy package in 1977.  

This trade liberalisation process brought several structural changes to the prevailing 
subsistence economy ( e.g. Jayawardena, Maasland et al. 1987, Kelegama and 
Dunham 1994). The importance of the agricultural sector was replaced by 
manufacturing and the services sectors. The export sector experienced a successful 
diversification from primary agricultural to labour intensive manufacturing exports 
and the economy experienced higher economic growth. The level of employment 
increased in the country, especially in the manufacturing sector with low skilled 
workers largely benefitting from the expansion of labour intensive exporting 
industries.  Despite the positive outcomes at the beginning of the trade liberalisation 
however, Sri Lanka did not experience further diversification in the manufacturing 
sector. The lack of progress of trade liberalisation in the latter part explains why Sri 
Lanka did not perform in terms of growth in trade, competitiveness and further 
diversification in the manufacturing export sector.  
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Figure 1: Trade Openness Index from 1950 to 2011 in Sri Lanka 
Source: Central Bank (2013), and Naranpanawa et al. (2011) 
 
The poverty level in Sri Lanka has declined in the last 65 years while income 
inequality has been growing since 1973/74 with only a slight decline in 2006/2007.  
According to the most recent household income and expenditure survey (HIES) in 
2010, poverty head count index was 8.9 percent which is a decline from 26 percent in 
1991 (see Figure 2). The national poverty rate increased by 3 percent from 1990/91 to 
1995/96, followed by a decline of 6 percent from 1995/96 to 2002.  It declined a 
further 7.5 percent between 2002 and 2006/07 and another 6.3 percent from 2006/07 
to 2009/10. However, disaggregated poverty head count index for various years 
discloses that most of the regions do not show a convergence patterns in poverty 
reduction. In 2006/07, rural poverty incidence was more than two times higher than 
urban poverty which recorded as 6.7 percent. This shows uneven distribution of 
poverty across the country. 

 

Figure 2: Distribution of poverty at national, urban, rural and estate levels 
Source: Department of Census and Statistics, Sri Lanka 
 
Trade sector performances have been deteriorating since 2000.  Recent trends in  Sri 
Lankan export income, as a percentage of GDP, have recorded a continuous decline 
during the last twelve years (Central Bank 2012). In addition, the volumes of 
disaggregated levels in some important sub-sectors in 2012 have declined despite 
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marginal price increases in most of the export items. The affected sub-sectors have 
been tea, textiles and garments, gems and jewellery, rubber products and mineral 
exports. These negative performances in the export sector have aggravated the 
widening trade deficit in the balance of payments. Thus, Sri Lanka has come to a 
point where it requires serious policy intervention in relation to the current export 
structure. 

Recent trends in trade policies show a dramatic reversal from open to closed 
economic policies in Sri Lanka (Athukorala 2012). As shown in Figure 1, openness to 
international trade as measured by trade integration ratio (trade/GDP) has gradually 
declined since 2000 with a sharp drop between 2008 and 2009 (Central Bank 2012). 
Despite continuous decline in international trade, import duties as a percentage of 
government revenue has increased over time: 11 percent in 2000 to 21 percent in 
2012. The simple average tariff rates for agriculture have increased by 4 percent 
between 2000-04 (22.8 percent) and 2010 (26.8 percent). The rate for non-agriculture 
has also increased marginally (over 1 percent) during the 2000-04 to 2010 period. The 
Most Favoured Nations (MFN) applied tariff-trade weighted average and applied 
tariff-trade weighted have increased during this period (World Bank 2012). Referring 
to this recent trend of the protectionist trade policies, Pursell and Ahsan (2011) 
pointed out the  serious potential damage to Sri Lanka’s future economic growth, and 
the resulting subversion of its preferential trade agreements and amount to breach  
WTO commitments. 

3. A Multi-household CGE model for the Sri Lankan 
economy 

The CGE model, hereafter referred to as the “SLCGE model”, is the first component 
of the methodology in this paper. The SLCGE model will be used to carry out trade 
liberalisation simulations to link with the microsimulation model. The theoretical 
structure of the SLCGE model closely follows the well-known Australian ORANI 
model which is a comparative static type CGE model (Dixon, Parmenter et al. 1982). 
Closely following  the social accounting matrix (SAM) based South African CGE 
model (Horridge, Parmenter et al. 1995), the SLCGE model developed in this study 
uses database extracted from Global Trade Analysis Project (GTAP) model (Pearson, 
Horridge et al. 2003, Horridge 2006). 

The SLCGE model has three representative households and nine occupational 
categories. To revise the poverty lines for the three household sectors, a new cost-of-
living index has been developed within the CGE model in addition to the existing 
Consumer Price Index (CPI) compiled by the Department of Census Statistics (DCS). 
The SLCGE contains 57 industries, which produce 57 commodities. It uses a SAM 
compiled for this study using 2007 data which came from an I-O database extracted 
from the GTAP database (version 8). Entries in the SAM are sourced from national 
income accounts for the year 2007 and the HIES 2009/10, which was based on a 
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nationally representative sample of 19,958 households. In order to incorporate the 
income distribution component, the household sector of the traditional ORANI 
equations system is modified to have three representative household sectors: Rural, 
Urban and Estate. 

Table 1: Short-Run and Long Run-Simulations 

Simulation Short run Long run 

Simulation 1 A 100 per cent tariff reduction alone A 100 per cent tariff reduction alone 

Simulation 2 A 100 per cent tariff reduction and 
an adjustment of the corporate tax 

A 100 per cent tariff reduction and an 
adjustment of the corporate tax 

Simulation 3 A 100 per cent tariff reduction and 
an adjustment in the consumption 

 

A 100 per cent tariff reduction and an 
adjustment in the consumption tax 

Simulation 4 A 100 per cent tariff reduction and 
an adjustment in government 

di  

A 100 per cent tariff reduction and an 
adjustment in government expenditure 

 

Eight tariff cut simulations are carried out, with the SLCGE under different policy 
scenarios. First, tariffs are eliminated completely (100 per cent) under four different 
policy scenarios in the short run, as shown in Table 1. Following the tradition of 
ORANI type modellers, capital stocks at the aggregate level and industry level, the 
real wages, other primary factors such as land, and the technology in the production 
process are fixed in the short run. Given the fixed wage assumption, model is 
assumed to be endogenously determined the aggregate employment level for the 
whole economy, for each sector, and for each occupational category. Labour is 
assumed to be mobile between industries and occupational categories. The short-run 
adjustment of output comes through the aggregate employment. The rate of return of 
capital is determined according to the fixed capital stock.  

Second, another four tariff elimination simulations under the same policy scenarios 
are performed in the long run to mimic the long-run effects of trade liberalisation (see 
column 3, Table 1). Following the standard closure rules of ORANI type models, the 
rate of return of capital, the aggregate level of employment, the land and the 
technology are exogenous in the long run. Real wages are allowed to adjust 
endogenously while the aggregate employment is fixed. Since the rate of return on 
capital is fixed, capital stock at the aggregate level can adjust in the long run to 
maintain the given rate of return on capital. This long-run closure indicates that the 
time scale now allows capital stocks to be installed. 

The first set of short-run and long-run simulations are carried out by reducing tariffs 
by 100 per cent, assuming that there is no change to government taxes or to 
government consumption expenditure. The other three sets of tariff simulations, 
carried out – to maintain the budget neutrality – with different adjustments to taxes 
and government expenditure to compensate revenue loss due to the elimination of 
tariff by 100 per cent. To compensate the revenue loss due to elimination of tariffs, 
short run and long-run tariff cut simulations are carried out in the second set by 
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adjusting corporate taxes, third set by adjusting consumption taxes, and the fourth set 
by adjusting government consumption expenditure. The purpose of all three different 
fiscal policy scenarios is to maintain a neutral government budget. Therefore, this 
study had incorporated possible tax and expenditure reforms that the government may 
implement in order to finance the loss of tariff revenue after the tariff cut. 

3.1 Application of the SLCGE model for the Sri Lankan economy: Empirical Results 
and Discussions 

3.1.1. Macroeconomic Effects 

All simulations in the short run and long run produced positive real GDP growth of different 
magnitudes. As given in Table 2, the increase in real GDP in the short run ranges from 0.05 per cent to 
1.74 per cent. GDP is projected to be the highest (1.74 per cent) in the first short-run simulation which 
has no other taxes increased and no government expenditure reduced. The third and fourth short run 
policy options produced the lowest positive economic outcomes in the short run. By comparing the 
second and the third short run simulations, it is evident that the increase in consumption taxes has been 
more contractionary than the increase in corporate taxes. By comparing all short run simulations, the 
reduction in government expenditure has been more contractionary than the increase in two types of 
taxes. In the short run, focusing on the supply side of real GDP, the aggregate employment is the main 
contributory factor to the GDP since all other components that affect GDP are fixed. Hence, GDP is 
unaffected by variables such as capital stock, land stocks, technology, and real wages.  

All long-run simulations produced positive real GDP growth of different magnitudes. As given in 
Table 2, the increase in real GDP in the long run ranges from 2.82 per cent to 3.38 per cent. GDP is 
projected to be the highest (3.38 per cent) in the fourth long-run simulation. In contrast to the short run, 
all the components of aggregate expenditure – real private consumption, real aggregate investment 
expenditure, exports imports – are allowed to change. The balance of trade is determined exogenously 
and the nominal exchange rate is fixed and acts as the numeraire. 
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Table 2: Projections of Percentage Change in Macro Variables under Different Policy Simulations in the Short Run 

Macro variable Short run  Long run 

 
S1 S2 S3 S4 S1 S2 S3 S4 

Real gross domestic 
product(x0cif_c) 1.74 1.604 0.42 0.05 2.95 2.95 2.82 3.38 
Aggregate 
Employment(emplo_io) 3.35 3.23 0.42 0.38 Exogenous Exogenous Exogenous Exogenous 

Real wage Exogenous  Exogenous  Exogenous  Exogenous 5.80 5.78 0.78 2.54 
Consumer price 
Index(p3tot_h) -3.99 -4.99 -0.56 -6.13 -3.4 -3.4 1.74 -4.67 
Aggregate real household 
Consumption 
Change(x3tot_h) 2.91 0.69545 0.37 -0.62 0.75 0.74 1.34 5.89 
Government expenditure 
(x5tot) Exogenous  Exogenous  Exogenous  -16.96 0.72 0.85 1.34 -26.41 
GOS to households 
(wgoshou_h) 1.09 -6.88 0.85 -4.99 0.62 -6.82 1.88 0.03 

Export volume index(x4tot) 8.74 11.0603 7.87 13.82 15.2 15.21 13.67 23.77 
Aggregate real investment 
expenditure(x2tot_i) Exogenous  Exogenous  Exogenous  Exogenous  5.6 5.59 5.29 7.57 
Aggregate capital 
stock(x1cap_i) Exogenous  Exogenous  Exogenous  Exogenous  5.6 5.59 5.29 7.57 
Import volume 
index(x0cif_c) 6.83 5.03 3.84 4.03 8.53 8.59 8.8 12.91 

Note: S1= Simulation 1, S2= Simulation 2 , S3= Simulation 3, and S4= Simulation 4 
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3.1.2. Industry Level Effects 

These eight simulations have various sectoral implications in the agriculture, industry and services 
sectors. The elimination of tariffs leads to a decline in the cost of production as imported raw materials 
and intermediate goods become cheaper. The removal of tariffs reduces nominal wages through falls in 
the CPI. Under full wage indexation, nominal wages in industries are required to fall in line with the 
CPI to keep real wages fixed as specified in the short-run closure. In this process, labour-intensive 
industries are likely to benefit from trade liberalisation. 

Agricultural Sector Effects 

The projected results on the agricultural sector in percentage changes in value added in each sub-sector 
relative to the base-period value are reported in Table 3. While the first part of Table 3 shows the 
results of the four simulations in the short run, the second panel shows the results of long-run 
simulations related to the agricultural sector. The results reveal that most of the agricultural sub-sectors 
expanded at a moderate rate in the short run.  

There are many possibilities of how agriculture sub sectors were affected by tariff reduction in 
different simulations. The first reason is the inter industry linkages. Most of the agricultural sub-sectors 
supply raw materials to the other sectors in the economy, in particular to the manufacturing sector.  The 
products of Paddy rice, Crops, and Raw milk are used as intermediate goods in the processing 
industries in the manufacturing sector. The Crops is the largest aggregated sub-sector in agriculture. 
This sector included the three largest agriculture exports: tea, rubber and coconut. These products are 
used as intermediate inputs in tea, rubber and coconut processing in the exporting manufacturing 
industries. 

The second reason is that the tariff cut make the imported raw materials and intermediate goods 
cheaper. Fertilisers, chemicals, machinery and equipment, and other raw materials used in agriculture 
are mostly imported. Cheaper raw materials reduce the cost of production and stimulate the industries. 
The third reason is that the agricultural industries are affected by the consumption effect. The output of 
Cereal grain, Vegetable, Fruit and nut, Crops, Animal products, and Fishing sub-sectors expanded in 
most of the simulations due to the higher consumption by domestic households as well as the cheap 
imported raw materials.  

Another reason behind contraction of some sectors in agriculture is due to the consequence of 
attracting resources towards the industrial and services sectors. The profitable sectors draw limited 
resources from other sectors which are less profitable. Resources from Oil seeds, Sugar cane, Bovine, 
cattle, and sheep, Raw milk, and Forestry are projected to be affected by the resource drain (i.e. capital 
in the long run) to the profitable manufacturing sector. This is mostly applicable in the long run where 
agricultural industries may have faced resource constraints. Even though the long run assumes full 
employment, the model allows the mobility of labour between industries.  

Even though the above three factors are the most common explanations, there are other factors that 
may affect the performance of the agricultural sectors. The closure settings in the short run and the long 
run may lead to different agriculture sector performances in the two time periods due to the impact of 
the endogenous and exogenous variables. Therefore, the effects of tariff elimination and the impact of 
simultaneous change in domestic taxes or government expenditure may produce the output change.  
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Table 3: Projections of Percentage Change in Output Level in Agriculture under Different Policy 
Simulations in the Short Run and Long Run 

Description Short run Long run 

S1 S2 S3 S4 S1 S2 S3 S4 
Agriculture, Forestry and Fishing 
Paddy rice 0.21 0.12 -0.84 0.40 1.23 1.14 1.07 0.10 
Cereal grain nec 2.57 0.75 -0.66 0.32 0.73 1.12 1.75 7.55 
Vegetable, fruit, nut 0.61 0.58 1.16 0.56 1.93 -1.92 -1.94 1.18 
Oil seeds 0.79 0.31 -0.6 0.33 -0.68 -0.53 -0.45 2.75 
Sugar cane, sugar beet 0.44 0.51 0.14 0.54 -1.76 -1.72 -1.62 0.48 
Plant-based fibers 1.51 1.57 1.37 1.63 17.02 17.02 16.99 17.22 
Crops nec 0.43 0.56 -0.12 0.74 0.34 0.33 -0.41 0.89 
Bovine cattle, sheep and goats, horses 0.94 0.09 -0.81 0.24 -1.0 -1.4 -0.57 3.29 
Animal products nec 0.87 0.12 -0.72 0.14 -0.61 -0.7 -0.28 2.78 
Raw milk 0.7 0.77 -0.46 0.74 -0.63 -0.63 -0.94 3.56 
Wool, silk-worm cocoons 0 0 0 0 11.7 11.71 11.55 12.7 
forestry 0.67 0.37 -0.42 0.37 -1.12 -0.43 -0.5 8.87 
fishing 0.21 0.1 -0.13 0.04 -0.08 -0.13 0.07 1.06 

 

Industrial Sector Effects 

Output in the industrial sector may also be affected by similar reasons given in the previous section, 
although there are many deviations. The first part of Table 4 shows the results of four short-run 
simulations and the second part shows the results of long-run simulations related to the industrial 
sector. Most of the industry sub-sectors expanded in the short run and long run. Among them, Mineral 
products, Ferrous metals, Metal products, Motor vehicles and parts, Transport equipment, Electronic 
equipment, Machinery and equipment, and Manufactures n.e.c. have experienced the largest output 
increase in the manufacturing sectors in all simulations. The long-run growth is more than the short run 
growth in these industries. The possible reason for higher growth in the long run is the relocation of 
resources from unprofitable agriculture industries to the profitable manufacturing industries. This 
resource reallocation seems to be an apparent explanation for the contraction of the agriculture in the 
long run than in the short run. 

Most of the industry sub-sectors which rely heavily on imported inputs have expanded both in the short 
run and the long run. The biggest gainers from cheaper imported inputs are in Food products, Textiles, 
Wearing apparel, Chemical, rubber, plastic products, Metal products, Motor vehicles and parts, 
Transport equipment, Manufacture n.e.c. and Electricity. Most of the inputs in these industries are 
imported.  

Overall, sub-sectors which supply their total production or part of their production to the final 
consumption in the domestic market are projected to benefit from positive domestic consumption 
effect. However, tariff elimination will negatively affect import competing industries in the absence of 
non-tariff barriers. Negatively affected manufacturing sub-sectors in this manner in the short run and 
long run were Meat products, Dairy products, and Beverages and tobacco products. The domestic 
producers who produce in these goods will find less demand for their products due to relatively cheaper 
import substitutes. Compared to the agriculture, industry sector has less non-tariff barriers and they are 
more market oriented. Therefore, it is easy to judge the effect of tariff elimination on these industries. 
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Another category is that of exporting industries. The biggest players in this category are Textiles, 
Wearing apparel and Food products n.e.c, Vegetable oils and fat, Chemical, rubber and plastic 
products, Machinery and equipment and Manufacturing n.e.c. These industries are projected to 
experience a significant increase in their output due to trade liberalisation in all simulations. The reason 
why these industries are different to agricultural export industries is that the former use more imported 
raw materials than the latter.   

Table 4: Projections of Percentage Change in Output Level in Industrial Sector under Different 
Policy Simulations in the Short Run and Long Run 

Description Short run Long run 
Industry S1 S2 S3 S4 S1 S2 S3 S4 

 Coal 0 0 0 0 0.94 0.96 0.84 2.19 
oil  0 0 0 0 0.11 0.11 0.05 0.49 
Gas 0 0 0 0 1.23 1.22 1.20 1.37 
Mineral nec 0.53 0.32 -0.21 0.36 2.47 2.60 2.79 10.46 
Manufacturing                  
Bovine, cattle, sheep, goats, horse 

  
0.21 0.30 -0.35 -0.89 0.40 0.33 0.38 -2.55 

Meat products nec -0.53 -0.41 -0.90 -0.48 -3.13 -3.15 -3.30 -3.36 
vegetable oils and fats 0.84 1.30 0.09 1.72 4.51 4.37 2.28 12.39 
Dairy products -1.10 -1.23 -1.82 -1.09 -9.92 -10.0 -9.50 -8.48 
Processed rice 0.55 0.54 -0.95 1.22 1.31 1.24 1.25 1.92 
Sugar 0 0 0 0 -5.29 -5.23 -4.94 -3.69 
Food products nec 1.36 1.46 0.76 1.54 3.68 3.66 3.48 5.28 
Beverages and tobacco products -0.31 -0.55 -0.96 -0.74 -2.05 -2.04 -1.86 -0.87 
Textiles 2.57 3.06 0.72 3.82 9.57 9.68 7.84 22.39 
Wearing apparel 2.63 3.15 0.99 3.86 8.28 8.33 6.98 16.24 
Leather products 2.61 1.55 -1.00 1.96 1.20 1.06 2.67 30.3 
Wood products 8.09 6.58 2.58 6.66 19.07 20.73 20.79 47.98 
Paper products, publishing 4.60 3.38 0.89 -1.28 3.34 3.14 3.96 -1.87 
Petroleum, coal products -3.48 -3.60 -5.01 -4.26 -3.22 -3.28 -3.34 -1.64 
Chemical, rubber, plastic products 1.82 2.10 0.78 2.28 7.33 7.33 6.98 11.78 
Mineral products 1.85 1.70 -0.25 2.03 3.46 3.65 3.38 12.98 
Ferrous metals 0 0 0 0 10.69 10.71 10.21 15.03 
Metal nec 8.81 11.15 9.08 13.06 25.77 26.1 24.89 34.56 
Metal products  3.75 3.21 1.29 3.10 6.06 6.22 6.00 10.8 
Motor vehicles and parts 4.21 2.79 -0.14 2.84 3.69 3.67 4.03 12.23 
Transport equipment nec 16.13 16.15 11.42 16.64 23.87 24.42 23.66 33.65 
Electronic equipment 4.44 3.50 1.12 3.49 9.36 9.08 9.65 19.59 
Machinery and equipment nec 9.79 10.36 6.88 11.33 20.18 20.27 19.41 28.93 
Manufactures nec 12.19 13.41 9.15 15.11 27.58 27.51 26.13 38.49 
Electricity, Gas and Water                  
Electricity 2.61 0.40 1.06 1.57 4.65 4.41 4.89 8.69 
Gas manufacture, distribution 0.94 0.12 0.17 0.95 2.16 2.13 2.00 2.96 
Water 4.68 -3.28 0.61 0.14 -1.38 -6.69 0.90 26.43 
Construction 0.42 0.03 0.22 0.43 4.51 4.50 4.22 6.17 

 

The majority of the services sector performs better than both the agriculture and the manufacturing 
sectors. One reason is that the increase in the domestic consumption effect enhances the supply of 
services through increasing demand. Another reason is that the greater economic expansion in the 
agriculture and manufacturing sectors raises demand for these services. Many sub-sectors such as 
finance, commerce, property services and transport are projected to gain from trade liberalisation in the 
short run and the long run due to the link with the expanding industries in the manufacturing sector. 
Therefore, performances of other sectors such as agriculture and industrial sectors would provide 
important explanations for such patterns of services sector performances. The implication of the 
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services sector is very important, since this sector accounts for more than half of the GDP and a 
comparable proportion of total employment in Sri Lanka.  

4. The Microsimulation Model 
In this section, the results of the estimated components of the microsimulation model 
are examined and they are next included when linking the microsimulation model to 
the SLCGE model.  

4.1 The Selection Model for Labour Market Choices 

This section presents the selection model for labour market choice. The primary 
objective of the estimation of the selection model is to estimate the parameters and to 
predict individuals to be employed in the microsimulation process. The specification 
of the individual labour supply is using the implicit random utility model in which 
individuals face 10 mutually exclusive labour market choices: Managers, 
Professionals, Technicians, Clerks, Service workers, Skilled agriculture, Craft 
workers, Machine operators, Elementary occupations and inactive. The occupational 
category is a nominal dependant variable and these choices are discreet. Hence the 
investigation requires a class of multinomial choice model. It is assumed that each 
individual chooses to be in a particular occupational category based on some criterion. 
The individual selects the alternative occupation with the highest criterion value. It is 
assumed that the choices are based on the utility maximisation hypothesis. The utility 
associated with each of these choices for individual i is designated as follows: 

      1    

   

where the term represents the utilities associated with the ten labour market 

choices. The intercept term, , is common to all individuals belonging to one 

occupational category but differs between occupational categories. The set of 
coefficients for , the explanatory variables, are occupation specific. The 

deterministic part of the model,  , is determined by the explanatory variables 

of predicted earnings, age, sex, individual characteristics, province of residence and 
the number of children according to age, if applicable. The random component of the 
model, ijε , representing the unobserved characteristics of the decision maker. 

The estimated relative risk ratios (RRRs) of the selection model for each occupational 
category are presented in Table 5. The two columns under each occupational heading 
report RRRs and standard errors. The RRRs indicate the percentage change of the 
probability of occurrence of a given outcome, if the explanatory variable changes by 
one unit (see Cameron and Trivedi 2009, p.486). All RRRs are measured relative to 
the probability of the base category, which is the inactive group. The influence of a 
particular variable on the probability of occurrence of a certain occupational choice 
can be assessed by calculating the RRR. In other words, RRR estimates how the given 
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variables influence the probability of assigning individual for a particular labour 
market choice relative to the probability of the base category. RRRs greater than one 
imply that higher values of explanatory variables increase the predicted probability of 
the given outcome relative to the base category. RRRs which are less than one 
indicate the opposite; higher values of the explanatory variable reduce the relative 
probability of being into the category under consideration relative to the base 
category.   

The overall results suggest that the determinants of one occupational category differ 
from the determinants of another. Some variables are positively associated with one 
type of occupation and negatively associated with others. Education, age, and gender 
indicate a substantial deference between individuals with regard to labour supply 
decisions. When educational qualifications are higher, the likelihood of being 
employed in the first four categories is higher than being inactive. All the RRRs for 
education in the other five categories are less than one. This implies that getting 
employment in the last five occupational categories has lesser probability than being 
inactive when education is low. Although age is significant, this variable increases the 
probability of being in the Manager and Professional categories while reducing the 
probability in other categories. Nevertheless, differences exist between men and 
women in how gender affects the probability of being employed. The results from the 
gender dummy variable show that being a male always increases the probability of 
becoming employed, than being a female. Women are significantly more likely to 
become inactive than employed. Having a young child of different age has a 
significant impact on the labour market choices by making a person in the working 
age less likely to work. However, this estimate does not differentiate the impact of 
this variable on men and women.   

The predicted earnings are included as an explanatory variable to provide information 
on labour market choices and employment preferences. This variable increased the 
probability of employment in the Manager and Professional categories compared to 
the rest of the labour market choices. Predicted wage is a close approximation of the 
opportunity cost of being inactive. Therefore, a bias showed towards being inactive 
rather than employed in other sectors except for the first two categories. 

The variable iSstatus  which measured the socioeconomic status of an individual 
showed a relevant estimate of the RRR. This captured the stratification or inequality 
in or between societies. This variable portrayed mixed results. It raises the probability 
of employing in the first four categories compared to being inactive. This variable 
does not make much difference between the services worker and inactive. The RRR is 
less than one for the skilled agriculture, craft worker and elementary occupation 
categories implying that iSstatus  increases the probability being inactive rather than 
employed in these sectors.  

To incorporate the differences between regions on occupational choice, regional 
dummies have been included. It clearly specifies that the living in some regions 
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favours certain occupations above others. Zone 1 favours Managers, Professionals 
and Clerks. Zone 2 increases the probability of being employed in all occupations 
except for the Manager category. This also implies the role of spatial factors in 
employment access. 

 

Table 5: Multinomial Logit Regression: Estimated RRR of the Selection Models 

Variable 
Managers Professionals Technicians 
Coefficient Significance Coefficient Significance Coefficient Significance 

Education  1.210 0.000 1.786 0.000 0.955 1.161 
Age  1.623 0.000 0.960 0.000 0.953 0.000 
Gender  0.064 0.000 0.353 0.000 0.066 0.000 
Married 0.555 0.000 0.380 0.000 0.350 0.000 
Children 0-1 yrs old  0.645 0.001 0.730 0.031 0.725 0.003 
Children 2-3 yrs old  0.742 0.003 0.842 0.116 0.836 0.030 
Children 4-6 yrs old  0.841 0.095 0.912 0.418 0.823 0.028 
Predicted wage 1.103 0.000 1.630 0.000 0.891 0.000 
Status 1.073 0.000 1.031 0.012 1.026 0.023 
Zone 1 1.135 0.177 0.587 0.000 1.056 0.498 
Zone 2 0.983 0.884 1.202 0.089 1.455 0.000 

Note: ** significant at 1%  
          * significant at 5% 
 
 
Table 5:  Multinomial Logit Regression: Estimated RRR of the Selection Models (Cont’d) 

Variable 
Clerks Service workers Skilled agriculture 
Coefficient Significance Coefficient Significance Coefficient Significance 

Education  1.329 0.000 0.828 0.000 0.756 0.000 
Age  0.944 0.000 0.940 0.000 0.968 0.000 
Gender  0.147 0.000 0.050 0.000 0.093 0.000 
Married 0.309 0.000 0.416 0.000 0.709 0.000 
Children 0-1 yrs old  0.576 0.003 0.598 0.000 0.615 0.000 
Children 2-3 yrs old  0.605 0.000 0.619 0.000 0.685 0.000 
Children 4-6 yrs old  0.660 0.005 0.853 0.093 0.632 0.000 
Predicted wage 0.632 0.000 0.981 0.000 1.000 0.000 
Status 0.981 0.221 0.952 0.001 0.722 0.000 
Zone 1 1.193 0.142 1.068 0.452 0.465 0.000 
Zone 2 1.162 0.291 1.423 0.000 1.489 0.000 
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Table 5: Multinomial Logit Regression: Estimated RRR of the Selection Models (Cont’d) 

Variable 
Craft workers Machine operators Elementary occupations 
Coefficient  Significance  Coefficient  Significance  Coefficient  Significance  

Education  0.732 0.000 0.776 0.000 0.673 0.000 
Age  0.933 0.000 0.925 0.000 0.941 0.000 
Gender  0.085 0.000 0.027 0.000 0.059 0.000 
Married 0.414 0.000 0.546 0.000 0.431 0.000 
Children 0-1 yrs old  0.686 0.000 0.740 0.011 0.609 0.000 
Children 2-3 yrs old  0.616 0.000 0.735 0.001 0.680 0.000 
Children 4-6 yrs old  0.848 0.022 0.781 0.012 0.727 0.000 
Predicted wage 1.023 0.000 0.983 0.000 0.893 0.000 
Status 0.867 0.000 0.903 0.000 0.763 0.000 
Zone 1 1.292 0.000 1.835 0.000 1.280 0.000 
Zone 2 1.576 0.000 1.730 0.000 1.828 0.000 

 
The independence of irrelevant alternatives (IIA) assumption is tested using Hausman 
and Mcfadden (1984). First, the Likelihood-ratio (LR) test is conducted for each 
independent variable. Based on the LR test, the hypothesis that each independent 
variable does not affect the decision of the labour market choice has been rejected. 
Second, the Wald test is conducted to evaluate whether or not the independent 
variable is statistically significant in differentiating between the individual choices. In 
the third, the estimated multinomial model was assessed for the effect of independent 
variables using the Hausman tests of IIA assumption. The overall test results conclude 
IIA has not been violated in the data. This finding provides a partial justification for 
estimating the nine multinomial logit models for each occupational choice. 

Prediction of Labour Market Choices  

Change in the labour market status is predicted by using the technique described in 
Section 5.2.2. The labour market choice is estimated using the set of error terms from 
the extreme value distribution for each individual. This is applicable only to those 
who were unemployed by the time of the survey. Based on the predicted percentage 
change in employment by the SLCGE model 2 , the number of individuals to be 
employed was selected. The wages of these individuals were predicted in section 
6.3.1. These wages were then added to the household income. 

4.2 Individual Earnings: The Wage Model 

This section provides estimates for the individual wage models for nine broadly 
defined occupational groups. This empirical analysis estimates wages based on 
education and other wage-related individual characteristics. A vast empirical literature 
has evolved around trying to effectively model the wage determination process. The 
                                                 
2 SLCGE predicted increase in employment in all simulations (see Table 2) 
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specification of the wage equation has important implications for the overall 
properties of econometric models. Mincer (1974) developed a human capital 
accumulation model by linking wages and the quantity of skills owned by an 
individual in a competitive labour market. Mincerian wage regression models the 
relationship between market wages, education and experience. Mincer’s earning 
function and its subsequent extension to accommodate the impact of several variables 
have been used in this section to model the wage equation for each occupational 
category. The basic form of the wage equation is given as follows: 

 

              
    

(2) 

The term represents the log of wages, individual (i), occupation (j). The 

explanatory variables included among the personal characteristics are the level of 
education , age , experience , marital 
status , and social status . The level of education is measured as 
the logarithm of the years of schooling of the individual. The age is measured as the 
number of years. The variable  is a dummy variable representing the 
marital status that is equal to 1 if the person is married, and zero otherwise. The 
variable iexplog stands for the logarithm of years of experience calculated as a proxy 
for actual experience: age, minus total number of years of schooling, minus five 
years. The five year period represents the starting age of schooling of a person living 
in Sri Lanka. A similar method was used by Mincer (1974), due to a lack of reliable 
data on labour market experience. The variable  measures the 
socioeconomic status of an individual. This will capture the stratification or inequality 
in or between societies. These things affect the occupational choices and therefore the 
wages. This variable summarises a person’s access to relevant resources useful for 
succeeding in finding a highly paid occupation. The higher value of this variable 
approximately indicates higher levels of social hierarchy. 

In addition to the individual and household specific variables, other variables were 
included to integrate the spatial factors into the regression. Spatial factors such as the 
degree of isolation and remoteness affect the earnings substantially. Economic centres 
which generate most of the employment in the industrial and services sector are 
located in urban areas in Sri Lanka. Therefore, those who live a long way from these 
economic centres may experience disadvantages. Therefore, the variable 

 was constructed to indicate the travel time taken from their home to 
various important places such as the post office, bus stop, nearest hospital and 
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divisional secretariat office. These places were selected according to the available 
information given in the HIES survey, which included an area’s distance from public 
places/ goods such as infrastructure and from access to health care or education. One 
would expect to find that further distances and less availability are associated with 
lower earnings. This index indicates the importance of the improvement of 
infrastructure facilities connecting remote areas to economic centres. 

The term , the inverse Mills ratios3 , is estimated using a benchmark 

selection model where earnings are excluded from the explanatory variables (see 
further on IMR in next section). The IMRs control for sample selection bias may 
occur due to missing data problem when non-random samples are selected to estimate 
behavioural relationships (Heckman 1979). There are many reasons for sample 
selection bias which may arise when modelling individual earnings. The wages of 
employees do not generally afford a reliable estimate of what unemployed and non-
workers would earn had they been employed. Therefore, a comparison of earnings of 
employees with earnings of unemployed persons can result in a biased estimate. The 
IMR will be estimated using the two-step method suggested by Heckman (1979).  

This regression utilises the urban, rural and estate sector classifications in Sri Lanka. 
The variables  and  are dummy variables. For example if 

, the individual is from an urban household, and 0 otherwise. The variable 
 is a dummy variable which indicates 1 if the individual is from a rural 

household, and 0 otherwise. The  is the base category representing the estate 
sector residence. The three dummy variables: Zone 1, Zone 2 and Zone 3 are same as 
Equation 1. The three regions were divided based on three factors: regional 
contribution to GDP, distance to main economic centre (to the Colombo district), and 
district poverty incidence. Zone 1 represents a dummy variable for the Western 
province, which is the most developed in Sri Lanka. Zone 2 includes Central, 
Sabaragamuwa and Southern provinces, which are known as the second most 
developed regions. The rest of the provinces are included in Zone 3 as the base 
category. The residual term ijε  describes the effects of unobserved components on 

wage earnings.  

This study uses the Heckman (1979) two-stage method to estimate the individual 
labour earning model given in Equation 5.1. The two stage method proposed by 
Heckman eliminates the inefficiency when using OLS. Estimating the wage equation 
separately for each occupational category using OLS will provide biased estimates 
due to the sample selection bias. To overcome this problem, the estimation follows 
the Heckman two-stage method.  

                                                 
3 This is the ratio of the probability density function to the cumulative distribution function of a distribution 
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Wages are assumed to be observed only for currently employed individuals. Estimates 
of log monthly wage earnings are provided in Table 6 and Table 7 for males and 
females respectively. The results are analysed to provide an overview of the 
determinants of the individual earnings in the wage model.   

Table 6: Regression Models for Individual Wage Earnings: Male (Heckman Two-Stage Method) 

Variable Managers Professionals Technicians 

 
Coef. p-value  Coef. p-value  Coef. p-value  

logEdu 2.143 0.000 0.606 0.000 0.620 0.000 
logAge -0.379 0.505 1.227 0.154 0.288 0.433 
logexp 0.235 0.414 -0.492 0.290 -0.005 0.981 
Married 0.137 0.121 0.016 0.809 0.043 0.338 
Sindex 0.077 0.000 0.055 0.000 0.055 0.000 
Avgtime 0.002 0.417 0.001 0.428 -0.001 0.547 
Urban 0.088 0.537 0.075 0.540 0.084 0.217 
Rural 0.041 0.782 0.068 0.587 0.099 0.184 
Zone1 0.097 0.154 0.015 0.767 0.096 0.019 
Zone2 -0.018 0.819 0.011 0.846 -0.013 0.784 
IMR -0.293 0.506 -1.613 0.000 -1.104 0.000 
_cons 9.454 0.000 9.311 0.000 9.223 0.000 
Adj R-squared 0.388     0.2927   0.2841 
F( 12,   454) 25.63 0.000 22.87 0 39.47 0 

 
Regression Models for Individual Wage Earnings: Male (Cont’d) 

Variable Clerks Service 
 

Skilled 
 

 
Coef. p-value  Coef. p-value  Coef. p-value  

logEdu 0.708 0.000 0.196 0.000 0.058 0.188 
logAge 1.102 0.092 0.124 0.588 -0.450 0.321 
logexp 0.330 0.335 -0.059 0.605 0.136 0.545 
Married 0.117 0.051 0.132 0.001 0.166 0.019 
Sindex 0.036 0.000 0.052 0.000 0.080 0.003 
Avgtime 0.002 0.217 0.003 0.001 -0.007 0.000 
Urban -0.128 0.248 0.230 0.000 -0.081 0.267 
Rural -0.084 0.468 0.176 0.004 0.072 0.469 
Zone1 -0.071 0.180 0.160 0.000 -0.192 0.001 
Zone2 -0.110 0.084 -0.127 0.001 0.315 0.000 
IMR -1.083 0.004 -1.151 0.000 -0.111 0.739 
_cons 9.199 0.000 9.159 0.000 9.106 0.000 
Adj R-

 
 0.244 

 
 0.219 

 
 0.135 

 F( 12,   454) 13.61 0 32.19 0 10.9 0 
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Regression Models for Individual Wage Earnings: Male (Contd’) 

 Variable Craft workers Machine 
 

Elementary 
 

 
Coef. p-value  Coef. p-value  Coef. p-value  

logEdu 0.212 0.000 0.129 0.004 0.155 0.000 
logAge -0.430 0.086 -0.334 0.294 0.123 0.437 
logexp 0.183 0.147 0.250 0.126 -0.167 0.033 
Married 0.167 0.000 0.125 0.005 0.184 0.000 
Sindex 0.063 0.000 0.042 0.000 0.070 0.000 
Avgtime 0.001 0.317 0.000 0.677 -0.001 0.112 
Urban 0.031 0.677 0.016 0.831 0.193 0.000 
Rural 0.033 0.671 -0.024 0.765 0.258 0.000 
Zone1 -0.057 0.083 0.040 0.294 -0.130 0.000 
Zone2 -0.233 0.000 -0.099 0.030 -0.241 0.000 
IMR -0.968 0.000 -0.256 0.317 -0.908 0.000 
_cons 9.213 0.000 9.249 0.000 9.198 0.000 
Adj R-

 
 0.131 

 
0.090 

 
0.169 

 F( 12,   454) 25.78 0 9.81 0 70.47 0 
 

Table 7: Regression Models for Individual Wage Earnings: Female (Heckman Two-Stage 
Method) 

Variable Managers Professionals Technicians 

 
Coef. p-value  Coef. p-

  
Coef. p-

  logEdu 1.864 0.000 0.947 0.000 0.588 0.000 
logAge 0.845 0.759 1.042 0.043 0.391 0.579 
logexp 0.233 0.878 -0.194 0.486 0.078 0.836 
Married 0.021 0.880 0.014 0.751 0.076 0.292 
Sindex 0.104 0.000 0.034 0.000 0.058 0.000 
Avgtime -0.002 0.728 -0.001 0.375 -0.001 0.690 
Urban -0.225 0.552 0.120 0.231 0.157 0.338 
Rural -0.094 0.809 0.221 0.033 0.205 0.246 
Zone1 0.111 0.464 0.000 0.999 0.075 0.325 
Zone2 -0.062 0.749 0.015 0.745 -0.079 0.394 
IMR -0.190 0.580 -0.275 0.000 -0.096 0.436 
_cons 9.340 0.721 9.192 0.000 9.044 0.000 
Adj R-squared 0.559   0.330 

 
0.311 

 F( 12,   454) 12.5 0.000 49.27 0 18.06 0 
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Regression Models for Individual Wage Earnings: Female (Cont’d) 

 Variable  Clerks Service workers Skilled 
 

 
Coef. p-value  Coef. p-value  Coef. p-

  logEdu 0.730 0.001 0.547 0.000 0.072 0.072 
logAge 0.799 0.307 0.147 0.783 0.581 0.164 
logexp -0.185 0.663 0.051 0.853 -0.251 0.224 
Married 0.134 0.034 0.236 0.007 -0.097 0.084 
Sindex 0.050 0.000 0.041 0.125 0.062 0.013 
Avgtime 0.002 0.259 0.005 0.068 0.000 0.774 
Urban -0.158 0.261 0.319 0.076 -0.258 0.000 
Rural -0.127 0.389 0.253 0.186 0.624 0.027 
Zone1 0.061 0.336 -0.140 0.168 -0.113 0.317 
Zone2 -0.004 0.960 -0.148 0.232 0.056 0.615 
IMR -0.199 0.112 -0.070 0.572 -0.204 0.000 
_cons 9.341 0.001 9.187 0.000 9.038 0.000 
Adj R-squared 0.276 

 
0.018 

 
0.087 

 F( 12,   454) 17.81 0 5.98 0 4.96 0 
 

Regression Models for Individual Wage Earnings: Female (Cont’d) 

Variable Craft workers Machine 
 

Elementary 
 

 
Coef. p-value  Coef. p-value  Coef. p-

  logEdu 0.160 0.028 0.544 0.000 0.182 0.000 
logAge -0.691 0.081 -0.971 0.071 -0.571 0.100 
logexp 0.081 0.684 0.234 0.409 0.236 0.167 
Married -0.147 0.008 0.121 0.153 0.045 0.261 
Sindex 0.087 0.000 0.131 0.001 0.034 0.000 
Avgtime -0.002 0.307 -0.007 0.008 0.000 0.870 
Urban -0.184 0.100 0.036 0.832 -0.039 0.440 
Rural -0.263 0.041 0.056 0.775 0.006 0.924 
Zone1 -0.116 0.155 0.333 0.003 -0.010 0.851 
Zone2 -0.361 0.000 0.105 0.455 -0.108 0.045 
IMR -0.269 0.001 -0.080 0.566 -0.098 0.028 
_cons 9.187 0.000 9.195 0.000 9.025 0.000 
Adj R-squared 0.196 

 
0.282 

 
0.071 

 F( 12,   454) 15.03 0 7.16 0 9.43 0 
 

The results of wage equations reveal that higher wages are strongly associated with 
higher educational attainment. For example, an increase in education by one 
additional year increases the Manager’s salary by 2.143 per cent for males and 1.863 
per cent for females. The occupation-based rate of return on education, on average, 
declined from Manager to Elementary occupation. The rate of return on education for 
Elementary occupation is 0.155 and 0.182 per cent for males and females 
respectively. Education has a small impact on relatively unskilled occupations for 
both genders.  
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The two variables, age and experience, have a positive association with wages in most 
of the occupational categories. Marital status does not have much impact on wages of 
male workers but it significantly affects the female wages in several occupational 
categories. The social status index also showed a positive impact on wages. This 
implied that workers with higher social status were able to manage to get highly paid 
employment even within the same occupational category. In addition to these 
individual characteristics, wage earnings also depend on a range of spatial factors. 
The average travel time has affected female wages more negatively than it affects 
male wages. A possible indication of the results is that females are more likely to find 
a job which requires shorter commuting times from their residential locations. This is 
an indication that females consider on non-monetary job attributes more than men 
when choosing an occupation. This is partly because females bear the majority of 
family and home responsibilities in households. Regional variations in salary 
difference were captured through regional dummy variables which control for the 
usual residential region. Variables indicating the geographical location have different 
implications on occupational wages. In this regression, regions included in Zone 1 
were more developed than the other regions. Therefore the coefficients of the Zone 1 
indicator variable are positive for five occupational categories (Managers, 
Professionals, Technicians, Service workers, and Machine operators) for males and 
another five occupational categories (Managers, Professionals, Technicians, Clerks, 
and Machine operators) for females. This indicates that wage earnings of individuals 
who are in Zone 1 are higher than the other regions. The main reason is that the 
leading areas are more economically active and have more employment opportunities 
with higher wages, due to availability of more industries than other regions. However, 
further studies are needed to examine whether this is due to a higher wage premium 
for these occupational groups in these regions. Wage differences of the coefficients of 
Zone 2 and 3 are positive for skilled agriculture and craft workers for both men and 
women indicating that the rural sector has better opportunity in these occupations. 
Agriculture is the dominant industry in most lagging regions in Sri Lanka.  

The results show that the coefficients for the IMRs, are negative and in most cases, 
significantly different from zero. This implies that the estimation without taking the 
IMR into account would produce biased estimates (Heckman 1979). Thus the 
selection problem is apparent in this model and as a result it would have been 
incorrect to estimate the wage equations using OLS. The negative coefficient of the 
IMR signifies that OLS would produce downwardly biased estimates. 

5. Linking the CGE with Microsimulation Using the 
Top-Down Approach 

This study undertakes a top-down approach, portrayed in Figure 3, to link the CGE 
and microsimulation models sequentially to analyse the distributional effects of 
macroeconomic shocks to the household sector. The top-down approach transmits the 
changing macro variables simulated by the CGE model to the microsimulation model 
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similar to Robilliard et al. (2001), Bourguignon et al. (2003), Hérault (2005) and 
Bussolo and Lay (2003). Changes in macroeconomic variables generated by the CGE 
model shown in the top panel of Figure 3 will be transmitted to the microeconomic 
variables given in the second variable layer in the figure 3. 

 

Figure 3: Top-Down Approach and the Linking Process  

The linking process consists of three main steps. First, changes in wage earnings (see 
Table 8) from the SLCGE are passed on to the microsimulation model using 
occupations in which individuals are employed. Changes in the average wage 
earnings in the microsimulation model must be equal to the changes in wage rate 
obtained for each labour market segments in the SLCGE. The changes in wage levels 
predicted by the SLCGE model for each occupation are subsequently linked to 
individual wages in corresponding occupations in the microsimulation model. Only 
the wages of the working individuals are adjusted in the first stage. The equation 
below expresses this idea further: 

      (3) 

where  is the new level of wages and is the parameter 

derived from the CGE model. The calculated changes in wages represented by 
 are added to the actual wages of the corresponding individuals who are 

working at the time of the survey. 
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Table 8: SLCGE Estimates of the Long-Run and Short-Run Percentage Change in Nominal 
Wages  

 

Occupational category 

/ Sectors 

Occupational Wages 

Short run Long run 

S1 S2 S3 S4 S1 S2 S3 S4 

Managers 0.52 1.65 0.24 -5.44 2.00 1.98 2.23 -2.07 
Professionals 1.61 3.41 0.54 -11.07 2.91 2.85 3.35 -9.08 
Technicians 2.92 0.25 0.03 0.37 2.14 2.10 2.39 -2.17 
Clerks 1.31 -1.97 0.31 -7.07 1.92 1.86 2.21 -4.46 
Service workers 1.21 -2.21 0.41 -6.97 1.15 1.13 1.42 -4.49 
Skilled agriculture 1.2 -3.94 1.53 -5.03 0.51 0.53 0.75 -0.92 
Craft workers 3.2 0.59 1.96 1.12 4.56 4.59 4.60 4.77 
Machine operators 4.12 0.39 2.64 1.50 1.77 1.73 2.00 0.39 
Elementary 

 
1.68 0.31 1.53 -0.82 1.88 1.88 2.09 -0.66 

 

In order to fulfil the consistency requirement between the SLCGE and 
microsimulation models, several robustness measures were verified in this simulation 
process. In terms of employment, changes in the number of workers in the 
microsimulation model must match the changes in the SLCGE model. To achieve 
this, the current study utilises the methods used in Bussolo and Lay (2003), 
Bourguignon et al. (2005), Hérault (2006, Hérault 2007), Davies (2009) and Colombo 
(2010), This approach solves the consistency problem by equalising the percentage 
change in workers in the microsimulation model to the corresponding percentage 
change of workers in the CGE model. 

First, the labour market selection process is done by modifying the coefficients of the 
multinomial logit model of labour status choice estimated in Equation 5.8. As in the 
studies by Bussolo and Lay (2003), Bourguignon et al. (2005), Hérault (2006),(2007), 
Davies (2009) and Colombo (2010), the technique in this instance is to target the 
coefficient associated with the labour market selection model. The coefficient of each 
labour market choice in the microsimulation model is updated with the CGE 
parameters of the corresponding skill category. In order to perform this, a criteria 
value function is formed from the Equation 5.84, as follows; 

                                                 
4 Bussolo and Lay Bussolo, M. and J. Lay (2003). "Globalisation and Poverty Changes in Colombia." 

 , Bourguignon et al. Bourguignon, F., et al. (2005). Representative versus Real Households in the 
Macroeconomic Modeling of Inequality. Frontiers in Applied General Equilibrium Modelling T. Kehoe, T. N. 
Sirinivasan and J. Whalley. U.K., Cambridge University Press: 219-254. 

 , Hérault Hérault, N. (2006). "Building and linking a microsimulation model to a CGE model for South 
Africa." South African journal of economics 74(1): 34-58. 
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     (4) 

where Ind is an indicator function taking the value 1 if the conditioned is verified. In 
the multinomial logit model, the utility of being inactive has been arbitrary set to zero. 
Therefore, Equation 5.14 implied that the total number of workers in the 
microsimulation model, defined by  

must be equal to the total employment level in the CGE model,  A 
set of parameters are chosen to maintain this consistency. The choice made in this 
study is to modify intercepts of the multinomial logit model of labour status choice. 
As defined in Equation 5.8, these coefficients are  for each occupational choice, 

j. Given below are the modifications for the following nine coefficients: 

SLCGE
ii

SLCGE
ii

SLCGE
ii

SLCGE
ii

SLCGE
ii

SLCGE
ii
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where, for example, 1ˆiα  is the estimated coefficient of the Manager occupational 
category from the labour market choice model and 

SLCGEMANAGEREMPLOYMENT _D  is the percentage change in the employment 
level for the Manager occupational category in the SLCGE model. The other eight 
occupational categories follow the same procedure when linking to the CGE model. 
This shifts proportionally all the individual probabilities of being a salary worker, 
without changing their relative positions in the probability distribution, by just letting 
some more individual to become employed, irrespective of the salary earners 
individual characteristics. 

                                                                                                                                            

 ,Hérault, N. (2007). "Trade Liberalisation, Poverty and Inequality in South Africa: A Computable General 
Equilibrium Microsimulation Analysis." Economic Record 83(262): 317-328. 

 , Davies Davies, J. B. (2009). "Combining microsimulation with CGE and macro modelling for distributional 
analysis in developing and transition countries." International Journal of Microsimulation 2(1): 49-65. 

  and Colombo Colombo, G. (2010). "Linking CGE and Microsimulation Models: A Comparison of Different 
Approaches." Ibid. 

 , 
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Second, the multinomial logit model has been extended with an additional feature to 
make this model probabilistic. The estimated coefficients do not perfectly predict a 
particular labour market occupation for each individual. Rather, they generate a 
probability distribution over the labour market choices. Thus following the procedures 
described in Creedy and Duncan (2002) and the subsequent application of the 
approach by Savard (2003), Bussolo and Lay (2003), Davies (2009), Colombo (2010), 
and Herault (2006, Hérault 2007, Hérault 2010) a method has been developed to 
predict the true labour market choices. In order to estimate the labour market choice, a 
probability distribution is achieved by drawing a set of error terms from the extreme 
value distribution for each individual. These error terms are added to the deterministic 
part of the utility function to ensure that the observed occupational choices are as 
same as their optimal choices. After the trade liberalisation shock, only the 
deterministic part of the utility function is recomputed. Finally, the random error 
terms that are previously drawn are added to the recomputed deterministic utility 
components. This will generate a probability distribution over the occupational 
choices for each individual. 

In the second stage, individual income updated due to changes in labour earnings and 
added to the income of the household to which they belonged. In the third stage, the 
gross operating surpluses in the household are also adjusted according to the 
percentage change given in the SLCGE model as follows: 

   (5)  

where  is the new level of gross operating surpluses and  is the percentage 
change in gross operating surpluses from the SLCGE model. The new level of 
household income is calculated by the following equation: 

      (6) 

where  is the new level of household income. This comprises total wages 
 aggregated for each working individual, total gross operating 

surpluses (  ) from each source(s) and income from other sources,  
The last term, , including the transfer incomes from other households and 
abroad, did not change in the CGE simulations. When these steps of linking are 
completed, each household will have a new level of total income that is used to 
calculate poverty levels. 

5.1 Household survey data 

This analysis used the 2009/10 HIES compiled by the Department Census and 
Statistics (DCS) in Sri Lanka (HIES 2011). The HIES is an all-island representative 
sample which enumerates data on income, expenditure and consumption patterns for 
the purpose of poverty analysis (HIES 2011). The data base consists of 19958 
households, with 86251 individuals living in these households. The HIES include 
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5273 (26.42 percent) urban, 12949 (64.88 percent) rural, and 1736 (8.70 percent) 
estate households. 

5.1.1. Main Economic Activities and Occupational Distribution 

There are 48847 individuals in the age groups of 16 to 65 years of age. Among them 26964 (55.2 
percent) individuals are employed. Others are either unemployed, inactive, engaged in household 
works or too old or unable to work. The main economic activities of the household heads are 
categorised into four activities: employed, unemployed, household work, and unable/too old to work. 
Among them, 80 percent are employed, 2 percent are unemployed, 11 percent are engaged in 
household work, and 7 percent are unable or either too old to work. This study divides the total 
working population engaged in different broad sectors of occupations into nine groups according to the 
International Standard Classification of Occupations (ISCO). 

5.1.2. Step three: Calculation of the New Income Level 

This step calculates the new level of household income after trade liberalisation. In this step, updated 
individual wages and gross operating surpluses generated from various sources are added to the 
household income. These steps are discussed below. The wage component,  of 

equation 6 given in Section 5, represents the wages of those who were employed at the time of the 
survey and of new employees as a result of the change in the level of the employment in the economy 
due to trade liberalisation. While the change in the number of employees is determined by the SLCGE 
parameters for aggregate employment in each simulation, those who will become employed or 
unemployed are determined by the microsimulation model. The individuals, who were unemployed at 
the time of the survey, but who had the highest probability to become employed after the trade policy 
change, are regarded as employed in the microsimulation model or vice-a-versa. If there are new 
employees, their predicted wages were added to the  If individuals have lost the 

employment due to tariff elimination, the wages of these individuals were deducted. 

The corresponding percentage changes in gross operating surpluses (  predicted in the SLCGE 
model are given in Table 2 as “GOS to Household”. The gross operating surplus is updated using these 
values in each simulation. Finally, the last term,  in equation 6 is added to the income equation. 
This includes other sources of income including the transfer incomes from other households and 
abroad. These income sources did not change in the CGE simulations. After following the above four 
steps, the simulation of household income is completed. Now each household has a new income level 
after the trade liberalisation. The next section will discuss the impact of trade liberalisation on poverty 
while comparing the base year income level with the simulated post-liberalisation income level. Since 
trade liberalisation is simulated in the short run and the long run, the poverty impact also follows the 
same time scale. 

6. Household level effects of trade liberalisation 
This section will show how trade liberalisation may affect household sectors in eight 
different simulations. The results are presented in terms of poverty impact and income 
distribution using the advantage of the heterogeneity of the 19951 households while 
classifying them into three socio-economic groups: urban, rural and estate. The 
selected variables through which trade liberalisation affect the household welfare 
were wages, gross operating surpluses, employment and consumer prices. Since trade 
liberalisation is expected to result in reallocation of resources toward export intensive 
and globally competitive sectors, it is likely that households will be affected 
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differently according to their varying labour market participation and sector of 
employment. The evidence also suggests that trade may favour some household 
sectors owing to their participation in high-level manufacturing, service, and export-
oriented sectors. In contrast, trade is found to create a negative influence on 
agriculture-oriented households in some economies, as they are more likely to 
contract due to import competition. This section, therefore, intends to find out how 
these scenarios have affected Sri Lankan households. 

6.1 Household Per Capita Income 

This study has simulated the household income in relation to trade policy change 
using wages and gross operating surpluses, while keeping other income components 
unaffected. First, the short-run and long-run effects of trade liberalisation are 
presented using the per capita income for each household. The mean pre-simulated (or 
base) per capita income for the whole population is Rs 8565.00. Figure 3 presents the 
post simulated per capita income at the national level. The first three short run and 
long run post simulated mean per capita incomes have increased compared to the pre 
simulated per capita level. The fourth simulations reduced the per capita income in 
both short-run and long-run scenarios. Figure 4 and Figure 5 present the short-run and 
long-run simulated per capita income by sector. A considerable income gap showed 
when households were disaggregated into urban, rural and estate sectors. Urban 
households are projected to maintain the highest level of per capita income, while the 
estate sector remained the lowest. 

 

Figure 3: Simulated Mean Per Capita Income: Sri Lanka  
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Figure 4:  Simulated Mean Per Capita Income: Short Run  

 
Figure 5: Simulated Mean Per Capita Income: Long Run 
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Figure 6: Percentage Change in Simulated Per Capita Income: Short Run  

 

Figure 7: Percentage Change in Simulated Per Capita Income: Long Run 

6.2 Absolute Poverty 

Table 9 and Table 10 present Foster Greet Thorbecke’s (FGT) poverty measurement 
(Foster, Greer et al. 1984) in measuring headcount ratio, poverty gap and the poverty 
severity index separately calculated for the three household sectors. These three FGT 
measures were obtained for the short-run and long-run simulations. The estimated 
percentage changes of the FGT measures compared with the base case are also 
reported in these tables. Thus, negative percentage changes denote a reduction in 
absolute poverty and vice-versa.  
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After the three steps in the linking process described in the previous section, each 
household will have eight new levels of income as a result of complete elimination of 
tariffs. The change in poverty status of households is assessed in comparison to their 
pre-reform (or base) income levels. The benchmark used here corresponds to the 
national poverty line which is Rs 3028 compiled by the DCS in Sri Lanka. Post-
reform poverty levels are based on the new poverty line compiled by the SLCGE 
mode. The poverty line has been endogenised within the SLCGE model to 
accommodate the change in the consumer prices. Once the simulation is conducted, 
the SLCGE model generates a new set of values for poverty line for each household 
sector based on the changes in commodity prices. The commodities used to calculate 
the poverty line in the SLCGE model are the basic consumer goods and services 
which have been selected on the basis of consumption expenditure levels in the HIES. 
If the per capita income of a household is above this threshold level in the poverty 
line, this household is classified as non-poor. Households with per capita income less 
than the threshold level are regarded as poor households. 

6.3 Short-Run Effects 

Table 9 presents the short-run FGT measures. In terms of FGT poverty measures at 
the national level, absolute poverty is projected to decline under the first three 
simulations (see Figure 9). In contrast, absolute poverty is projected to increase in the 
fourth simulation relative to the respective base year indices. There is a large 
difference in the magnitudes of the poverty outcomes among the results of four short-
run tariff simulations. In terms of all three FGT measures, the first short-run 
simulation projects a reduction in absolute poverty in all household sectors: -5.31 per 
cent in urban, -3.96 per cent in rural, and -4.53 per cent in the estate sector, relative to 
their respective base indices. The second simulation predicts a reduction in poverty 
only in urban and rural sectors by -1.89 and -1.65 per cent, respectively, while 
predicting an increase in poverty by 2.86 per cent for the estate sector. The third 
short-run simulation predicts a decline in absolute poverty by -1.66 per cent in urban, 
-1.04 per cent in rural and -0.4 per cent in the estate sector. The last short-run 
simulation has predicted an increase in poverty in all sectors of between 2.52 per cent 
and 5.78 per cent. The urban sector is always projected to have benefited more when 
poverty is projected to fall as a result of trade liberalisation when compared to other 
two sectors. On the other hand, the same sector is projected to be the least when 
poverty is increased. In general, the estate sector has benefitted the least from trade 
liberalisation, according to the short-run results. 
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Figure 8: National Level Poverty Head Count Ratio 

 

 

Figure 9: Percentage Change in Poverty Head Count Ratio: Short Run 

These short-run poverty outcomes can be explained by the impact of trade 
liberalisation on 1) the economic activity levels in the agricultural, industry and 
services sectors, 2) the distribution of the occupational structure, 3) the percentage 
change in wages for each occupation, and 4) the consumer price change.   

The increase in economic activities has contributed to the reduction of absolute 
poverty. As discussed in Section 6.2.2.2, most of the agricultural industries expanded 
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in the short run, except for the third simulation. Overall, the industrial sector and the 
services sector have expanded in all simulations, except where several industries have 
been affected negatively. The expansions of these industries have increased the per 
capita income due to three main reasons: the increase in the nominal wages of 
workers; the projected increase in the employment opportunities; and the increase in 
gross operating surpluses. All three factors have contributed to increasing the 
household income in the first three short run simulations. Therefore the per capita 
income is projected to increase. The other aspect of poverty is the price effect. The 
first three simulations in the short run have projected consumer prices to fall. This has 
reduced the poverty line relative to the base year value. This is the other reason for the 
poverty reduction.   

With regard to the fourth short run simulation, many factors have contributed to 
poverty increase in this simulation. This result also shows a possibility that trade 
liberalisation may increase poverty. As a benchmark, the first short-run simulation 
reduced the poverty by the most among the short run only when tariffs were reduced 
by 100 per cent. Compared to the first short run simulation, the fourth simulation has 
incorporated the adjustment of government expenditure to maintain a neutral budget. 
This adjustment has contributed to poverty increase. Reduction in per capita income 
and increased in consumer prices have increased the poverty head count ratio. 
Reduction in nominal wages for Managers, Professionals, Clerks, Service Workers, 
and Skilled agriculture, as well as the negative gross operating surplus, have reduced 
the household income, and therefore the per capita income. 

6.4 Long Run Effects 

The FGT poverty measures in the long run are presented in Table 10. The absolute 
poverty at the national level is projected to decline under all four simulations (see Sim 
4 in Figure 9). These results reveal that the tariff elimination in poverty reduction is 
more effective in the long run than in the short run (see Figure 10). The highest 
percentage of poverty reduction is reported in the first long-run simulation compared 
to all the simulations. The poverty reductions are -5.6 per cent in urban, -4.7 per cent 
in rural, and -4.5 per cent in the estate sector. Although poverty is projected to decline 
in all long-run simulations, there is a significant variation in the head count ratio 
across all three household sectors in all four long-run simulations (see Figure 10). 
Compared to the first long-run simulation, the projected decline in poverty has 
gradually fallen from simulation 2 to simulation 4 as shown in Figure 10. As shown in 
Figure 11, the magnitude of the projected poverty decline is higher in all long run 
simulations compared to their short-run counterparts.  
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Figure 10: Percentage Change in Poverty Head Count Ratio: Long Run  

 

Figure 11: Percentage Change in Poverty Head Count Ratio by Sector: Short Run 

Similar to the short run, changes in economic activity levels in each industry, the 
distribution of the occupational structure, wages, other household income sources, and 
the consumer price have all affected the poverty outcomes in the long run as well. In 
terms of the above variables, the first long-run simulation projected to have increased 
in nominal wages, gross operating surpluses and increase in employment. These 
changes have increased the household income and then the per capita income. In 
addition to the increase in per capita income, the reduction in consumer price level 
has helped to reduce poverty by dropping the poverty line. Poverty is projected to fall 
in both the second and third simulations for the reasons given above. However the 
magnitude of the positive poverty outcome is smaller in the second simulation 
because the reduction in consumer price level is smaller here than in the first long-run 
simulation. The poverty reduction in the third simulation is relatively smaller than in 
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the first and second simulations due to the relatively higher consumer prices 
projected.  

The fourth long-run simulation has different implications of poverty reduction 
compared to the first three long-run simulations. The reduction in per capita income is 
associated with the fall in wages and the gross operating surpluses. Similar to the 
fourth short-run simulations, the fourth long-run simulation outcomes are affected by 
the large contractionary effects on the economic activities. Despite negative growth in 
per capita income, poverty is projected to drop in the fourth long-run simulation due 
to the large consumer price reduction in this simulation. 

6.5 Implications of the Long-Run and Short-Run Poverty Outcome 

The previous two sections presented the poverty outcome of trade liberalisation in the 
short run and the long run. Those two subsections identified how changes in per 
capita income and consumer prices have affected the poverty level at the national 
level and the three different household sectors. In general, this discussion aimed at 
revealing reasons for the direction of the poverty outcome. There are two obvious 
reasons for the poverty outcome between short-run and long-run simulations. First is 
the time scale which differentiates between the short run and the long run. Therefore, 
if one compares the four simulations across the short run and the long run – such as 
first short-run simulation with the first long-run simulation – the differences in the 
exogenous and endogenous variables have impacted on the poverty outcome through 
wages, gross operating surplus and consumer prices. Second reason is related to the 
difference between the four simulations when the so called time scales of short run 
and long run are ignored. The poverty outcome is linked across total eliminations of 
tariffs with no other variable changes (first simulation), to the adjustment of corporate 
taxes (second simulation), to the adjustment of consumption taxes (third simulation), 
and to the adjustment in the government expenditure (fourth simulation). Therefore, 
the impact of the selected endogenous and exogenous variables in each simulation is 
the second reason for the poverty outcome.  

A large variation exists in the magnitude of the poverty outcome among the three 
household sectors for a given simulation regardless of the short run or the long run. 
Revealing the underlying facts requires further in-depth analysis regarding why there 
are such significant variations. The CGE model is useful to shock the economy in 
each simulation, in the short run or long run, to generate the impact on household 
income sources and prices. Although the CGE model provides the detailed 
information on other numerous variables, this alone is not sufficient to explain why 
such variation in the poverty outcome exists among household sectors. Therefore, the 
microsimulation model, incorporating individual and household heterogeneity, is 
useful when explaining various poverty outcomes.  



 

27 

6.5.1. Effects of Labour Market Channel on Poverty 

The FGT indices showed that there is an uneven distribution of poverty among the three household 
sectors. The labour market channel can explain a significant proportion of this variation. The two 
factors affecting this variation in poverty are the variation of wages for different occupations and the 
types of occupations in which household members are employed. This uneven distribution has created 
substantial differences between the occupation-based income distributions among households. The 
HIES 2009/10 indicated that a relatively higher percentage of working individuals in urban sector are 
Managers, Professionals and Technicians. The rural sector also has more of these three groups of 
occupations, compared to the estate sector. These three groups of occupations have the relatively 
highly paid occupations (see Figure 6A.1 in Appendix 6A). When urban household members are 
concentrated in highly paid occupations, these household receive higher income, and this will be one 
reason for the per capita income to be higher than the other sectors. As a result, urban sectors have 
experienced a greater poverty reduction or a lesser poverty increase compared to the other two sectors. 
The second group of occupations which brings relatively more benefits to the urban and rural sector 
household includes the Technicians, Craft workers, and Machine operators. Even though the absolute 
wages of the first group are higher, generally the second group is projected to have received wage 
increases in all simulations. This also benefited urban and rural sectors. On the other hand, the majority 
of low-paid workers employed in skilled agriculture or elementary occupations live in rural and estate 
sectors. These occupations earn less, hence resulting in lower per capita income compared to the 
families with highly paid occupations. Therefore, this shows that the labour market is a powerful 
channel which affects the poverty outcome through the relative wages of occupations. 

The other important implication is the occupations of those who live close to the poverty line. Mostly 
those who are employed in the skilled agriculture or elementary occupations live close to the poverty 
line. The poverty outcome was significantly affected whenever wages of skilled agriculture or 
elementary occupations were changed. There are many such examples found in the results. As the first 
example, consider the estate sector poverty increase in the second short run simulation. In this 
simulation, despite favourable changes in macro variables, poverty in the estate sector increased by 
2.86 per cent. A fall in wages for skilled agricultural workers by 3.94 per cent was partly responsible 
for raising the estate sector poverty level. More than 25 per cent of workers in the estate sector are 
employed in skilled agricultural workers. Moreover, 50 per cent of the estate sectors workers are in 
elementary occupations where wages increased by only 0.31 per cent. The second example is the third 
simulation in the short run, which reduced poverty in all three sectors, but by smaller percentages, with 
the estate sector benefitting the least. This lower increase in wages is partly responsible for the lower 
reduction in poverty. Lower reduction in prices is the other reason for low poverty reduction in this 
simulation. 

In addition to the impact of wages, new employment generation as a result of trade liberalisation brings 
an unequal impact on the three household sectors. Section 4 predicted the labour market choices using 
the technique described in Section 5. This technique predicted the individuals who would potentially be 
employed or unemployed due to trade liberalisation. All simulations showed an increase in 
employment for those who were unemployed at the time of the survey. As a result, households 
generated additional income from the new employment. In this process, the majority of new 
employment was from the urban sector. According to the probability distribution of selecting 
employees to fill the new formal jobs, the urban sector has a higher possibility of getting a job. This is 
due to their high level of qualification and the other determinants of the probability model shown in 
Section 5, along with the fact that they are already more likely to engage in formal employment. As a 
result, the number of urban individuals entering the employee category is higher than in other sectors. 
In addition, the educational gap between the estate sector and the other two sectors caused estate 
individuals to become less able to move into the higher paid occupational categories. The predicted 
wages are downward biased due to the fact that estate people tend to have a lower level of 
qualification. Households with a member (or more) working in occupations other than skilled 
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agriculture or elementary occupations are not generally among the poor. Further, the predicted average 
wage income of the individuals who joined the workforce after the trade liberalisation are highest for 
urban, next highest for rural, and lowest for the estate sector. 

6.5.2. The Implications of the Industry Level Effects on Poverty 

This section explains the relationship between the performances of different industry sub-sectors and 
poverty. The change in output of some industrial sub-sectors can generate different poverty outcomes 
through both employment and income of the working poor. Certain types of industries may have a 
more direct impact on poverty. The agricultural industries employ mostly rural and estate sector 
workers. The rural sector also benefitted from labour intensive manufacturing industries which employ 
unskilled labour. Other types are the exporting industries and the import substituting industries which 
are vulnerable to external shocks. Trade liberalisation creates winners and losers amongst industries 
and workers. For a poverty agenda, it is critical to note which types of industries and workers gain from 
trade liberalisation. Section 3.1.2 identified the industry level effects of trade liberalisation; this section 
relates these changes to poverty effects in different simulations. 

The performance of the agriculture sector is crucial to poverty reduction in Sri Lanka. As shown in the 
results of this study, poverty reduction in the rural and the estate sectors would have been more 
effective if the agriculture sector was also projected to benefit from trade liberalisation. As explained 
earlier, the first three short-run simulations have reduced rural poverty, while the agriculture sector 
showed relatively good performance in the output. In agriculture, the crucial sub-sectors for poverty 
reduction in the rural sector are the Paddy rice, the Crops n.e.c, and the Vegetable, fruit and nut 
subsectors. These two subsectors employ a sizable proportion of employment for the rural workers. 
While the key sub-sector for poverty reduction in the estate sector is the Crops n.e.c., a significant 
proportion of rural workers are also employed in this sector. The majority of state workers are 
employed in this sector, which produces the three largest agriculture exports: tea, rubber and coconut. 
For example, the estate sector experienced an increase in poverty in the second short run simulation 
due to a reduction in wages for Skilled agricultural workers. 

While most agricultural sub-sectors are projected to shrink, expansions of output of industrial and 
services sectors were observed in the long run  due to the reallocation labour and capital to the 
industrial and services sectors. However, the largest agricultural sub-sectors, Paddy rice and Crops 
n.e.c are still expanding. As a result, the most abundant labour categories, the workers in skilled 
agriculture and elementary occupations, benefitted in the long run through a slight wage increase and 
an increase in employment. Poor households in the rural sector benefitted from rising wages for skilled 
agriculture and elementary occupations in terms of poverty reduction. The rural sector benefitted 
mostly from the expansion of the paddy rice sector; the estate poverty was also reduced when the Crop 
sub sector expanded. Tea, rubber and coconut are the main plantation crops in this sub sector. Despite 
the poverty reduction, the expansion of the agricultural sector is projected to be relatively low in the 
long run. The reason for the poverty reduction when having low growth in agriculture is revealed by 
the recent labour market surveys. The rural sector is becoming less dependent on agriculture and is 
becoming more employed in the industrial and services sectors. As a result, this negative impact on 
agriculture reduces the burden on rural poverty as households receive income from the other sectors in 
the economy. 

The expansion in the manufacturing and services sectors is projected to contribute through employment 
generation to poverty reduction in the long run. The expansion of the manufacturing and the services 
sectors is expected to push the derived demand for primary inputs including labour. Individuals from 
the rural and urban sectors are most likely to find employment in these sectors. The manufacturing 
sector continues to grow since Sri Lanka implemented trade liberalisation policies in 1977 and 
underwent a steady transformation from agriculture-based plantation exports to labour-intensive 
manufacturing (Athukorala 2012). Further, tariff reduction will clearly shift the allocation of 
investment from import competition towards the export of manufacturing industries. The availability of 
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cheap imported raw materials is likely to expand food processing, textiles and garments and several 
other light manufacturing sectors. 

The hypothetical tariff reduction has several implications for the services sector, which provides 
employment for more than 50 per cent. Most of the services sub-sectors are projected to expand in both 
the short run and the long run as a result of the elimination of tariffs. These expansions have 
contributed significantly to the increase in the per capita income. While the growth can take place 
independently within the sector, most of the services sub-sectors have inter-sectoral linkages with 
agriculture and the manufacturing sector. One industry is likely to affect others directly and indirectly. 
Growth in manufacturing or agriculture raises the demand for the services sector, leading to increases 
in employments in these sectors. The expansionary effects of the hypothetical tariff reduction 
simulations will have a positive effect on the services sector industries: trade, transport, insurance, and 
financial services. These are the main sectors providing employment. However, some services sub-
sectors are expected to shrink in different simulations. The Insurance sector reduces in size in the 
second short run and the first three long-run simulations. The Public administration, defence, education 
and health sector is the largest-sub sector, employing most of the public workers. This sector 
contracted in simulation 2 and 3 in the short run and in simulation 4 in the long run. Over 16 per cent 
of the total employment is provided by the public sector in Sri Lanka (DCS 2012). These sectors are 
slightly affected in the fourth short run and heavily affected in the long-run simulations in which 
government reduced its expenditure in response to the tariff elimination. 

The urban sector benefitted mostly from trade liberalisation since the performances of the industrial 
sector and the services sector are relatively better than that of the agriculture sector. The urban sector 
benefitted more from industry and services sector expansion than the rural and estate sectors did. As 
explained previously, HIES data reveal that the urban workers are employed in these two sectors rather 
than in agriculture. This is has allowed urban households to derive more benefits. In addition to the 
wage income, other income sources such as gross operating surpluses have strengthened the income 
earning capacities favouring the urban sector. 

6.6 Other Poverty Indices for Robustness 

This section aims to assess the importance of the robustness of the three FGT poverty 
measures: headcount ratio, poverty gap and the poverty severity index previously 
presented. The four frequently used poverty measures in the literature are the Watts 
index (Watts 1968), the S-Gini index, the Sen index (Sen 1976) and the Clark, 
Hemming and Ulph’s (CHU) index (Clark, Hemming et al. 1981). They are computed 
based on eight per capita income levels and poverty lines. The results are presented in 
Table 11 and Table 12 for short run and long run respectively. These indices are 
computed using the DAD software (Duclos and Araar 2006), which allows to 
measurement of a wide array of measures of poverty and inequality. The DAD 
approach adopts the non-parametric density estimates. These results are consistent 
with the FGT measures calculated in the short run and the long run. 
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Table 9: FGT Poverty Indices (%) Under Different Policy Experiments in the Short Run 

 
            

Policy experiments  Sri Lanka  Urban Rural Estate  

  Before After  
% 
change  Before After  

% 
change  Before After  

% 
change  Before After  

% 
change  

Simulation 1                         
Head count ratio 13.48 12.93 -4.05 10.93 10.35 -5.31 14.37 13.90 -3.28 19.04 18.18 -4.53 
Poverty gap 9.27 8.68 -6.40 4.90 4.71 -3.77 4.90 4.70 -4.01 13.07 12.28 -6.07 

Poverty Severity  9.01 8.68 -3.67 2.52 2.47 -2.22 2.52 2.46 -2.46 6.74 6.36 -5.67 
Simulation 2                         
Head count ratio 13.48 13.38 -0.74 10.93 10.57 -3.30 14.37 14.01 -2.47 19.04 19.59 2.86 
Poverty gap 9.27 9.24 -0.32 4.98 4.90 -1.72 10.18 9.79 -3.84 13.17 13.52 2.60 
Poverty Severity  5.03 5.02 -0.20 2.60 2.52 -2.96 5.33 5.32 -0.14 6.82 6.98 2.40 
Simulation 3                         
Head count ratio 13.48 13.25 -1.66 10.93 10.71 -2.05 14.37 14.22 -1.04 19.04 18.97 -0.40 
Poverty gap 9.27 9.84 6.19 4.90 4.77 -2.70 9.79 10.52 7.45 13.07 12.45 -4.81 
Poverty Severity  5.01 5.39 7.60 2.52 2.49 -1.50 5.33 5.80 8.81 6.74 6.49 -3.73 
Simulation 4                         
Head count ratio 13.48 13.89 3.07 10.93 11.21 2.52 14.37 14.95 4.05 19.04 20.14 5.78 
Poverty gap 9.27 10.57 13.98 4.90 4.87 -0.55 9.79 10.68 9.09 13.07 13.47 3.02 
Poverty Severity  5.01 5.89 17.60 2.52 2.55 1.00 5.33 5.89 10.54 6.74 6.87 2.02 

 



 

31 

 

Table 10: FGT Poverty Indices (%) Under Different Policy Experiments in the Long Run 

Policy experiments  Sri Lanka  Urban Rural Estate  
  Before After  % change  Before After  % change  Before After  % change  Before After  % change  
Simulation 1                         
Head count ratio 13.48 12.89 -4.33 10.93 10.32 -5.61 14.37 13.80 -3.96 19.04 17.98 -5.59 
Poverty gap 9.27 8.60 -7.21 12.92 10.09 -21.91 4.90 4.59 -6.29 13.07 12.12 -7.27 
Poverty Severity  9.01 5.66 -37.12 9.52 7.96 -16.38 2.52 2.42 -3.92 6.74 6.23 -7.60 
Simulation 2                         
Head count ratio 13.48 13.09 -2.84 10.93 10.53 -3.67 14.37 14.01 -2.47 19.04 18.14 -4.75 
Poverty gap 9.27 9.23 -0.48 6.98 6.70 -3.95 10.18 5.04 -50.45 13.17 12.84 -2.57 
Poverty Severity  5.03 5.00 -0.49 7.60 6.30 -17.05 5.33 2.65 -50.20 6.82 6.38 -6.36 
Simulation 3                         
Head count ratio 13.48 13.21 -1.95 0.11 0.11 -2.11 14.37 14.08 -2.02 19.04 18.68 -1.90 
Poverty gap 9.27 9.03 -2.62 4.90 6.24 27.30 9.79 4.71 -51.90 13.07 12.54 -4.07 
Poverty Severity  5.01 4.92 -1.79 6.82 6.31 -7.42 5.33 2.49 -53.24 6.74 6.53 -3.07 
Simulation 4                         
Head count ratio 13.48 13.36 -0.86 10.93 10.80 -1.25 14.37 14.25 -0.80 19.04 19.01 -0.20 
Poverty gap 9.27 8.87 -4.29 4.90 9.37 91.38 9.79 4.70 -52.01 13.07 12.68 -3.02 
Poverty Severity  5.01 4.84 -3.36 6.61 5.73 -13.34 5.33 2.49 -53.25 6.74 6.53 -3.08 
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Table 11: Poverty Indices (Other Than FGT) Under Different Policy Simulations in the Short Run 

Policy experiments  Sri Lanka  Urban Rural Estate  

  Before After  
% 
change  Before After  

% 
change  Before After  

% 
change  Before After  

% 
change  

Simulation 1                         
Watts index 0.145 0.136 -6.251 0.076 0.074 -2.695 0.154 0.144 -6.194 0.200 0.188 -5.948 
S-Gini index (p=2.0) 0.171 0.170 -0.967 0.158 0.150 -5.060 0.180 0.169 -6.158 0.222 0.219 -1.066 
Sen Index  0.128 0.120 -6.080 0.070 0.066 -6.299 0.133 0.126 -5.072 0.198 0.189 -4.571 
CHU index (E=0.5) 26.869 26.530 -1.260 14.456 14.211 -1.695 27.216 25.629 -5.833 37.237 36.859 -1.015 
Simulation 2                         
Watts index 0.145 0.140 -4.012 0.078 0.076 -2.691 0.154 0.154 -0.295 0.201 0.200 -0.379 
S-Gini index (p=2.0) 0.173 0.171 -1.207 0.172 0.168 -1.919 0.189 0.180 -4.787 0.236 0.236 -0.075 
Sen Index  0.129 0.128 -0.484 0.072 0.070 -1.750 0.134 0.133 -0.865 0.185 0.185 -0.176 
CHU index (E=0.5) 27.123 26.869 -0.936 15.446 14.211 -7.997 27.479 27.216 -0.955 39.097 37.237 -4.759 
Simulation 3                         
Watts index 0.154 0.145 -5.903 0.076 0.074 -2.072 0.154 0.154 -0.302 0.200 0.188 -5.948 
S-Gini index (p=2.0) 0.195 0.171 -12.219 0.168 0.161 -4.308 0.193 0.180 -6.767 0.217 0.212 -2.112 
Sen Index  0.135 0.128 -5.545 0.070 0.067 -5.241 0.145 0.133 -8.230 0.188 0.175 -6.929 
CHU index (E=0.5) 30.061 26.869 -10.620 14.588 14.211 -2.586 28.672 27.216 -5.076 39.870 37.237 -6.605 
Simulation 4                         
Watts index 0.145 0.168 15.499 0.076 0.076 0.450 0.154 0.154 0.303 0.188 0.200 6.324 
S-Gini index (p=2.0) 0.171 0.205 19.863 0.153 0.168 9.928 0.180 0.208 15.451 0.226 0.228 0.900 
Sen Index  0.128 0.145 12.945 0.068 0.070 2.788 0.133 0.155 17.142 0.178 0.188 5.334 
CHU index (E=0.5) 28.869 30.896 7.021 14.211 15.067 6.022 27.216 30.089 10.555 37.237 38.800 4.198 
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Table 12: Poverty Indices (Other Than FGT) Under Different Policy Simulations in the Long Run 

Policy experiments  Sri Lanka  Urban Rural Estate  

  Before After  
% 
change  Before After  % change  Before After  

% 
change  Before After  

% 
change  

Simulation 1                         

Watts index 0.15 0.14 -6.25 0.08 0.06 -15.85 0.15 0.14 -7.64 0.20 0.18 -10.94 

S-Gini index (p=2.0) 0.17 0.18 -0.97 0.16 0.13 -17.70 0.18 0.17 -7.16 0.22 0.21 -3.56 

Sen Index  0.13 0.13 -6.08 0.07 0.06 -7.72 0.13 0.13 -3.27 0.20 0.16 -17.86 

CHU index (E=0.5) 26.87 25.62 -1.26 14.21 13.82 -2.74 27.22 24.74 -9.11 37.24 36.08 -3.11 

Simulation 2                         

Watts index 0.15 0.14 -6.50 0.08 0.08 -3.97 0.15 0.15 -5.93 0.20 0.20 -1.45 

S-Gini index (p=2.0) 0.17 0.17 -1.44 0.17 0.14 -16.23 0.19 0.17 -9.55 0.24 0.22 -5.37 

Sen Index  0.13 0.13 -1.26 0.07 0.06 -11.63 0.13 0.13 -2.00 0.18 0.17 -6.76 

CHU index (E=0.5) 27.12 25.87 -4.61 15.45 14.12 -8.58 27.48 27.17 -1.12 39.10 37.02 -5.31 

Simulation 3                         

Watts index 0.15 0.14 -2.87 0.08 0.08 -0.79 0.15 0.15 -2.30 0.20 0.19 -5.95 

S-Gini index (p=2.0) 0.17 0.17 -0.11 0.17 0.17 -0.22 0.18 0.17 -3.96 0.22 0.21 -2.11 

Sen Index  0.13 0.12 -5.42 0.07 0.07 -7.24 0.13 0.12 -9.35 0.19 0.17 -6.93 

CHU index (E=0.5) 26.87 25.61 -4.67 14.59 14.20 -2.69 27.22 26.68 -1.98 39.87 37.24 -6.596 

Simulation 4                         

Watts index 0.15 0.14 -5.90 0.08 0.08 -0.45 0.15 0.17 7.46 0.20 0.19 -4.02 

S-Gini index (p=2.0) 0.17 0.17 -0.39 0.17 0.15 -9.03 0.18 0.21 16.97 0.23 0.23 -0.32 

Sen Index  0.13 0.12 -8.21 0.07 0.07 -2.71 0.13 0.15 14.77 0.19 0.18 -5.82 

CHU index (E=0.5) 28.87 27.90 -3.37 15.07 14.21 -5.68 27.22 29.13 7.01 37.24 37.22 -0.05 
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6.7 Income Inequality 

This section presents the inequality effects of tariff elimination in the short run and 
the long run. Table 13 and Table 14 show different income inequality measures as 
per the Atkinson index (Atkinson 1970), the S-Gini index, the Atkinson-Gini index, 
and the Entropy index (Theil 1967), computed using the actual and simulated per 
capita incomes in the short run and the long run. The three columns under each 
household sector of the two tables show the benchmark values, simulated values and 
percentage changes of each measure, respectively. Overall results indicate that 
income inequality increases in Sri Lanka as a result of trade liberalisation. The short-
run results demonstrate that income inequality is predicted to increase in all 
simulations except for the estate sector. However, the long-run results indicate that 
income inequality has increased in all simulations. Despite income inequality 
reducing among the households in the estate sector in the short run, this reduction 
seems to have had an insignificant impact on national inequality values as the estate 
sector represents only 9 per cent of the survey. The income inequality figures 
observed in the long run simulations are higher than these in the short run. 

There are several ways in which the rising income inequality can be explained using 
the result of simulations carried out with the SLCGE and the microsimulation 
models. As discussed in the previous sections, hypothetical tariff eliminations have 
projected to expand the industry and services sectors in all simulations, and the 
agriculture sector in a few simulations. The eight simulations have projected 
different wage rates for each occupation. By considering the household members’ 
occupations and factor endowments, the microsimulation model passes the effects of 
the change in wages and gross operating surpluses to households. The income 
inequality results from some households are being able to acquire larger portion of 
the generated income. 

According to the results, wage difference can be considered as the main contributory 
factor for higher income inequality. The projected wage increase was higher for the 
first three occupational groups (Managers, Professionals and Technicians). The urban 
sector has relatively more workers employed in these three occupations, thus urban 
households acquire a higher proportion of the wage income. The rural sector also 
showed an increase in the income inequality, but at a lower rate than in the urban 
sector. The rural sector has a different distribution of occupations compared to the 
urban sector, with a higher percentage of skilled agriculture and elementary 
occupations than in the urban sector. Skilled agriculture and elementary occupations 
receive lower wages. Even though rural household members still receive a large 
wage income from the first three occupational groups, the existence of skilled 
agriculture and elementary occupations in this sector reduces the pressure on income 
inequality.  The main income source for the estate sector is wages earned mainly 
from skilled agriculture and elementary occupations. The percentage of higher wage 
earners from the first three occupational groups in the estate sector is relatively less 
than from the other two sectors. As a result the income gap between rich and poor is 
relatively less in the estate sector, compared to the gap in the urban and rural sectors, 
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showing that income inequality is not as major an issue in the other sectors as it is in 
the other two sectors.   

Besides wages, the expansion of the industry and the services sectors generated a 
notable amount of income from gross operating surpluses that were a significant 
proportion of the income of high income earning households. The growth in gross 
operating surpluses has favoured richer households due to their diverse capital 
endowments as seen in the HIES data. Lower income households benefit less either 
because their capital endowments are limited or their work is concentrated in 
agriculture industries. The returns increased for agriculture were less than that of 
manufacturing and services sector industries.   

Another reason is that the households in the bottom of the income distribution are 
heavily dependent on government and private transfers. These households did not 
receive any improvement of their earning due to trade liberalisation. The 
microsimulation model did not simulate the household transfers, assuming that they 
were fixed in each simulation. As a result, the income gap between these households 
and households with wages income or other income sources has widened further in 
the simulations. The households that did not experience an income gain would have 
benefitted from any reduction in consumer prices leading to less expenditure on 
consumption. This process may have widened the income gap despite poverty 
reduction, given that trade liberalisation has also reduced poverty by lowering prices 
for those households which did not experience income gain.   

The finding of rising income inequality is consistent with other studies which have 
shown that inequality in Sri Lanka is rising at a much faster rate than in comparable 
East Asian countries (except for China) (World Bank 2007). In particular, 
Naranpanawa et al. (2011) arrived at the same conclusion of rising income inequality 
in Sri Lanka due to trade liberalisation. High inequality reduces the predictive power 
of poverty for those families who stay around and below the poverty line.   

7.    Conclusion 
The results were obtained by 100 per cent tariff elimination in both the short run and 
the long run under four different policy settings. According to the results, trade 
liberalisation is likely to produce more favourable macroeconomic outcomes in the 
long run than in the short run, particularly in terms of economic growth and price 
stability. Positive economic growth was observed in all simulations. The industry 
level effects of eight tariff simulations demonstrate that manufacturing and the 
services sectors are expected to continue with further liberalisation of trade. The 
impact of the trade policy on agricultural performance was moderate in the short run, 
but many sub-sectors were negatively affected in the long run.   

At the microeconomic level, the impact on poverty is different in the three 
representative households. As explained by using FGT measures, all household 
sectors benefitted from trade liberalisation. However, the urban sector is expected to 
benefit most from trade liberalisation, compared to the other two sectors. The estate 
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sector, the poorest sector in the economy, benefitted the least. This disparity is due to 
the difference in occupational distribution, the difference in capital endowments, and 
the diverse effects of prices on household expenditure in difference households. The 
poorest households mostly benefitted from rising wages for skilled agriculture and 
elementary occupations in terms of welfare. Overall, households in the three sectors 
benefitted from price decreases in goods and services.   

The results showed that the outcome of poverty depends on how far the low income 
households benefitted from the labour market changes, the effect of consumer prices 
and the changes in agriculture, manufacturing or services sector activities. Two 
groups of households are at risk of falling into poverty. First, the households which 
typically comprise members who work as skilled agriculture or elementary 
occupation categories may experience reductions in wage in many simulations. 
Second, households whose livelihood depends on subsidies or private remittances 
can easily fall into poverty when prices are increased. Because of this, creating 
employment opportunities by using trade reforms is crucial for the number of 
unemployed individuals in households below the poverty line. The results of this 
study  predict that, with further trade liberalisation in Sri Lanka, income inequality 
will rise at the national level as well as among urban and rural sectors. Policy makers 
need to pay attention to this negative aspect of trade liberalisation.  



 

37 

Table 13: Inequality Measures under Different Policy Simulations in the Short Run 

Policy experiments  Sri Lanka Urban Rural Estate 

  Before After  
% 
change  Before After  

% 
change  Before After  

% 
change  Before After  

% 
change  

Simulation 1                         

Atkinson index  0.15 0.15 1.25 0.14 0.15 1.14 0.14 0.15 2.20 0.11 0.11 -1.11 

S-Gini index (p=2.0) 0.54 0.55 1.41 0.54 0.54 0.52 0.53 0.54 0.74 0.64 0.65 0.85 

Atkinson-Gini index  0.49 0.50 0.95 0.48 0.49 0.55 0.48 0.49 1.16 0.41 0.41 -0.50 

Entropy index  0.33 0.33 0.73 0.32 0.32 1.02 0.32 0.32 2.12 0.23 0.23 -1.03 

Simulation 2                         

Atkinson index  0.15 0.15 1.30 0.15 0.15 1.60 0.15 0.15 1.29 0.11 0.11 -0.84 
S-Gini index (p=2.0) 0.55 0.56 1.87 0.53 0.54 1.80 0.53 0.54 1.32 0.64 0.65 1.11 

Atkinson-Gini index  0.49 0.49 0.68 0.49 0.49 0.35 0.48 0.49 0.68 0.41 0.41 -0.39 

Entropy index  0.33 0.33 1.25 0.32 0.32 -0.77 0.32 0.32 1.23 0.23 0.23 -0.88 

Simulation 3                         

Atkinson index  0.15 0.15 1.68 0.14 0.15 1.10 0.15 0.15 2.19 0.11 0.11 -0.95 

S-Gini index (p=2.0) 0.54 0.56 2.78 0.54 0.55 1.18 0.52 0.53 1.72 0.64 0.65 0.78 

Atkinson-Gini index  0.49 0.50 0.89 0.48 0.49 0.55 0.49 0.49 1.14 0.41 0.41 -0.25 

Entropy index  0.33 0.34 1.93 0.32 0.32 1.04 0.32 0.33 2.43 0.23 0.23 -0.60 

Simulation 4                         

Atkinson index  0.15 0.16 3.80 0.14 0.15 0.96 0.15 0.15 4.70 0.11 0.11 -0.75 

S-Gini index (p=2.0) 0.54 0.56 3.28 0.54 0.54 0.30 0.52 0.53 1.57 0.64 0.65 0.64 

Atkinson-Gini index  0.49 0.50 2.10 0.48 0.49 0.44 0.49 0.50 3.36 0.41 0.42 1.90 

Entropy index  0.33 0.34 4.54 0.32 0.32 0.80 0.32 0.34 5.48 0.23 0.23 -0.32 
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Table 14: Inequality Measures under Different Policy Simulations in the Long Run 

Policy experiments  Sri Lanka  Urban Rural Estate  

  Before After  
% 
change  Before After  

% 
change  Before After  

% 
change  Before After  % change  

Simulation 1                         
Atkinson index  0.1514 0.1828 20.6800 0.1445 0.1638 13.3483 0.1445 0.1627 12.5958 0.1103 0.1164 5.4709 
S-Gini index (p=2.0) 0.5403 0.5747 6.3565 0.5372 0.5552 3.3466 0.5320 0.5424 1.9440 0.6416 0.6557 2.2006 
Atkinson-Gini index  0.4917 0.5851 18.9956 0.4840 0.5708 17.9375 0.4802 0.5746 19.6539 0.4083 0.4667 14.3091 
Entropy index  0.3295 0.4269 29.5394 0.3160 0.3551 12.3704 0.3150 0.3658 16.1327 0.2326 0.2507 7.7733 
Simulation 2                         
Atkinson index  0.1495 0.1828 22.2430 0.1462 0.1824 24.7873 0.1458 0.1827 25.3156 0.1103 0.1246 12.9698 
S-Gini index (p=2.0) 0.5501 0.5643 2.5929 0.5300 0.5418 2.2189 0.5319 0.5423 1.9550 0.6416 0.6546 2.0311 
Atkinson-Gini index  0.4884 0.5848 19.7305 0.4867 0.5712 17.3679 0.4824 0.5742 19.0158 0.4083 0.4267 4.5136 
Entropy index  0.3255 0.3643 11.9156 0.3192 0.3426 7.3119 0.3177 0.3776 18.8370 0.2326 0.2627 12.9243 
Simulation 3                         
Atkinson index  0.1514 0.1828 20.7190 0.1446 0.1724 19.2191 0.1477 0.1828 23.7714 0.1103 0.1246 12.9265 
S-Gini index (p=2.0) 0.5403 0.6191 14.5799 0.5416 0.5154 -4.8468 0.5220 0.6428 23.1443 0.6416 0.6428 0.1828 
Atkinson-Gini index  0.4917 0.5260 6.9599 0.4840 0.5691 17.5686 0.4857 0.5879 21.0299 0.4083 0.4567 11.8547 
Entropy index  0.3295 0.3761 14.1291 0.3159 0.3650 15.5443 0.3216 0.3960 23.1007 0.2326 0.2560 10.0279 
Simulation 4                         
Atkinson index  0.1514 0.1628 7.4946 0.1448 0.1824 25.9931 0.1477 0.1627 10.1982 0.1103 0.1291 16.9833 
S-Gini index (p=2.0) 0.5403 0.5577 3.2181 0.5419 0.5520 1.8482 0.5220 0.5266 0.8884 0.6416 0.6504 1.3712 
Atkinson-Gini index  0.4917 0.5885 19.6745 0.4846 0.5734 18.3246 0.4857 0.5779 18.9678 0.4083 0.4568 11.8714 
Entropy index  0.3295 0.3704 12.4076 0.3167 0.3651 15.3029 0.3216 0.3659 13.7435 0.2326 0.2785 19.7082 
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