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Abstract 
Iranian government implemented two simultaneous trade and exchange rate 
reforms in 2001. Trade reforms usually come together, in a package with 
labor reforms, but in Iran this was not the case. This paper aims to examine 
the impact of the reforms - reduction in tariffs and adoption of the flexible 
exchange rate regime - on wage level among the wage earners in Iran by a 
difference-in-difference-in-difference (DDD) methodology. The used 
data is sourced from households‖ Income and expenditures surveys for the 
years of 2001, 2002 and 2006 and is combined with aggregate data on tariffs, 
imports and exports of industries by ISIC four digit levels. Findings strongly 
show that the reforms affect the wage level both individually and jointly. 
Although trade reform has a negative effect, the exchange rate reform and 
the pure (DDD) effect is positive and significant. Quantile regressions on 
several wage levels confirm the findings from average OLS wage equations. 
Workers in the lower tail of wage distribution are affected negatively from 
the reforms; conversely the magnitude of the effect is very modest and 
statistically insignificant in comparison with workers in the upper tail of the 
wage distribution. Therefore all the wage groups benefited from the 
reforms, but higher wage earners gained more.  
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1. Introduction  
Iran‖s trade policy experienced a severe change over 2001-2003. A 
magnitude of the reductions in tariff rates is considerable in comparison 
with the Indian trade reform in 1991 and Argentina in 1990s. The 
Khatami‖s government (1996-2004) increased trade protection (1997-
1998) as a result of foreign currency reserve crises to combat the impact 
of decreases in the oil prices, and due fall  in the oil revenue, to overcome 
the foreign debt crises which had been induced in the era of Rafsanjani‖s 
government (1988-1996). Table (1) shows the import and export 
volumes and currency rate (formal and black market, Rials per dollar) 
over 1987-2004. Deficit in the balance of payment convinced the policy 
makers to revise Iran‖s trade policy to decrease the demand for imported 
goods and increase non-oil exports. Therefore, they increased tariffs and 
non-tariff barriers. Consequently, average of tariff rate has been raised to 
the highest rate of 91.8 percent in 2001; with maximum rate of 520 
percent in some Harmonized System classes. Following the subsequent 
increases in oil prices, Khatami‖s government underwent a new trade 
policy and reduced tariff and non-tariff barriers in 2002. 
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Table 1. Imports, Exports and Exchange Rate in Iran (1987-2004) 

Year Imports* Exports* 
Oil and 

gas  
exports* 

Non-oil 
 exports* 

Formal  
exchange 

 rate† 

Exchange 
 rate, 
black  

market† 
1987 13236 11916 10755 1161 221.5 1134.6 
1988 11696 10709 9673 1036 237.1 954.17 
1989 13448 13081 12037 1044 299.1 1431.3 
1990 18330 19305 17993 1312 394.3 1525.8 
1991 25190 18661 16012 2649 511.7 1535.2 
1992 23274 19868 16880 2988 686.2 1624.5 
1993 19287 18080 14333 3747 1222.5 1968.8 
1994 12617 19434 14603 4831 1750 2602.2 
1995 12774 18360 15103 3257 1750 4049.3 
1996 14989 22391 19271 3120 1750 4445.5 
1997 14123 18381 15471 2910 1752 4781.5 
1998 14286 13118 9933 3185 1752 6468.3 
1999 13433 19726 16270 3456 1752 8657.6 
2000 15086 28461 24280 4181 1752 8188 
2001 18129 23904 19339 4565 1752 8008 
2002 22036 28237 22966 5271 - 8019 
2003 29561 33991 27355 6636 - 8323 
2004 38199 43852 36315 7537 - 8453 
2005 43085 64366 53820 10546 - 8763 
2006 50020 76055 62011 14044 - 8843 
۵۷۷۴ 56582 97401 81762 15637 - 9037 

Sources: Central Bank of Iran, 
*Imports and exports are in million US dollar. † Rials per US dollar  

 
While the average of tariff rates was 91.8 percent in 2001, it was 

reduced to 26.7 percent in 2002. Moreover, imports restriction and 
barriers on commodities reduced from 950 items to 82 during 1997-
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2005. Furthermore, in 2002 the government started a tarification policy, 
according to which they converted non-tariff barriers to tariff 
equivalences. As a part of this policy, import duty integration laws were 
approved and about 90 percent of import restrictions removed. In 
addition, mechanized customs services, has been practiced and also a 
unified exchange rate system was established.  Tariff rates were increased 
for about 4 percent again after implementation of the policies.  

Prior to 2001, tariff impositions on imports were based on the imports 
value, which used to be measured in terms of formal exchange rate (1752 
Rials per US dollar). In 2002 Central Bank of Iran launched a reform in the 
currency policy. The central bank eliminated the fixed exchange rate and let 
the rate to be determined by free market. Consequently, all the international 
trades have been undertaken in the market rate, which was greater than that 
of the controlled rate (1750 Rials per US dollar) and caused prices to rise. 
Therefore the reform in the trade policy was considered as an unavoidable 
policy to combat inflation which was induced by the currency reform. The 
tariff reduction has been continued by 2006; however its average 
experienced the incremental positive change of 4 percent in 2006. (Table 2) 

Tariffs are considered as a market accession index in international trade. 
In addition to non-tariff barriers which are used in the trade regime of 
Iran, tariffs are widely used as a trade policy tool too, and its extent 
depends on the currency reserve situation of Iran. Table 2 provides average 
tariff rates for agricultural and industrial sectors and the entire economy 
over 1997-2006. The average tariffs in the agricultural sectors rose from 
48.3 to 88.9 percent in 2001, but they reduced to 22.09 percent in 2002. 
Furthermore, they experienced a further upward change in 2003, which is 
due to the tarification of non-tariff barriers to tariff equivalence. The 
similar pattern is observed for industrial sectors. Average tariff rates jumped 
to 92.3% in 2001, but they experienced a sharp drop to 27 percent in 
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2002. Tariff rate for agricultural sector was relatively less than 
manufacturing by 2001, but the relative tariff rate of the former over the 
latter was increasing over the 2003-2006. Moreover, nontariff barriers 
(NTB) extensively were used for agricultural goods. In 2002, the NTBs 
were converted to ad valorem tariff equivalence, which caused tariff rates 
for this economic sector to increase due to this tarification.  

Table 2. Simple Average of Tariff Rates in Economic Sectors (In 
Percent) and Non-Tariff Barriers Demolition in Iran 

 
Year 

 
Agricul. 

sector 

 
Indust. 
sector 

 
Entire 

economy 

Imports 
license 
from 

ministry of 
industry, 

tariff 
classes 

Imports 
license from 
ministry of 
agriculture, 
tariff classes 

Forbidden  
classes 

 
Openne
ss rank 

1997 48.3 38.4 39.83 3208 145 177 143 
2001 88.9 92.3 91.8 2347 262 145 150 
2002 24.9 27.0 26.9 111 253 145 151 
2003 32.1 30.6 30.8 30 12 145 145 
2004 30.6 21.27 22.7 0 0 95 147 
2005 30.5 21.8 22.9 0 0 0 137 
2006 38.0 24.9 26.5 0 0 0 149 

Source: Zahedtalaban 2006 and Doing business 2006 

Doing business 2006 ranked Iran as 113th among 181 countries in 
terms of trading across borders, and heritage foundation ranked her 
openness in 2001 and 2003 as 150th and 145th respectively. By 2003 more 
than 24 sorts of tax duties were charged from imported goods. Although 
their estimated tariff equivalence was not more than 4 percent of 
commodities‖ value, the huge size of paper works and bureaucracies 
made Iranian trade regime as one of the most complicated trade regimes 
of the globe. Table 2 shows that required import licenses from the state 
authorities were demolished over 1997-2004. For instance, 3353 tariff 
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classes out of total classes were subject to license acquisitions in 1997, but 
they were reduced to 42 cases in 2003 and zero case from 2004. In 2001 
total numbers of tariff codes were 5012, of which 1.3 percent were 
subjected to zero tariff rate and 28.3 percent had the maximum rate of 
520 percent. The total number of tariff classes in 2003 increased to 5252, 
while the maximum tariff rate increased to 4 percent (with 12.3 percent 
out of the 5252 codes) and its maximum was 150 percent of imported 
commodities‖ value (with the share of 0.53 percent)(Table 3).  

Table 3. Minimum/ Maximum of Tariff Rates and Their Share in The 
Total Tariff Codes 

Year 

Total 
number 
of tariff 
codes 

Min of 
tariff 
rates 

Share of 
tariff 
codes 

with the 
Min rate 

Max of 
tariff rates 

Share of 
tariff 
codes 

with the 
Max rate 

Share of 
tariff 
codes 
higher 

than 15% 
1997 5015 0 20.7 95 0 56.4 
2001 5112 0 1.3 520 28.3 69.3 
2002 5112 1 29 126 7 42.6 
2003 5252 4 12.3 150 0.53 48.6 
2004 6770 4 33.1 185 0.1 47.2 
2005 6905 4 32 150 0.1 47 
2006 6924 4 32.8 200 1 48.4 

Source: Zahedtalaban 2006 

Labor market  
These drastic reforms in the trade and exchange rate policy may have 
impacts on wages and labor mobility across the economic activities. 
Theoretically it is argued that tariff rate and import value have negative 
associations. To get a preliminary idea of whether trade reform contributed 
to any changes in the relative prices, which is directly affected by trade 
barriers and relative wages, I computed average of wages for workers in 
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urban and rural areas in Iran over 1998-2005. Figure 1 plots the relative 
wages of rural on urban workers. About 82% of agricultural activities are 
formed in rural areas of Iran, while majority of employed populations in 
manufacturing (76 percent) is in urban areas. Therefore with a quite close 
accuracy, wages in rural and urban areas can reflect the wages in 
agricultural and industrial sectors, respectively. The relative wages show a 
rise after the reform in trade policy in 2001. Moreover, the relative prices 
for agricultural over manufacturing commodities in figure 2 shows a rather 
smooth increase over 2001-2004.  

 

Figure 1. Relative Wage: Rural to Urban 
Source: Calculated from household income and expenditures data (SCI) for 
full time workers older than 10 years  

 

Figure 2. Relative Prices, Agricultural over Manufacturing 
Source: Central Bank of Iran, annual balance sheet (1996-2005)  
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Figures 1 and 2 show that relative wage of rural to urban is steadily 
below one but relative prices of agricultural prices on manufacturing are 
increasing. The similar wage gap is observed for labors with skill levels, 
which is shown in figure 3. Fenestrate and Hanson (2001) argue that 
international trade is indeed an important cause for increase in wage gap 
in the US through production sharing. Trade in inputs and intermediate 
goods raise relative demand and wages of the workers who are working 
in the economic sectors which are using the imported inputs, therefore it 
may raise relative wages. Table 4 shows that although share of capital 
goods is declining, that of intermediate goods is evidently rising over the 
1999-2007. Consequently, this larger magnitudes of imported 
manufacturing inputs, may lead to further supply of manufacturing 
goods, which in turn prices of these commodities will decline or at least 
go up very gradually.  Moreover the share of consumption and final 
goods fell from 0.154 to 0.137 over the years. 

Table 4. Composition of Imported Goods over 1999-2007 

 
1999 2000 2001 2002 2003 2004 2005 2006 2007 

Intermediate 
inputs 

0.489 0.515 0.467 0.438 0.457 0.671 0.648 0.655 0.681 

Capital goods 0.356 0.337 0.404 0.434 0.423 0.229 0.235 0.197 0.182 

Consumption 
goods 

0.154 0.147 0.129 0.128 0.120 0.100 0.117 0.148 0.137 

Source: Statistical center of Iran, annual yearbook of statistics (1999-2007) 

Removal of trade barriers is likely to have a significant impact on trade 
and wages across industries, thus one may raise the question whether 
international trade can drive wages in Iran? This paper aims to examine 
the effect of trade policy reform on wage level in Iran by controlling for 
skill levels, gender, region and activity of workers. 

I use a unique data set which individualizes with trade flows, imports 
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and exports and protections (by industry, 4-digit ISIC codes) for 
individuals. The micro data is sourced from Iranian Income and 
Expenditure Surveys 2001 and 2006. The data set is a survey which 
consists of a detailed information on the individual‖s wage for daily work, 
hours and weekly days of work in the first and second jobs, based on age, 
gender, region of living (urban or rural), marital status, relation with the 
head of household, educational attainment, sector of employment 
(agricultural, industrial, services), job type (private sector wage earner, 
working at public sector, independent worker or self-employed). 
However, information for the work hours is not surveyed for the years 
prior to 2005. 

I estimated linear OLS models for log monthly wage earning of 
workers who participated in the labor market in order to test the impact of 
trade liberalization on wage formation between the sectors for which tariff 
rates experienced a reduction and versus those which had not any cut in 
tariffs. I used several specifications to achieve a reliable inference and used 
alternative method of estimation to check the robustness of findings. To 
this end, the wage equations are estimated by quantile regression method 
to consider the treatment effect of trade policies on the earning in different 
wage quantiles, namely low and high wage earners.  

The main question addressed in this study is to what extent tariffs and 
trade flows affected wage levels in Iran. Tariff reduction is supposed to 
decrease wage differentials, holding other factors constant. To the best of 
my knowledge this is the first attempt that examines the effects of trade 
reforms on the labor market of Iran. The dependent variable in this study 
is individuals‖ monthly wage level, as measured by monthly net 
permanent plus overtime earning of employees aged 10 and 60 years. 
Therefore, scope of the study does not include the self-employed and 
employers. I compare the change in log wage levels during two separated 
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years of 2001 ( years of trade reform) and 2006 (5 years after program) 
for two groups of economic sectors in which the program group had a 
tariff cut in 2001, but the control group had no tariff reduction in neither 
of years. Since firms‖ adjustment in response to an economic reform is a 
matter of long term change, the year of 2006 is chosen to capture the 
long term effect of firms, however one can check other years. 

Main findings of this paper can be summarized as follows: I find that 
unconditional effect of the trade reform has negative and significant 
effects on the wage levels of program groups. This finding is robust with 
respect to the estimation method which estimates the effect for several 
deciles of log wage distribution. In addition, after controlling for 
individual characteristics, imports, province where the individual is 
residing, age, job sector, schooling and profession, the results remain 
unaltered. Although the magnitude of effect is not very sizable, it is quite 
strongly significant at conventional significant levels.  
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Figure 3. Log Real Wage Distributions in Programmed and Control 
Industries in 2001 and 2006 

 
Figure (3) shows the distribution of monthly log real wages of 

workers who are working in the program and control ISIC groups. As it 
is observed from the first and second panel above, there is a slight change 
in the shape of the wage distribution across economic activities. 
However, it is similar to those in the preprogram year. Therefore, visual 
appraisal of the data and their graphs is not convincing for rejection or 
confirmation of the policy‖s effects on the labor market and a quantitative 
policy evaluation if inevitable. 

 The paper is organized as follows: in section 2, I provide a brief 
outline of literature on trade liberalization and wage inequality. 
Technical framework of analysis is presented in section 3. Subsection 
3.3 introduces data set and 3.4 gives econometric consideration of 
analytical model and the data set. Section 4 is devoted to the 
estimations, statistical inferences and empirical analysis. Finally, the last 
section summarizes and concludes.   
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2. Literature Review 
Most papers on globalization and wage inequality raise a hypothesis 
according to which trade liberalization and trade policies are the main 
causes of wage inequality. Their reasoning usually is based on the well-
known international trade theory of Heckscher - Ohline (henceforth H-
O). The theory, in the simplest form, includes two production factors 
(skilled and semiskilled works) and two commodities, of which one is 
more skill intensive. It implies that countries are specialized in the 
production of commodities, whose factors are abundant. Developed 
countries are specialized in production of commodities whose labor 
input is skilled; conversely, developing counties are specialized in 
activities which are unskilled labor intensive. Since, the developed 
countries are mostly endowed with more skilled labor, and developing 
countries are of more unskilled labor. Trade liberalization between these 
two groups raises the wages and demand for skilled labor in developed 
countries, but it will increase the demand and wages of unskilled people 
in developing countries as well. Therefore, trade liberalization will 
decrease the inequality of wages in developing country. 

During recent years, this simple implication has been the concern of 
numerous papers. Literature on the issue of wage disparity and trade 
liberalization shows two streams in empirical works. The researchers 
have studied the association between wage inequality and trade 
liberalization by making use of micro data on families and firms and 
aggregate data from macroeconomic time series. The first group of 
papers has examined the effect of trade liberalization on the individual‖s 
hourly wage and industry wage premium. 

  Making use of micro-data, Mithra and Kumar (2005) found a 
negative but significant relation between trade liberalization and wage 
inequality in India. In addition, Dutt (2003) explored a similar 
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association between wages and tariffs in Indian economy at sector wide. 
Katz and Murphy (1998) studied the structure of wages in the US for 
1963–1987 and concluded that increases in the demand for college 
educated and highly skilled labor will raise their wage compared to the 
unskilled wage earners, although this pattern was not stable for entire 
range of their sample.  Furthermore, they note a change - that causes the 
shifts in the demand for labor- only happens in specific sectors of the 
economy. They argue that these kinds of intra sector shifts are due to skill 
bias. Finally, they conclude solely 1/3 of wage differences among workers 
can be assigned to education, experience and gender, and the rest of it 
arises from skill differences among workers.  

Esquivel, G. Rodriguez-Lopez, J.A. (2003), Ketzo Dikenson(1989), 
Krueger and Summers (1988), Gaston and Trefler (1998), Beaulieu E. 
,et al.(2004), Goldberg and Pavcnik (1994) in the framework of a model 
known as “industry wage premium” have examined the relationship  
between tariffs, wages; and trade flows. All these papers use micro data in 
household level and estimate two stage regressions to evaluate the 
relation of trade liberalization and wage premium steamed from the 
industries in which the individuals are employed. Attanasio, Goldberg 
and Pavcnik (2004) studied tariff reduction effects on wage distribution 
in Columbia during 1980-1990. Their results signify that greater 
reduction in tariff results in higher wage premiums. In addition, wage 
premium arising from skill in each sector is independent of tariff levels in 
that sector and the effects of trade liberalization on the wage distribution 
are modest. Revenga and Montenegro (1998) and Hanson and Harrison 
(1999) used Mexican tariff rates and import-license coverage rate, and 
Robertson (2004) used product price changes in Mexico (he assumes 
that trade liberalization affects product prices) in order to analyze the 
effect of trade liberalization on the wage gap in Mexico.  
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With a similar model of Attanasio, Goldberg and Pavcnik (2004), 
Mishra Kumar (2005) has studied the inequality of wages in the inter 
industry sector of India. Their findings show a strong negative relation 
between changes in trade policy and wage difference in India. They note 
that tariff reductions in the sector which consists of a larger fraction of 
unskilled worker, lead to larger increase in wage premium. Therefore, 
relatively unskilled worker are winners of the policy. Using micro-data, 
Zaki (2011)shows that both non-tariff measures and red tape barriers 
have a higher impact on wage disparity than traditional tariffs. Females, 
urban workers and blue collars are more affected by such barriers. Finally, 
when the effects of observable worker characteristics are filtered out, it 
turns out that wage premia are negatively affected by all trade barriers. 

In the second group of papers, Beter et al. (1999), based on H-O – 
Samuelson theorem, with application of cointegration technique and 
making use of a micro type regression, have estimated a long run 
relationship between wage premium and openness of economy and the 
commodity prices as well. They conclude that, falls in the prices of labor-
intensive commodity explain the inequality of wags over two decades, but 
the rises in college educated labor share decrease the inequality of wages in 
Chile. In addition, openness of economy, which is defined as higher trade 
volume to GDP, increases the wage gaps of skilled and unskilled workers.  
Using micro data, Sanguinett and Galiani (2003) in the general framework 
of H-O‖s theory, estimated the relation between imports and wage 
inequality in Argentina. They found that trade reform has contributed to 
the increases in wage differences, but it explains a relatively small 
proportion of the observed increase in wage inequality. 

Although many papers have examined the relationship between trade 
liberalization and wage inequality, there is not yet a general agreement 
among researchers about whether trade liberalization can account for the 
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rising wage disparities. Gaston and Trefler (1992), Leamer (1993), 
Brown, Deardorff and Stern (1993), Borjas and Ramey (1994), Feenstra 
and Hanson (1997), Borjas, Freeman and Katz (1997), Revenga and 
Montenegro (1998), Hanson and Harrison (1999), Robertson (2004), 
conclude that trade liberalization played a major role in increasing wage 
inequality. But some studies argue that trade liberalization does not have 
any significant effect on wage inequality, Harrigan (2000), Haskel and 
Slaughter (2003), Trefler (2004) among others. Katz and Murphy 
(1992), Lawrence, Slaughter, Hall, Davis and Topel (1993), Berman, 
Bound and Griliches (1994), Haskel and Slaughter 1998, Katz and 
Author (1999), suggest that skill biased technological change is the major 
reason for increasing wage inequality.  

3 The Analytical Framework  
This section at first introduces the empirical models for the individual‖s 
log wage, the human capital model at section 3.1. Then subsection 3.2 
describes the data, and subsection 3.3 details the so called policy design 
modeling strategy for individual‖s wage level. 

3.1 Individual’s Wage: Human Capital Model  
A general empirical model which extensively is used (Gaston and Trifler 
1994, Feliciano 2001, Galiani and Sanguinetti 2003, Gasparini 2004, Kijima 
2006, and Zaki 2011 among others) to quantify directly the effect of trade 
barriers on wage disparity is augmented Mincerian (Mincer, 1974) earning 
equation, which uses micro data in either household or firm levels. The 
one-step individual wage modeling strategy adopts an inter-industry wage 
differentials approach to explore if labors in highly protected industries earn 
higher wages. To this end I propose the following wage equation which in 
addition to the individual‖s human capital (schooling), demographic, gender 
and regional characteristics, is a function of international trade flows for the 
sector in which a worker or an employee is working. Furthermore, to 
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evaluate the effects of trade reform I add three dummy variables of Time, 
Treatment and interaction of Time and Treatment. Estimated coefficient of 
the interaction term is called conditional treatment effect.  
 

1 2 3

4 5 6

7

log( )i i i i i i i i i

i i i i i

i i i i

w Time TreatmentT TreatmentT Time

TreatmentE TreatmentE Time TreatmentE TreatmentT

TreatmentE TreatmentT Time u

  

  



     

    

   

  β R γ J λH α T

 

 (3-1) 

Where; 

iu : Disturbance term and  

iw : Wage of individual i  in the period of t 

iH :Includes  individual 'si  characteristics 

iT : Includes  import and export volumes for the sector that individual i is working    

iR : Includes regional dummy  

iJ :Includes dummy variables of job affiliation and professions 
Time : Dummy variable which takes 0 for the year of pre reform (2001)and 1 for 
the year of post program (2006) 
TreatmentT : Dummy of Tariff reduction, takes 1 if the ISIC code belongs to the 

treatment group ( the codes that have a tariff reduction in 2001) in either of the years, 
and takes 0 otherwise 
TreatmentE : Dummy of adoption of the flexible exchange rate regime, takes 1 if 

the activity in which individual I is working is tradable in either of the years, and 
takes 0 otherwise 

Dependent variable of the model is monthly real wage of worker i  in his 
wage earning job (some workers hold second job). The volumes of 
imports, exports and tariff rates are used as trade liberalization proxies in 
each industry. In addition to the variables like gender, age ( as a proxy for 
potential experience), square of age, which have been included in the 
canonical model, I add the dummy variable of living in rural or urban 
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areas for individual i , his/her job sector and professional group dummied 
as explanatory variables to capture the location specific effects and sector 
heterogeneity. Given the modeling, I have incorporated dummy 
variables of time, program and their interaction to catch conditional 
effect of trade reform on the individuals‖ wage. 

3.2 Data Description 
The paper uses 2 separated years 2001 and 2006 with respectively 16291 
and 18847 wage earners. Moreover, three variables including industry 
tariff rates, imports, and exports are combined with the data set of HIES, 
which are provided annually by SCI1. The trade policy variables are 
extracted from PC/TAS2 over 2001-2006. This section introduces the 
main features of the dataset. 

Since all family members are not in the age of economic activity, I have 
restricted the data to the individuals aged between 10-60 years with 
positive monthly earning.  The used data set is quite rich and I can control 
for sector specific effect (agricultural, mining, constriction, industrial or 
services). In addition, I can control for whether an individual is working at 
private or public sector. Data on international trade was extracted from 
PC-TAS for 2001-20063. Classification system in PC-TAS is HS4 in U.S. 
million dollars5. Given the categorization system, I made a direct 
correspondence between the individual and the quantity of exports, 
 
1- Statistical Centre of Iran 
2- PC- Trade Analysis System 
3- The employment of industry are reported by four digit ISIC levels, therefore volume 

of exports and imports can be individualized after mapping the ISIC with HS by the 
industry. 

4- Harmonized System 
5- Main complexity of modeling and estimation in the paper is sourced from the 

differences of two systems of coding in ISIC and H.S. I had to use CPC5 coding to 
correspond the H.S to 4-digit ISIC, (revision 3). 
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imports and tariff rate of the industry which he/she is working in. 
Table 5 shows the descriptive statistics for all individuals with daily work 

hours of greater than zero. The survey includes 1682 and 19304 individuals 
with positive monthly wage respectively for 2001 and 2006. Average of 
monthly real earning of employed individuals is 778512 and 2004387 Rials 
respectively for the years 2001 and 2006. Average age of worker in the 
sample range from 34.7 to 34.36 years. 11 percent of the employed are 
females and 35 percent and 28 percent of work force are employed in public 
sector respectively in 2001 and 2006.  Construction sector is of the biggest 
share among economic sectors, with 0.216 and 0.25 in the years under 
study. Moreover, the industrial sectors which has tradable outputs and are on 
the exposure of drastic tariff reduction has reduced in size from 0.192 to 
0.16, while construction (a non-tradable) sector has expanded.   

Table 5a. Summary Statistics, Year 2001 

Variable Obs Mean 
Std. 
Dev. 

Min Max 

Log of  monthly real income 16823 13.28 0.84 8.41 17.03 
Years of schooling 16823 7.02 4.85 0 26 
Age 16823 34.7 12.2 7 86 
Sex equals 1 if male 16823 0.887 0.31 0 1 
Public 16823 0.350 0.47 0 1 
Craftsman 16823 0.306 0.46 0 1 
Salesman 16823 0.063 0.24 0 1 
Clerk 16823 0.065 0.24 0 1 
Technician 16823 0.056 0.23 0 1 
Professional 16823 0.164 0.37 0 1 
Working in agricultural, forest 
and fishery  sectors 16823 0.120 0.32 0 1 

Working in industrial sector 16823 0.192 0.39 0 1 
Working in construction  sector 16823 0.216 0.41 0 1 
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Variable Obs Mean 
Std. 
Dev. Min Max 

Working in mining  sector   min 16823 0.015 0.12 0 1 
Urban=1 if living in urban 16823 0.510 0.50 0 1 
Imports volumes in US Billion $ 16823 0.08 0.31 0 1.87 
Table 5b: summary statistics year 
2006   
Log of  monthly real income 19304 14.25 0.81 9.20 17.65 
Years of schooling 19304 9.34 4.01 0 29 
Age 19304 34.36 11.87 10 99 
Sex 19304 0.89 0.32 0 1 
Public 19304 0.28 0.45 0 1 
Craftsman 19304 0.28 0.45 0 1 
Salesman 19304 0.07 0.25 0 1 
Clerk 19304 0.06 0.24 0 1 
Technician 19304 0.05 0.22 0 1 
Professional 19304 0.16 0.37 0 1 
Working in agricultural, forest 
and fishery  sectors 

19304 0.12 0.33 0 1 

Working in industrial sector 19304 0.16 0.37 0 1 
Working in construction  sector 19304 0.25 0.43 0 1 
Working in mining  sector   min 19304 0.01 0.12 0 1 
Urban=1 if living in urban 19304 0.51 0.50 0 1 
Imports volumes in US Billion $ 19304 0.13 0.56 0 5.87 
Source: Households‖ Income and expenditures, SCI 2001 and 2006.  
Note: We use International Standard Classification of Occupations (ISCO) to divides 
jobs in 6 groups. 
Professionals: Managers and Professionals, Technicians: Technicians and associate 
professionals, clerks: Clerical support workers, simple workers: Skilled agricultural, forestry 
and fishery workers and Elementary occupations, craftsmen: Craft and related trades 
workers and  Plant and machine operators, and assemblers, sales: Service and sales workers 
‡the survived individuals in the HEIS are not the same across the years; therefore our 
data is not a panel. 
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3.3 Policy Design and Econometric Consideration  
This section describes estimation procedure of the specified model (3-1) 
to analyze the effect of trade reform on wages in individual level. 
Therefore, unit of analysis is an individual who is employed in an industry 
as wage earner. Our main purpose is to evaluate the trade reform which 
had taken place in 2001 in the form of tariff cuts. The tariff reduction was 
done mainly for manufacturing sectors (see appendix, table A1). 
Establishment of foreign banks, insurance companies and other services are 
forbidden in Iran. Although, reported tariff rates are zero for these 
activities, nontariff trade barriers for the sectors are infinite. This is the 
main logic that we could not include the tariff rates directly in the model as 
explanatory covariate. To make a plausible modeling and achieve a reliable 
analysis, I use the well-known difference-in-difference methodology to 
evaluate the implemented trade reform on the individuals‖ wage level. 

To set up the quasi experimental policy evaluation, I used two groups 
of activities for two separated years 2001 and 2006. The used data is not 
panel; consequently the control and program group is different across the 
years. The program group are those industries that have 0Tariff   in 
2001, in the same year control industries are defined as 0Tariff   and 

0Tariff  . The time variable equals 0 in 2001 and it takes 1 in 2002 and 
2006 for all individuals, including treated and untreated. In addition, 
treatment binary variable takes 1 if the individual is working in an 
industry which comes up with tariff reduction and 0 otherwise. For the 
year 2006, and the for the people who are employed in the program 
industries, those that experienced a tariff cut in 2001, the treatment 
binary covariate takes 1,  and it  takes 0 otherwise.  

Another important policy change was the adoption of the flexible 
exchange rate regime in 2001. As a consequence, this policy changes might 
have had an impact on wage inequality as well. Is it possible to purge the 
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effects of different policies that were implemented successively? I used 
difference in difference in difference (DDD) methodology in empirical part. 
To do so, I use the tradable activity as the economic activities that are mostly 
affected from exchange reforms. Therefore I define a binary variable which 
takes 1 if the sector that individual i is employed in is a tradable sector and 
takes 0, otherwise in all the three years.  

4 Specifications – Empirical Findings 
This section empirically studies whether tariff cuts have any significant 
impact on the individual wage level. Individual‖s monthly earning is 
estimated by OLS and also by quintile regressions to capture effects of 
tariff cuts and trade flows directly on mean of wages and the wages in 
different wage quintiles and to check for robustness of findings as well. 

4.1 Individual’s Wage Equation 
A simple comparison of the change in the log real monthly income for the 
years 2001, 2002 and 2006 between control and industries with tariff 
reduction in the table 6, reveal that average wages for treatment group and 
control industries have decreased -0.363 during the years. Conversely, 
effect of exchange reforms over the years is positive and equals to 0.169. 
The pure effect the two consecutive reforms is positive and amounts to 
0.139. However, it appears insignificant in the unconditional estimated 
model. Conditional model with the basic covariates is presented in column 
(2) and the augmented model with province binary covariates is reported 
in column (3). The magnitude of estimated DDD is positive and quite 
similar; however the discussions are based on the conditional model with 
province dummy variables to control for province heterogeneity. Given 
the 2002 exchange reform, net effect of trade reform on average wages is 
negative and strongly significant. This finding is very similar to that of 
Arbache, Dickerson, and Green (2003) that find a negative change in the 
average wages in the tradable sector following extensive trade liberalization 
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in Brazil in the 1990s. Conversely, ceteris paribus the effect of exchange 
reform on the wages is positive, implying that Rials‖ revaluation played as a 
protective trade policy in Iran. The DDD is significant and positive, 
suggesting that the trade reform and the consecutive exchange reform have 
led to positive change in average wage levels, but it is not clear which wage 
groups benefited more. This idea will be examined in the proceeding 
section by making use of quantile regressions. 

Besides the treatment and time variables, there are other control 
variables that determine the average wage level. Individual‖s human 
capital and her age (which proxies her potential experience) appeared 
significant and consistent with those observed in the underlying 
literature. The estimated coefficient for years of schooling does not alter 
across the models and the age has inverse U shape effects on the wage 
level. Male workers are paid more than females, implying that, after 
controlling for other factors, females are faced with gender wage 
discrimination. Similarly, on average people who are working in public 
sector earn more than their counterparts in private sector. All of the 
occupational binary variables are significant, and wage earners in 
agricultural activities are paid the least wage in comparison with the 
service, industry, mining and construction sectors. Imports have positive 
and strongly significant impacts on wages, regarding the composition of 
the imported goods (table 4), whose major fraction is capital or 
intermediate inputs. These goods are more likely the complementary of 
labour input in the manufacturing; therefore they provide job 
opportunities and earnings for labor force.    
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Table 6. Unconditional and Conditional Difference-in-Difference- 
in-Difference Estimations of Treatment Effects 

 (1) (2) (3) 

VARIABLES unconditional conditional 
conditional with 

province dummies 
time 0.206*** 0.140*** 0.146*** 
 (41.63) (32.10) (33.54) 
treatmentE -0.718*** -0.182*** -0.174*** 
 (-23.01) (-6.600) (-6.385) 
treatmentT 0.113*** 0.106*** 0.0989*** 
 (5.789) (5.502) (5.175) 
treatmentT×Time -0.363*** -0.196*** -0.182*** 
 (-4.140) (-2.750) (-2.586) 
treatmentE×Time 0.169*** 0.0691*** 0.0635*** 
 (8.372) (4.166) (3.874) 
treatmentE×treatmentT 0.679*** 0.117*** 0.103** 
 (13.20) (2.724) (2.427) 
treatment×EtreatmentT×Time 0.139 0.140** 0.129** 
 (1.499) (1.954) (1.981) 
Years of schooling  0.0405*** 0.0400*** 
  (46.67) (46.46) 
Age  0.114*** 0.112*** 
  (70.19) (70.24) 
Age squared  -0.00127*** -0.00125*** 
  (-56.38) (-56.23) 
Female 0 male 1  0.504*** 0.473*** 
  (54.03) (51.15) 
Public 1 private or 
cooperative sectors 0 

 0.312*** 0.297*** 
 (34.77) (33.42) 

Craftsman  0.225*** 0.233*** 
  (25.81) (26.97) 
Salesman  0.169*** 0.168*** 
  (12.02) (12.12) 
Clerk  0.170*** 0.162*** 
  (11.56) (11.19) 
Technician  0.224*** 0.227*** 
  (14.26) (14.61) 
Professional†  0.0557*** 0.0644*** 
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  (4.185) (4.903) 
Working in agricultural, 
forest and fishery sectors 

 -0.0537*** -0.0117 
 (-3.197) (-0.707) 

Working in industrial sector  0.0348** 0.0328** 
  (2.287) (2.173) 
Working in construction  sector  0.0793*** 0.0704*** 
  (7.967) (7.127) 
Working in mining  sector   min‡  0.385*** 0.373*** 
  (14.12) (13.83) 
Urban=1 if living in urban  0.123*** 0.123*** 
  (19.73) (19.77) 
Imports volumes in Billion US $  0.0176** 0.0259*** 
  (2.137) (3.164) 
Constant 13.69*** 10.41*** 10.53*** 
 (2,181) (349.6) (301.9) 
    
Observations 54,888 54,888 54,888 
R-squared 0.060 0.387 0.406 
Notes: t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.10 
Dependent variable is Log of monthly real income. 
 Column 3 includes dummy variables for provinces, not reported   
†-simple workers are the reference for profession dummy variable 
 ‡-services sector is used as reference economic sector 
¶Wage are deflated by prices index 100=2007 
treatmentT: treatment dummy variable for tariff  reduction 
treatmentE: treatment dummy variable for exchange reform 
Time: trend variable 
Sectoral individualized export volume is not found as a significant 
determinant; therefore it was excluded from the specifications. 
Estimated values for the coefficients of province dummy variables are not 
reported here, but they are available from author. 

4.2 Quantile Regressions 
The reported results in table 6 show that, on average, trade reform and 
individual observable characteristics affect individuals‖ wage levels. 
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Namely, those models can address the question of whether trade 
protection and individualized trade flows significantly determine the 
average of wages”, while one can raise this question, “ do the reforms 
shape the wage levels differently for low wage earners than for average or 
higher wage earners?”. A quantile regression represents a change in the 
dependent variable which is induced by a one unit change in the 
independent variable for a particular quantile. This section applies the 
quantile regression to estimate the DDD for selected quantiles 25th, 50th, 
75th and 90th in the wage distribution which is reported in Table (7) for 
the quantile regression (3.1).  The estimates show conditional DDD 
effects are consistently positive and significant for all the selected 
quantiles, except in the 0.25th quantile regression.  

Table 7. Conditional difference-in-difference-in-difference estimations 
of treatment effect, individual‖s log hourly wage quantile regressions 

 (1) (2) (3) (4) 
Variables 0.25th 0.5th 0.75th 0.9th 
time 0.146*** 0.165*** 0.172*** 0.171*** 
 (30.90) (45.66) (43.87) (29.76) 
treatmentE -0.259*** -0.170*** -0.157*** -0.155*** 
 (-8.545) (-7.485) (-6.503) (-4.498) 
treatmentT 0.107*** 0.0716*** 0.0476*** 0.0372 
 (5.036) (4.503) (2.844) (1.546) 
treatmentT×Time -0.169** -0.238*** -0.288*** -0.258*** 
 (-2.263) (-4.147) (-4.703) (-3.047) 
treatmentE×Time 0.123*** 0.0582*** 0.0464*** 0.0320 
 (6.755) (4.255) (3.198) (1.540) 
treatmentE×treatmentT 0.183*** 0.0599* 0.0766** 0.0912* 
 (3.862) (1.691) (2.058) (1.729) 
treatmentE×treatmentT×
Time 

0.0901 0.217*** 0.238*** 0.203** 
(1.136) (3.559) (3.667) (2.265) 

Years of schooling 0.0331*** 0.0271*** 0.0257*** 0.0276*** 
 (32.87) (37.92) (34.30) (25.04) 
Age 0.124*** 0.0877*** 0.0671*** 0.0585*** 
 (67.05) (65.70) (48.50) (29.58) 
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 (1) (2) (3) (4) 
Variables 0.25th 0.5th 0.75th 0.9th 
Age squared  -0.00143*** -0.000985*** -0.000714*** -0.000579*** 
 (-56.36) (-52.91) (-36.84) (-20.90) 
Female 0 male 1 0.602*** 0.433*** 0.390*** 0.384*** 
 (56.66) (56.24) (48.76) (33.78) 
Public 1 private or 
 cooperative sectors 0  

0.419*** 0.330*** 0.271*** 0.223*** 
(43.03) (44.54) (32.74) (17.45) 

Craftsman  0.215*** 0.224*** 0.252*** 0.293*** 
 (24.35) (31.21) (30.14) (22.89) 
Salesman  0.192*** 0.155*** 0.157*** 0.204*** 
 (12.81) (13.45) (12.38) (10.93) 
Clerk  0.181*** 0.181*** 0.181*** 0.204*** 
 (11.47) (14.89) (13.61) (10.39) 
Technician  0.249*** 0.255*** 0.275*** 0.305*** 
 (14.64) (19.69) (19.58) (14.80) 
Professional† 0.194*** 0.244*** 0.260*** 0.289*** 
 (13.29) (22.27) (21.43) (15.85) 
Working in agricultural,  
forest and fishery sectors 

-0.150*** -0.0871*** -0.0238 0.0165 
(-8.420) (-6.297) (-1.568) (0.753) 

Working in industrial 
sector   

0.0515*** 0.0579*** 0.0653*** 0.0950*** 
(3.090) (4.609) (4.830) (4.763) 

Working in construction  
sector    

0.0162 0.0347*** 0.0581*** 0.0672*** 
(1.569) (4.231) (6.198) (4.707) 

Working in mining  
sector   min‡   

0.296*** 0.319*** 0.420*** 0.493*** 
(9.916) (14.21) (17.55) (14.37) 

Urban=1 if living in urban   0.133*** 0.0829*** 0.0720*** 0.0713*** 
(19.29) (16.09) (13.36) (9.362) 

Imports volumes in US 
Billion $   

0.0141 0.0112* 0.0164** 0.0298*** 
(1.642) (1.651) (2.190) (2.649) 

Constant 9.906*** 11.16*** 11.86*** 12.21*** 
 (291.3) (454.8) (459.7) (326.7) 
     
Observations 54,888 54,888 54,888 54,888 
t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.10 

The model shows that region (urban=1) has a positive and significant 
effect on the individual‖s wage for all the quantiles; however magnitude 
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of the effect decreases with the quantiles. Workers in private sector earn 
less than those in other sectors, and the estimated parameter decreases in 
absolute value for higher quantiles, suggesting that wage earners in higher 
quantile may have higher bargaining power against their employers. 
Industry level imports improve worker‖s wage for all percentiles but the 
effects did not appear significant for exports, consequently I decided to 
exclude it from estimation. Estimated coefficient for 90th quantile is twice 
that of 25th quantile, therefore there is more gain from tariff reduction 
higher wage earners. 
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5 Concluding Remarks  
In 2001, Iranian government implemented a trade reform and at the 
same time adopted a flexible exchange rate regime. These two policy 
changes are expected to affect labor market and particularly the wage 
levels. Making use of (DDD) methodology, this paper aimed to calculate 
the effect of different policies that were implemented quite 
simultaneously. The finding explored that joint effects of the policy is 
positive and statistically significant,  however after controlling for other 
determinants of wage level, trade reform affected wages negatively  but  
the converse is true for change in exchange rate determination regime. 
Estimated parameters for quantile regressions show that (DDD) is 
positive for all studied quantiles but the magnitude of estimated values is 
larger for employees in the upper tail of log wage distribution. Therefore, 
from earning aspects, one can infer that these two joint policies benefit 
the rich, but they do not make poor people much poorer.   
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 Appendix 1 

Table A1. Activities with Tariff Reduction in 2001 
ISIC Activity groups 

0112 
Growing of vegetables, horticultural specialties and nursery 
products  

0113 Growing of fruit, nuts, beverage and spice crops 
 

1010 Mining and agglomeration of hard coal 
 

1020 Mining and agglomeration of lignite 
 

1030 Extraction and agglomeration of peat 
 

1310 Mining of iron ores 
 

1320 
Mining of non-ferrous metal ores, except uranium and 
thorium ores  

1410 Quarrying of stone, sand and clay 
 

1421 Mining of chemical and fertilizer minerals 
 

1422 Extraction of salt 
 

1429 Other mining and quarrying n.e.c. 
 

1520 Manufacture of dairy products 
 

1532 Manufacture of starches and starch products 
 

1533 Manufacture of prepared animal feeds 
 

1542 Manufacture of sugar 
 

1543 Manufacture of cocoa, chocolate and sugar confectionery 
 

1544 
Manufacture of macaroni, noodles, couscous and similar 
farinaceous products  

1600 Manufacture of tobacco products 
 

1711 Preparation and spinning of textile fibres; weaving of textiles 
 

1721 Manufacture of made-up textile articles, except apparel 
 

1723 Manufacture of cordage, rope, twine and netting 
 

1729 Manufacture of other textiles n.e.c. 
 

1810 Manufacture of wearing apparel, except fur apparel 
 

1912 
Manufacture of luggage, handbags and the like, saddlery and 
harness  
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2010 Sawmilling and planning of wood 
 

2021 
Manufacture of veneer sheets; manufacture of plywood, 
laminboard, particle board and other panels and boards  

2022 Manufacture of builders' carpentry and joinery 
 

2023 Manufacture of wooden containers 
 

2101 Manufacture of pulp, paper and paperboard 
 

2102 
Manufacture of corrugated paper and paperboard and of 
containers of paper and paperboard  

2109 Manufacture of other articles of paper and paperboard 
 

2211 
Publishing of books, brochures, musical books and other 
publications  

2221 Printing 
 

2310 Manufacture of coke oven products 
 

2320 Manufacture of refined petroleum products 
 

2411 
Manufacture of basic chemicals, except fertilizers and nitrogen 
compounds  

2413 
Manufacture of plastics in primary forms and of synthetic 
rubber  

2422 
Manufacture of paints, varnishes and similar coatings, printing 
ink and mastics  

2424 
Manufacture of soap and detergents, cleaning and polishing 
preparations, perfumes and toilet preparations  

2429 Manufacture of other chemical products n.e.c. 
 

2430 Manufacture of man-made fibres 
 

2511 
Manufacture of rubber tyres and tubes; retreading and 
rebuilding of rubber tyres  

2519 Manufacture of other rubber products 
 

2520 Manufacture of plastics products 
 

2692 Manufacture of refractory ceramic products 
 

2694 Manufacture of cement, lime and plaster 
 

2695 Manufacture of articles of concrete, cement and plaster 
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2696 Cutting, shaping and finishing of stone 
 

2699 Manufacture of other non-metallic mineral products n.e.c. 
 

2710 Manufacture of basic iron and steel 
 

2811 Manufacture of structural metal products 
 

2812 Manufacture of tanks, reservoirs and containers of metal 
 

2893 Manufacture of cutlery, hand tools and general hardware 
 

2899 Manufacture of other fabricated metal products n.e.c. 
 

2912 Manufacture of pumps, compressors, taps and valves 
 

2913 Manufacture of bearings, gears, gearing and driving elements 
 

2914 Manufacture of ovens, furnaces and furnace burners 
 

2915 Manufacture of lifting and handling equipment 
 

2919 Manufacture of other general purpose machinery 
 

2921 Manufacture of agricultural and forestry machinery 
 

2922 Manufacture of machine-tools 
 

2924 
Manufacture of machinery for mining, quarrying and 
construction  

2925 
Manufacture of machinery for food, beverage and tobacco 
processing  

2926 
Manufacture of machinery for textile, apparel and leather 
production  

2929 Manufacture of other special purpose machinery 
 

2930 Manufacture of domestic appliances n.e.c. 
 

3000 Manufacture of office, accounting and computing machinery 
 

3110 Manufacture of electric motors, generators and transformers 
 

3120 Manufacture of electricity distribution and control apparatus 
 

3130 Manufacture of insulated wire and cable 
 

3140 Manufacture of accumulators, primary cells and primary batteries 
 

3150 Manufacture of electric lamps and lighting equipment 
 

3190 Manufacture of other electrical equipment n.e.c. 
 

3210 
Manufacture of electronic valves and tubes and other electronic 
components  
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3230 
Manufacture of television and radio transmitters and apparatus 
for line telephony and line telegraphy  

3312 
Manufacture of instruments and appliances for measuring, 
checking, testing, navigating and other purposes, except 
industrial process control equipment 

 

3320 
Manufacture of optical instruments and photographic 
equipment  

3330 Manufacture of watches and clocks 
 

3420 
Manufacture of bodies (coachwork) for motor vehicles; 
manufacture of trailers and semi-trailers  

3430 
Manufacture of parts and accessories for motor vehicles and 
their engines  

3511 Building and repairing of ships 
 

3512 Building and repairing of pleasure and sporting boats 
 

3520 
Manufacture of railway and tramway locomotives and rolling 
stock  

3591 Manufacture of motorcycles 
 

3592 Manufacture of bicycles and invalid carriages 
 

3599 Manufacture of other transport equipment n.e.c. 
 

3610 Manufacture of furniture 
 

3691 Manufacture of jewelry and related articles 
 

3692 Manufacture of musical instruments 
 

3693 Manufacture of sports goods 
 

3694 Manufacture of games and toys 
 

3699 Other manufacturing n.e.c. 
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