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Causes for wage inequality 

• Changes in labor demand: 

Skill biased technological change 

Job polarization 

International trade and participation in global value chains  

• Changes in labor supply: 

Higher education 

Ageing (unskilled workers); low birth rates; immigration  

• Labor market institutions and active labor policies:  

Minimum wages; unionization rate;  



The effects of an increase in minimum wages on 
the wage distribution (mechanisms) 

• A spike effect 
Wages below the new minimum wage create a spike at the new minimum 

wage  truncate the lower tails of the wage (earnings) distribution 

• Spillover effects 
An increase in minimum wages raises other wages which are greater than 

the minimum wage in the earnings distribution.  
 If employers substitute lowest skill workers for somewhat higher skill workers in 

response to the increase in the minimum wage, then wages of workers earning 
above the minimum wage may increase due to the increase in the demand 

 If employers want to main wage differences among skill levels (efficient wage 
hypothesis) 

• Affects wages in the lower tails of the earnings distribution 
 
 
 



The effects of the minimum wage on 
the gender pay gap (Key idea) 
• Women are disproportionately represented in the lower tail of 
the wage distribution. 

• To the extent that an increase in the minimum wage affects 
the lower tail of the wage distribution, women may benefit 
more from the increase in the minimum wage.  

• Empirical question: How much? 



Our method: different from previous 
studies 

• Construct unbalanced panel data at the country level. 

• Take into account of the effects of macroeconomic variables on the wage distribution, 
while previous studies mainly use micro-level data within a country or a region. 

Advantage: Obtain variations in minimum wages over time as well as across 
countries.  

On the other hand, previous studies use time series data to obtain variation in the 
minimum wages since the same minimum wage applies within a country in each 
period.  

Or, previous studies must identify groups which are affected differently by a 
change in the minimum wage. However, identification methods are in general 
arbitrary and may suffer from endogeneity problems 

Advantage: take into account of the effects of macroeconomic variables which 
reflect difference in wage inequalities across countries. 

 



Literature Review: Effects of the minimum 
wage on the earnings distribution  

• Study the causes for the significant increase in wage 

inequalities in the period of 1979-88 in the U.S. 

DiNardo et al. (1996): nonparametric method  

Lee (1999): state panel data (minimum wage to median wage) 

Autor et al. (2016): state panel data (minimum wage to median 

wage) 

the decrease in the real value of federal minimum wages 

explains the significant increase in wage inequalities. 



Literature Review : Effects of the minimum 
wage on the gender pay gap  

• Blau and Kahn (1997): the sharp decline in the NMW between 1979 and 1988 in the 
US is one of the important institutional factors explaining the widening gender gap 
during this period. 

• Robinson (2002): no evidence that the NMW in the UK affected the gender wage gap 
in the lower part of the wage distribution.  

• Robinson (2005): some evidence of a narrowing of the gender pay gap in regions 
where women comprise a relatively large share of the low paid workers 

• McGuinness et al. (2008): the part-time gender wage gap is decreased by the NMW in 
Ireland.  

• Ganguli and Terrell (2005, 2009): the doubling of the NMW between 1997 and 2003 
contributed to the closing of the gender wage gap in Ukraine.  

• Bargain et al. (2018): A significant reduction of the gender gap at low wages is 
observed after the introduction of the minimum wage in Ireland while there is hardly 
any change in the UK. 



Studies that use panel data at the 
country level 

• Newmark and Wascher (2004): study the effects of the 

minimum wage on youth employment using OECD data. 

• Koske et al. (2012): study the effects of macroeconomic 

variables including labor market institutions and policies on 

the wage inequality using OECD data. 



Data 

• OECD Statistics and ILO database  

• Due to the data availability, we construct a sample which 
includes APEC member economies as well as OECD member 
countries that are under the statutory minimum wage system  

• In particular, the sample includes the following APEC member 
economies: Australia, Canada, Chile, Japan, Korea, Mexico, 
New Zealand, United States 

• Construct unbalanced panel data at the country level using 
the yearly data of 1990-2017 



Empirical Model 

• ln𝑌𝑖𝑡 = 𝛽1 ln 𝑀𝑊𝑀𝑖𝑡 + 𝛽2(ln 𝑀𝑊𝑀𝑖𝑡)2 

•+𝛾𝑋𝑖𝑡 + 𝛼𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡. 
 



Empirical Model 
1. 𝑌𝑖𝑡 includes several earnings dispersion measures  

•  𝑊5
𝑖/𝑊1

𝑖 : the ratio of fifth to first deciles of  the distribution of gross 

earnings of full-time dependent employees for male and female samples, 

respectively.  

•  𝑊9
𝑖/𝑊5

𝑖 : the ratio of ninth to fifth deciles of  the distributions for male 

and female samples, respectively 

• Gender pay gap defined by the ratio of the difference in the median 

earnings between men and women relative to that of men:  

            ((𝑊5
𝑀−𝑊5

𝑊)/𝑊5
𝑀) 

• Incidence of low (high) pay: the share of full-time workers earning less 

than two-thirds (more than one-and-half time) of gross median earnings 

for male and female samples, respectively 

 



Empirical Model 

1. 𝑀𝑊𝑀𝑖𝑡: the ratio of median wage to the minimum wage: 

measures relative level of the minimum wage by country 

2. Include the square of ln 𝑀𝑊𝑀𝑖𝑡: Capture the different effects 

of an increase in the minimum wage across countries 

because ln 𝑀𝑊𝑀𝑖𝑡 measures the distance between the 

median wage and the minimum wage at each country 



The ratio of the minimum wage to the median wage  
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Unconditional Correlation between  ln 𝑀𝑊𝑀 
and  ln 𝑃5/𝑃1 for total workers  
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Empirical Model 

𝑋𝑖𝑡 includes macroeconomic variables which affects wage inequalities 

First group includes unemployment rates and labor productivity and 
tends to alleviate omitted variable bias 

Second group includes (old age population + youth population)/adult 
population and controls for the effects of a change in the labor supply 
[relative supply of unskilled workers] as well as human capital level 

Third group includes openness and degree of participation in global 
value chains and controls for the effects of changes in the labor 
demand  [relative demand for unskilled workers] 

 



Empirical Model 

• Error terms include 𝛼𝑖, 𝛿𝑡, 𝜀𝑖𝑡.  
𝛼𝑖 captures country 𝑖’s fixed effect on the wage inequality (cultural 

difference, labor market policy difference, difference in labor market 
institutions, income difference, etc) 

𝛿𝑡 captures year fixed effect which affect commonly all countries 
(global shocks) 

 𝜀𝑖𝑡 is a white noise error 



Empirical Results 

 



The effects on wage inequality (Women) 



The effects on wage inequality (Men) 



Marginal Effects 

• Marginal effects: how much wage inequalities change in 

response to a 1% change in 𝑀𝑊𝑀𝑖𝑡 evaluated (e.g., at 

ln 𝑀𝑊𝑀𝑖𝑡)?  𝛽1 + 2𝛽2 ln 𝑀𝑊𝑀𝑖𝑡  

• Can calculate the magnitude of the marginal effect evaluated at 

each country’s level of 𝑀𝑊𝑀𝑖𝑡. 

• Note that 𝑀𝑊𝑀𝑖𝑡 is the ratio of the minimum wage to the median 

earnings and thus ln 𝑀𝑊𝑀𝑖𝑡 measures the distance between the 

minimum wage and the median wage in the log wage distribution 



Marginal Effects of minimum wage on the 
wage inequality for APEC economies in 
2017 
• The level of 𝑀𝑊𝑀 in 2007: 
U.S. : 0.34; Mexico: 0.40; Japan: 0.42; Canada: 0.46; Korea:0.53; 

Australia:0.55; New Zealand: 0.60; Chile: 0.71.   

• Using estimates in column (5) in Table 2 and 𝑀𝑊𝑀𝑖𝑡 above, we 
can calculate the marginal effects of 1% increase in 𝑀𝑊𝑀𝑖𝑡 on 
women’s wage inequality (𝑊5

𝑊/𝑊1
𝑊) for each economy in 2017: 

U.S. : -0.04%; Mexico: -0.14%; Japan: -0.17%; Canada: -0.22%; Korea: 

-0.31%; Australia:-0.33%; New Zealand: -0.38%; Chile: -0.48%.   

• And men’s wage inequality (𝑊5
𝑀/𝑊1

𝑀) : 
U.S. : 0.06%; Mexico: -0.03%; Japan: -0.05%; Canada: -0.10%; Korea: 

-0.17%; Australia:-0.19%; New Zealand: -0.24%; Chile: -0.32%.   

 

 

 



The effects on gender pay gap 



Marginal Effects of minimum wage on the 
gender pay gap for APEC economies in 2017 

• The level of 𝑀𝑊𝑀 in 2007: 
U.S. : 0.34; Mexico: 0.40; Japan: 0.42; Canada: 0.46; Korea:0.53; 

Australia:0.55; New Zealand: 0.60; Chile: 0.71.   

• Using estimates in column (5) in Table 1 and 𝑀𝑊𝑀𝑖𝑡 above, 
we can calculate the marginal effects of 1% increase in 
𝑀𝑊𝑀𝑖𝑡 on gender pay gap ((𝑊5

𝑀 − 𝑊5
𝑊)/𝑊5

𝑀) for each 
country in 2017: 
U.S. : 0.79%; Mexico: 0.27%; Japan: 0.12%; Canada: -0.18%; Korea: 

-0.63%; Australia:-0.75%; New Zealand: -1.03%; Chile: -1.57%.   

 



Robustness: the effects on ln 𝑊9
𝑊/𝑊5

𝑊 



Robustness: the effects on ln 𝑊9
𝑀/𝑊5

𝑀 



Marginal Effects of minimum wage on the 
wage inequality for APEC economies in 
2017 
• The level of 𝑀𝑊𝑀 in 2007: 
U.S. : 0.34; Mexico: 0.40; Japan: 0.42; Canada: 0.46; Korea:0.53; 

Australia:0.55; New Zealand: 0.60; Chile: 0.71.   

• Using estimates in column (5) in Table 2 and 𝑀𝑊𝑀𝑖𝑡 above, we 
can calculate the marginal effects of 1% increase in 𝑀𝑊𝑀𝑖𝑡 on 
women’s wage inequality (𝑊9

𝑊/𝑊5
𝑊) for each country in 2017: 

U.S. : 0.02%; Mexico: 0.04%; Japan: 0.04%; Canada: 0.06%; Korea: 

0.07%; Australia:0.08%; New Zealand: 0.09%; Chile: 0.11%.   

• And men’s wage inequality (𝑊9
𝑀/𝑊5

𝑀) : 
U.S. : -0.04%; Mexico: 0.00%; Japan: 0.02%; Canada: 0.04%; Korea: 

0.08%; Australia:0.09%; New Zealand: 0.12%; Chile: 0.17%.   

 

 

 



Robustness: 

• A change in the minimum wage does not much affect wages 
in the upper-tail of the wage distribution. These results 
provide evidence that our estimates are not derived from 
spurious relations.  



Low and high pay incidence 



Marginal Effects of minimum wage on the low 
and high pay incidence for APEC economies in 
2017 
• The level of 𝑀𝑊𝑀 in 2007: 
U.S. : 0.34; Mexico: 0.40; Japan: 0.42; Canada: 0.46; Korea:0.53; 

Australia:0.55; New Zealand: 0.60; Chile: 0.71.   

• Using estimates in column (5) in Table 6 and 𝑀𝑊𝑀𝑖𝑡 above, we 
can calculate the marginal effects of 1% increase in 𝑀𝑊𝑀𝑖𝑡 on 
women’s low pay incidence for each country in 2017: 
U.S. : -0.29%; Mexico: -0.33%; Japan: -0.35%; Canada: -0.37%; Korea: 

-0.40%; Australia:-0.41%; New Zealand: -0.43%; Chile: -0.48%.   

• And men’s low pay incidence: 
U.S. : 0.04%; Mexico: -0.16%; Japan: -0.23%; Canada: -0.34%; Korea: 

-0.52%; Australia:-0.57%; New Zealand: -0.68%; Chile: -0.89%.   

 

 

 



Summary 

• Minimum wages can contribute to reducing gender pay gap 

We find that an increase in minimum wages reduces the 
gender pay gap defined by the ratio of the difference men’s 
and women’s median earnings to the men’s median earnings. 

We find that an increase in minimum wages reduces the 
wage inequality in the lower-tail of the wage distribution for 
both men and women. In general, the effects are greater in 
the women’s wage distribution and the men’s wage 
distribution 

The effects of a change in minimum wages are nonlinear.  

 


