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EXECUTIVE SUMMARY

e InJanuary 2016, the national minimum wage in Ireland increased from €8.65 to €9.15 per
hour, an increase of approximately 6%. In this study, we investigate the effect of this
minimum wage increase on the distribution of hourly wages and gross household income.

e This study uses novel techniques to estimate the impact of the 2016 minimum wage
increase on the distribution of earnings in Ireland. Our results show clear impacts on the
hourly wage distribution that are centred around the new minimum wage level. These
effects are observed for all workers and separately for males, females and young people.

e OQur evidence suggests that without the minimum wage change, approximately 10% of
workers in 2016 would have earned €9.15 per hour or below. However, following the
increase in the minimum wage, just over 6% of workers had an hourly wage in this range.
Therefore, the evidence suggests that the minimum wage change was associated with a
4 percentage point (or 40%) reduction in the number of workers earning €9.15 per hour
or below.

e The results point towards potential wage spillover effects to workers earning above the
minimum wage, with statistically significant wage effects detected up as far as €11.50 per
hour.

e We estimate that the increase in the minimum wage resulted in a 2% increase in the
average hourly wage of workers earning between €6.50 and €11.50 per hour. The
impacted wage range, i.e. those earning between €6.50 and €11.50, accounts for
approximately the bottom 25% of the wage distribution.

e With respect to wage inequality, our analysis indicates that the increased minimum wage
led to a reduction of 8% in the P90/P10 ratio and 4% in the P75/P25 ratio. This supports
the view that increases in the minimum wage decrease levels of wage inequality in the
labour market.

e There is no strong evidence to indicate that the increase in the minimum wage impacted
the distribution of gross household incomes. This is consistent with other literature which
shows that the minimum wage may be a blunt tool for reducing poverty, as minimum
wage workers are often located in households at the higher end of the income
distribution.






CHAPTER 1

Introduction

A national minimum wage (NMW) was first introduced in Ireland in April 2000 at a
rate of €5.58 per hour.! Several increases occurred in subsequent years, so that by
July 2007 the minimum wage stood at €8.65 per hour. From 2008 onwards Ireland
experienced a prolonged economic downturn, which coincided with a period of
nine years during which the minimum wage did not increase. In 2015, against the
backdrop of an economic recovery, the Irish Low Pay Commission was established
and tasked with providing yearly recommendations to the Irish government
concerning the appropriate rate for the Irish minimum wage. To date, all of the
Low Pay Commission recommendations have been implemented by government.

On 1 January 2016 the minimum wage increased from €8.65 per hour to €9.15
per hour. There were further increases on 1 January 2017, to €9.25 per hour, on
1 January 2018, to €9.55 per hour and on 1 January 2019, to €9.80 per hour. It
should be noted that sub-minimum rates, expressed as a percentage of the full
rate, exist for employees under 18 years of age (70%), employees in their
first year of employment (80%), employees in their second year of
employment (90%) and employees in structured training during working
hours (75%, 80% or 90%, depending on level of progression). 2 However,
the incidence of this type of employment is very low. Of all individuals
on or below minimum wage, approximately 90% earn the minimum wage,
with just 10% on sub-minimum rates (McGuinness and Redmond, 2018).

Minimum wages can be seen as a policy tool to ensure fair pay for low-paid workers
with low bargaining power. In this regard, the Low Pay Commission makes
recommendations which are based on achieving a fair and sustainable minimum
wage to assist as many low-paid workers as possible without creating significant
adverse consequences for employment or competitiveness. However, the degree
to which an NMW can alleviate poverty or impact income inequality is not entirely
clear. While there is evidence to indicate that the minimum wage in Ireland is an
effective tool in protecting the income of low-skilled workers, especially during
recessions (Holton and O’Neill, 2017), the Low Pay Commission (2016)
acknowledges that it may be a blunt tool in tackling poverty. Logue and Callan
(2016) suggest that it is an inefficient way to boost the income of poor families, as

1

Or £4.40 in Irish pounds.
See www.lowpaycommission.ie for further details on the sub-minimum rates, including what qualifies as ‘structured
training’.



a substantial portion of the increased earnings go to those in the higher end of the

income distribution.3

Factors such as compliance, spillover effects and employment effects will also
influence the impact of increases in the NMW on inequality. If there is a lack of
compliance with minimum wage legislation, this will lessen the impact of minimum
wage increases on inequality. Compliance, by its very nature, is difficult to quantify.
However, the Workplace Relations Commission, a state agency with responsibility
for promoting employment law, found that 13% of employment law breaches in
Ireland in 2017 related to the minimum wage.* Wage spillover effects to individuals
earning in excess of the minimum wage will likely reduce inequality, as low-wage
workers who earn slightly above the minimum wage will also see a pay rise.

In terms of employment effects, McGuinness and Redmond (2018) find no increase
in the likelihood of job losses among minimum wage workers after the 2016 rate
rise. However, there is some evidence of a reduction in hours worked, in the order
of 0.5 hours per week, which could limit the effect of the minimum wage increase
on inequality.® Even with this type of hours reduction, though, the average
minimum wage worker would still see a net increase in their pay. In our dataset,
minimum wage employees work, on average, 30 hours per week. The increase in
the minimum wage from €8.65 to €9.15 would result in a €15 weekly increase for
such workers. If hours were reduced by 0.5 hours per week, the net weekly

increase would be €10.43.°

In this report, we analyse the effect of the 2016 minimum wage increase on the
distribution of hourly wages in Ireland. To do so, we employ a technique similar to
that of Bargain et al. (2018). This involves constructing a counterfactual wage
distribution, which is an estimate of what the wage distribution would have looked
like in 2016 absent a minimum wage increase. By comparing this counterfactual
distribution to the actual 2016 distribution, we can precisely isolate what part of
the wage distribution, if any, was most affected by the minimum wage change. As
such, our distributional analysis allows us to analyse how wage inequality in the
population of workers changed due to the change in the NMW, as well as to

According to Eurostat, income inequality in Ireland in 2016, measured as the ratio of income in the top 20% to the
bottom 20% of households, was below the European average. Income inequality in Ireland was the 16th highest out of
28 countries. See https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180426-1

See Redmond and McGuinness (2018) for a further discussion of minimum wage enforcement and compliance in
Ireland.

McGuinness and Redmond (2018) note that some of the reduction in hours may have been due to an income effect,
whereby more part-time minimum wage workers entered the labour market at the higher wage. This is supported by
the finding that involuntary part-time employment fell among minimum wage workers after the 2016 increase.

With sufficient sample sizes, our distributional regression could potentially be extended to analyse the effect of the
minimum wage change on the hours distribution of minimum wage workers, by looking at changes in the hours
distributions of minimum wage workers before and after the rate increase. However, we do not have a sufficiently
large sample size for this.



measure the impact on the average hourly earnings of the most affected groups.
Therefore, an advantage of this methodology is that it allows us to detect narrow
impacts on the wage distribution that may be missed using standard linear
regression techniques, which focus only on average wages, or even quantile
regression techniques which analyse discrete intervals of the wage distribution.

The results of our distributional analysis indicate that the 2016 increase in the
NMW had a statistically significant impact on the wages of low-paid workers. Our
results suggest that, in the absence of a minimum wage change, approximately
10% of workers in 2016 would have earned €9.15 per hour or below. However,
following the minimum wage change, just 6% of workers had an hourly wage in
this range. Therefore, the evidence indicates that the minimum wage change was
associated with a 4 percentage point (or 40%) reduction in the number of workers
earning €9.15 per hour or below. For young workers (aged 25 years or less), we
observe a potential 10 percentage point reduction in the probability of earning
€9.15 per hour or below. There is also evidence of statistically significant wage
spillover effects as far up as €11.50 per hour in the wage distribution. While we
cannot discount the possibility that some of these spillovers may be attributable
to measurement error in calculating hourly wages, the strength of the evidence is
consistent with genuine spillover effects. With respect to wage inequality, the
evidence suggests that the increased minimum wage was associated with a
reduction of approximately 8% in the P90/P10 ratio and approximately 4% in the
P75/P25 ratio.’

We also study the effect of the minimum wage change on income inequality, using
two definitions of income. The first is monthly household employment income,
equivalised using the modified OECD scale. This takes account of the wage income
of all household members. Given that we are evaluating the impact of a wage
policy, it is useful to restrict the analysis to employment income, as one would
expect the income effects to manifest themselves through changes in household
wages.

The second measure is annual household gross income, equivalised using the
modified OECD scale. This encompasses all forms of household income. However,
a drawback of this measure is that annual income contains a mix of 2015 and 2016
incomes, depending on the date of interview, whereas the first measure, of
employment income, relates only to 2016. There is no strong evidence that the
minimum wage change affected either measure. This is consistent with previous
findings that the minimum wage may be a blunt tool for reducing poverty. This is

7 The P90/P10 and P75/P25 ratios measure the wage gap between workers in the 90th and 10th percentiles and the
75th and 25th percentiles of the wage distribution respectively.



because minimum wage workers are often located in households at the higher end
of the income distribution and are typically not primary earners within households.

1.1 RELATED LITERATURE

While most minimum wage studies tend to focus on the effect of minimum wage
changes on employment outcomes (see e.g. McGuinness and Redmond (2018) for
Ireland), a strand of the minimum wage literature focuses specifically on the
distributional effects of minimum wage policies. The closest work to ours is that of
Dickens and Manning (2004a, 2004b), who investigate the effect of the UK
minimum wage on wage inequality. They detect modest effects, but find no strong
evidence of wage spillovers. In contrast, Autor et al. (2016) find a strong association
between wage inequality and the minimum wage in the US, and attribute much of
this to spillover effects, whereby workers earning above the minimum wage saw
their wages increase. Evidence of this type of wage spillover is also found by
Neumark et al. (2004).

Garnero et al. (2015) investigate how different minimum wage policies across 18
European countries affect earnings inequality, and find that countries with
statutory minimum wages typically have lower levels of wage inequality. Similarly,
Maurizio and Vazquez (2016), focusing on Latin America, find that increases in
minimum wages in Argentina, Brazil and Uruguay led to a substantial decline in
wage inequality due to compression at the lower end of the distribution. Belman
et al. (2015) carry out a meta-analysis using minimum wage studies across multiple
developed countries over the period 2000 to 2015, and find that higher minimum

wages are often associated with higher earnings and lower inequality.

However, other studies suggest that minimum wage policies are inefficient tools in
tackling poverty and inequality. MaCurdy (2015) simulates the distributional
impacts of the 1996 minimum wage increase in the US and finds that
approximately one quarter of the after-tax earnings increase goes to families in the
top 40% of the wage distribution. Logue and Callan (2016) find a similar result for
Ireland. Using microsimulation analysis, they find that few low-paid individuals are
in households with incomes below 60% of the median. Consequently, increases in
the minimum wage primarily lead to increases in disposable income in the upper
half of the income distribution. Therefore, both MaCurdy (2015) and Logue and
Callan (2016) suggest that minimum wage policies are limited tools for boosting
the incomes of poor families.



CHAPTER 2

Data and methods

The data used in our analysis come from the Survey of Income and Living
Conditions (SILC) microdata, provided by the Central Statistics Office (CSO) in
Ireland. SILC collects information on income and living conditions by means of
household interviews, which take place on a continuous weekly basis throughout
the year. We calculate hourly wages by dividing gross monthly income by the usual
number of hours worked by the employee, which we use to investigate the impact
of the minimum wage increase on the hourly wage distribution. In addition, we
examine household wages by adding together the monthly wage income of all

employees within the household.?

The SILC data also contain information on annual gross household income. While
our measure of household wages includes only employment income, gross
household income includes all forms of income. However, the income reference
period is the 12 months immediately prior to the date of the interview. As such,
the income reference period for 2016 spans from January 2015 to December 2016.
Therefore, a drawback of the household income measure is that annual income
may contain a mix of 2015 and 2016 incomes, depending on the date of interview.

Participation in the SILC survey is voluntary for the selected survey respondents.
The overall response rate in 2015 was 60% and the sample size was 13,793
individuals. The overall response rate in 2016 was 58% and the sample size was
13,186 individuals. As the focus of our study is on the impact of the increase in the
minimum wage on hourly wages and wage inequality, our sample consists of
employees only, of whom there were 3,899 in 2015 and 3,641 in 2016.

The minimum wage increased from €8.65 to €9.15 per hour in January 2016. In
2016, the SILC data indicate that 6.5% of all employees were earning €9.15 per
hour or below. Note that in quarter 2 of 2016, a question was added to the Irish
Labour Force Survey (LFS) which directly asks employees whether they earn above,
on, or below the minimum wage. The incidence of minimum wage employment in
2016, using this new LFS question, is 10%, which is higher than the 6.5% using SILC
data.’ When calculating hourly wages using SILC, we are dividing monthly earnings
by the employee’s self-reported usual hours of work. Therefore, some degree of
measurement error is unavoidable. If measurement error is leading to a greater
degree of overestimation of hourly wages in SILC, then our SILC incidence of
minimum wage employment will be understated compared to LFS. In this scenario,

8 We use equivalised wage income and the OECD modified scale.
9 While the LFS contains an indicator of minimum wage status which is useful for calculating the incidence of minimum
wage employment, it does not contain wage or earnings data and therefore cannot be used in our analysis.



some SILC workers earning slightly above €9.15 per hour should actually be
classified as minimum wage workers. However, measurement error does not
appear to be causing any significant distortion to the distribution of hourly wages
in SILC. While the LFS data indicate that 10% of workers in 2016 earned €9.15 per
hour or below, the SILC data show that 10% of workers earned €9.50 per hour or
below.

Table 2.1 shows the percentage of employees earning €9.15 per hour or below in
both 2015 and 2016, using SILC data. We show this for the overall population of
workers, as well as separately for three groups: males, females and young people
(age 25 or less). The increase in the minimum wage, from €8.65 to €9.15 in January
2016, coincided with a sharp reduction in the incidence of workers earning €9.15
or below. This went from 11.13% in 2015 to 6.48% in 2016. The results by gender
show that the percentage of males and females in this wage range is roughly
similar, with the incidence of low-wage employment being slightly higher for
females. The two groups experienced similar reductions in the incidence of low-
waged employment over the two time periods. The incidence among young
workers is much higher. In 2015, 35% of young workers (aged 25 or under) earned
€9.15 per hour or below, compared to 25% in 2016. These descriptive statistics
indicate that the 2016 increase in the minimum wage appears to have boosted the

hourly wage of a substantial number of low-wage employees.'®

TABLE 2.1 PERCENTAGE OF WORKERS EARNING €9.15 PER HOUR OR BELOW
| 2015 | 2016

All employees 11.13 6.48

(n=3,899) (n=3,641)
Males 10.25 6.36

(h=1853) (n=1761)
Females 11.93 6.60

(n=2046) (n=1880)
35.10 24.55

Young workers (aged 25 or less) (n = 416) (n = 387)

Wage inequality in Ireland, which is one of our key outcomes in this study, has been
relatively stable in recent years. We can examine wage inequality by comparing
the ratio of hourly wages of workers in the 90th and 10th percentiles (the P90/P10
ratio) and also the 75th and 25th percentiles (the P75/P25 ratio). Figure 2.1 shows
the P90/P10 and P75/P25 statistics for gross hourly wages in Ireland from 2010 to
2016. These ratios measure the earnings gap between workers at the bottom and
top of the wage distribution and, as such, are indicators of the level of wage

10 Regarding the composition of minimum wage employees, 55% are female compared to 45% male, which matches
almost exactly the figures using the LFS data. Approximately 35% of minimum wage workers are aged under 25.



inequality present in the labour market. The P90/P10 ratio has changed little over
the period. In 2010 it stood at 3.9, and was slightly lower in 2016 at 3.7. There was
even less movement in the P75/P25 ratio, which stood at approximately 2.2 for the
entire period.

FIGURE 2.1 WAGE INEQUALITY (2010-2016)
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Source:  Survey of Income and Living Conditions (2010-2016).

In our analysis, we use distributional regression (DR). This is a flexible way to model
wage distributions. It fits a separate model, relating hourly wages to demographic
information (age, education, marital status, contract type (permanent/temporary),
worker type (full-time/part-time), gender and nationality (Irish/non-Irish)) at every
point of the wage distribution in both 2015 and 2016. Using the 2015 model
coefficients and the 2016 data, we simulate what the wage distribution in 2016
would have looked like if there was no increase in the minimum wage.'! Comparing
the 2016 wage distribution to this ‘counterfactual’ 2016 distribution allows us to
identify the effect of the minimum wage.

In practical terms, our analysis involves running a series of probit models at each
point of the wage distribution in 2015. The dependent variable is binary and takes
the value of 1 if an individual has an hourly wage below w, and 0 otherwise, where
w takes the value of each point of the wage distribution sequentially. In our
baseline analysis, w was increased at 50c intervals for all hourly wages in the €5 to

u This method assumes that there were no other major policy changes around the same time period that may have
shifted the wage distribution. Given that our results show the price effect is concentrated exactly around the new
minimum wage, we are confident that we are capturing the effect of the minimum wage change.



€40 range.’® We choose a relatively wide range as the sample size can be limited
in the tails of the distribution, especially when we look at subsamples of minimum
wage workers, such as males, females and young people. However, we verify the
robustness of our baseline estimates by increasing w at 10c intervals for the full
sample. We show that our results are robust to using both narrow and wide ranges.
The models are used to predict the probability that an individual has a wage below
w. The model coefficients for 2015 are then applied to individuals in the 2016 data
to construct a counterfactual wage distribution, which is an estimate of what the
wage distribution in 2016 would have looked like in the absence of a minimum
wage change. The observed difference between the actual 2016 wage distribution
and the counterfactual 2016 distribution can therefore be attributed to any policy
change that altered labour market conditions in the second period, which in our
case relates to the minimum wage increase. A more formal explanation of the
approach is given in the appendix.

This methodology allows us to measure the impact of the 2016 minimum wage
change on levels of wage inequality in Ireland. A priori, we may expect any policy
that improves the position of low-waged workers to reduce the gap between high-
and low-paid workers, thus reducing wage inequality. We assess the impact of the
minimum wage change on wage dispersion by comparing the counterfactual
P90/P10 and P75/P25 ratios to the actual 2016 statistics. A fall in these ratios, as a
result of the minimum wage change, would be consistent with a fall in wage
inequality. We also identify the precise wage range that was affected by the
minimum wage change in a statistically significant way, thereby identifying the
extent to which low-paid workers were affected. As well as capturing the effect on
minimum wage workers, it highlights any wage spillovers that may have occurred
for workers earning in excess of the minimum wage. The extent of spillover effects
is captured by measuring the degree to which the average wages of workers have
been affected in the areas of the wage distribution just above the new minimum
wage level. In addition to applying this methodology to the full sample of
employees, we restrict our analysis to three subsamples: males, females and young

workers (aged 25 years and under).3

We also investigate the effect of the increase in the minimum wage on income
inequality. To do this, we use the DR method, outlined above, to model gross
household income before and after the increase in the minimum wage. Gross

12

13

We exclude hourly wages above €40 per hour, which amounts to approximately the top 5% of hourly wages. The
support in the upper tail beyond this point is too low to carry out meaningful analysis with our distributional regression
techniques.

Another subsample of interest is non-Irish nationals. However, implementing this methodology requires an adequate
sample size across the wage distribution. There were too few observations for non-Irish nationals to apply the
methodology.



income is equivalised using the OECD modified equivalence scale.** Explanatory
variables in the model include characteristics of the household head (age, age
squared, education, marital status, a dummy for Irish nationality, labour market
status) as well as an indicator for the number of other earners in the household
and the number of weekly labour hours provided by the household.? Using the
coefficients from the model of gross income before the minimum wage increase,
we predict the distribution of gross income in the absence of a minimum wage
increase. The difference between the predicted 2016 gross income distribution and
the actual 2016 gross income distribution gives the effect of the minimum wage
increase on the gross income distribution.

14

15

The first adult is assigned a weight of 1, other adults are assigned a weight of 0.5 and children (under 14 years of age)
are assigned a weight of 0.3.

Coefficients from specific points of this model and graphs showing the fit of the predicted distributions are available
on request.
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Results

Figure 3.1 plots the actual and counterfactual 2016 hourly wage distributions. The
difference between the distributions is greatest in the region of the 2016 minimum
wage of €9.15 (represented by the red vertical line), which suggests that the
increase in the minimum wage had a distributive impact, as it is unlikely that any
other factor would have induced such a significant shift in this segment of the wage
distribution. The fact that the actual wage distribution lies below the
counterfactual distribution indicates that there were fewer low-paid workers in
2016 than would have been the case had there been no minimum wage change.

FIGURE 3.1 ACTUAL AND COUNTERFACTUAL 2016 HOURLY WAGE DISTRIBUTIONS
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CDF is the cumulative distribution function of wages.

In order to get a clearer picture of this gap, Figure 3.2 plots the difference between
the 2015 and 2016 cumulative distribution functions (CDFs) across the hourly wage
range (the Total Difference line). This difference is then decomposed into the
proportion of the gap that is attributable to the minimum wage change (the
minimum wage (MW) effect) and the proportion that is attributable to a
compositional change, i.e. changes to the education, age, gender, nationality or
contract profiles of workers in 2016 compared to 2015 (the compositional effect
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line). We see that at the lower end of the wage distribution, virtually all of the gap
between the actual and the counterfactual CDFs is attributable to the minimum

wage change, i.e. the MW effect line is very similar to the total difference line.

FIGURE 3.2 PRICE AND COMPOSITION EFFECTS OF THE MINIMUM WAGE CHANGE
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It is not clear that all of the observed price effects shown in Figure 3.2 are
statistically significant. To more accurately pinpoint the affected wage range, we
generate standard errors that allow us to identify the wage range where the price
effect is statistically significant.'® Figure 3.3 plots the MW effect along with fitted
95% confidence intervals.}” The area of the wage distribution with the greatest
statistically significant MW effect corresponds to the new minimum wage rate of
€9.15 (the vertical red line). Taken together, Figures 3.1-3.3 indicate that in the
absence of a minimum wage change, approximately 10% of workers in 2016 would
have earned €9.15 per hour or below. However, following the minimum wage
change, just over 6% of workers had an hourly wage in this range. Therefore, the
minimum wage change potentially resulted in a 4 percentage point reduction in
the number of workers earning €9.15 per hour or below (which corresponds to the

16 The model is bootstrapped, with 250 replications.
17 As a robustness test, we estimate the model using 10c intervals instead of 50c intervals. The results are unchanged
(see Figure A.1 in the appendix).



peak of 0.04 in Figures 3.2 and 3.3).

Figure 3.3 also points towards wage spillover effects, as we observe a statistically
significant price effect up to €11.50 per hour. This type of wage spillover effect is
consistent with the findings of Autor et al. (2016) and Neumark et al. (2004) for the
US. However, it stands in contrast to Dickens and Manning (2004a, 2004b) who
find no wage spillover effects associated with the UK minimum wage. It is
important to note that some of the apparent spillover effects that we detect in our
analysis could relate to measurement error when it comes to calculating the hourly
wage rate. This would be the case if some workers with estimated hourly wages
slightly in excess of €9.15 per hour were actually minimum wage workers earning
exactly €9.15 per hour. However, given that we observe a statistically significant
impact as far up the wage distribution as €11.50 per hour, and given the apparent
limited impact of measurement error on the wage distribution, which we discussed
in detail in Chapter 2, it is likely that these impacts are genuine.

FIGURE 3.3 MINIMUM WAGE EFFECT AND CONFIDENCE INTERVALS
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In order to get an estimate of the impact of the minimum wage change on the
hourly wage rate of affected workers, we compare the 2016 counterfactual
average hourly wage of workers in the range where a statistically significant
minimum wage effect was detected, €6.50 to €11.50, with the actual hourly wages
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of workers in this range during 2016. This is shown in Table 3.1. The average hourly
wage in 2016 of workers in this wage range was €10.09. In the absence of a
minimum wage increase, our estimated counterfactual distribution reveals that
the average hourly wage in this wage range would have been €9.87 per hour.'®
Therefore, the increase in the minimum wage was associated with a 2% increase
in the average hourly wage of workers earning between €6.50 and €11.50 per hour.
The impacted wage range, i.e. those earning between €6.50 and €11.50, accounts

for approximately the bottom 25% of the wage distribution.®

TABLE 3.1 IMPACTS OF 2016 NMW CHANGE ON AVERAGE WAGES AND INEQUALITY (ALL
EMPLOYEES)
Fullsample | 2016 | Counterfactual
P90/P10 3.68 3.98
P75/P25 2.17 2.25
Average wage in range €6.50—€11.50 9.87 10.09
Observations 7,412 7,412

Source:  SILC.

The minimum wage increase is likely to have benefited more females than males,
given the higher representation of females (56%) compared to males (44%) among
these low earners. A significant number of young workers, aged 25 or less, will also
benefit from minimum wage increases, as 27% of all workers earning €6.50 to
€11.50 per hour fall within this age category.

To measure the potential impact of the minimum wage change on wage inequality,
we report the ratio of the 75th to 25th percentiles (P75/P25) of the wage
distribution. An increase (decrease) in the P75/P25 ratio indicates that inequality
will have risen (fallen) as a consequence of the 2016 rate change. In 2016, the
P75/P25 was 2.17, indicating that the hourly wage of those in the 75th percentile
was 2.17 times greater than that of those in the 25th percentile. The P75/P25 from
our counterfactual distribution was higher at 2.25. This suggests that P75/P25
inequality would have been slightly higher without the increase in the minimum
wage. Using this particular metric, inequality fell by approximately 4% following
the 2016 NMW increase. Likewise, our P90/P10 estimate in 2016 was 3.68, versus
3.98 for the counterfactual distribution, again indicating that the minimum wage
increase was associated with a reduction in hourly wage inequality, this time in the

18 When comparing the average wages from two distributions in a specific range, the slope of the CDFs as well as their
relative position (which one lies above the other) can affect the averages. However, in our case, while the actual lies
below the counterfactual in this range, the slopes of the two CDFs are similar. Therefore, comparing averages within
this range allows us to get a useful estimate of the effect on wages.

19 There are very few workers earning less than €6.50 per hour either before or after the change in the NMW.



order of 8% using this metric. Therefore, our results suggest that the 2016
minimum wage increase was associated with a decrease in wage inequality.

To verify the robustness of our results, we carry out a placebo test by implementing
our DR technique on previous year pairings (2013-2014 and 2014-2015), where
no minimum wage change occurred. Should we find similar results in the placebo
years, indicating significant changes to the wage distribution centred at €9.15, this
would call into question our ability to attribute our 2016 findings to the 2016
minimum wage change. However, as we see in Figure A.2 in the appendix, the
placebo years show no such findings. For 2013 to 2014, the price effect is zero and
is not statistically significant. For 2014—2015, the price effect is not statistically
significant, apart from a negative effect, at approximately €14 in the wage
distribution. Therefore, the placebo tests indicate that our observed wage
distribution effects in 2016 did not occur in previous years where there was no
minimum wage change. Furthermore, if the negative effects observed in the
placebo test in 2014—2015 were part of a general, continuing trend, then our 2016
estimates would actually understate the effect of the 2016 minimum wage

increase.

3.1 THE EFFECT OF THE MINIMUM WAGE CHANGE ON MALE WAGES

We carry out the same analysis, this time restricting our focus to male employees.
Figure 3.4 shows the effect of the minimum wage on the male wage distribution.
As with the full sample of employees, the effect is greatest at the new minimum
wage of €9.15 per hour, reaching a maximum of 0.04. Therefore, the minimum
wage change is associated with a 4 percentage point reduction in the number of
workers earning €9.15 per hour or below.

We also observe wage spillovers for male employees as far up as €11 per hour.
Table 3.2 shows the average hourly wage within this range for the actual 2016
distribution as well as the counterfactual distribution. In 2016, the average male
wage in this range was €9.92 per hour, whereas in the absence of a minimum wage
change, this would have been €9.69 per hour, thereby indicating that the minimum
wage change increased the average male wage in this region by 2.3%. The
minimum wage change was also associated with a potential reduction of 11% in
P90/P10 male wage inequality and a reduction of 5% in P75/P25 inequality.

| 15
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FIGURE 3.4 MINIMUM WAGE EFFECT (MALES ONLY)
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Notes: The vertical red line indicates the 2016 minimum wage (€9.15). The dashed grey lines indicate the region in the

distribution where the minimum wage effect is statistically significant (€7—€11). Ppt =percen tage poin ts.

TABLE 3.2 IMPACTS OF 2016 NMW CHANGE ON AVERAGE WAGES AND INEQUALITY (MALES
ONLY)
[Walesonly ] 2016 | Counterfactual|
P90/P10 3.74 4.17
P75/P25 2.18 2.30
Average wage in range €7.50—€11 9.92 9.69
Observations 3,534 3,534

Source:  SILC (2010-2016).

3.2  THE EFFECT OF THE MINIMUM WAGE CHANGE ON FEMALE WAGES

The effect of the 2016 minimum wage change for females is very similar to that for
males. Figure 3.5 shows the effect of the change in the minimum wage on the wage
distribution. As before, the effect is greatest at the new minimum wage of €9.15
per hour. The potential effect is slightly larger than that for males, at approximately
4.5 percentage points.

The potential wage spillover effects are also similar to those for males. Table 3.3
shows the actual and counterfactual average female wage within the affected
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region. While the average wage in 2016 was €9.82 per hour, it would have been
€9.72 (1.2% lower) in the absence of a minimum wage change. Table 3.2 also shows
a reduction in female P90/P10 and P75/P25 wage inequality of 8.6% and 4.6%
respectively.

FIGURE 3.5 MINIMUM WAGE EFFECT (FEMALES ONLY)
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Note: The vertical red line indicates the 2016 minimum wage (€9.15). The dashed grey lines indicate the region in the

distribution where the minimum wage effect is statistically significant (€6.50—€11). Ppt = percentage points.

TABLE 3.3 IMPACTS OF 2016 NMW CHANGE ON AVERAGE WAGES AND INEQUALITY (FEMALES
ONLY)
[Femalesonly | 2016 | Counterfactual|
P90 / P10 3.57 3.89
P75/ P25 2.14 2.24
Average wage in range €6.50—€11 9.82 9.70
Observations 3,878 3,878

Source:  SILC (2010-2016).
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3.3 THE EFFECT OF THE MINIMUM WAGE CHANGE ON YOUNG
EMPLOYEES

We investigate the effect of the minimum wage change on young employees,
defined as those aged 25 years or less. Figure 3.6 shows the estimated effect of the
change in the minimum wage across the wage distribution for young workers. As
before, the estimated effect is greatest around the 2016 minimum wage of €9.15.
However, the magnitude of the effect, in percentage point terms, is higher, as the
increase in the minimum wage in 2016 is associated with a 10 percentage point
reduction in young employees earning on or below €9.15 per hour.

The estimated spillover effects for this group of young workers are not as large as
for the general population of workers. The wage range where we observe a
statistically significant effect is concentrated between €6.50 and €9.50. In Table
3.4, we show that the average wage in this range in 2016 was €8.90 per hour. In
the absence of a minimum wage change this would have been €8.59 per hour,
approximately 3.5% lower. The minimum wage increase was associated with an
estimated reduction in the P90/P10 and P75/P25 measures of wage inequality for
young workers of 27% and 4% respectively.

FIGURE 3.6 MINIMUM WAGE EFFECT (YOUNG EMPLOYEES ONLY)
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The vertical red line indicates the 2016 minimum wage (€9.15). The dashed grey lines indicate the region in the
distribution where the minimum wage effect is statistically significant (€6.50—€9.50). Ppt = percentage points.
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TABLE 3.4 MEASURES OF INEQUALITY AND AVERAGE WAGES OF LOW-PAID WORKERS (YOUNG
WORKERS ONLY)
Young workers (25 years of age or less) m
P90/P10 1.87 2.46
P75/P25 1.37 1.43
Average wage in range €6.50—€9.50 8.90 8.59
Observations 787 787
Source:  SILC (2010-2016).

3.3  THE EFFECT OF THE MINIMUM WAGE CHANGE ON HOUSEHOLD
INCOME

Figure 3.7 indicates that the 2016 minimum wage increase had little effect on the
gross household income distribution, using either measure of income. The
minimum wage effect oscillates around zero and is not statistically significant at
any point of the annual equivalised gross income distribution. The effect is also
close to zero for most of the equivalised monthly gross employment income
distribution (ranging from €0 to €5,000 per month) although a small, positive and
marginally statistically significant effect is observed at one point (€800 per
month).2% Therefore, there is no strong evidence to indicate that the increase in
the minimum wage impacted household income. While we observe strong effects
when looking at the hourly wage distribution of individual employees, the fact that
minimum wage workers are located along the entire household income
distribution, and are typically not primary earners within households, means that
these effects do not translate into household income. This is in line with some of
the recent literature on the relationship between the level of the minimum wage
and income inequality (Logue and Callan, 2016; MaCurdy, 2015; Caliendo et al.,
2017).

20 This effect at this point is not statistically significant at the 5% level, but is significant at the 10% level.
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FIGURE 3.7 EFFECT OF MINIMUM WAGE INCREASE ON HOUSEHOLD INCOMES
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CHAPTER 4

Conclusion

Minimum wage policies help to ensure fair pay for low-paid workers with low
bargaining power. While the international evidence tends to show that minimum
wages can reduce inequality, the extent of their effectiveness has been
guestioned. Some studies conclude that minimum wage policies are inefficient at
tackling inequality and poverty, and the Low Pay Commission has acknowledged
that the minimum wage may be a blunt tool in this regard.

In this report we investigate the effect of the 2016 increase in the Irish national
minimum wage on the hourly wage and gross household income distributions. Our
evidence indicates that the minimum wage was effective in increasing the wages
of low-paid workers and in reducing hourly wage inequality. Our results show that,
in the absence of a minimum wage change, approximately 10% of workers in 2016
would have earned €9.15 per hour (the 2016 NMW) or below. However, following
the minimum wage change, approximately 6% of workers had an hourly wage in
this range. Therefore, the minimum wage change is associated with a 4 percentage
point reduction in the number of employees earning below €9.15 per hour. The
effect for young workers was more pronounced, at 10 percentage points. With
regard to hourly wage inequality, the 2016 increase was associated with a
reduction of approximately 8% in the P90/P10 ratio and approximately 4% in the
P75/P25 ratio.

We detect results consistent with positive wage spillover effects to workers
earning in excess of the new 2016 minimum wage. There are statistically significant
wage effects as far up the wage distribution as €11.50 per hour. While
measurement error may, to some degree, influence these results, the strength of
the findings is suggestive of genuine spillover effects. We find no effect of the 2016
minimum wage increase on the gross household income distribution.

From the perspective of policy, the research indicates that while the impact of the
minimum wage is most heavily concentrated in the immediate area of the rate
change, there may also be spillover effects resulting in wage increases in the lowest
25% of the wage distribution. The presence of such spillovers would amplify the
effect of minimum wage changes on hourly wage inequality by boosting the wages
of a wider range of low-paid workers. However, the presence of spillover effects
also suggests that the impact of minimum wage changes on aggregates such as
employment, hours worked and labour costs requires careful and ongoing
monitoring. The significant spike observed in the distribution of earnings is
suggestive of a high level of compliance with the 2016 minimum wage ruling and
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this, in turn, is likely to have heightened the estimated impact of the policy on
reduced earnings inequality.
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APPENDIX

Formal explanation of the distributional regression approach

Distributional regression (DR) is theoretically equivalent to the more commonly
used quantile regression (QR) technique (Koenker et al., 2013). However, unlike
QR, inference using DR is not affected by the bunching of data around the
minimum wage. Additionally, empirical evidence suggests that DR generally
provides a better fit to wage distributions than quantile regression (Rothe and
Wied, 2013; Van Kerm et al., 2016).

More formally, we are interested in the change in the distribution of wages
observed before and after the increase in the MW, given explanatory variables
such as age and education, holding the marginal distribution of these covariates
constant. Marginal wage distributions are directly derived by integration of the
conditional distributions over human capital characteristics:

Ff(w) =f Ft(w|x)h,(x)dx
Qy

(1)

where Ft(.| x) is the conditional wage distribution function given human capital
and job characteristics x at period t, and h; is the density distribution of human
capital and job characteristics in period t. So, F{ (w) can either be an observed or
a counterfactual marginal wage distribution where the superscript refers to the
conditional wage distribution and the subscript refers to the covariate distribution.
The conditional wage distribution can relate to before (t — 1) or after (t) the
increase in the MW, and the covariate distribution can also relate to before (t — 1)
or after (t) the increase in the MW.

Taking the example of Ff(w), which is the marginal wage distribution of before
workers, with before characteristics, sample estimates are obtained by replacing
Ft(.| x) by estimates Ft(.| x) derived from the predictions of a probit model (at
w) estimated on the before sample and by averaging the predictions over our
sample of N before workers before the increase in the MW:

Np
b L Y
Fyw) =+~ E FP?w 1 x)
b 4
=1

(2)
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The separation of conditional wage distributions and the distribution of
characteristics offers a straightforward way to create counterfactual marginal
wage distributions. For example,

Ng
1 -
EY(w) =3~ FP(w %)
=1

is a counterfactual distribution that represents the distribution that would be
observed among workers after the increase in the MW if they were paid according
to the conditional wage distributions from before the increase. Predictions are
based on a probit model estimated over the before sample but averaged over the
after sample.

The difference in wage distributions between the before and after periods is:

DD(w) = F&(w) — F2 (w)

Using the counterfactual marginal wage distribution defined in Equation (3), this
can be decomposed into a price and a composition effect. The price effect
identifies the effect of the increase to the minimum wage on the wage distribution
while the composition effect reflects changes in the demographic structure of the
population, including any changes to the structure of labour supply due to the
increase in the minimum wage.

DD(w) = [Fi(w) = E?(W)] + [(F? (W) — Fy )]

price composition

(3)

(4)

(5)
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FIGUREA.1 MW EFFECT WITH NARROW BAND (10C)
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FIGUREA.2 PLACEBO ANALYSIS (2013—-2014 AND 2014-2015)
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