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ABSTRACT:  The paper aims to investi-
gate if the minimum wage increase of Sep-
tember 2017 resulted in better wage equal-
ity in North Macedonia. The increase of 
19% was sizable and included levelling up 
in the three sectors with a lower minimum 
wage: textiles, apparel, and leather. We ex-
tend the ‘cell’ approach of Card (1992a) and 
rely on data from the Labour Force Survey 
2017 and 2018. The results suggest that the 
2017 increase in the minimum wage had a 
positive, significant, and robust effect on 
wages. However, the wage increases were 
almost entirely positioned on the left side 
of the wage distribution and implied wage 

compression up to or around the minimum 
wage. The bunching around the new mini-
mum wage level ‘equalised’ workers: those 
who previously earned the new minimum 
wage level equalised with the less produc-
tive workers who approximated their wage 
only by the power of the law. Hence, wage 
equality improved. The results confirm that 
the minimum wage can be an important 
wage equality policy, with considerably 
limited upward spillover effects in the cur-
rent policy and institutional setup.
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1. INTRODUCTION 

In 2012, following a consultative process with social partners, the government of 
North Macedonia established a statutory minimum wage (MW) for the first time. 
A lower MW remained in place for three low-paying economic sectors: textiles, 
apparel, and leather. Initially this lower MW was to remain in place for three 
years, but the period was extended until 2017. There were a few modest increases 
between 2012 and 2016, and then in September 2017 the new government 
increased the MW to 12,000 MKD, a sizeable 19% hike. It also levelled up the 
minimum wage in three low-pay economic sectors, resulting in an even higher 
increase of 25%.  

The stated policy objective of the move was twofold: first, to improve the living 
standard of low-paid workers by directly increasing their wages; and, second, to 
induce a so-called ‘wage spiral’, i.e., a spillover effect on other wages in the 
economy. The latter in particular has been emphasised as a basis for wage-led 
growth, following underconsumption theory (see, for example, Bleaney 1976 and 
Baran and Sweezy 1966). The move aroused a heated debate, dominated by 
employers who argued that such hikes were unsustainable and would lead to job 
losses. Therefore, to invalidate employers’ concerns a government subsidy was 
introduced for the first year following the MW increase to compensate for the 
MW hike – which, however, remained largely unused, while the concept of wage-
led growth remains a subject of dispute in the general public discourse. 

The literature agrees that the main role of the MW is to ensure decent living 
standards for low-paid workers and their families (ILO 2012, 2016). Moreover, 
the MW can act as a redistributive tool and an automatic stabiliser, can support 
aggregate demand, and is associated with poverty reduction (ILO 2008). In 
addition, the existence of and increases in a MW can reduce wage inequality. 
Evidence from around the world shows that a MW can reduce both wage 
inequality within firms (by compressing the wages in the lowest-paying 
businesses) and between firms (through increasing the average wage of the 
lowest-paying enterprises) (ILO 2016). However, the intention of inducing a 
‘wage spiral’ may well contradict this argument since a wage spiral could actually 
aggravate inequality.  
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The debate about if and how the MW can act as a policy for promoting wage 
equality is fairly new and dates back to the seminal contribution of DiNardo et al. 
(1996). They found that the federal minimum wage in the US ‘held up’ the lower 
tail of the US earnings distribution in 1979, which then declined in the following 
decade. Over the same decade the MW also declined. The authors provided 
evidence that this deteriorated wage equality. Lee’s (1999) influential study 
reaches similar conclusions and complements this analysis, concluding that 
spillover effects from a declining MW explained much of the increased dispersion 
throughout the wage distribution in the 1980s. Since these seminal papers, not 
much research has been done on the impact of the MW on wage inequality. Autor 
et al. (2016) corroborate Lee’s (1999) findings, despite finding the more recent 
effect to be substantially smaller. They also conclude that spillover effects are 
indistinguishable from measurement error. However, in the case of Brazil, 
Engbom and Moser (2017) identify a spillover effect with a compression up to the 
75th wage percentile. 

The objective of the current paper is to assess whether the latest increase in the 
MW affected workers’ wages and wage equality in North Macedonia. We are 
agnostic with regard to the potential effect of the MW increase on wage equality 
because the limited literature on the issue asserts that the natural objective of MW 
policy is to improve wages in the lower tail of the distribution, hence improving 
wage equality, while the government’s stated objective of inducing a ‘wage spiral’ 
implies that upward MW spillover may actually aggravate wage equality, or 
attenuate it at best. We assess this empirically by extending Card’s (1992a) ‘cell’ 
approach. We use data from the two waves of the Labour Force Survey (LFS) just 
before and just after the September 2017 MW increase. 

The results suggest that the 2017 MW increase in North Macedonia had a 
positive, significant, and robust effect on wages. The MW increase is clearly 
associated with wage increases, despite these having been almost entirely nested 
on the left side of the wage distribution. This implies that wages grew, but only 
up to and around the new MW level. This further implies that bunching around 
the new MW level ‘equalised’ workers: those who had previously earned the new 
MW level were now equal with the less productive workers who gained that wage 
level according to the law. This then generated wage compression, which resulted 
in favourable wage equality outcomes. The latter is corroborated by an observed 
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decline in the median decile to first decile ratio, but not in the ninth decile to 
median decile ratio. Hence, the results show that the MW can be used as a wage 
equality policy, rather than as a means to induce an upward ‘wage spiral’. 

This paper makes many contributions to the sparse literature on the subject. First, 
it is one of the few studies on the topic in a transition economy, where the 
minimum wage has a short history. Second, while existing studies use cross-
section and time variation to identify the effect of the MW on wages, we are 
constrained to individual micro-data spanning two periods only and arrive at a 
convincing identification strategy by relying on the ‘cell’ approach of Card 
(1992a) and its subsequent development. The third and largest contribution of 
this paper is its relevance for policymaking. By providing evidence of wage 
‘equalisation’ we invalidate the assumption that wage-led growth may be a viable 
development strategy in the current setting. 

The paper is structured as follows. Section 2 presents the underlying data and 
presents stylized facts about wages and wage inequality in North Macedonia. 
Section 3 presents the methodological construct. Section 4 presents the results 
and discussion. Section 5 presents some robustness checks. Section 6 concludes. 

2. DATA AND STYLIZED FACTS 

We use two cross-sections of data from the Labour Force Survey (LFS) for the 
first quarter of 2017 and the first quarter of 2018. The LFS is a quarterly rotating 
panel survey that collects detailed data on the work and unemployment 
experiences of about 12,000 working-age (15–79) individuals per quarter, and is 
nationally representative. The two data sets cover the period just before and just 
after the latest amendments to the MW Law in September 2017, when the MW 
increase became effective. Although the data used was from the first quarters of 
2017 and of 2018, for reasons of brevity we refer to this quarterly data simply as 
data for 2017 and 2018.  

It is important to note that the key variable in our analysis is the self-reported 
wage. In the LFS the respondent was asked, “How much was your last net wage 
or income from your main job?” Thus they were asked to specify the exact 
amount, but were also given the option of indicating one of the following 
intervals: less than 5,000 MKD; 5,001–8,000 MKD; 8,001–10,000 MKD; 10,001–
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12,000 MKD; 12,001–16,000 MKD; 16,001–20,000 MKD; 20,001–25,000 MKD; 
25,001–30,000 MKD; 30,001–40,000 MKD; over 40,001 MKD.  

As evidenced in the list above, the range is narrower in the lower part of the wage 
distribution. For workers who reported wage ranges, we set their wage using the 
median of the respective range, and believe that this approximation does not 
generate considerable bias. In September 2017 the minimum wage increased from 
10,080 MKD (9,590 MKD for textile, leather, and shoes) to 12,000 MKD. Hence, 
it is likely that those who received a wage increase would have self-reported as 
being in the 8,001–10,000 MKD range before the new MW was introduced and 
in the 10,001–12,000 MKD range afterwards. This would establish a fairly stable 
space for investigating the effects of the latest increase in the minimum wage.  

The analysis focuses on wage earners and does not include the unemployed, 
inactive, or self-employed, employers, or unpaid family workers. This provides a 
sample of 8,061 individuals, and adding the unemployed increases the sample size 
to 10,606 individuals. 

The wage distribution in North Macedonia is skewed to the right with a fairly 
steep descent on the left side (see Figure 1). Such wage distributions imply two 
things: (1) the mean wage exceeds the median wage (Belser and Sobeck 2012), 
and (2) a large proportion of workers in the country earns low wages. The spike 
in the left part of the distribution has visibly moved rightward which can be 
directly related to the increase of the MW from 10,080 MKD and 9,590 MKD (for 
particular sectors, as discussed above) to the new unified level of 12,000 MKD. 
Secondly, the left part of the 2018 distribution is slightly more vertical (i.e., a 
higher proportion of workers is earning the average wage or an amount close to 
it), reflecting the unification of the MW across sectors, and also possibly the 
tendency toward greater compliance. In addition, the bunching of wages at the 
MW (the highest point of the 2018 distribution) is also evident. More workers are 
now concentrated in and around the MW, suggesting a potential wage 
compression. In particular, the wages of workers earning below the median wage 
somewhat levelled around the new MW, whereas no significant wage increases 
occurred at higher wage levels, potentially implying greater wage equality. 
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Figure 1: Kernel density distribution pre-minimum wage increase versus post-
minimum wage increase  

 
Combined Kolmogorov-Smirnov test [p-value]: 0.000 
Red dashed line: MW in leather, footwear, and textiles in 2017; Red sold line: national MW line 
2017; Black solid line: national MW line 2018. 
Source: Authors’ estimates based on LFS microdata. 

Figure 2 presents the wage distributions over time, and disaggregated by gender. 
The 2018 lines (red) are positioned to the right of the 2017 lines (black), 
suggesting that the MW might have contributed to higher wages in the left part 
of the distributions. The spikes are higher for women, suggesting that in both 
years they were more influenced by the MW than men. 
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Figure 2: Kernel density distribution pre-minimum wage increase versus post-
minimum wage increase, by gender and year 

 
Combined Kolmogorov-Smirnov test 2017 [p-value]: 0.001 
Combined Kolmogorov-Smirnov test 2018 [p-value]: 0.001 
* Red dashed line: MW in leather, footwear, and textiles in 2017; Red sold line: national MW line 
2017; Black solid line: national MW line 2018. 
Source: Authors’ estimates based on LFS. 

Table 1 presents the shares of median wage to first-decile wage (D5/D1), of ninth-
decile to median wage (D9/D5), and of ninth-decile to first-decile wage (D9/D1). 
The ratios reveal the comparative wage in the observed deciles. For example, the 
first number of 2.74 suggests that the average wage for the richest decile in 2017 
was nearly three times higher than the average wage of the poorest decile. Moving 
to the second row we observe a decline in the ratios, suggesting a general 
reduction of wage inequality in North Macedonia. The latest MW increase 
potentially resulted in intense wage compression, leading to significant declines 
in the decile ratios. However, the D9/D5 ratio, which increased insignificantly, is 
an exception, suggesting that the wage of the richest and the median workers did 
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not change very much; hence any improvements in wage equality were mainly 
observed on the left or lower wage part of the wage distribution and can be more 
clearly corroborated with the MW increase. For example, D5/D1 declined by a 
sizeable 20%, while D9/D1 saw a more moderate 7.9%. When disaggregated by 
gender, we see these declines were larger for men. Finally, the table suggests that 
North Macedonia now has a significantly more favourable wage distribution than 
the EU-28 average. On the left side, wages are similarly distributed to in the EU-
28 (the D5/D1 ratio is very similar), while the right side of the wage distribution 
is significantly more compressed in North Macedonia. 

Table 1: Different measures of wage inequality: decile ratios 

 D9/D1 D9/D5 D5/D1 
 All M F All M F All M F 
MK 2017 2.74 2.99 2.58 1.41 1.52 1.50 1.94 1.97 1.72 
MK 2018 2.54 2.36 2.56 1.57 1.56 1.60 1.62 1.52 1.60 
EU-28 (2014) 3.49 3.67 3.23 2.06 2.12 1.97 1.69 1.72 1.63 

Note: Data refer to first quarters of the respective years, calculated by the authors. Data for EU-28 are 
a simple average based on the Structure of Earnings Survey and derived from Eurostat 
[earn_ses_hourly]. 

Table 2 presents another measure of wage inequality, the cumulative percentages 
of the wage distribution. This refers to the share of workers in the distribution of 
the wage mass; e.g., the first number of 0.2% suggests that the poorest percentile 
of wage earners receive only 0.2% of the overall wage mass. Due to the 
compression generated by the MW increase, the share of wages received by the 
bottom 10% increased by 39.4%. This increase is even higher (double) for female 
workers. Part of the increase is undoubtedly down to the increase in the threshold 
of the decile because of the rising MW, so that a share of workers who previously 
were earning approximately the MW level are now likely to belong to the poorest 
decile as they did not receive a proportional increase (the ‘equalisation’ 
phenomenon). Generally, Macedonian wage distribution resembles that of the 
EU, albeit slightly more favourable and equitable.  
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Table 2: Different measures of wage inequality: cumulative wage distribution 

  Bottom  
1% 

Bottom  
10% 

Bottom  
50% 

Bottom  
75% 

Top  
25% 

Top  
10% 

Top  
1% 

2017 All 0.2% 3.3% 27.4% 58.1% 41.9% 21.0% 3.5% 
M 0.3% 3.6% 25.1% 57.3% 42.8% 23.2% 3.2% 
F 0.1% 2.9% 31.0% 59.5% 40.5% 17.7% 3.9% 

2018 All 0.2% 4.6% 20.3% 57.9% 42.1% 22.3% 4.3% 
M 0.2% 3.8% 17.1% 56.8% 43.2% 24.3% 5.2% 
F 0.3% 5.9% 25.3% 59.7% 40.3% 19.3% 2.8% 

EU-22 (2010) 0.2% 3.6% 29.1% 53.9% 46.1% 25.5% 5.8% 
Note: Data for North Macedonia is for first quarters of the two years, calculated by the authors. Data 
for EU is a simple average of 22 countries based on the Structure of Earnings Survey and derived from 
ILO (2016). 

To further analyse the wage compression implied by the MW, we set out three 
different wage ranges: (1) workers earning the minimum wage +/– 5%; (2) those 
earning below 95% of the MW; and (3) those earning between 105% and 125%. 
Wages in the textile, leather, and shoe sectors (for which a lower MW level was 
prescribed) have been adjusted for the period prior to the MW increase. As in the 
previous analysis, for each worker who did not report their exact wage, the 
median of the reported wage range was used.  

Table 3 provides information on the number and share of MW earners as a 
percentage of total wage earners for the periods prior to and after the MW 
increase, differentiated by gender. Columns 1 and 2 show that the share of MW 
workers more than doubled after the MW increase, from 9.3% to 20%, resulting 
in a wage compression. However, workers who were already earning 12,000 MKD 
(the new MW) prior to the increase did not experience a wage increase, or it was 
sluggish at best. The trend is clearly visible in columns 5 and 6, where the number 
of workers receiving between 105% and 125% of the MW significantly declines, 
from 14% of all workers to 3.5%. In essence, workers who prior to the increase 
were earning between 105% and 125% of the MW in 2017 transited to receiving 
wages +/–5% of the new MW in 2018, while their wages did not move in absolute 
terms. No significant differences in these patterns can be observed by gender. 
Meanwhile, the number of workers earning less than 95% of the MW declined. 
However, the data may be overlooking non-compliance, whereby workers 
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earning less than the MW are hidden due to taking the median value of the wage 
ranges when the exact wage was not reported, as well as due to potential 
measurement error. 

Table 3: Share and number of workers earning the MW, by gender 

  MW +/– 5% 
Below  

95% of MW 

Between  
105%–125%  

of MW 
  (1) (2) (3) (4) (5) (6) 

  2017 2018 2017 2018 2017 2018 

Entire sample 
% of wage earners 9.3% 20.1% 5.8% 4.8% 14.0% 3.5% 

Estimated MW workers 44,827 108,364 27,969 25,861 67,876 18,841 

Men 
% of wage earners 8.7% 18.1% 6.6% 4.2% 11.4% 3.1% 

Estimated MW workers 24,637 55,422 18,794 12,883 32,139 9,399 

Women 
% of wage earners 10.1% 22.8% 4.6% 5.6% 17.8% 4.1% 

Estimated MW workers 20,190 52,942 9,176 12,979 35,737 9,441 

Source: Authors’ calculations based on LFS. 

Table 4 presents the same information as Table 3, but disaggregated by sector. 
The same patterns observed in Table 3 are evident, especially in the sectors where 
the MW is commonly paid to many workers. Most notably, there is a large 
concentration of wages around the MW level in the textile, leather, and shoe 
industries: before the increase in 2017 a quarter of workers were on the MW, 
increasing to more than a third after the increase. The trend towards compression 
seems most forceful in these sectors: the number of workers receiving 105%–
125% of the MW declined by 2.4 times. This pattern is also observed in other 
sectors where the MW is commonly paid, i.e., retail, hotels and restaurants, other 
manufacturing industries, and construction. The public sector, education, and 
health employ a small number of MW workers and hence the effect of the MW 
increase is either non-existent or insignificant. 
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Table 4: Share of workers earning MW, by sector 

 MW +/–5% 
Below  

95% of MW 

Between  
105%–125%  

of MW 
 2017 2018 2017 2018 2017 2018 
Agriculture 16.0% 20.2% 17.6% 5.8% 10.5% 5.8% 
Textiles, leather, and shoes 26.0% 34.7% 10.5% 16.9% 16.1% 6.8% 
Manufacturing - other 7.6% 18.6% 2.9% 2.6% 17.1% 3.8% 
Construction 14.3% 23.1% 10.2% 4.9% 10.6% 4.2% 
Market services 9.5% 27.7% 7.4% 5.8% 17.1% 4.1% 
Public sector 1.3% 1.5% 1.4% 0.3% 4.3% 0.4% 
Education 2.2% 4.8% 1.1% 0.5% 10.0% 0.7% 
Health 3.8% 1.9% 9.6% 1.2% 5.5% 0.0% 
Source: Authors’ calculations based on LFS. 

3. METHODOLOGY  

To pursue our first objective of whether the MW increase affected wages, we 
econometrically test if wage levels altered in the period after the law changed 
compared to the period before, and whether any changes were larger in areas 
(cells) where the minimum wage initially had more ‘bite’. The cell approach 
considers the stylized fact that the fraction of workers affected by the change in 
the MW may differ across subsets of a population (most notably, across genders). 
The cell approach has previously been used in MW studies by Card (1992b), 
Lemos (2009), and Dinkelman and Ranchhod (2012), who consider different 
regions of the countries under study (and in time) as “cells”, i.e., they consider 
geographical variation in exposure to the minimum wage increase. Card (1992a) 
argues that the effect of the minimum wage increase may differ across regions due 
to differences in the fraction of workers affected. To take advantage of a larger 
number of cells, we extend Card’s approach by defining cells based on four 
demographic characteristics: age (15–29, 30–64), gender, education (primary and 
less, secondary, tertiary and more), and region (8 regions). We thus arrive at 96 
cells, which should help identify the true effect of the minimum wage increase. 
Angrist (2008) suggests 42 as a rule of thumb to provide robust standard errors. 
The average number of observations (wage-earners) per cell is 84, which is a 
sufficient number. 
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The ‘bite’ is a variable capturing the effect of the MW increase. We construct three 
bites for each cell. The first is the fraction of workers affected by the MW increase 
(Card 1992a; Lemos 2009) whose wage was between the pre-change and post-
change levels in the period before the MW increase: 

  
  1 1( )n

t ijt ti
j

j

MW w MW
FA

n
 (1) 

where jFA  stands for the fraction of workers in cell c affected by the MW 
increase, defined as the workers in the cell whose wage was in the range between 
the old and new levels in the period before the increase ( 1ijtw ), divided by the 
total number of workers in the particular cell. MW stands for the minimum wage 
level in the respective period. 

The second bite is the fraction below (Ramirez et al. 2017), representing the share 
of workers affected by the MW increase with wages in the pre-change period 
below the post-change MW level: 

 
  1( )n

ijt ti
j

j

w MW
FB

n
 (2) 

The notations here are self-explanatory. This bite may be more suitable for cases 
of imperfect compliance with changes in the MW.  

The third bite is the wage gap (Dinkelman and Ranchhod 2012) represented by 
the difference between the logged MW for the cell post-change and the logged 
median wage pre-change: 

      1ln lnj t jtWG MW median wage  (3) 

The notations here are self-explanatory. 

We specify the following difference-in-difference regression model: 
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         0 1 2 3 *ijt t j t j ijt ijty POST BITE POST BITE X u  (4) 

where ijty  is the log hourly wage for individual i of cell j in period t among the set 

of ‘cell’ similar workers. tPOST  is a dummy variable taking a value of 1 for the 
period after the MW increase, and 0 otherwise. jBITE  is cell-specific (hence the 
subscript j) and comes in three forms: fraction affected, fraction below, and wage 
gap. ijtX  is a set of control variables including age, gender, and level of education. 

To pursue the second objective of whether the MW increase implies improved 
wage equality, we rely on an idea of Ramirez et al. (2017). They argue that the 
effect of the minimum wage increase would be disturbed if there were a 
significant general increase in wages over the same period. The general wage 
increase could be considered a confounder, in impact-evaluation literature 
jargon. Aside from general trends, the wage increase could also result from the 
MW increase – which the government called a “wage spiral” or upward spillover 
effect. This implies that workers who previously received 12,000 MKD (the new 
MW) will press for higher wages when those deemed less productive are suddenly 
earning the same money. If the wage spiral is proportional, wage equality will not 
change. And, conversely, if there is no wage spiral or a less than proportional wage 
spiral, wage equality will improve. Hence, these workers resist ‘equalisation’. 
Table 3 and Table 4 provide some visual proof that equalisation happened to a 
certain extent, while the ILO (2019) suggests that due to the dormancy of 
collective agreements, employers did not apply the prescribed coefficients to 
adjust the other wages in the company, and these increased by a proportionally 
smaller amount.  

Assuming non-problematic compliance, we create a variable per cell of the share 
of formal workers whose wage is above the minimum wage, denoted jWINC , as 
in Ramirez et al. (2017), and include a product of POST and WINC. Hence, our 
model takes the following form: 

    
 

     

  
0 1 2 3 4

5

*
*

ijt t jt t jt j

t j ijt ijt

y POST BITE POST BITE WINC
POST WINC X u

 (5) 
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In this final specification we achieve the two parts of our objective 3:    reveals 
the causal effect of the MW increase on wage levels and 5  reveals the 
equalisation pressure due to the MW increase. To investigate whether the effect 
of the MW increase is gender-specific, we divide the sample by gender and 
reestimate Equation (5) with OLS. Due to cell clustering, we use clustered 
standard errors, which control for the presence of unobserved effect in the error 
term at the cell level.  

4. RESULTS AND DISCUSSION 

Before presenting the key results, we provide a brief overview of the ‘bites’. Table 
5 presents the median and outer deciles of the three bites. The median fraction of 
affected wage earners is 13.9%, and the one below is 22.9%, while the median wage 
gap is negative, suggesting that, on average, the median within-cell wage in 2017 
was slightly below the new minimum wage. In fact only a quarter of the cells show 
a positive wage gap, reflecting the right-skewed nature of the wage distribution in 
North Macedonia. In the upper decile, 66% and 60% of the cells have a fraction 
of wage earners affected by the MW increase and earning below the new MW, 
respectively. 

Table 5: Descriptive statistics of the bites  

Percentile Fraction 
affected 

Fraction 
below 

Wage gap 
(log) 

p10 0.0% 2.8% (0.65) 
p25 6.4% 7.1% (0.22) 
p50 13.9% 22.9% (0.13) 
p75 20.6% 41.7% (0.00) 
p90 33.3% 60.0% 0.18  

Source: Authors; calculations based on LFS. 

In Table 6 we present the Spearman correlations for the bites and the basic 
personal characteristics of the wage earners. Age and bites are positively 
correlated, and although this correlation is fairly weak it does suggest that the bite 
is bigger for older workers; i.e., that older workers are more affected by the MW 
increase than younger workers. Similarly, bites are bigger for women. Bites 
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negatively correlate with education: the higher the education level, the lower the 
strength of the bite; i.e., a lower share of more-educated persons is affected by the 
MW increase. However, in the case of education the correlations are fairly strong, 
suggesting that higher-educated people are less impacted by MW policy. 

Table 6: Correlation matrix for the bites  

 Fraction 
affected 

Fraction 
below 

Wage gap 
(log) 

Age 0.2233* 0.2712* 0.1753* 
Female 0.1707* 0.0527* 0.1790* 
Primary ed. 0.5242* 0.6543* 0.7326* 
Secondary ed. 0.1568* 0.0685* 0.0194* 
Tertiary ed. –0.6919* –0.7279* –0.7537* 

Source: Authors; Calculations based on LFS. * denotes statistical significance at the 5% level. 

Table 7 presents the effect of the MW increase on wages. Columns (1) to (6) refer 
to the entire sample, with and without controls, while the rest of the columns split 
the sample by gender. The effect of the MW increase on wages is presented by the 
coefficient in front of Post*Bite, given in grey for easier navigation. It suggests 
that the 2017 increase in the MW exerted a positive and significant effect on wages 
in North Macedonia. The coefficients in columns (1) to (6) are all positive, 
significant, and of similar magnitude, irrespective of which bite definition is used. 
This is a clear and robust finding of a causal link between the MW increase and 
rising wages in North Macedonia. 

Observed by gender, the general finding is maintained, albeit with lower 
robustness for men. For them, the positive effect of the MW increase on wages is 
only significant when the wage gap is used as a bite, while it is significant over 
both bites for women. These results suggest that there has been some bias in 
favour of women in terms of the overall wage increase. However, the 
insignificance of the ‘fraction affected’ bite vis-à-vis the significance of the 
‘fraction below’ bite sheds additional light on our results, namely a delayed 
compliance: those left behind by previous rounds of MW increases are more 
likely to see their wages levelled by the later increase. This may have been 
supported by stricter enforcement of compliance in 2017 than heretofore. 
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The effect of the MW increase on wage equality is presented with the coefficient 
in front of Post*WINC. Toward the bottom of the table (also presented in grey) 
it is insignificant, except in the case of the ‘fraction affected’ bite. The 
insignificance of this coefficient proves that there was wage compression, or, put 
differently, that there was no ‘wage spiral’. Even if we consider the only significant 
coefficient in the entire sample in the case of the ‘fraction affected’ bite (the 
significance is lost when disaggregated by gender), the negative sign suggests that 
above-MW wage growth has been inhibited by the MW increase, further 
testifying to ‘equalisation’. 

The other coefficients align with the predictions of human capital theory: wages 
rise with age (a proxy for experience) and education. The adjusted gender pay gap 
is estimated at 5.2% to 8.5%, suggesting a narrowing compared to previous 
estimates (see Petreski and Mojsoska-Blazevski 2016). 

In summary, we provide quantitative evidence that the latest MW increase in 
North Macedonia resulted in wage increases; however, these were heavily 
concentrated in the left tail of the wage distribution, i.e., up to and around the 
new MW level. Hence, our evidence shows that there was no ‘wage spiral’, or 
spillover effect, as the government argued and expected. To the contrary, 
‘equalisation’ took place, implying a positive externality that overall wage equality 
improved due to the MW increase. 
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5. ROBUSTNESS CHECKS 

We conduct three sorts of robustness checks. First, we vary the cell composition. We 
drop regions and define five age groups, each 10 years wide, starting at 15 and ending 
at 64, and instead of having three levels of education we use five. By so doing we end 
up with 50 cells, still above Angrist’s (2008) rule of thumb of 42. Second, we introduce 
cell-specific dummy variables in ijtX  in equation (5). We do this to dispose of the 
cell-specific unobserved factors potentially correlated with the outcomes (e.g., that 
highly educated young men in the Skopje region have consistently high wages and 
higher employment chances). Third, we use the Heckman (1976, 1979) two-step 
method to account for potential selectivity bias. Marriage is used as an exclusion 
restriction. This sample also expands to take into consideration unemployed and 
inactive individuals (to be able to estimate the selection equation). 

Table 8 presents the results: only the key coefficients are presented, while the rest 
are available on request. The Post*Bite and Post*WINC coefficients largely retain 
their significance and magnitude, hence corroborating the main results. The 
potential of negative selection (negative though insignificant ρ, not shown due to 
space) does not affect the key findings regarding the effect of the MW increase.  

Table 8: Robustness checks 
  Fraction affected Fraction below Wage gap 

Varying cell composition 
Post*Bite 0.295*** 0.281** 0.255*** 
  (0.100) (0.111) (0.061) 
Post*WINC –0.119** –0.0064 0.0808 
 (0.052) (0.099) (0.098) 

Cell dummies added 
Post*Bite 0.269** 0.216* 0.178*** 
 (0.117) (0.111) (0.045) 
Post*WINC –0.138*** –0.0384 –0.0329 
 (0.051) (0.104) (0.067) 

Heckman correction (outcome equation) 
Post*Bite 0.339** –0.200 0.124* 
 (0.135) (0.133) (0.081) 
Post*WINC –0.119** –0.0181 0.103 
 (0.055) (0.115) (0.119) 
Source: Authors’ calculations based on LFS. 
*, ** and *** denote statistical significance at the 10%, 5%, and 1% level, respectively. Standard errors 
provided in parentheses. Controls are accordingly used, but not presented due to space. 
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6. CONCLUSION 

The objective of the paper is to investigate if the minimum wage increase of 
September 2017 resulted in better wage equality in North Macedonia. The 
increase was sizable – 19% – and included levelling up in the three sectors with a 
lower minimum wage: textiles, leather, and apparel. Methodologically, we extend 
the ‘cell’ approach of Card (1992a) and rely on data from the Labour Force Survey 
(LFS); i.e., two waves, just before and just after the September 2017 increase of the 
minimum wage.  

The results suggest that the 2017 increase in the minimum wage produced a 
positive, significant, and robust effect on wages. However, the wage increases 
have been almost entirely nested in the left part of the wage distribution and imply 
wage compression up to or around the minimum wage. The bunching around the 
new minimum wage level ‘equalised’ workers: those who previously earned the 
new minimum wage level equalised with the less productive workers who 
approximated their wage only by the power of the law. Hence, wage equality 
improved. The results show that the minimum wage could be used as an 
important wage equality policy in the current policy and institutional setup, with 
limited spillover effects. 

These findings are very relevant for policy. The evidence of improved wage 
equality in North Macedonia invalidates the assumption that wage-led growth is 
a viable development strategy in the current economic policy setting, economic 
structure, and institutional context. The minimum wage policy cannot be used to 
induce a ‘wage spiral’, in the wording of the government, at least not in the short 
run. Along with its potential to lead to job losses, especially if wage increases 
depart significantly from productivity increases, this is a warning to policymakers 
that costs may swiftly outweigh benefits if not well thought out and appropriately 
timed. 
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