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Abstract 

In this study an individual-level data set is used to study the impact of the official minimum wage on 
a host of labour market outcomes in Cyprus, where the legislative coverage is limited to only a few 
occupations. In the remaining occupations bipartite collective bargaining is not subject to an 
institutional minimum. The evidence indicates that minimum wage affects workers in both the covered 
and the uncovered occupations, especially those workers whose earnings are close to the legal 
minimum wage. This result suggests that negotiations between the trade unions and the employers’ 
organisations are affected (even if they are not legally bound) by the national minimum wage. The 
reason is that it constitutes a shadow minimum wage in occupations that are not covered by the 
minimum wage legislation.  

Keywords: minimum wage, covered and uncovered workers, spill-over effects. 

1.  Introduction 

This paper contributes to the understanding of the effects of minimum wage legislation on 
wage and employment outcomes, in the context where the legislative coverage is limited to 
only a few occupations. In the remaining occupations bipartite collective bargaining is not 
subject to an institutional minimum. As discussed in the following page, microeconomic 
evidence on the impact of minimum wage legislation in countries with limited coverage is 
sparse, but in developing countries more evidence is rapidly coming to light. However, given 
the variance across countries in the levels and structures of minimum wages and their 
enforcement, much more evidence is needed to form a consensus on the impact of minimum 
wages on workers in the covered and uncovered sectors.  

According to standard economic theory, where the labour market is assumed to be perfectly 
competitive, increasing the minimum wage decreases the employment of minimum wage 
workers. The competitive model suggests that if the minimum wage is set above the 
equilibrium wage, more labour will be willing to be provided by workers and less will be 
demanded by employers, creating a surplus supply of labour, i.e. unemployment. An 
alternate view of the labour market has low-wage labour markets dominated by 
monopsonistic firms that have significantly more market power than the workers. Under the 
monopsonistic assumption, an appropriately set minimum wage could increase both wages 
and employment. This strand of the literature is surveyed by Manning (1993, 2003) and Boal 
and Ransom (1997). 
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If the minimum wage legislation does not cover 100% of the workforce, then the question 
arises as to its indirect impact on the uncovered sector. The classical two-sector competitive 
model predicts that workers whose marginal product falls below the new minimum will be 
priced out of the covered sector market and will look for work in the uncovered sector, 
lowering wages and raising employment there (see e.g., Gramlich, 1976; Mincer, 1976). Moser 
and Stahler (2009) are included in those using the search and matching framework lens of 
Mortensen and Pissarides (1994, 1999 and 2003) and Pissarides (2000) to examine the effects 
of the minimum wage in the uncovered sector. They investigate whether minimum wages 
exert a negative spill-over effect from the covered to the non-covered sector. In their 
framework, contrary to the two-sector competitive model predictions, the introduction of a 
minimum wage will certainly reduce employment in the uncovered sector. The reason is that 
it increases the unemployed workers’ outside option, improves their bargaining position and 
increases labour costs, leaving firms less willing to hire.1 

On the question of the empirical impact of the minimum wage on uncovered sectors, there is 
sparse but growing evidence on the effects of minimum wage legislation on the ‘informal 
sector’, defined as workers who do not contribute to the social security systems. In the studies 
of Brazil and Mexico, there is some evidence that minimum wages affect wages there (see e.g. 

Lemos, 2007, for Brazil; and Bosch and Manacorda, 2010, for Mexico). Most of the evidence 
for developing countries points to negative employment effects from the minimum wage in 
the informal sector. More evidently, in cases when wages are set at relatively high levels in 
relation to the median wage (see e.g. Fajnzylber, 2001, for Brazil; and Arango and Panchon, 
2004, for Colombia). 

On the other hand, when the informal sector is defined as the self-employed, there is evidence 
that the minimum wage does not affect their earnings distribution (see e.g. Maloney and 
Núñez Mendez, 2004, for Colombia; Montenegro and Pagés, 2004, for Chile; Gindling and 
Terrell, 2005, for Costa Rica; Gindling and Terrell, 2009, for the Honduras; and Alaniz et al, 
2011, for Nicaragua). However, there is some evidence of an effect in studies for Brazil (see 
Fajnzylber, 2001) and Kenya (see Andalon and Pages; 2008). Studies investigating the 
employment effects of the minimum wages in the self-employed sector find positive effects in 
Nicaragua (see Alaniz et al, 2011) and negative effects in Brazil (Fajnzylber; 2001) and 
Colombia (Bell, 1997; and Maloney and Núñez, 2004).  

An empirical result of a particular interest is that in virtually all of these countries there is 
evidence of what has been termed as the ‘Lighthouse effect’. 2 That is, the formal sector 
minimum wage serves as a benchmark for “fair” remuneration (a ‘numeraire’) throughout the 
economy, including sectors not legally bound by it. Therefore, it does not only increase wages 
in the formal (covered) sector, but also wages in the uncovered (informal) sectors, contrary to 
the two-sector competitive model predictions and in accordance with Moser and Stahler 
(2009).  

                                                      
1 Gavrel et al (2012) and Dittrich (2010) also propose the search and matching framework to examine the effects of 

the minimum wage in a segmented labour market. In the framework of Gavrel et al (2012), similarly to Moser and 
Stahler (2009), the introduction of a minimum wage unambiguously reduces employment in the uncovered sector. 
Its employment effect on the covered sector is ambiguous. In the model of Dittrich (2010) the impact of a minimum 
wage increase is ambiguous (depending on the underlying game-theoretic bargaining solution). 
2 The original reference of the Lighthouse Effect is found with reference to Brazil in the paper of Souza and Baltar 
(1979). For more recent references, see Lemos (2007) as well as Gindling and Terrell (2009).  
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The goal of this paper is to contribute to this growing literature by producing evidence for 
Cyprus, a country where a minimum wage is set for only a few occupations.3 For the rest of 
the workers the bipartite wage negotiations are not subject to an institutional minimum.4 The 
only other existing study examining the minimum wage effects in Cyprus uses time series 
macroeconomic data to examine the relationship between total employment and the 
minimum wage. It addresses the issue of the limited legislative coverage of the minimum 
wage law with an appropriately measured minimum wage index (Mitsis, 2015). That study 
finds evidence of a significant and negative relationship between the minimum wage and total 
employment. The proportion of workers covered by the legislation does not have a 
statistically significant impact on total employment. If these results were interpreted in the 
aforementioned Moser and Stahler (2009) framework, it would suggest existence of significant 
spill-over effects to occupations that are not covered by the minimum wage legislation. 

A second goal of this paper is to examine further whether there is indeed a spill-over effect 
from the covered to the uncovered occupations in Cyprus, triggered by the minimum wage. 
In agreement with the previous study, it is found that, over 1990–2009 minimum wage 
legislation affects all workers in Cyprus, in both covered and uncovered jobs. Robust 
empirical evidence indicates that this outcome is probably due to the indirect effect of the legal 
minimum wage on bipartite labour negotiations. This is consistent with a spill-over effect in 
the way described by Moser and Stahler. The covered and uncovered occupations 
employment effects were both found to be negative. There are no discernible effects of the 
minimum wage on the wages of civil servants in whose case minimum wage legislation does 
not apply, or on the monthly earnings of the self-employed. 

The organisation of this study is as follows: Section 2 describes the data set used, section 3 
checks for compliance with the minimum wage, section 4 provides the econometric 
framework used in examining the minimum wage impact on wages and employment, section 
5 presents the estimation results and section 6 concludes. 

2.  Data 

The data for this study come from two principal sources: 1) the minimum wage decrees of the 
Cyprus Ministry of Labour and Social Insurance and 2) the Household Budget Surveys of the 
Statistical Service of Cyprus. 

The Cyprus Minimum Wage Law was created in 1941 with the aim to protect certain 
categories of non-unionised workers paid low wage rates. In that manner, the minimum wage 

                                                      
3 The comparative study of Funk and Lesch (2005), reports that out of the 28 countries that are currently members 
of the European Union, 20 have a statutory national minimum wage. Cyprus is excluded from this group, since 
“Cyprus (…) has a statutory minimum wage for a few specific occupations only”. In the remaining 6 E.U. Member 
States, the sectoral level agreements are widely applied, thus constituting de facto minimum wages. The 
percentage of employees covered by these collectively agreed minimum wages ranges from approximately 70% in 
Germany to almost 100% in Austria and Italy. (The study included Bulgaria and Romania, even though they were 
not at the time full members of the European Union, but not Croatia, which became a full member on July 1, 2013.) 
4 In Cyprus, collective bargaining is considered to be decentralised, as most agreements are concluded at the 
enterprise level, instead of the sectoral level. It is difficult to say which level predominates (i.e. the percentage of 
workers whose pay is set on each level - sectoral or enterprise), since there is no monitoring of collective bargaining 
and no relevant studies or surveys have been made on this specific issue. Also, there are not consistent data on 
specific measures on the rigidity of labour standards (for example workers’ representation rights and restrictions 
on the use of contract workers), the use of active market policies by the government and the union density. There 
are some data on the generosity of unemployment insurance (number of unemployment benefit claims and 
associated amounts). However, those were not available for the whole sample of this study. 
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legislation covers only a number of occupations. For the rest of the workers bipartite wage 
negotiations are not subject to an institutional minimum. The minimum wage rate is identical 
for all covered occupations, but a separate wage grid applies to workers that completed six 
months’ experience in their current employment. The first minimum wage decree appeared 
in 1941 and the minimum wage was adjusted only five times during the period 1941-1989. 
However, it has been adjusted annually between 1990 and 2012. 5  Based on the existing 
legislation (Law on Minimum Wages, Chapter 183), the monthly minimum wage is currently 
set for the nine occupational groups listed in Table A.1 of Appendix A. The changes in the 
monthly legal minimum wage for the periods analyzed are summarized in Table 1, further 
on. 

The second source of data is the Cyprus Household Budget Survey (HBS), a nationally 
representative survey of households in Cyprus. Data are used from only the latest four 
surveys: 1990/91, 1996/97, 2002/03 and 2008/09. The purpose of the surveys conducted 
before 1990 did not extend beyond merely gathering data to consistently calculate the weights 
of the items included in the Cyprus Consumer Price Index (CPI). The latest surveys are more 
comprehensive with respect to both the coverage and the objective.6 The HBS reports a wealth 
of information about the personal characteristics of each individual, including age, education, 
place of residence and marital status. It also includes information about individual 
employment status, the industry of employment, whether an individual is employed in the 
private or the public sector and his or her occupation. In addition, the HBS provides data on 
the individual’s income level and sources, primarily his/her monthly/weekly wage, income 
from self-employment and non-labour income, such as rents, interest received and dividends. 
The basic survey instrument does not change appreciably in the time span 1990–2009 and, 
therefore, the available data are comparable (average of 3,400 individuals in each period). 
However, these are not panel data on the same workers. 

The analytical sample used in the employment regressions consists of 14,909 observations on 
working age individuals aged 20-64 that declare to be either employed (14,262) or 
unemployed (647) and for whom other reliable data are available.7 Thus, only individuals 
participating in the labour force are included in the sample.8 For the wage regressions, a sub-

                                                      
5 The adjustments of the minimum wage are decided by a tripartite technical committee appointed by the Ministry 
of Labour, using wage indices and consumer price indexation as yardsticks. This committee is made up of 
representatives of the trade unions, the employers’ organisations and the Department of Labour Relations. Their 
proposal is sent to the Council of Ministers, which can accept, reject or modify it. Until April 2012 the minimum 
wage was annually revised, but the procedure is frozen ever since, as a result of the economic crisis which 
predominated in 2012-2013. The information on minimum wages was gathered from information provided by staff 
of the Ministry of Labour and Social Insurance in Cyprus and the minimum wage decrees available from the 
Ministry’s website. 
6 The HBS 1984/85 is similar in scope with the latest surveys, but it does not include data on the education level of 
each individual and it is therefore excluded from the sample of this study.  
7 The pensionable age in Cyprus is 65 years for both men and women, but early retirement is common. Early 
retirement pensions could, until very recently, be drawn without reduction in benefits at the age of 63 under certain 
conditions. While incentives are provided for postponing retirement, these have, until now, not been enough to 
offset the incentives provided by the absence of an early retirement penalty. Hence, the average effective retirement 
age is about 63.6 years (Simone, 2011). 
8 Pensioners, persons declared unable to work due to illness or disabilities, housewives, men in compulsory 
military service and students are excluded from the sample, since only individuals who are allowed, willing and 
capable to work are considered part of the labour force. Persons below the age of 20 are also excluded. One may 
argue that should some of these groups, e.g. housewives, decide to enter the labour force, that may alter the effects 
of minimum wage on employment and thus they should be included in the sample. However, the scope of this 
study is to determine the impact of minimum wage on wage levels and the chance of being employed, not on the 
labour market participation rates.  
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sample of 12,110 observations is used, consisting of workers who are in paid employment and 
declare a non-zero wage (11,127) and individuals reporting a non-zero income from self-
employment (983).9 The income reference period for the wage earners refers to the previous 
month or week, while in the case of the self-employed the income reference period are the 12 
months previous to the interview. In Cyprus the minimum wage is set at a monthly rate: for 
workers declaring a weekly wage, their monthly-equivalent earnings are calculated by 
multiplying the weekly wage (provided in the HBS) by the number of weeks in a year (52) 
and dividing by the number of months (12). For the self-employed, monthly-equivalent 
earnings are imputed by dividing their annual income by 12. Table A.2 of Appendix A 
contains descriptive statistics for each major employment group. 

The HBS also provides information on the number of months and weeks each person has been 
employed in his/her current job. Therefore, it is possible to append to each individual in the 
sample the minimum wage that corresponds to his/her working experience. The monthly 
full-time workers are assigned the higher minimum wage rate if they have continuous 
working experience with their current employer that exceeds six months. 10  Workers on 
weekly pay are accordingly assigned the higher minimum wage rate if they are employed in 
their current employment for a continuous period that exceeds 26 weeks.  

TABLE 1 

 Real Minimum Wage (Euros per Month) in Cyprus, HBS Periods 

  1990 1991 1996 1997 2002 2003 2008 2009 

Real MW 273 291 358 363 399 409 482 512 

Real Median 
Wage 

734 757 829 852 932 932 991 1,018 

Kaitz Index 37% 38% 43% 43% 43% 44% 49% 50% 

%Change in Real 
MW 

6.8% 1.3% 2.8% 6.1% 

%Change in 
Median Wage 

3.3% 2.1% 1.9% 2.8% 

%Change in Real 
GDP 

2.6% 2.9% 1.8% -1.9% 

Source: Author’s calculations using the minimum wage decrees and data from the Statistical Service of Cyprus. The wages 
are expressed in real terms with the use of the Consumer Price Index (Base Year 1992). The real GDP growth rates are taken 
from: Statistical Service of Cyprus (2012), National Accounts 1995-2009 and supplementary sources. 

 

In addition to the characteristics included in the HBS, each individual is assigned an output 
growth variable. This is defined as the change in the log of real value-added in the industry 
he or she belonged to between time t and t+1.11 Unemployed persons are assigned the change 
in the log of real value-added of their declared industry (most probably the industry they used 

                                                      
9 Except from individuals not reporting their labour income, the wages sample also excludes 312 employers and 
152 persons who not declare their employment group (i.e. employee, self-employed or employer). The wages 
sample is more analytically described in Table 2 of Section 3.  
10 Data for part-time employees with non-zero wage are not included in the wages sample (519 observations in 
total) due to the difficulty involved in obtaining their full-time equivalent earnings out of the information they 
declared. 
11 To circumvent endogeneity, the change in GDP (and value-added of each industry) is calculated using the 
previous calendar year, not the years that correspond to the previous HBS. 
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to be employed in). Unemployed persons not declaring an industry of employment (mainly 
newcomers to the labour force) are assigned the change in the log of national real GDP. 

The change in the log of real GDP is summarized in Table 1, along with the annual changes in 
the monthly legal minimum wage and the national median wage in the periods analyzed. 
These are expressed in real terms with the use of the Consumer Price Index, Base Year 1992. 
It seems that real minimum wage in Cyprus tends to outgrow GDP growth. This is more 
prominent in the period 2008/2009, when the economy is in recession, but the percentage 
change of the real minimum wage rate is positive and high. This may be the result of social 
measures by the Ministry of Labour aiming to protect people more likely to be affected by the 
recession. Or it may be the result of the government policy explained in the following 
paragraph. 

The minimum wage increases relative to the national median wage in the period examined. 
The Kaitz Index (i.e. the ratio of the minimum wage to the national median wage) rises from 
37%-38% in 1990/91 to 43% in 1996/97, remains constant during 2002/03 and climbs to 49%-
50% in 2008/09. The Kaitz index is a widely used measure to assess the “bite” of the minimum 
wage and its latter dramatic increase is the result of a government decision (Ministerial 
Decision No 55.535, 24 April 2002). This decision considered the 2002 level of the minimum 
wage very low and aimed at gradually bringing it up to 50% of the national median wage by 
2008. As may be seen in Table 1, this goal was finally achieved in 2009. The current study 
utilizes the Kaitz Index as an alternative measure of the minimum wage, in order to check the 
robustness of the estimates. In each HBS period both measures of the minimum wage take the 
value corresponding to the last year included (which comprises most of the sample in each 
period). 

3.  Compliance with minimum wage 

As mentioned in the previous section, in Cyprus not all workers are covered by the minimum 
wage legislation. The occupations covered are: salespersons and clerks (since 1944), auxiliary 
healthcare staff, auxiliary staff in nurseries, auxiliary staff in crèches, auxiliary staff in schools 
(since 1990), guards and caretakers working in clinics, private hospitals and nursing homes 
(since 2008) and cleaners of corporate premises (since 2010). The covered workers group in 
this study consists of the workers in these occupations. 12  The uncovered workers group 
consists of workers whose occupations are not covered by the minimum wage legislation, 
with the self-employed included in a separate group. Before examining the impact of 
minimum wage legislation on wages and employment, it is important to detect in which of 
these groups there is compliance with the minimum wage legislation.  

The implementation of the minimum wage is carried though the provisions of the Law on 
minimum wages, Chapter 183, Article 5(1): any employer or representative of the employer 
who fails to comply with the provisions of the law, and in particular the minimum rates set 
by the Council of Ministers, may be fined, together with an additional fine for every day of 

                                                      
12 The HBS assigns each worker to one of nine general occupational groups: armed forces, managers, professionals, 
clerks, service workers, salespersons, agriculture-forestry workers, skilled and unskilled workers. For the purposes 
of the current study the covered workers are measured as the persons belonging to two of those groups: clerks and 
salespersons. The decision on which HBS groups should be considered ‘covered’ is based on calculations on data 
from another study of the Statistical Service of Cyprus, the Census of Establishments (COE). In the COE, the 
analytical occupational classification of the individuals is more fine-grained. An HBS group is assigned as ‘covered’ 
if, as calculated from the COE, it contains more than 50% persons covered by the minimum wage legislation. The 
related calculations are given in Table A.3 of Appendix A. 
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non-compliance. There are no data available on the degree of compliance or non-compliance 
in the period examined, but there are several ways in which compliance in the data may be 
checked. 

3.1 Examining the Distribution of Wages and Legal Minimum Wages 

A straightforward method to check for compliance in the data is to look whether the wage 
distributions are censored below the minimum wage. Given the two different levels of the 
minimum wage in Cyprus (accounting for working experience) the graphical analysis is 
simplified by plotting the kernel density estimate of the log wage minus the log minimum 
wage for each worker group. In these figures a zero indicates that the worker is earning the 
legal minimum wage. To test for different levels of compliance, density estimates are 
constructed for five different groups: covered workers, uncovered workers, private sector 
employees in the uncovered occupations, public sector employees in the uncovered 
occupations and the self-employed. A density estimate for the total sample (all workers) is 
also provided. 

The rationale for analyzing two groups in the uncovered occupations separately, is to separate 
out the public sector workers, who tend to have higher wages in Cyprus. Since the statutory 
minimum wage in Cyprus was launched with the aim to cover certain categories of non-
unionized workers paid at low wage rates, another reason is to decipher the extent to which 
bipartite negotiations between the trade unions and the most representative employers’ 
organisations are affected (even if not legally bound) by the national minimum wage. The 
limited coverage of the minimum wage legislation is justified by appealing to the fact that, in 
the remaining sectors, unions provide an effective protection for their members. The self-
employed, whose earnings may also be affected through the mobility of workers across 
sectors in response to changes in the minimum wage, are included in a separate category. 

The kernel density estimates are presented in Figure 1, along with a normal distribution fitted 
to the data for comparison.13 To construct the kernel estimates for monthly workers, earnings 
are compared with the legal monthly minimum wage, while for weekly workers their monthly 
earnings are imputed by multiplying their weekly wage by 52 and dividing the annual total 
by 12. As mentioned before, a value above (below) zero indicates that those workers earn 
above (below) the legal minimum wage. If legal minimum wages (MWs) are enforced in a 
particular sector, One would expect to see the distribution of wages censored from below at 
the level of the MW, with no (or very few) workers earning below the MW. One might also 
expect to see a spike in the distribution at zero (at the MW) that is higher in the covered 
occupations than in the uncovered occupations. 

Figure 1 suggests that the legal minimum wage has an impact on the covered occupations, 
since the wage distribution of covered workers shows evidence of censoring below the level 
of minimum wage. There is also a spike near the level of the minimum wage. There is also 
evidence of censoring in the uncovered occupations. The kernel density estimate of the wage 
distribution for uncovered workers indicates that the probability mass below the minimum 
wage is smaller than the one of the fitted Normal distribution, in the area below the minimum 
wage. This does not hold for observations above the minimum wage. For uncovered workers 
employed in the private sector this censoring is even more profound and it is also evident on 

                                                      
13 Since the purpose of this section is to check whether the wage distributions are censored below the minimum 
wage and not a comparison of the wage distributions between them, I choose to use the straightforward method 
of a visual inspection of the data rather than more formal methods, such as QQ-plots or the Kolmogorov-Smirnov 
test. 
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the density estimate for all workers. On the other hand, the kernel density estimates for the 
uncovered workers employed in the public sector and the self-employed are not censored 
below the minimum wage and they look very close to a normal distribution.  

The evidence of censoring in the wage distribution of uncovered workers is consistent with 
the expectation that bipartite negotiations between trade unions and employers’ organisations 
in many private sector occupations are affected by the national minimum wages, even if they 
are not legally bound by it. Therefore, the policy of the Ministry of Labour and Social 
Insurance to include only non-unionized occupations in the scope of the minimum wage 
legislation seems well-justified.  

There is a question whether Figure 1 is not capturing the minimum wage effect clearly because 
of potential measurement error of the monthly earnings imputed for the weekly workers. As 
a result, kernel estimates are provided for the sub-sample of monthly workers in Figure 2. It 
is clear that the main findings in Figure 1 are not compromised by measurement error, since 
the censoring from below the level of the minimum wage is still evident in the wage 
distributions of the covered workers and the uncovered private sector workers, and absent 
from the wage distributions of the uncovered public sector workers. 

3.2 Comparing the Proportion of Workers Earning Minimum Wage  

Another way to summarize the information of compliance is to calculate the average share of 
workers earning less than minimum wage, near minimum wage, or more than minimum 
wage within each group of interest. A bound of 25% is used to allow for measurement error 
so that what is actually measured is the share of workers earning: i) less than 0.75 of the 
minimum wage, ii) within 0.75 and 1.25 of the minimum wage and iii) more than 1.25 of the 
minimum wage. These data are reported in Table 2. The groups of interest are the same as 
those in the previous section: covered workers, uncovered workers, private sector employees 
in the uncovered occupations, public sector employees in the uncovered occupations, self-
employed and the total wages sample (all workers). 

In Table 2, there is evidence that compliance is greater in the covered occupations than in the 
uncovered occupations. While 22.4% of covered workers earn within 25% of the minimum 
wage, only 10.2% of the uncovered workers fall in the same proportion. The share of workers 
earning below minimum wage is 5% in the uncovered occupations, contrary to the covered 
occupations, where this share is close to zero (i.e. compliance is close to 100%). While this 
constitutes evidence for non-compliance in the uncovered jobs, the implied non-compliance 
is far from universal. Significantly more workers earn within 25% of the minimum wage in 
the uncovered private sector (13.0%) than in the uncovered public sector (3.3%). The share of 
workers earning within minimum wage is 12.4% in the total sample, while a significant 
portion of all workers earn more than the minimum wage (83.4%). 

In the self-employed sector, the impact of the minimum wage is even less. For as much as 
4.6% of them their imputed monthly earnings are below 25% of the minimum wage, while 
only 9.9% earn within the minimum. In examining the calculated proportions from the 
incomes of the self-employed it is necessary to take into account that: a) they tend to 
underreport their earnings and b) the reported earnings may also include returns to capital. 
Therefore, as a measure of the returns to labour they can be biased, to a certain degree. 
However, it is clear that a significant portion of the self-employed earn more than the 
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minimum wage (85.5%), second in magnitude only to the same proportion for employees in 
the uncovered civil servants (96.1%).  

 
TABLE 2 

 Percent of Workers in Cyprus Earning Within 25%, Below and Above the Legal Minimum Wage by 
Worker Group (Averages over 1990/91 – 2008/09) 

 
Below MW At        MW Above MW Sample Size 

All Workers 4.1% 12.4% 83.4% 12,110 

    All Employees 4.1% 12.7% 83.2% 11,127 

        Covered Workers 0.8% 22.4% 76.8% 2,270 

        Uncovered Workers 5.0% 10.2% 84.9% 8,857 

            Uncovered Pr. Workers 6.8% 13.0% 80.2% 6,246 

            Uncovered Pub. Workers 0.7% 3.3% 96.1% 2,610 

    Self-Employed 4.6% 9.9% 85.5% 983 

    Monthly Employees 4.8% 12.8% 82.4% 9,232 

        Covered Workers 0.8% 22.3% 76.9% 2,222 

        Uncovered Workers 6.0% 9.8% 84.1% 7,010 

            Uncovered Pr. Workers 9.1% 13.6% 77.3% 4,480 

            Uncovered Pub. Workers 0.6% 3.2% 96.2% 2,528 

Note: For workers paid on a weekly basis monthly earnings are calculated from reported regular weekly 
wages, assuming 4.33 weeks of work per month. For the self-employed, monthly-equivalent earnings are imputed by 

dividing their annual income by 12. The calculations in the second panel of the table utilize only workers paid on a monthly 
basis. 

Source: Author’s calculations using the Households Budget Surveys (HBS) data and information taken from the Ministry of 
Labour and Social Insurance. The sample consists of workers who are in paid employment and declare a non-zero wage and 
self-employed persons declaring a non-zero income from self-employment. 

As with the kernel density estimates, the proportions of workers earning below, within and 
above the legal minimum wage are also calculated using monthly workers’ wages data. This 
is in order to account for any measurement errors in the imputed monthly earnings of the 
workers paid weekly (approximately about 25% of all workers). The percentages in the second 
panel of Table 2 indicate that the proportions of covered and uncovered monthly workers 
earning within the minimum wage are similar to the previous results. However, the share of 
monthly workers in the uncovered private sector earning less than the minimum wage (9.1%) 
is substantially larger than the share of all uncovered private sector workers (including 
workers paid on a weekly basis), which amounts to 6.8%.14 

                                                      
14 It is somewhat surprising that when including those paid on a weekly basis the share of minimum wage earners 
decreases, as one may expect that those that are paid on a weekly basis are more likely to be employed in temporary 
or part-time jobs, which in general are paid less. However, in Cyprus those paid on a weekly basis include the 
seasonal occupations related with the tourism sector, where jobs, even temporary ones, tend to receive high 
remunerations, especially during the high seasons. 
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Hence, the combined evidence of the wage distribution and the average share of workers 
earning below and at the minimum wage level point to a greater impact of minimum wages 
in the covered occupations than the uncovered occupations. There is weak evidence for an 
impact in the uncovered private sector, where it is conjectured that there is an indirect 
influence through the negotiations between trade unions and employers’ organisations. The 
uncovered public workers and the self-employed persons, who tend to have higher earnings 
in Cyprus, appear not to be affected by legal minimum wages at all. 

4.  Econometric Methodology 

Given the information from the previous section and guided by the predictions of the two-
sector competitive model, the impact of the minimum wage is estimated separately for the 
covered workers, the uncovered workers, the self-employed and the total sample (i.e. 
including all types of workers). This section provides the basic econometric framework used 
to estimate the wage and employment effects of the legal minimum wage in Cyprus. 

4.1 Wage Equation 

In order to estimate the minimum wage effects on wages for each of the groups defined in the 
previous section, a reduced form equation of the following form is estimated. It utilizes the 
data set constructed from the legal minimum wage data, the industrial value added and the 
data taken from the HBS: 

tititItioti uXGDPaMWaaW ,,11,,1,2,1, lnlnln   ,                                                            (1) 

where the dependent variable, 𝑙𝑛𝑊𝑖,𝑡, is the log of the real wage of individual 𝑖 at the period 
𝑡 , 𝑙𝑛 𝑀𝑊𝑖,𝑡  is the log of the real minimum wage at time 𝑡  that applies to that worker’s 

experience level, 𝛥𝑙𝑛𝐺𝐷𝑃𝐼,𝑡 is the change in the log of real value-added in the industry (𝐼) that 
the worker belongs to at period 𝑡,15 and the vector 𝑋1,𝑖,𝑡 consists of characteristics taken from 
the HBS (such as age group, education level, place of residence, marital status, whether the 
individual is working in the public sector, his/her working experience and his/her 
occupation).16 The estimations include period fixed effects. 

The coefficient 𝛼1  is an estimate of the impact of the legal minimum wage on actual wages. If 
the minimum wage is complied within the groups of interest, then the coefficient 𝛼1  is 
expected to be positive and statistically significant. Therefore, the wage equations provide 
another test of whether employers in different occupations are complying with the minimum 
wage legislation (either legally bound or not). Since it is expected that legal minimum wages 

                                                      
15 The change in GDP is calculated using the previous calendar year, not the year corresponding to the previous 
HBS. The log of real GDP (value added) only varies by industry (I) and period (t). However, the equations do not 
include dummy variables describing which industry each person is/was employed in, since those are highly 
correlated with the dummy variables expressing the occupational groups. 
16 A large strand of literature has found that economic rents are often shared with workers (see e.g., Christofides 
and Oswald, 1992; Hildreth and Oswald, 1997) and a number of recent studies use econometric models which 
relate wages earned by individual workers to i) measures of firm-specific quasi-rents and ii) a measure of worker’s 
outside option (alternative wage) (see e.g., Guertzgen, 2010; Card et al., 2011). However, this type of analysis 
requires matched worker-firm data and the HBS do not include a firm identifier. A widely used measure of a 
worker’s alternative wage is the mean industry wage. However, the equations do not include industrial or sectoral 
average wages, since those are highly correlated with the dummy variables expressing the industries and/or the 
occupational groups. 
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will have a larger impact on the wages of workers who earn near the minimum wage, the 
impact of minimum wages on the wages of workers who are within 25% of the legal minimum 
wage, is also examined. For a robustness check, the equations are also estimated using only 
data for monthly workers who are within 25% of the minimum wage, in order to control for 
measurement error. For additional robustness and specification tests see Section 5.3. 

In addition to estimating the wage equations for the covered employees, the wage equations 
for the uncovered employees and the self-employed are also estimated as a placebo test. If 
minimum wages are being enforced in the covered occupations, but not in the uncovered 
occupations and the self-employed persons, then the minimum wage should positively affect 
the wages of only those in the covered occupations. It should have no effect on the 
remunerations of employees not covered by the minimum wage law and the self-employed.17 

4.2 Employment Equation 

The impact of minimum wages on employment is examined using binomial Probit analysis, 
estimating employment equations of the following form: 

tititItioti uXGDPMWEMPL ,,22,,2,2,1, lnln)1Pr(   ,                                       (2) 

where the dependent variable, )1Pr( , tiEMPL , is equal to one if individual i  is employed in 

any industry at the period t , and zero if individual i  is unemployed. The explanatory 
variables are the same as those in the wage equations, with the difference that here the vector

tiX ,,2 , (characteristics observed from the HBS) excludes variables that pre-suppose that the 

individual is employed (e.g. whether the individual is working in the public sector) and 
includes, in addition, a variable expected to have an effect on whether an individual is 
employed or not, but not on his/her wage rate (i.e. whether the individual has children or 
not). 

Card and Krueger in their influential book express their concerns regarding the 
methodological problems associated with estimating the minimum wage elasticity. They 
argue that the results should be more thoroughly checked for robustness and for potential 
endogeneity of the minimum wage measure. One might for example expect that a positive 
shock to wages might translate into higher unemployment, which may trigger legislators to 
lower the minimum wage as a policy response.18 To control for the endogenous correlation of 
the dependent variables and potentially endogenous variables (such as the minimum wage 
and any other time-specific factors), equations (1) and (2) include dummy variables for each 
sample period. In that manner, standard fixed effects control for any endogeneity which may 
arise from changes over time. Since in Cyprus there is not regional variation in legal minimum 
wages,19 the estimates of this paper do not suffer from the endogeneity/simultaneity bias 

                                                      

17 Even if the minimum wages are not complied with among the self-employed, it is possible that higher legal 
minimum wages in the covered occupations could have an indirect impact (spill-over effect) on the incomes of the 
self-employed. For example, higher legal minimum wages in the covered jobs could cause reduced employment 
in those occupations, pushing workers into self-employment, increasing the labour supply there and driving down 
the incomes of the self-employed individuals. 
18 The potential endogeneity of the minimum wage is also highlighted in the wider strand of literature examining 
the endogenous nature of labour market institutions, such as employment protection laws, minimum wages and 
collective agreements (see Arpaia and Mourre 2012, for a survey). 
19 The variation necessary for the estimations arises from that, as mentioned in Section 2, a separate wage grid 
applies to workers that completed six months’ experience in their current employment. Therefore, the legal 
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present in papers examining effects from a single minimum wage rate in different provinces 
(e.g. Maloney and Nunez Mendez, 2004, and Fajnzylber, 2001). 

The above empirical specification is designed to test the hypothesis whether a higher legal 
minimum wage will reduce employment in each worker group. However, a change in the 
minimum wage might affect employment in ways that are not captured by the specific 
definition. Workers who lose their jobs as a result of a minimum wage may not only become 
unemployed, but may also leave the labour force or find employment in a different sector. 
Models in the development literature emphasize the role of labour mobility between covered 
and uncovered sectors, utilizing surveys which register the employment status of a group of 
the same workers at least twice (e.g. Alaniz et al, 2001, for Nicaragua; Céspedes and Sánchez, 
2013, for Peru; and Hohberg and Lay, 2015, for Indonesia). No matter how interesting would 
it be to examine the extent to which minimum wage may foster job mobility in Cyprus, this is 
not attainable because of the limitations of the data set. HBS are not panel data on the same 
workers and, therefore, job-to-job transitions and labour force exits cannot be identified in the 
data or assessed with multinomial probit models (i.e. where the dependent variable takes the 
values ‘unemployed, covered, uncovered and self-employed’).20 

In the estimations of equation (2), the uncovered workers are not separated into private and 
public sector employees.21 Given evidence from Section 3, the impacts of minimum wages on 
the probability of employment of workers who are within 25% of the legal minimum wage 
are examined separately. Similarly, with the wage regressions, the employment equations are 
also estimated using only data for the monthly workers who are within 25% of the minimum 
wage, to control for measurement error. For additional robustness and specification tests see 
Section 5.3. 

5.  Empirical Findings 

The findings from the estimation of equations (1) and (2) are presented in the sections 5.1 and 
5.2. The estimated standard errors in all regression estimates reported (wage and employment 
equations) are robust to heteroskedasticity. Robustness checks are provided in section 5.3. 

5.1 Wage Effects 

Table 3 reports the estimated coefficients 1a  for all samples described in both panels of Table 

2 in Section 3. These estimates may be interpreted as the upper bounds of the minimum wage 

                                                      
minimum wage is not the same for all individuals employed in the covered occupations. Unemployed persons are 
assigned the wage grid which applies to workers who have not completed six months’ experience.  
20 The limitations of the data set was also a reason for not examining the existence of spill-over effects from the 
covered to uncovered occupations using non-linear techniques, such as a propensity score matching model. The 
latter was recently applied by Nguyen (2013) to examine the impact of a minimum wages on employment of 
workers in the formal sector in Vietnam, where the related surveys collect panel data on the same persons and 
households. 
21 Since the variable that states that the worker is employed in the public sector pre-supposes that the individual is 
employed, it is not possible to analyze the impact of the minimum wage on the probability of an individual being 
employed in the uncovered public sector. The sample does include some unemployed workers that state they 
belong to the public sector, but these are very limited and correspond to only one out of the four surveys (HBS 
1996/97). 
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elasticities – the percentage change in actual wages given a one percent increase in the legal 
minimum wage.22 They can also serve as evidence for compliance to the minimum wage law.  

The estimates of the coefficients on the minimum wage variable provide evidence that the 
legal minimum wage is complied within the covered occupations. The estimated wage effects 
are positive and statistically significant. Specifically, an increase of 1% in the minimum wage 
raises wages for all workers (Column 1) in the covered occupations by 1.7%. The estimated 
effect in wages near the minimum wage is 0.9%, whether they are paid on a monthly or a 
weekly basis (Columns 2 and 3). The magnitude of the effect of the minimum wage on wages 
may signify the drastic response of the employers to the 2002 government decision to bring 
the minimum wage up to 50% of the national median wage. The estimated effect is smaller 
for those at the bottom of the wage distribution. As previously explained, this may be due to 
that workers earning less than or at the minimum wage before the minimum wage increase, 
are the ones more likely to lose their jobs and not be included in the sample used to calculate 
the wage effects (see also the result in Table 4, later on). 

 

TABLE 3 

 Impact of the Legal Minimum Wage on Wages  

 

All Workers 
(1) 

All Workers Within 
25% of the MW 

(2) 

Monthly Workers 
Within 25% of the MW 

(3) 

Estimate 
Standard 

Error 
Estimate 

Standard 
Error 

Estimate 
Standard 

Error 

Total Sample  0.571 (0.349) 0.862*** (0.243) 0.574* (0.310) 

   Covered Workers  1.735* (0.947) 0.896* (0.474) 0.879* (0.480) 

   Uncovered Workers -0.315 (0.573) 0.899*** (0.348) 0.515 (0.395) 

   Private Workers  0.478 (0.531) 0.891** (0.350) 0.521 (1.310) 

   Public Workers -3.257 (2.410) 1.953 (1.399) 1.683 (1.469) 

   Self-Employed -8.279 (5.588) - - - - 

Notes: Table 3 presents estimates for α1 in equation (1) in Section 4.1 for samples identified by row and column. The 
dependent variable is the log of the real monthly earnings of each worker and the key independent variable is the log of the 
real minimum wage. Reported standard errors (in brackets) are robust for heteroskedasticity. Marginal impacts of variables 
other than the minimum wage are given in Table B.1 of Appendix B. 
*** denotes significance at 1%, ** at 5%, and * at 10%.   
“-“ denotes that estimations could not be carried out due to insufficient number of observations.  

 

 

                                                      
22 There is a caveat in straightforwardly interpreting α1 as the elasticity of the wage with respect to the minimum 
wage. Changes in average wages could be positively and significantly correlated with increases in minimum wages 
for two reasons: (i) some workers see their wages increase to the new, higher, minimum wage and/or (ii) some 
workers (presumably those earning less than or at the minimum wage before the minimum wages increase) may 
lose their jobs. Therefore, they are no longer included in the sample used to calculate the average wage in each 
worker group. Either reason indicates that there is compliance with minimum wages legislation, but should only 
(i) be true, each worker would see his/her wage rise because of a minimum wage increase. Hence α1 is an 
overestimate of the elasticity of the wage with respect to minimum wages. It may be more safely interpreted as an 
upper bound on the elasticity of the wage with respect to minimum wage. 



 

 

85 

There is also evidence in the estimated wage effects that the legal minimum wage influences 
wages in the uncovered occupations. Specifically, an increase of 1% in the minimum wage 
raises the wages of uncovered workers by 0.899%, but only for those workers whose wages 
are near the minimum wage (Column 2). The results for the total sample are quite similar to 
the ones for uncovered workers, since a 1% increase in the legal minimum wage raises the 
income for those workers of whose the monthly earnings are near the minimum wage by 
0.862%. These findings (Column 2) suggest that the minimum wage effect is basically the same 
in both covered and uncovered workers. This is consistent with previous empirical evidence 
from many developing countries, including Brazil (Fajnzylber, 2001) and Argentina (Maloney 
and Nunez, 2004). 

When the wage effects are estimated separately for the uncovered private sector workers and 
for the uncovered civil servants, it is evident that the aforementioned wage increases are 
relevant only to the uncovered private sector workers. As also suggested from the kernel 
density plots and calculations in Section 3, there is no significant minimum wage impact on 
the earnings of uncovered public sector employees and the self-employed. In summary, the 
estimated wage effects suggest that the minimum wage law in Cyprus influences wages in 
both the covered and the uncovered private sector workers, especially those wages which are 
near the legal minimum. 

The estimated wage effects for the uncovered occupations are not in line with the standard 
two-sector competitive model’s major prediction following a minimum wage increase. Wages 
in the uncovered occupations increase rather than fall as a result of a minimum wage increase. 
However, the estimations are consistent with previous empirical evidence, where minimum 
wage affects workers in the uncovered occupations, acting as a ‘numeraire’ in labour contracts 
(Maloney and Nuñez Mendez, 2004). This is, thus, evidence that the uncovered private sector 
in Cyprus is using increases in the minimum wage as a guide in adjusting wages. Or that the 
minimum wage may act as a default option when bipartite negotiations between the most 
representative employers’ organisations and trade unions fail to reach an agreement. Wages 
in the uncovered occupations increasing by a minimum wage increase is also consistent with 
the prediction of the Moser and Stahler (2009) model. They predict that an increase in the 
minimum wage increases the unemployed workers’ outside option, improves their 
bargaining position and their ability to demand higher wages. 

5.2 Employment Effects 

The estimates of the impact of minimum wages on the probability of employment are reported 
in Table 4. A negative number indicates than a higher minimum wage reduces the probability 
that a worker is gainfully employed. The results imply that an increase in the legal minimum 
wage will result in a statistically significant fall in employment in the occupations covered by 
the minimum wage legislation. A 1% increase in the legal minimum wage will result in a 
decrease in the probability that a worker is employed in the covered occupations by 0.266% 
for all covered workers (Column 1), a decrease of 0.712% in covered workers with wages near 
the minimum wage (Column 2) and a similar 0.608% fall for covered monthly workers with 
wages near the minimum wage (Column 3). A higher likelihood for workers earning near the 
minimum wage of losing their jobs is consistent with the estimations in Table 3. 

The results imply that an increase in the legal minimum wage will also result in a statistically 
significant fall in employment in occupations not covered by the minimum wage legislation. 
A 1% increase in the legal minimum wage will result in a decrease in the probability that a 
worker is employed in the uncovered occupations by 0.287% for all uncovered workers 
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(Column 1), a decrease of 0.904% in uncovered workers with wages near the minimum wage 
(Column 2) and a 1.074% fall for uncovered monthly workers with wages near the minimum 
(Column 3). Finding employment effects to be largely the same for covered and uncovered 
workers is not surprising. Most of the empirical evidence for developing countries points to 
negative employment effects from the minimum wage in the informal sector, in particular 
when wages are set at relatively high levels in relation to the median wage (see Table 1).23 

TABLE 4 

 Marginal Impact of the Minimum Wage on the Probability of Employment 

 

All Workers 
(1) 

All Workers Within 25% 
of the MW 

(2) 

Monthly Workers 
Within 25% of the MW 

(3) 

Marginal 
Effect 

Standard 
Error 

Marginal 
Effect 

Standard 
Error 

Marginal 
Effect 

Standard 
Error 

Total Sample -0.180*** (0.057) -0.545** (0.248) -0.991*** (0.252) 

   Covered Workers -0.266** (0.113) -0.712* (0.390) -0.608* (0.373) 

   Uncovered Workers -0.287*** (0.061) -0.904*** (0.249) -1.074*** (0.299) 

   Self-Employed -0.287*** (0.104) - - - - 

Notes: Table 4 presents marginal effects evaluated at the means of all variables, from estimates of β1 in equation (2) in Section 
4.2 for samples identified by row and column, using Probit regressions. The key independent variable is log of the real 
minimum wage and a positive coefficient means that higher minimum wages increase the probability that a worker is 
gainfully employed in the indicated workers’ group. Reported standard errors (in brackets) are robust for heteroskedasticity. 
Marginal effects of variables other than the minimum wage are given in Table B.2 of Appendix B. 
*** denotes significance at 1%, ** at 5%, and * at 10%.   
“-“ denotes that estimations could not be carried out due to insufficient number of observations.  

 

A statistically significant negative employment impact of minimum wages is also found in the 
self-employed. It is surprising to have an employment effect on the self-employed, given the 
fact that the estimates in Table 3 indicate no wage effect on them. However, as indicated in 
Section 2, the data for the self-employed are much more prone to measurement error, which 
may increase the probability of statistically significant estimates to appear insignificant. 

If evaluated using the total sample (i.e. including all workers) a 1% increase in the legal 
minimum wage results in a 0.180% fall in the probability to be gainfully employed, a 0.545% 
fall in persons with earnings near the minimum wage and a 0.991% fall for monthly earnings 
near the legal minimum. In summary, the evidence is consistent with the hypothesis that 
increases in legal minimum wages in Cyprus result in increased probability of 
unemployment, even in occupations not covered by the minimum wage legislation. It is 
conjectured that there is an indirect impact of the legal minimum wage through the 
negotiations between the trade unions and the employers’ organisations.  

                                                      
23 The results are also in accordance with Moser and Stahler (2009). They predict that the minimum wage only 

unambiguously reduces job creation and employment in the productive (uncovered) sector, whereas its 
employment effect on the unproductive (covered) sector is ambiguous. This result stems from the fact that a 
minimum wage increase in the unproductive sector ceteris paribus increases the unemployed workers’ outside 
option, as any employment in the unproductive (covered) sector now yields a higher wage. An increasing outside 
option improves their bargaining position and ability to demand higher wages in the productive (uncovered) 
sector, leaving firms less willing to hire. Therefore, as in Table 4, the effect of a minimum wage increase on 
employment is higher in the uncovered workers as compared to the covered workers.  
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5.3 Robustness 

Equations (1) and (2) are also estimated using different specifications and empirical methods, 
in order to examine the robustness of the estimates.  

Firstly, it is examined whether the selected wage sub-sample (used in the estimates reported 
in Table 3) is representative of the larger employment sample (used in the estimates reported 
in Table 4). This test is performed by estimating a two-equation system using a Probit 
mechanism and the Maximum Likelihood (ML) method. The selection bias hypothesis is 
examined by testing whether the correlation coefficient (ρ) is significantly different from zero. 
The results (reported in Table B.3 of Appendix B) indicate that there is not a selection bias 
issue.  

Furthermore, the wages and employment equations are re-estimated: i) substituting the log 
of the real minimum wage with the Kaitz index described in Section 2, ii) excluding the GDP 
growth as an independent variable and iii) using only data from workers aged 20-59. The 
estimated marginal effects from these specifications are summarized in Tables B.4 and B.5 of 
Appendix B. The results are quite similar to those in Tables 3 and 4 in terms of sign and 
significance. Thus, the results of the previous sections do not appear to be sensitive to the 
minimum wage measure used, to the inclusion or exclusion of the GDP variable, or suffer 
from measurement error bias created by including workers near the retirement age in the 
sample.  

As indicated in Table A.3 of Appendix A, in the period 2008/09 some unskilled workers 
employed in occupations covered by the minimum wage legislation are classified as 
‘uncovered’ for the purposes of this study. Since this raises the possibility that the estimated 
impacts on the uncovered occupations may be due to this misclassification, as an additional 
robustness exercise the equations are also estimated excluding the data from HBS 2008/09. 
The results (which are not reported due to space restrictions) are also similar to those in Tables 
3 and 4 in terms of sign and significance. Therefore there is no evidence of measurement error 
bias from that direction. 

5.4 Empirical Evidence and Theory Predictions  

In Tables 3 and 4 is indicated that over 1990–2009 the minimum wage legislation affects all 
workers in Cyprus, in both covered and uncovered occupations. The estimated wage effects 
are consistent with previous empirical evidence for minimum wage affecting workers in the 
uncovered jobs, acting as a ‘numeraire’ in the labour contracts. The employment effects are 
also consistent with this ‘numeraire’ effect (or ‘Lighthouse effect’) and, therefore, provide 
evidence for the existence of significant spill-over effects to occupations not covered by the 
minimum wage legislation, triggered by the minimum wage. 

The presence of spill-over effects of the minimum wage on uncovered workers is consistent 
with the findings from the literature, as summarised in Section 1. In particular, most of the 
evidence for developing countries points to negative employment effects from the minimum 
wage in the uncovered workers. This is more profound when wages are set at relatively high 
levels in relation to the median wage, as it happens in Cyprus (Table 1). In regards to the 
effects of the minimum wage on the wages of the uncovered workers, in virtually all countries 
with large uncovered sectors there is empirical evidence of the minimum wage serving as a 
benchmark for “fair” remuneration throughout the economy. Therefore, it does not only 
increase wages in the covered sector, but also wages in the uncovered sectors. 
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The findings of this paper also corroborate the results in Mitsis (2015). A negative effect of the 
minimum wage on the overall probability of being employed in Cyprus is consistent with the 
results in that study, where evidence is found of a significant and negative relationship 
between the minimum wage and total employment. If these results were interpreted in the 
Moser and Stahler (2009) framework, then they would suggest existence of significant spill-
over effects to the occupations that are not covered by the minimum wage legislation. This is 
consistent with the results in Table 4, where an increase in the legal minimum wage is 
indicated to cause a statistically significant fall in employment in the uncovered workers. 

6.  Conclusion 

This study examines the impact of the minimum wage on wages and employment in Cyprus, 
a country where the legislative coverage is limited to only a few occupational groups. For the 
remaining occupations, the bipartite wage negotiations are not subject to an institutional 
minimum. The microeconomic evidence of the minimum wage effects in countries with 
limited coverage is sparse. Therefore, more evidence is needed to form a consensus on the 
impact of minimum wages on workers in occupations covered by the legislation versus those 
in uncovered occupations. In addition, this paper re-examines whether the main findings of 
the only existing study (a negative impact of the minimum wage on total employment and 
spill-over effects in the uncovered occupations) are evident. Those spill-over effects occur 
when increases in the minimum wage in the covered occupations act as a reference point, raise 
bargaining power and trigger higher wage settlements in the uncovered occupations, which 
may also discourage employment.  

Summarizing the results beginning with the covered occupations, the estimated wage effects 
suggest that a higher minimum wage increases wages there. This result, combined with those 
of the kernel density estimates and the wage proportions, leads to the conclusion that the 
minimum wage legislation is effective in the covered occupations. In the kernel density 
estimates and the wage proportions there is also evidence for compliance with the minimum 
wage legislation in the uncovered occupations. The empirical results indicate a significant and 
positive wage effect on the uncovered workers whose monthly earnings are near the legal 
minimum. The employment effects are significantly negative and large, which is contrary to 
the predictions from the two-sector competitive model. 

It is concluded that the uncovered workers are also affected by the minimum wage legislation, 
but only as far as private sector employees are concerned. This is evidence in favour of an 
indirect impact of the legal minimum wage on the negotiations between the trade unions and 
employers’ organisations, acting as a ‘numeraire’ in labour contracts. This result is robust to 
empirical technique and specification of the regressions. When the effects of the minimum 
wage are estimated using the total sample, the empirical findings provide evidence that the 
legal minimum wage reduces the overall probability of employment. However, it only affects 
the earnings of individuals whose monthly-equivalent income is within 25% of the legal 
minimum.  

Thus, the overall results reinforce the evidence for the existence of an effective minimum wage 
in the covered occupations of Cyprus to influence wage setting in the uncovered occupations. 
This finding suggests that the policy of the Ministry of Labour and Social Insurance to include 
only non-unionized occupations in the scope of the minimum wage legislation seems justified, 
since the wages of the workers in the rest of the occupations are effectively protected by their 
unions. However, the results indicate that whereas minimum wage policy in Cyprus 
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improves the earnings of workers who remain employed, it also creates large disemployment 
effects in both covered and uncovered occupations. Hence, it is concluded that a policy 
dialogue is needed in Cyprus (between the government, the trade unions and the employers’ 
associations), in order to determine whether the goal of minimum wage legislation to protect 
certain categories of non-unionized workers is achieved. 

Another policy implication of the findings of this study concerns the introduction of a national 
minimum wage. It has been pledged that once the economic conditions were restored to their 
pre-crisis level, the government would discuss the possibility of setting a minimum wage for 
all occupations in the country. A primary goal of such a development would be to prevent 
exploitation of newcomers in the labour force and raise the earnings of workers who saw their 
remunerations fall during the recession. As Cyprus economy enters a phase of growth, this 
possibility moves closer to becoming reality. The aforementioned results indicate that whereas 
minimum wage is effective in improving the earnings of those who remain employed, it may 
also lead to increased unemployment. The latter issue should receive proper attention when 
the time arrives for the stakeholders to discuss the implementation of a national minimum 
wage. 
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Appendix A: Data Description 

In Cyprus, wages and salaries are set as the result of bipartite negotiations between employers’ 
organisations and trade unions, at the sectoral and company levels. However, the parties to the 
collective bargaining agreements are not bound by the principle of a national statutory minimum wage. 
The Cyprus Minimum Wage Law was created in 1941 in order to protect the rights of mining workers. 
In 1944 the Law was amended in order to include salespersons and clerks and in 1957 the Law ceased 
to include the mining workers. Based on the existing legislation (Law on minimum wages, Chapter 
183), monthly minimum wages are currently set for the nine occupational groups listed in Table A.1.24  

The 1984/85 HBS was conducted for 3,759 households and 12,818 individuals. These households and 
individuals represent 2.52 per cent of the total household population, but this survey was excluded 
from the sample of this paper, since it exhibits some deficiencies concerning both the collection and the 
processing of the figures. The 1990/91 survey provides data on 2,708 households and 9,062 individuals, 
residing in the Government-controlled areas, and representing 1.6% of the total population. The 
1996/97 survey contains data for 2,644 households and 8,637 individuals, or 1.3% of the population. 
The 2002/2003 HBS was based on a sample of 2,990 households and 9,408 individuals, that is, 1.25% of 
the total household population residing in the Government controlled areas. Finally, the 2008/2009 
survey provides data for 2,707 households and 7,976 individuals, which represent 1% of the total 
household population residing in the Government-controlled areas.  

These surveys provide the best available information on the income and expenditure of Cypriot 
households and, while the focus of this study is on the impact of the minimum wage on earnings and 
employment, the use of HBS data make it likely that the empirical results may also improve the level 
of understanding of the wage and employment determination process in Cyprus. It can do such by 
netting out the contribution of the minimum wage from the effect of characteristics, such as workers’ 
experience and education.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
24 In 2009, the minimum wage for Guards started to be set at an hourly rate instead. In 2011 the same happened to 
the Cleaners of Business/Corporate Premises. 
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TABLE A.1 

 Occupations Covered by the Minimum Wage Law in Cyprus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Occupations Covered Period of Coverage 

1. Salespersons 

1944 – currently 

2. Clerks 

3. Auxiliary Healthcare Staff 

1990 – currently 
4. Auxiliary Staff in Nursery Schools 

5. Auxiliary Staff in Crèches 

6. Auxiliary Staff in Schools 

7. Guards 
2008 – currently 

8. Caretakers Working in Clinics, Private Hospitals and Nursing 
Homes 

9. Cleaners in Business/Corporate Premises 2010 – currently 



 

 

94 

TABLE A.2 

Characteristics of Workers in Each Group of Interest, Averages over 1990/91 – 2008/09 

Variable All Workers 
Covered 
 Workers 

Uncovered 
Workers 

Self-Employed 

Gender:     

 Male 0.57 0.33 0.61 0.71 

 Female (*) 0.43 0.67 0.39 0.29 

Age and Family Status:     

 20 – 24 0.09 0.13 0.08 0.04 

 25 – 29 0.12 0.17 0.12 0.08 

 30 – 39 0.28 0.30 0.28 0.28 

 40 – 49 (*) 0.27 0.24 0.28 0.27 

 50 – 59 0.19 0.13 0.19 0.24 

 60 – 64 0.05 0.03 0.05 0.09 

 Married 0.77 0.73 0.77 0.87 

 Has Children 0.65 0.66 0.64 0.73 

Education Level:     

 Illiterate 0.04 0.01 0.05 0.07 

 Elementary (*) 0.30 0.13 0.31 0.46 

 Lyceum 0.37 0.59 0.33 0.29 

 College 0.12 0.19 0.11 0.06 

 University 0.17 0.08 0.20 0.12 

Occupational Group:     

 Armed Forces 0.01  0.01  

 Manager 0.03  0.04 0.01 

 Professional 0.23  0.31 0.16 

 Clerk 0.12 0.67  0.02 

 Services Worker (*) 0.09  0.11 0.12 

 Sales Worker 0.08 0.33  0.13 

 Agriculture Worker 0.04  0.03 0.10 

 Skilled Worker (*) 0.24  0.28 0.39 

 Unskilled Worker 0.16  0.22 0.07 

Sector:     

 Private (#) 0.76 0.84 0.71  

 Public (#) (*) 0.24 0.16 0.29  

Period:     

 1990-1991 (*) 0.26 0.16 0.26 0.27 

 1996-1997 0.23 0.23 0.23 0.29 

 2002-2003 0.27 0.33 0.27 0.26 

 2008-2009 0.24 0.28 0.24 0.18 

Real Wage / Income:  947 784 982 1,010 

Employment Sample: 14,909 2,585 9,985 1,875 

Wages Sample: 12,110 2,270 8,857 983 

Notes: Sample means for the main groups identified in each column (source: Household Budget Survey). The means of all 
variables are calculated using the employment sample, except for the ones marked with a (#), where the wages sample is 
used instead. (*) denotes variables not included when estimating equations (1) and (2). The income variables are expressed 
in real terms with the use of the Consumer Price Index (Base Year 1992).  
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TABLE A.3 

 Proportions of Covered Workers in the HBS Occupational Groups  

Occupational Groups in the 
HBS 

ISCO 1988 
Classification 

HBS 
1990/91 

HBS 
1996/97 

HBS 
2002/03 

HBS 
2008/09 

Armed Forces 0.0 0.0% 0.0% 0.0% 0.0% 

Managers  1.0 0.0% 0.0% 0.0% 0.0% 

Professionals 2.0, 3.0 3.8% 4.6% 4.3% 4.3% 

Clerks 4.0 49.7% 61.9% 60.1% 60.1% 

Services Workers 5.1 2.7% 3.0% 3.0% 9.3% 

Sales Workers 5.2 100.0% 100.0% 100.0% 100.0% 

Agriculture and Forestry 6.0 0.0% 0.0% 0.0% 0.0% 

Skilled Workers 7.0, 8.0 0.0% 0.0% 0.0% 0.0% 

Unskilled Workers 9.0 0.0% 0.0% 0.0% 30.7% 
Note: Table A.3 reports the proportion of the workers that are covered by the minimum wage law in each of the occupational 
groups recorded by the Household Budget Survey (HBS). These proportions are calculated from the Census of 
Establishments (COE). Both HBS and COE use the same system of classification (International Standard Classification of 
Occupations, Version 1988), but CEO has a finer classification for workers’ occupations and thus makes it easier to identify 
which of the workers in the broad categories of HBS (listed above) belong to the covered occupations listed in Table A.1  
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Appendix B: Robustness Checks and Additional Estimation Results 

TABLE B.1 

Coefficients from Wage Equations (Estimated with OLS) 

Variable All Workers 
Covered 
Workers 

Uncovered 
Workers 

Self-Employed 

Real Minimum Wage:  0.571  1.735* -0.315 -8.279 

Growth: -0.789***  0.002 -0.612*** -0.285 

Gender:     

 Male  0.378***  0.318***  0.404***  0.457*** 

Age and Family Status:     

 20 – 24 -0.345*** -0.350*** -0.348*** -0.546*** 

 25 – 29 -0.262*** -0.269*** -0.298*** -0.110* 

 30 – 39 -0.127*** -0.114*** -0.162*** -0.003 

 50 – 59  0.060***  0.033  0.101*** -0.058 

 60 – 64 -0.036* -0.038  0.003 -0.246*** 

 Married  0.124***  0.127***  0.129***  0.137*** 

Education Level:     

 Illiterate -0.072*** -0.091 -0.074*** -0.232*** 

 Lyceum  0.076***  0.128***  0.101***  0.017 

 College  0.141***  0.171***  0.180***  0.133* 

 University  0.309***  0.261***  0.339***  0.208*** 

Occupational Group:     

 Armed Forces  0.186***   0.382***  

 Manager  0.576***   0.526***  0.166 

 Professional  0.264***   0.296***  0.125* 

 Clerk  0.111*** 0.179***   0.124 

 Services Worker  0.011   0.064*** -0.095 

 Sales Worker -0.051***   -0.028 

 Agriculture Worker -0.114**  -0.122*** -0.313** 

 Unskilled Worker -0.305***  -0.264*** -0.257*** 

Period:     

 1996-1997  0.024 -0.279  0.161  

 2002-2003  0.121 -0.296  0.230  1.198 

 2008-2009  0.170 -0.733  0.330  3.014 

Constant  2.913*** -3.995  7.598***  54.485* 

Number of Observations  12,100  2,270  8,857  983 

R-squared  0.536  0.421  0.561  0.317 
Notes: Table B.1 presents results from estimating equation (1) for samples identified by column, using OLS. The estimates 
are robust for heteroskedasticity. Due to space restrictions, the results for uncovered private/public sector workers are not 
reported separately. Besides the control variables mentioned in the table, all specifications include area and province 
dummies. The complete set of results is available upon request. 
*** denotes significance at 1%, ** at 5%, and * at 10%. 
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TABLE B.2 

Results from Employment Equations (Probit Regressions) 

Variable All Workers 
Covered 
Workers 

Uncovered 
Workers 

Self-Employed 

Real Minimum Wage: -0.180*** -0.266** -0.287*** -0.287*** 

Growth:  0.065***  0.049  0.047*** -0.012 

Gender:     

 Male  0.008*** -0.002  0.005**  0.002 

Age and Family Status:     

 20 – 24 -0.015*** -0.004  0.006 -0.001 

 25 – 29 -0.003 -0.004  0.010**  0.003 

 30 – 39  0.003  0.005  0.002  0.007** 

 50 – 59  0.000 -0.005  0.001  0.001 

 60 – 64 -0.010*** -0.009 -0.008** -0.001 

 Married  0.016***  0.010**  0.009***  0.005 

 Has Children  0.006**  0.007* -0.001 -0.003 

Education Level:     

 Illiterate -0.005  -0.006  

 Lyceum  0.001  0.003  0.007*** -0.001 

 College -0.004  0.006  0.002  0.005 

 University -0.008*  0.014* -0.010**  0.008 

Occupational Group:     

 Armed Forces  0.024   0.016  

 Manager  0.028***   0.005  

 Professional  0.024***   0.005  0.002 

 Clerk  0.010***  0.001   

 Services Worker  0.010***  -0.002  0.000 

 Sales Worker  0.015***    0.006 

 Agriculture Worker  0.044***   0.042*** -0.001 

 Unskilled Worker -0.003***  -0.001 -0.002 

Period:     

 1996-1997  0.032**  0.058**  0.054***  

 2002-2003  0.053***  0.082**  0.081***  0.038*** 

 2008-2009  0.092***  0.149**  0.159***  0.099*** 

Constant  1.028***  1.476**  1.607***  1.700*** 

Number of Observations  14,020  2,532  9,709  1,424 

Pseudo R-squared  0.987  0.990  0.987  0.957 
Notes: Table B.2 presents marginal effects estimated from Probit regressions of equation (2) for samples identified by 
column. A positive estimate indicates an increase in the probability a worker is gainfully employed. The estimates are robust 
for heteroskedasticity. Besides the control variables mentioned in the table, all specifications include area and province 
dummies (not reported). The complete set of results is available upon request.  
*** denotes significance at 1%, ** at 5%, and * at 10%. 
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TABLE B.3 

 Coefficients from Wage Equations (Estimated with ML) 

Variable All Workers 
Covered 
Workers 

Uncovered 
Workers 

Self-Employed 

Real Minimum Wage: 0.424 1.310 -0.454 -9.736* 

Growth: -0.902*** 0.410 -1.053*** -0.282 

Gender:     

 Male 0.369*** 0.330*** 0.361*** 0.463*** 

Age and Family Status:     

 20 – 24 -0.333*** -0.266*** -0.282*** -0.547*** 

 25 – 29 -0.262*** -0.271*** -0.257*** -0.108* 

 30 – 39 -0.126*** -0.113*** -0.142*** -0.005 

 50 – 59 0.047*** 0.031 0.085*** -0.057 

 60 – 64 -0.386 -0.410 0.030 -0.246* 

 Married 0.121*** 0.140*** 0.110*** 0.136*** 

Education Level:     

 Illiterate -0.071** -0.096 -0.051 -0.232*** 

 Lyceum 0.072*** 0.142*** 0.072*** 0.018 

 College 0.129*** 0.171*** 0.131*** 0.138* 

 University 0.304*** 0.270*** 0.345*** 0.221*** 

Occupational Group:     

 Armed Forces 0.170***  0.201***  

 Manager 0.486***  0.483*** 0.166 

 Professional 0.248***  0.265*** 0.117 

 Clerk 0.101*** 0.194***  0.126 

 Services Worker -0.001  0.003 -0.092 

 Sales Worker -0.073***   -0.070 

 Agriculture Worker -0.240***  -0.182*** -0.318** 

 Unskilled Worker -0.303  -0.296*** -0.258*** 

Period:     

 2002-2003 0.021 -0.173 0.089** 1.396** 

 2008-2009 -0.104 -0.485 0.206** 3.538* 

Constant 3.813* -1.752 8.625*** 62.955** 

Number of Observations 9,891 2,338 6,742 991 

Chi-square Test 0.000 0.000 0.000 0.000 

Rho (ρ) 0.045 2,270 0.214 0.105 

Wald Test (Ho: ρ = 0) 0.660 0.634 0.189 0.721 
Notes: Table B.3 examines whether the selected wage sub-sample is representative of the larger employment sample, by 
estimating a two-equation system using a Probit mechanism and the Maximum Likelihood (ML) method. The selection bias 
hypothesis is examined by testing whether the correlation coefficient (ρ) is significantly different from zero, since then there 
is no selection issue and the two equations may be estimated separately. This procedure warrants the Probit equation to 
include factors that influence the paid employment outcome, but are not likely to affect the actual wage earned. These factors 
are: a) whether an individual has children or not and b) income from sources other than employment. Since the HBS 
1990/1991 does not include data on non-labour income, the selection bias tests are performed only using data for the period 
1996/97– 2008/09 
*** denotes significance at 1%, ** at 5%, and * at 10%. 
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TABLE B.4 

Robustness Checks for the Impact of the Legal Minimum Wage on Wages 

 

Using Kaitz Index 
(1) 

Excluding GDP 
Variables 

(2) 

Omitting Workers 
aged 60-64 

(3) 

Estimate 
Standard 

Error 
Estimate 

Standard 
Error 

Estimate 
Standard 

Error 

Total Sample 0.571 (0.102) 0.540 (0.351) 0.641* (0.360) 

   Covered Workers 1.735* (0.947) 1.735* (0.946) 1.877** (0.947) 

   Uncovered Workers -0.314 (0.573) -0.243 (0.579) -0.381 (0.588) 

      Private Workers 0.478 (0.531) 0.571 (0.548) 0.396 (0.543) 

      Public Workers -3.257 (2.410) -3.240 (2.400) -3.277 (2.498) 

   Self-Employed -8.279 (5.588) -8.347 (5.617) -10.124* (5.411) 

Notes: This table presents estimates of the marginal effects of the minimum wage on wages using alternative specifications 
of equation (1), identified by column. (In the estimations in column (3) the specification is the same, but the sample omits 
workers near the retirement age.) Notice that column (1) is almost identical to column (1) of Table 3. Reported standard 
errors (in brackets) are robust for heteroskedasticity.  
*** denotes significance at 1%, ** at 5%, and * at 10%.   

 
 
 

TABLE B.5 

Robustness Checks for the Marginal Impact of the Minimum Wage on the Probability of Employment 

For Workers in the 
Following Sectors: 

Using Kaitz Index 
(1) 

Excluding GDP 
Variables 

(2) 

Omitting Workers 
aged 60-64 

(3) 

Estimate 
Standard 

Error 
Estimate 

Standard 
Error 

Estimate 
Standard 

Error 

All Workers -0.179*** (0.057) -0.184*** (0.058) -0.195*** (0.058) 

   Covered Workers -0.266*** (0.113) -0.281*** (0.113) -0.274*** (0.106) 

   Uncovered Workers -0.287*** (0.061) -0.304*** (0.062) -0.323*** (0.064) 

   Self-Employed -0.375*** (0.150) -0.290*** (0.104) -0.254** (0.107) 

Notes: This table presents estimates of the marginal effects of the minimum wage on the chance of being employed using 
alternative specifications of equation (2), identified by column. (In the estimations in column (3) the specification is the same, 
but the sample omits workers near the retirement age.) Notice that column (1) is almost identical to column (1) of Table 2. 
Reported standard errors (in brackets) are robust for heteroskedasticity.  
*** denotes significance at 1%, ** at 5%, and * at 10%.   
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FIGURE 1 

Graphs of Log Wage - Log Minimum Wage, All Workers 

 

 

 

Note: The graphs in Figure 1 present the kernel density estimates (continuous line) of the log wage minus the log 
minimum wage for each worker group described in Section 3.1. Normal distributions fitted to the data (dashed 
line) are also provided for comparison. A value equal to zero (vertical line) indicates the workers earning the legal 
minimum wage. Each of these graphs includes a histogram representing the frequency of the observations in 
discrete wage intervals. 
Source: Author’s calculations based on the Households Budget Surveys (HBS) 1990/91, 1996/97, 2002/03 and 
2008/09. 
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FIGURE 2 

Graphs of Log Wage - Log Minimum Wage, Monthly Workers Only 

 

 

 

Note: Figure 2 presents the kernel density estimates (continuous line) of the log wage minus the log minimum 
wage for each worker group described in Section 3.1, along with Normal distributions fitted to the data for 
comparison (dashed line). The difference from Figure 1 is that here only data for workers on monthly pay are 
used. As with Figure 1, the vertical line in zero indicates workers earning the legal minimum wage and histograms 
representing the frequency of the observations in discrete wage intervals are included. Notice that Figure 2 does 
not include a graph for the self-employed, since their earnings are only reported on an annual basis. 
Source: Author’s calculations based on the Households Budget Surveys (HBS) 1990/91, 1996/97, 2002/03 and 
2008/09. 
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