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Minimum Wages and Respective Relationship with Labour

Productivity in Portugal and Selected Countries

Abstract

According to the Cabinet for Planning and Strategy for the Ministry of Labor, Solidarity
and Social Security, Portugal has 33.9% of employees with ages equal to or over 30 and
23.7% of employees below the age of 25 earning the minimum wage. That’s one of the

main reasons that led us to the study of minimum wages.

We started to study how are minimum wages set and updated across different countries
in Europe, finding that some countries have statutory minimum wages whilst others have
not. Then we analyzed whether minimum wages at selected countries of the Euro Area

were converging or diverging to the Euro Area average.

We analyzed who were the people most affected by the minimum wage, on which we
found that in Portugal there is a higher percentage of women receiving the minimum
wage compared to men; also referring to age groups in relative terms, the more affected
are the younger ones and the older ones, above 55 years old; in absolute terms, the

majority of the people receiving the minimum wage are in the 45 and 55 age group.

Finally, since there is literature supporting the fact that changes in the minimum wage
and changes in labor productivity are correlated. We found no evidence of correlation
between the real growth rate in labour productivity and the real growth rate in the

minimum wage either for Portugal or the other countries in the study.
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1. Introduction

Probably you already heard that “Portugal is becoming a country of minimum wages”. In
fact, according to the cabinet for planning and strategy for the ministry of labor, solidarity
and social security, Portugal has 33.9% of employees with ages equal or over 30 and
23.7% of employees below the age of 25 earning the minimum wage and so it is
interesting to study minimum wages in the Portuguese sphere and how Portugal

compares with their counterparts from the Euro Area.

There are important factors that can be studied that we will cover in this paper so we can
understand better minimum wage. Firstly, we will start to see how the minimum wages
are distributed across sectors and education levels, how minimum wages are set and
updated across different countries, and if the Portuguese minimum wage is converging
to the average of the Euro Area countries. Finally, we will be studying the hypothesis that
there is a relationship between the change in labour productivity and the change in the

minimum wage in Portugal and across the selected countries in the Euro Area.

2. Literature Review

When we talk about minimum wages and how they are set we must talk on what
measures can we base to increase them. Increases in labour productivity have been
pointed out as being hand in hand with increases in minimum wages. “Does Minimum
Wage Increase Labor Productivity? Evidence From Piece Rate Workers” by Hyejin Ku for
IZA Institute of Labor Economics states that “(...) in response to the 42 cents or 6%
increase in the minimum wage, worker productivity (i.e. output per hour) in the bottom
40th percentile of the worker fixed effects distribution increases by about 4.6% relative
to that in higher percentiles” also that this is a sign that productivity increases driven by
worker effort may help mitigate the higher costs of labor associated with the minimum

wage.

The same conclusion is made in the paper “Will Minimum Wage Translate Into Higher
Productivity? A Case Analysis of Manufacturing Firms In Malaysia”, written by Jia Xin Lee
and Joyce Leu Fong Yuen for the International Journal of Education and Research where
it states that workers in labor intensive firms will be affected by the minimum wage policy
in the level of productivity since more people earn the minimum wage due to the fact
that jobs in these industries need less-skilled workers. However, this may not happen to

the same extent in industries where more skilled workers are required.



We can say that given the conclusions of these studies labour productivity growth may
be a good indicator to increase the minimum wage since the impact of the higher costs
for the firms is diminished by the increases in productivity and that’s why we’'ll be testing
this relationship between growth in both variables. The result expected is indeed that it

may exist a positive correlation.

3. Minimum Wages

3.1 Monthly minimum wages and conversion rules

We started this study of minimum wages by analyzing how they're set. The data and
information for this group of countries are given by Eurostat (“Monthly Minimum Wages
- bi-annual data - country-specific information”, as of January 1%, 2021). The minimum
wage in countries that define it by government legislation ranges from 332€ (Bulgaria) to
2202€ (Luxembourg). Even between these countries, there are discrepancies in the way
minimum wage is set: some countries set a minimum monthly value while in others, the
value is given per hour, or even per week (differences in the type of rate), as well as
differences in the method of fixing it, with the government as a common player.

When it comes to variation in the type of rate there are three main types: monthly, hourly,
and weekly. The monthly is generally the standard, with hourly and weekly rates following
a conversion rule to monthly rates. This rate is followed by most of the countries in
Europe (Belgium, Bulgaria, Czechia, Estonia, Greece, Spain, Croatia, Latvia, Lithuania,
Luxembourg, Hungary, The Netherlands, Poland, Portugal, Romania, Slovenia, and
Slovakia). Portugal, Spain, and Greece pay the minimum wage in 14 months, so a
conversion rule is adopted (Rate x 14mth / 12 mth). An hourly rate (similar to the one
adopted in the United States of America) is adopted by three European countries:
Germany, Ireland, France. For them to be comparable to the other countries, a conversion
rule is adopted, generally following this formula: Hourly Rate x Weekly Working Hours x
4 (weeks). The number of weekly working hours is different across the three countries.
Germany assumes 39.1, like Ireland’s 39, while in France the number is 35. Malta’s case
is singular in the European Union, being the only one to adopt the weekly rate. It
compares to the other countries by the following rule: Weekly Rate x 52 (weeks) / 12

(months).



3.2  How are minimum wages fixed and updated?

When it comes to the method of fixing and updating minimum wage laws, the most
common method is a negotiation between the Government and social partners (generally
trade unions which represent employees and employers), in which the Government issues
rulings on the matter based on the recommendations emitted by the social partners. The
countries that follow that method (with or without small nuances) include Bulgaria,
Czechia, Estonia, Latvia, Lithuania, Spain, Hungary, Poland, Portugal, Romania, and
Slovakia. Other countries decide minimum wage resolutions exclusively within
governmental solutions, including Government organizations. These include Germany
(through a Minimum Wage Commission), Ireland (Low Pay Commission and Ministerial
Order), France, Croatia, Luxembourg, Malta, The Netherlands (updated twice a year, in
January and July), Slovenia. There is another solution used by some countries, with the
particularity that the final decision is the outcome of negotiations between social
partners, with the Government only carrying the duty to give this outcome legal force,
through the issuance of a decree. It is the case of Belgium and Greece (in those cases, the
negotiations end up in collective agreements). It is also worth mentioning that in some
countries, the updating of the minimum wage rate is attached to numerical variables, such
as an automatic indexation (to Consumer Price Indexes and/or evolution of wages), which
is a very popular method used in Belgium, France, Luxembourg, Malta, while other similar
methods rely on governmental forecasts, mostly on inflation. While inflation and price
indexes are the most considered variables by governments and/or social partners when
updating minimum wage rates, other variables include wage increases, unemployment
level, economic development, employee needs, and cost of living. Moreover, we would
like to point out the relationship between minimum wage and productivity levels, which

is addressed further in this project work.
3.3 The Case of Austria, Cyprus, Finland, and Italy

As stated earlier, some countries do not adopt this perspective on minimum wage, not
adopting national legislation regulating the minimum wage rate. To study these cases, we
are going to analyze the cases of Austria, Cyprus, Finland, and Italy, which are countries

without a statutory minimum wage that use the Euro, €, as national currency.

Austria, Finland, and Italy implemented their minimum wages via collective agreements
whilst Cyprus has statutory minimum wages for different groups of workers in different

occupations or sectors.



The numbers presented in our study for the minimum wages of these countries are based
on the reports by Eurofound “Industrial relations - Minimum wages in 2020: Annual
review” and “Industrial relations and social dialogue - Minimum wages in 2021: Annual

review”.

The data shows us that the countries in analysis that implement their minimum wages via
collective agreements have more or less of those agreements established for different

sectors.

For instance, in the case of Finland “As the Finnish collective bargaining system is
traditionally strongly centralized, the national level has been the most important in setting
the framework for changes in wages and working time”, there is only one agreement
covering the whole sector of domestic cleaners and helpers in offices, hotels and other
establishments. “The Finnish collective bargaining system is characterized by a principle
of general applicability, which has been in force since the 1970s. (...) employers that are
not involved in collective bargaining or are not signatories to a collective agreement must
comply with the nation-wide sectoral level collective agreement considered
representative in their sector.” Due to general applicability, the level of collective wage
bargaining coverage is substantially high, the coverage rate of all levels being around 89%,
according to the latest available data (Ahtiainen, 2019).”

For Austria, some sectors have only one to two collective agreements whilst others have
as much as ten. In general, collective wage agreements are negotiated- almost without
exception- at a multi-employer sectoral level. The Austrian labor law gives the right of
collective bargaining to the parties above company level with very few exceptions.

Currently, no employee in Austria is covered by a national general pat agreement.

In the Italian case, there are multiple agreements for each sector going from 2 to as much
as 60 agreements per sector. Ministero del Lavoro e delle Politiche Sociali (the Italian
Ministry of Labour and Social Policies) states that “all employers, even those who are not
involved with the trade unions, must be sure that their employees receive a wage
proportionate and adequate to the quality and quantity of the activities performed, as
provided for in article 36 of the Constitution.”, that is a wage that has been
“(...)established by the trade unions in the National collective labour agreement for the

employer’s economic category.”

The table below shows a selected group of sectors and the number of collective

agreements for those sectors in the respective countries we analyzed above.



Approximate number of collective agreements related to the selected jobs

Job/ Country Austria Finland Italy
Domestic cleaners 1 1 20
Cleaners and helpers in | 2 1 20

offices, hotels and other

establishments

Shop sales assistants 2 n/a 30
Waiters and bartenders 1 n/a 2
Cooks 1 n/a 3
Home-based personal care | ~5-10 n/a 6
workers

Childcare workers ~10 n/a 40
Agricultural, forestry and | ~13 n/a 60
fishery labourers, standard

employment

Agriculturar, forestry and | ~2 n/a 60

fishery labourers, seasonal

employment

Couriers, newspaper or | ~5-10 n/a 20

parcel delivers

https://distaccoue.lavoro.gov.it/en-gb/Thematic-Areas/Thematic-area-detail/id/3/National-Collective-agreements

https://distaccoue.lavoro.gov.it/AnteprimaPDF.aspx?id=238&lang=it-it

https://www.eurofound.europa.eu/country/finland#collective-bargaining

https://www.eurofound.europa.eu/country/austria#collective-bargaining

Table 1: Approximate number of collective agreements related to the selected jobs

For the countries analyzed above, we can observe the minimum wages settled in the
agreements for the different sectors. We can observe that the newspaper delivers and
couriers within the communications and logistics have lowest minimum wage settled in
Finland receiving 8.74€ per hour (1,438€) and 8.99€ per hour in the capital area is
compensated also by the number of items they deliver, also other forms of compensation
include irregular working hours and working on weekends. Around 16 000 workers are

covered by this collective agreement.


https://distaccoue.lavoro.gov.it/en-gb/Thematic-Areas/Thematic-area-detail/id/3/National-Collective-agreements
https://distaccoue.lavoro.gov.it/AnteprimaPDF.aspx?id=238&lang=it-it
https://www.eurofound.europa.eu/country/finland#collective-bargaining
https://www.eurofound.europa.eu/country/austria#collective-bargaining

In Austria the collective agreement that has the minimum wage settled is the one for
standard agricultural workers. This agreement is applied in the State of Burgenland and
has wage settled for laborers and support staff of 1.242€, plus holiday bonuses. This

agreement covers around 3,000 to 4,000 workers.

In Italy the lowest paid workers among the monitored job groups are the domestic
cleaners, applying to non-cohabitant domestic workers with fewer than 12 months and

the value settled is 689€.

Collective agreement related to: Austria Finland Italy
Domestic cleaners 1,951€ 1.790€ 689€
Professional Cleaners 1.815€ 1.790€ 1.316€
Sales assistants 1.806€ 1.835€ 1.760€
Waiters and bertenders 1.797€ 1.700€ 1.648€
Cooks 1.797€ 1.700€ 1.648€
Personal careers 1.896€ 2.025€ 940€
Childminders 2.089€ 1.854€ 1.556€
Standard agricultural 1.449€ 1.484€ 1.020€
Seasonal agricultural 1.628€ 1.484€ 1.020€
Deliverers 1.682€ 1.438€ 1.684€
Average of 3 lowest rates(unweighted) | 1.586€ 1.469€ 883€

SOUrceSIhttps://distaccoue.lavoro.gov.it/en—gb/Thematic—Areas/Thematic»area»detail/id/3/NationaI—CoIIective—
agreements;https://distaccoue.lavoro.gov.it/AnteprimaPDF.aspx?id=238&lang=it-it
;https://www.eurofound.europa.eu/country/finland#collective-bargaining;
https://www.eurofound.europa.eu/country/austria#collective-bargaining

Table 2: Minimum wage across selected jobs for Austria, Finland and Italy and the

unweighted average of 3 lowest rates.

In Cyprus there is no basic statutory minimum wage. Nonetheless, the government

introduces statutory rates for occupations with otherwise very low pay. There are
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https://distaccoue.lavoro.gov.it/en-gb/Thematic-Areas/Thematic-area-detail/id/3/National-Collective-agreements
https://distaccoue.lavoro.gov.it/en-gb/Thematic-Areas/Thematic-area-detail/id/3/National-Collective-agreements
https://distaccoue.lavoro.gov.it/AnteprimaPDF.aspx?id=238&lang=it-it
https://www.eurofound.europa.eu/country/finland#collective-bargaining
https://www.eurofound.europa.eu/country/austria#collective-bargaining

statutory rates for seven occupations more thirteen statutory rates for different
occupations in the hospitality sector. The lowest of these rates is for the cleaners of
offices and corporate premises which earn a minimum of 4.55€ per hour, private guards
(4.90€ per hour), and then shop assistants, general office clerks, childcare assistants in
nursery and kindergartens, teacher aides, healthcare assistants, cleaners and patient

caretakers in clinics and hospitals, earning a minimum of 870€ per month.

3.4 Evolution of the convergence of the Portuguese and the sample of

countries’ minimum wage to Euro Area average

For our analysis it is also crucial to dive into the recent history of minimum wages in the
Euro Area, so we can compare the convergence of several countries, the most important
of them being Portugal, to the average of this group of countries. The relevant time frame
for our analysis are the years between 2011 and 2020. We focused on the following
countries in the Euro Area for our sample: Belgium, France, Greece, Ireland, Luxembourg,
Malta, Netherlands, Portugal, Slovakia, Slovenia, Spain (notice that we left out of this part
of these convergence study countries with no statutory minimum wage plus Germany,
which only instituted statutory minimum wage in 2015. Leaving these countries out of
this sample will not harm our conclusions since this sample includes countries with similar
economic status). Moreover, to analyze the convergence, we will divide the minimum
wage in each country by the Euro Area average for each year. For values over 1, a
decrease in the value will mean more convergence and an increase will mean divergence.
For values under 1, the opposite happens: a decrease will mean a divergence, whereas an
increase will mean convergence. We will also analyze the trendline of the calculated
proportion. Following the previously explained line of thought, for values over 1,
convergence will happen when the trendline is downward sloping whereas, for values

over 0, convergence will happen when the trendline is upward sloping.

After performing the convergence analysis, we can distinguish between three different
types of countries according to the evolution of their respective convergences: the first
group represents countries with a minimum wage higher than the Euro Area average in
2011, the proportion of which decreased until 2020; the second includes countries with
a minimum wage lower than the Euro Area average in 2011, the proportion of which
increased until 2020; and the third group relates to countries with a minimum wage lower

than the Euro Area average in 2011, the proportion of which decreased until 2020.

10



The first group - countries with the minimum wage above the Euro Area average which

converged to it.

The first group, as stated earlier, includes countries in which minimum wage in 2011 was
higher than the Euro Area average for which the proportion of minimum wage over Euro
Area average decreased. It is worth noticing that often these countries are the ones with
higher GDP per capita, which might help to explain why minimum wage rates in these

countries are above the Euro Area average.

The countries included in this group will be presented in the image below:

Minimum Wage in Proportion of Euro Area Average
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Fig. 1: Proportion - Minimum wage/Euro Area average of Netherlands,

Luxembourg, Ireland, France, and Belgium

From these graphs we can induce that, as the proportion of the minimum wage in these
countries compared to the Euro Area average decreased, meaning that the trendline of
the proportion is negatively sloped, increases in the minimum wage of these countries

were smaller than the average increase in the community.

It is worth noticing that in the case of Ireland, the decrease led to a proportion in 2020

slightly lower than 1.

The second and third groups - respectively, countries with the minimum wage below
the Euro Area average that converged to it and countries with the minimum wage below

the Euro Area average which diverged from it.

The second and third groups of countries are analyzed in the same topic because both

groups are composed of countries whose proportion of minimum wage compared to the

11



Euro Area average was lower than 1 in 2011 and often belong to the group of countries
with lower GDP capita in the European Union, which might help to explain why their

minimum wages are generally lower than the Euro Area average.

In the second group, said proportion increased. From there we can conclude that
increases in minimum wage rates in these countries are higher than the average increase

in the community. We can notice below that Portugal belongs to said group.

The countries in the second group are represented in the graphs below:

Minimum Wage in Proportion of Euro Area Average

11

1 . .. . .. .. . . . . )
0.9 gr— O

0.8 o &
0.7 .

0.6 -
o
05 _ /.__./

0.4 -
0.3

0.2
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e=@==FUro Area (reference) e=@==Portugal e=@==S|ovakia ==@==S|ovenia @ Spain

Fig. 2: Proportion: Minimum wage/Euro Area average: Portugal, Slovakia,

Slovenia, Spain

It is worth noticing that in Spain the increase in minimum wage was such that the
proportion of minimum wage over Euro Area average got on par with the latter, and

maintaining the trendline, it might surpass the average.

The third group also contains countries with lower minimum wage than the Euro Area
average, but the minimum wage of which in the proportion of the latter, decreased over
the last 10 years. This means that the increases in the minimum wage rates of those

countries were lower than the average increase in the monetary space.

This group only includes two countries: Greece and Malta, as we can see in the graph

below.

12
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Fig. 3: Proportion: Minimum wage/Euro Area average: Greece, Malta

3.5 Minimum wage convergence and the Portuguese case

Possible conclusions on minimum wage convergence and the Portuguese case:

We can conclude that there is enough evidence of a trend in minimum wage rate
convergence: minimum wage rates in Euro Area countries tend to converge to the Euro
Area average. In the study that we made, countries with a proportion of minimum wage
rate to Euro Area average higher than 1 saw that same proportion decrease to values
closer to 1 from 2010 to 2011, and most of the countries with proportions of minimum
wage rate to Euro Area average lower than 1 have witnessed an increase in that
proportion to values closer to 1 in the same time-span, with the exception of Greece and
Malta.

Portugal was no exception to that rule. Being a country with a minimum wage lower than
the average between countries that adopt the same currency, Portugal followed the trend
of the group of countries of the same group. The proportion followed a negative trend in
the years immediately after 2011, after the economic crisis (from 0,63 in 2011 to 0,62 in
2015) following a positive trend afterward (from 0,62 in 2015 to 0,68). We can conclude
that despite being a very small increase in the proportion, there is a convergence of the

Portuguese minimum wage to the Euro Area average.
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3.6 Minimum wage according to gender, age, and segment

Now that we know how minimum wages are set and updated across the European Union
and which of the Euro Area countries are converging in terms of minimum wage to the
European Union average and which are not, we'll study who is affected by these
minimum wages, making this distribution by gender, age, and segment.

According to Pritadrajati, the minimum wage has one outstanding goal, to improve the
living standards of the poor and to reduce inequality. It is difficult to analyse the
implication of minimum wage in education since two opposite forces go against one
another, i.e. substitution and income effects. The first one states that increasing the value
of minimum wage, or just putting one in place, will reduce the skill premium of the
education of a child, which ultimately will reduce the incentives to send children to school.
The second one points out that if investment in education goes up due to a higher level
of income in households, there is a higher likelihood that children will be more educated

and receive a higher wage in the future (Pritadrajati, 2020).

Julho 2021 Julho 2020

Peso (%) I Distribuigao (%) Peso (%) Distribuigao (%)

Total 25,8 100,0 24,7 100,0
Mulher 293 51.8 276 51.2
Homem 229 482
Ignorado 53.3 0.0
Total B ] 258 100,0
< 25 anos 03 ) 8.8
25 a 34 anos B >4
Grupo Etério 35 a 44 anos [ mPrX] e’y
45 a 54 anos ] 250 750
55 a 64 anos 120 1[M— ] 17.5
65 e + anos ] 27.28 2.2
Ignorado - 0.0
Total 258 100,0
Até ao basico - 3° ciclo 33.3 47.5 336 53.1
Habilitagdes Secundario e pos-secundario 241 244 246 26.9
Superior 6.6 5.1 7.8 6.4
Ignorado 48.2 0.2 8 51.5 0,2
Nao definido 34,8 228 248 134

Source: https://www.gpeari.gov.pt/documents/35086/214308/Antonieta-Ministro_RMMG-GEP_Retribuicao-
M%C3%ADnima-Mensal-Garantida_Relatorio.pdf/4f6f423f-4cf0-478b-c39d-c5d41b156aee?t=1638793755164

Table 3: Distribution of employed workers earning minimum wage by gender, age
group, and education (we took the graph from the report “Retribuicdo Minima Mensal
Garantida - Novembro 2021" from the Cabinet of Strategy and Planning for the
Ministry for Labour, Solidarity and Social Security).

In Portugal, it is possible to characterize the RMMG's in two different aspects, gender,
and age as well as segment, analysing the workers and the employers’ characteristics. The
analysis shows that the prevalence of the RMMG is more usual among women in

comparison to men. In the graph provided by the GPEARI, it is possible to see the weight

14



and the distribution of the minimum wage in Portugal in two different years in the same
month, July, of 2020 and 2021. It is possible to conclude that 25,8% of the population
received the minimum wage six months ago. This value has increased since 2020. One
explanation to this is the period of uncertain that the covid-19 pandemic is causing in the
world economies and therefore in employment. With economies shrinking, reaching
historically negative growth levels, national companies could not keep up, which
translated this problem into the national wages. It is also possible to see that besides both
are growing, minimum wage tends to ahead act on women than on men. Despite the gap
between the same has been decreasing with the empowerment of women, there is still a
higher percentage of women receiving the minimum wage in Portugal. Regarding the
aging level, it is possible to see that younger individuals are the ones who are the most
affected by the minimum wages, almost 40% of the receives are below 25 years old. The
pattern shows a U-shaped pattern in terms of weight. However it shows an U-shaped
inverted pattern in terms of distribution. That is, regarding relative terms, the more
affected people are the younger ones and the older ones, above 55. Regarding absolute
terms, most of the people receiving the minimum wages are in the 45 to 55. Finally, there
is the educational level. As expected, people with lower levels of education are the ones
more affected and the ones who earned more the minimum wage. The trend is a declining
one, that is, with the increase in the level of education, the chance to earn a minimum

wage gets lower, especially in the ones who have a bachelor’s degree.

N EEES

Source:https://www.gpeari.gov.pt/documents/35086/214308/Antonieta-Ministro RMMG-GEP_Retribuicao-
M%C3%ADnima-Mensal-Garantida_Relatorio.pdf/4f6f423f-4cf0-478b-c39d-c5d41b156aee?t=1638793755164
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https://www.gpeari.gov.pt/documents/35086/214308/Antonieta-Ministro_RMMG-GEP_Retribuicao-M%C3%ADnima-Mensal-Garantida_Relatorio.pdf/4f6f423f-4cf0-478b-c39d-c5d41b156aee?t=1638793755164
https://www.gpeari.gov.pt/documents/35086/214308/Antonieta-Ministro_RMMG-GEP_Retribuicao-M%C3%ADnima-Mensal-Garantida_Relatorio.pdf/4f6f423f-4cf0-478b-c39d-c5d41b156aee?t=1638793755164

Table 4: Distribution of employed workers earning minimum wage in Portugal by
sector, firm dimension, and region (we took the graph from the report “Retribuicao
Minima Mensal Garantida - Novembro 2021” from the Cabinet of Strategy and
Planning for the Ministry for Labour, Solidarity, and Social Security).

Now if we analyse from an activity perspective, the higher incidence of minimum wages
is in the sectors that do not demand higher skilled labour to perform the jobs, as is the
case in agriculture, restaurant, and construction sectors. It is also possible to conclude
that as the company gets bigger the number of people that earn the minimum wage
decreases. This is probably the result of higher output and a higher propensity to pay
higher wages.

So, regarding the question of how minimum wages are defined or what are the
components influence it, there are several topics that need to be put in question.
Although correlation does not imply causality, it is secure to say that in a small company
in the agricultural or restaurant sector, the employees will earn wages close or equal to
the minimum one, especially if they are young. This is the result of lower education and

probably lower experience, in the case of young employers.

4. Isthe Real Growth Rate of the Minimum Wage correlated to the Real Growth

Rate in Labor Productivity?

Finally, we'll study the hypothesis that the Real Growth Rate of the Minimum Wage is
correlated to the Real Growth Rate in Labour Productivity since as we saw in the
literature review there are papers, such as “Does Minimum Wage Increase Labor
Productivity? Evidence From Piece Rate Workers” by Hyejin Ku for IZA Institute of Labor
Economics and “Will Minimum Wage Translate Into Higher Productivity? A Case Analysis
Of Manufacturing Firms In Malaysia”, written by Jia Xin Lee and Joyce Leu Fong Yuen for
the International Journal of Education and Research who found that there might be
evidences of correlation between increases in the minimum wage and increases in labour
productivity.

To do that, we extracted data for the percentage change from the previous period for the
Real Labour Productivity per hour worked, we also extracted the values for the statutory
minimum wages for the countries in the test (we tested countries in the Euro Area who
had the adopted the Euro as their national currency in 2008 or before and have statutory

minimum wage) and computed the nominal growths rates for the minimum wages. After

16



that, using the data for the Harmonised Index of Consumer Prices, we deflated minimum
wages and computed the real growth rate for the statutory minimum wages.

The Harmonized Index of Consumer Prices is used in the Euro Area to measure the
change over time in the prices of consumer goods and services purchased by Euro Area
households. All the countries in the European Union follow the same methodology when
reaching the values for this Index that's why it's harmonized.

GDP per hour worked measures Labour Productivity as it is computed as the total value
of all goods and services produced, divided by the total hours of work of all workers
engaged in production in each country and in each period (this case yearly). This shows
how efficient labour input is when combined with other factors of production. As it is
stated in the OECD’s website, we have to take into consideration that Labour
Productivity only partially reflects the productivity of labour in terms of the personal
capacities of workers or the intensity of their effort, since the relationship between
output produced (GDP) and the labour input (total hours of work of all workers engaged
in production) depends heavily on the presence of other inputs of production, such as
capital (machinery, technology, factories) and also organizational, technical inputs and
economies of scale. We are using the Real Labour Productivity per hour worked meaning
the changes in Labour productivity are real changes in the amount produced since

inflation is not accounted for in this variable.

To analyse the correlation between the two variables we plotted a simple regression for
the selected countries: Belgium, Germany, Ireland, Greece, Spain, France, Luxembourg,
Malta, Netherlands, Portugal, Slovenia, Slovakia; for the years 2011 to 2019. We left out
the year 2020 since for obvious reasons, due to Covid-19, it was an atypical year and it

would disrupt the regression.

In this regression, the independent variable (Y) is the Real Growth Rate for the Minimum
Wage, and the dependent variable (X) is the Real Growth Rate for the GDP per Hour
Worked. This is to test if real changes in statutory minimum wages are correlated with

changes in the real labour productivity.

Real Growth Rate Minimum Wages = B0 + B1 * Real Growth Rate GDP per Hour Worked
+€

In the Portuguese case, there was no evidence that a simple correlation could be made

between real increases in labour productivity and real increases in the minimum wage. By
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looking at the regression analysis, we found that the coefficient of determination, which
measures how many of the Y values are predicted by the equation, has a value of 0.096
which is very low, also the multiple R (the same as the coefficient of correlation) has a
value of 0.31 meaning only 31% of the Ys are correlated to the Xs, we have also to
highlight that even this value has no relevance since the regression line plotted by the
excel has a negative slope and it does not make sense that increases in minimum wages
are explained by decreases in labour productivity. Down in the table in the line for X
Variable 1 we can take some more conclusions. First, there is the p-value, which tells us
the certainty with which the variable X impacts positively or negatively the independent
variable. For example, if the p-value is smaller than 0.05 we have that there’s a bigger
probability than 95% (1-0.05= 0.95) that the X variable impacts in a certain direction the
Y variable. In this case we have a p-value of 0.4156 which gives no statistical relevance
of the impact of the dependent variable on the independent variable for high probability
confidence intervals. We can further prove this by looking at the lower 95% and upper
95% in the same line which by containing the zero in the interval [-3.711; 1.723] show
that for the 95% confidence interval the variable X doesn’t impact the variable Y either

positively or negatively but randomly.

=-0.9942x + 0.0204
Portugal et
50%
L]
a0% | ® .
m—— 30% .

SUMMARY OUTPUT 2

10% -

Regression Statistics . 00% .
Multiple R 0.3108076 -1.5% -1.0% -0.5% 1 O%U 0% 05% 10% 15% 20%
RSquare  0.0966013 o *
Adjusted RS -0.032456 -
Standard En 0.0284175 o i
Observation 9 ©
ANOVA
df SS MS F significance F
Regression 1 0.0006045 0.0006045 0.7485171 0.4156091
Residual 7 0.0056529 0.0008076
Total 8 0.0062573
Coefficients ‘tandard Erro t Stat P-value  Lower95% Upper95%

Intercept 0.0204107 0.0115676 1.7644668 0.1210104 -0.006942 0.0477637
X Variable 1 -0.994188 1.1491256 -0.865169 0.4156091 -3.711438 1.7230626

Fig. 4: Regression analysis statistics, Portugal.
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Fig. 5: Real Growth in Minimum wages and Labour Productivity in Portugal

As we plot the growth rate for labour productivity and the minimum wage for Portugal
for the years in the study, we can easily see why the regression curve gives us such low
values for R square and for the other measures of correlation. Since 2014, the growth of
the minimum wage has constantly been larger than the growth for the labour productivity
which before that, the opposite took place. From 2011 to 2013 a decrease in the
minimum wage was happening together with productivity increases, which may be due

to the austerity measures that followed the financial crisis in Portugal starting in 2010.

As you can check in the appendix there was not a single country in this study where we
could tell there is for sure a correlation between increases in labour productivity and

increases in the minimum wage.

5. Conclusions

From our study, we were able to derive a few conclusions about the way minimum wage
is defined across the European Union, the evolution of the convergence of minimum
wage across the Euro Area countries towards their average, the distribution of workers
earning the minimum wage by gender, age, and sector and, most importantly, about the

correlation between minimum wage and productivity and inflation increases.

First, we found out that countries in the European Union might be divided between
countries with statutory minimum wage and countries without a statutory minimum wage

and amoung those with statutory minimum wage, there is a possible division by type of
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rate (monthly, weekly, and hourly) and how statutes are defined (sole government

decision, government and social partners negotiation and agreements by social partners).

Then, we concluded that there is a general trend of convergence of the minimum wages
in the Euro Area countries in the sample to the Euro Area average, between 2011 and
2020: in our sample, only two countries escaped that rule (Greece and Malta). In Portugal,
the proportion of minimum wage compared to the Euro Area average went up by 6

percentage points from 62% to 68% in the relevant period.

Regarding the distribution of the minimum wage, in Portugal, we found out that as of July
2021, 25,8% of workers received the minimum wage. Of those women are more likely to
earn the minimum wage than men. When analysing statistics by age, on relative terms,
younger workers, and workers above 55 years old are the most affected ones.
Unsurprisingly, workers in jobs that required less skilled labour are the ones that earned
minimum wage more often (agriculture, restaurants, construction, as examples), and that
workers with lower levels of education are most likely to earn the minimum wage. There
is also evidence that suggests that the bigger the company the worker is in, the lower the

probability of earning minimum wage.

Regarding the correlation study, the hypothesis test we made does not give us enough
statistical evidence to ensure that there is a correlation between labour productivity

increases and minimum wage increases either in Portugal or another country in the study.
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7. Appendix
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Fig. 7: Difference in Hourly Minimum Wage between 2011 and 2020

23



Time/GEO |2011 2012 2013 2014 2015 2016 2017 2018 2019
Belgium -0.7% 0.5% 0.9% 1.4% 1.5% 0.1% -0.2% 0.2% 0.7%
Germany 2.6% 0.6% 0.5% 1.0% 0.5% 1.4% 1.8% 0.0% 0.4%
Ireland 2.4% 0.4% -1.9% 5.0% 19.9% -1.2% 5.0% 5.3% 2.6%
Greece -7.1% -5.2% -2.3% -0.6% 3.6% -4.1% 1.4% -3.5% 3.3%
Spain 1.5% 1.9% 1.4% 0.3% 0.8% 0.5% 0.9% -0.2% 0.2%
France 1.0% 0.3% 1.4% 1.0% 0.8% 0.3% 2.1% 0.4% 0.4%
Luxembourg -1.8% -0.4% 1.8% -0.2% -0.8% 2.0% -1.5% -1.6% 0.0%
Malta 0.8% 2.8% 2.6% 4.5% 6.2% -5.1% 6.9% -1.4% -4.2%
Netherlands 0.6% -0.1% 0.8% 0.7% 1.0% -0.2% 0.5% -0.3% -0.2%
Portugal 1.5% 1.0% 1.4% -1.0% 0.0% 0.1% 0.8% -0.1% 1.5%
Slovenia 3.6% -0.6% -1.0% 1.1% 0.6% 3.5% 3.8% 2.6% 0.6%
Slovakia 1.5% 1.5% 2.4% 2.0% 3.5% 0.4% 2.3% 2.3% 2.3%
Table 5: Real Growth Rate GDP per Hour Worked
Time/ GEO 2011 2012 2013 2014 2015 2016 2017 2018 2019
Belgium 0.5% -1.3% 0.5% -1.1% 0.6% 0.2% -1.1% -1.8% 0.2%
Germany -2.0% -2.3% -1.9% -1.1% 0.5% -0.4% 2.6% -1.5% 1.9%
Ireland -0.3% -1.2% -1.5% -0.3% 0.4% 5.8% 0.9% 2.9% 1.8%
Greece -3.1% -23.6% 0.0% 1.4% 2.9% 0.1% -1.5% -0.2% 10.4%
Spain -1.7% -2.0% -2.1% -0.3% 2.0% 1.4% 5.0% 3.3% 21.1%
France -0.4% 1.8% -1.1% 0.3% 1.2% 0.3% -0.7% -0.3% 0.1%
Luxembourg -1.5% -0.7% 1.9% 1.0% 1.3% -0.5% 1.4% -1.3% 2.9%
Malta -2.5% 1.3% 0.2% 1.2% -0.4% 0.3% -0.4% 0.4% 0.9%
Netherlands -0.5% -1.4% -1.7% 0.4% 1.6% 1.7% 0.2% 0.3% 0.6%
Portugal -1.4% -3.2% -0.4% -0.1% 4.5% 4.2% 3.7% 3.0% 2.8%
Slovenia -0.4% -0.2% -0.1% -0.2% 0.9% 0.8% 0.3% 2.9% 4.0%
Slovakia -0.2% -0.8% 0.8% 4.2% 8.5% 7.2% 6.6% 7.5% 6.0%

Table 6: Real Growth Rate Minimum Wages
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Fig. 10: Regression analysis statistics, Ireland.
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Fig. 11: Regression analysis statistics, Greece.
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Fig. 13: Regression analysis statistics, France.
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Intercept 0.00164208 0.00433033 0.37920335 0.71577772 -0.0085975 0.01188168
X Variable 1 -0.0318196 0.10048215 -0.3166684 0.76072928 -0.2694222 0.20578291

Fig. 15: Regression analysis statistics, Malta.
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Netherlands

Fig. 16: Regression analysis statistics, Netherlands
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Standard Err 0.01242546 s .
Observations 9 20%
AMNOVA
df 55 M5 F Significance F
Regression 1 1.3724E-05 1.3724E-05 0.0888936 0.77424376
Residual 7 0.00108075 0.00015439
Total 8 0.00109447
Coefficients ‘tandard Erro  t Stat P-value Lower 95% Upper 95%
Intercept 0.00217351 0.00494451 0.43958012 0.67349224 -0.0095184 0.01386543
XVarﬂel -0.25&8145 0&58{)5}'4 -0&1503 0.77424376 -2.3114678 1.79383867

y=-0.2588x + 0.0022

1.2%

i y = D.0165x + 0.0087
Slovenia R o o
L ]
L ]
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.01980574 e ST T o
R Square 0.00039227 il °
Adjusted RS -0.1424088 2.0% 108 %gs0 1.0% 2.0% 3.0% e 4.0%
Standard Err 0.01645918 10%
Observations 9
ANOVA
df 55 MS F Significance F
Regression 1 7.4416E-07 7.4416E-07 0.00274695 0.95966527
Residual 7 0.00189633 0.0002709
Total 8 0.00189708
Coefficients ‘tandard Erro  t Stat P-value Lower 95% Upper 95%
Intercept 0.00866159 0.0074032 1.16998008 0.28029713 -0.0088442 0.02616737
X Variable 1 0.01651153 0.31503751 0.0524233 0§595552}' -0.}'2_84338 0.76145687

Fig. 17: Regression analysis statistics, Slovenia
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Slovakia y=1.2431x +0.0181

R? = 0.0858
10.0%
8.0% N hd
L]
L]
SUMMARY OUTPUT 6.0% N R T
.
Regression Statistics i e e am——s
Multiple R = 0.2929688 -~
R Square 0.08583072 .
Adjusted R 51 -0.0447649 0.0% L]
standard Err 0.03672421 0.0%  0.5%  10%  1€%  2.0%  25%  3.0%  3.5%  4.0%
Observations 9 i
ANOVA
df SS MS F Significance F
Regression 1 0.00088638 0.00088638 0.65722512 0.44422576
Residual 7 0.00944067 0.00134867
Total 8 0.01032705
Coefficients ‘tandard Erro  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.01911311 0.0333382 0.57330955 0.58437453 -0.0597192 0.09794543 -0.0597192 0.09794543
X Variable 1 1.24314491 1.53343255 0.81069422 0.44422576 -2.3828463 4.8631367 -2.3828469 4.8631367

Fig. 18 Regression analysis statistics, Slovakia
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Fig. 19: Real Growth in Minimum wages and Labour Productivity in

Belgium
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Fig. 20: Real Growth in Minimum wages and Labour Productivity in Germany

Ireland
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Fig. 21: Real Growth in Minimum wages and Labour Productivity in Ireland

31



Greece
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Fig. 22: Real Growth in Minimum wages and Labour Productivity in Greece
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Fig. 23: Real Growth in Minimum wages and Labour Productivity in Spain
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France
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Fig. 24: Real Growth in Minimum wages and Labour Productivity in France

Luxembourg
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Fig. 25: Real Growth in Minimum wages and Labour Productivity in Luxembourg
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Malta
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Fig. 26: Real Growth in Minimum wages and Labour Productivity in Malta

Netherlands
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Fig. 27: Real Growth in Minimum wages and Labour Productivity in Netherlands
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Slovenia
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Fig. 28: Real Growth in Minimum wages and Labour Productivity in Slovenia

Slovakia
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Fig. 29: Real Growth in Minimum wages and Labour Productivity in Slovakia
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