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This paper analyses how a minimum wage introduction affects reservation wages

and wage offers based on horizontal fairness with a lab experiment with two experi-

mental settings. The first experimental setting was applied to two types of workers

(low or high skills), whereas there are one type of workers in the second setting but

two types of sectors, covered and uncovered sectors, depending on whether the

minimum wage is enforced. Results show the minimum wage introduction generates

spillover effects on the high-skilled workers' reservation wages and wage offers,

whereas there is no evidence of the spillover effect on the uncovered sector.
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1 | INTRODUCTION

Experimental studies show that workers have strong fairness con-

cerns, in terms of labour market-related issues (Falk et al., 2006;

Falk & Fischbacher, 2006; Fehr & Schmidt, 2005; Gächter &

Fehr, 2002; Lee & Shahriar, 2017). Nosenzo (2013) states that

workers consider their co-workers' payoffs as a judgment of the

fairness of their own payoffs, which is known as horizontal fairness. In

addition, Charness and Kuhn (2007, p. 693) discuss the efficiency

wage models and state that ‘[…] workers' perceptions of fairness

depend, at least in part, on the wages paid to their co-workers’.
Empirical studies support these arguments, and the results show that

workers compare their wages to others, and based on this compari-

son, people who feel underpaid decrease their effort levels (Abeler

et al., 2010; Gächter & Thöni, 2010), experience less job satisfaction

and are more likely to leave their jobs (Brown, 2001; Card et al., 2012;

Fizel et al., 2002; Wade et al., 2006).

Grund and Rubin (2017) explain that workers use other

employees' wages as a reference point and when there is a wage

increase for others, it is interpreted as a deviation from the reference

point. A worker's wage may not be increased at the same time as

other workers' wages are increased, or a worker is offered a smaller

wage increase compared to other workers. For this reason, a worker

who previously believed that his/her wage was fair may now feel the

wages are unfair considering the different levels of wage increases.

Because of this, employers may prefer treating their workers fairly, or

they may consider workers' fairness perceptions and consequently

arrange the wage increases based on the relative wages of the

workers. As a result of these fairness considerations, an increase in

wages of some workers might generate spillover effects on other

workers' wages.

The purpose of this study is to examine whether or not the intro-

duction of a minimum wage generates spillover effects on wages and

wage demands of workers, who are not legally bound by the minimum

wage,1 due to horizontal fairness considerations of the employees and

employers. The minimum wage introduction, which is an exogenous

change in the market, may affect employees differently from wage

increases made by employers. Falk et al. (2008) state that people not

only care about whether the outcomes are fair or not, but they also

care about fair or unfair intentions behind the results. For this reason,

if the minimum wage changes perceptions of horizontal fairness in

wage differences, then observed effects of wage demands or wage

offers may be different from the effects caused by wage increases

from employers.

Although there are empirical studies finding spillover effects of

minimum wage changes on wage levels (Fajnzylber, 2001; Jaramillo

Baanante, 2004; Lemos, 2009; Neumark & Wascher, 2008), it is not

easy to identify causal factors,2 their relative importance and whether

or not the fairness concerns are one of the reasons behind these

results since these studies are based on non-experimental data. For
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this reason, a laboratory experiment is conducted for this study. Due

to the advantages of the lab experiment, it is possible to distinguish

between these effects by excluding all other effects except the possi-

ble fairness concerns.

The experimental design is based on Falk et al.'s (2006) study.

They focused on fairness issues between employers and workers

based on the self-interest hypotheses instead of workers' concerns

about horizontal fairness based on the co-workers' wages as it is

examined in this study. As in the original design, wage offers are mea-

sured for the employers' fairness perceptions, whereas the workers'

reservation wage decisions are focused on observing employees' fair-

ness concerns. The reservation wage is the lowest wage a job seeker

accepts to work (Cahuc & Zylberberg, 2004). This can be interpreted

that a worker having fairness concerns determines his/her reservation

wage as the least fair offer he/she will accept.

The main contribution of this study is to provide causal evidence

of whether minimum wage introduction causes spillover effects on

wage offers and reservation wages by using a controlled lab experi-

ment. The experiment consists of two experimental settings. There

are two different worker types based on their productivity levels in

the first experimental setting: low-skilled worker (LSW) and high-

skilled worker (HSW). There are also firm owners (FOs) matched with

these workers. Before each period starts, one FO is rematched with

three LSWs and HSWs. While FOs decide wage offers and the num-

ber of workers of each type they would like to hire, workers decide

on their reservation wages. After everyone makes their respective

decisions, the computer accepts or rejects the wage offers based on

the reservation wages on behalf of the workers, and one period ends

with learning the payoffs. The experimental setting consists of

30 periods. After the 15th period, the minimum wage is introduced

unexpectedly, and participants play the same game with the minimum

wage for 15 more periods. In the second experimental setting, there is

one type of worker (LSW); however, all of these LSWs are assigned to

one of the two sectors randomly before the experiment starts:

covered and uncovered sectors.3 The game is the same as the first

experimental setting; however, after the 15th period, the minimum

wage is introduced only for the workers in the covered sector.

Under this experimental design, the main analysis for horizontal

fairness in the first experimental setting is whether or not HSWs

increase their reservation wages and/or FOs increase their wage

offers for these workers after the minimum wage is introduced. On

the other hand, for the second experimental setting, based on hori-

zontal fairness, it is tested whether or not workers in the uncovered

sector also increase their reservation wages after the minimum wage

is introduced in the covered sector. In terms of the wages, it is

analysed if the FOs increase the wage offers for the workers in the

uncovered sector to provide horizontal fairness after the minimum

wage is introduced in the other sector.

The results show that there is evidence of horizontal fairness con-

cerns in the first experimental setting. FOs increased the wage offers

for the HSWs after the minimum wage was introduced, although their

offers were already higher than the minimum wage in its absence, and

this shows evidence of the spillover effect of the minimum wage

introduction. The average value of the reservation wages of the

HSWs was less than the minimum wage level in the absence of the

minimum wage; however, these workers not only demanded more

than the minimum wage level but more than the LSWs, after the mini-

mum wage was introduced. In the second experimental setting, there

is no evidence of spillover effect based on the horizontal fairness

concerns. Neither reservation wages of the workers in the uncovered

sector nor the wage offers for these workers increased after the

minimum wage was introduced.

There may be two explanations why workers did not react to the

violation of horizontal fairness in the second experimental setting.

Firstly, they may not have considered this case as a violation of hori-

zontal fairness because the new regulation in the market is not

implemented by the employer. Secondly, although it was not the

employers' decision, workers may have considered it unfair because

employers still could have increased their wages. However, they might

have preferred not to react to the violation of horizontal fairness by

increasing their reservation wages. Studies about how workers

react to the violation of horizontal fairness are mostly based on the

gift-exchange games and results show that workers react to the

violation with decreased effort in the workplace. However,

decreasing effort and increasing the reservation wages generate

different consequences. In a gift-exchange game, decreasing the

effort increases the worker's payoff, while increasing the reservation

wage may result in zero earnings for the worker. Therefore, they may

not have considered it worthy to take the risk just to punish the FOs

in the case of a violation of horizontal fairness. Then, it should be

discussed why HSWs in the first experimental setting did not behave

similarly. One possible explanation for these results is that people

might be more sensitive towards losing an advantage, meaning

earning higher wages due to having a higher productivity level and

feeling more valuable at the beginning of the experiment and then

losing it. For this reason, these workers might have thought that

punishing the firm by providing zero revenue is worth it even if they

have to pay the price.

This study proceeds as follows: Section 2 mentions the related

literature, and Section 3 explains the experimental design and

procedure. The results are shown in Section 4 which is followed by

the discussion and concluding remarks in Section 5.

2 | LITERATURE REVIEW

Many empirical studies focusing on the minimum wage and wage

levels also show that introducing or increasing the minimum wage

indeed not only does affect the wages of people who are bound by

wage changes (LSWs), but it also generates spillover effects onto the

wages of people who already earn more than minimum wage (HSWs)

(Fajnzylber, 2001; Neumark & Wascher, 2008). However, there are

mixed results in terms of the spillover effects on the wages in uncov-

ered sectors. Although there are some papers such as Hohberg and

Lay (2015), which do not find any spillover effects, there are also

studies showing that introducing or increasing the minimum wage
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increases the wages in the uncovered sectors (Fajnzylber, 2001;

Jaramillo Baanante, 2004; Lemos, 2009). Therefore, the results of this

study related to HSWs are consistent with the previous studies;

however, it cannot be claimed for the uncovered sectors.

There are also experimental studies related to the minimum wage

introduction and fairness perceptions apart from Falk et al.'s (2006)

study. Wang (2012) also conducted a lab experiment based on Falk

et al.'s (2006) experimental design and analysed asymmetric informa-

tion between workers and FOs in terms of the minimum wage level.

He replicated the study and found similar results to the original study.

In addition, he found that if workers did not know the minimum wage

level and if employers were aware of this situation, employers set the

wage offers equal to minimum wage or they significantly decreased

them compared to the case when the workers knew the minimum

wage level. On the other hand, Brandts and Charness (2004) analysed

how market condition changes affected people's behaviours in a gift-

exchange game. They found that minimum wage affected people's

behaviours modestly. Having a minimum wage decreased the effort

levels for all wage offers and the probability of paying a higher wage.

In another paper on the minimum wage and gift-exchange game,

Owens and Kagel (2010) studied how minimum wage affected gift-

exchange game results when the minimum wage was introduced

within an ongoing labour market. They found that minimum wage

introduction increased both the wages and effort levels. In addition,

Dittrich et al. (2014) focused on how bargaining results over a rent

change after the minimum wage introduction in a bilateral firm-worker

bargaining setting. They found that minimum wage introduction leads

to an increase in wages even if the minimum wage binding level is

significantly low. Finally, Koenig et al. (2019) conducted a lab

experiment based on a real-effort task to analyse how the minimum

wage affects workers' fair wage perceptions. The results show no

evidence that the workers use the minimum wage as a reference point

in the evaluation of their fair wages. Although these experimental

studies analysed minimum wage and changes in fairness perceptions,

minimum wages were introduced for everyone in these experiments.

Thus, they could not infer something about whether or not a

minimum wage causes spillover effects on the wages of others who

are not directly affected.

3 | EXPERIMENTAL DESIGN

This experiment has two experimental settings, and each experimental

setting consists of a group game. I designed both experimental

settings on the software called z-Tree (Fischbacher, 2007). As stated

above, the design is a modified version of Falk et al.'s (2006)

experiment. In their experiment, a group consisted of one FO and

three homogenous workers in terms of productivity levels. In this

experiment, in addition to this group consisting of four participants,

I added three more workers who either had the same level of

productivity or higher level of productivity depending on the experi-

mental setting.

3.1 | Design of the game

3.1.1 | The first experimental setting

There were different roles for the participants, and each participant

was randomly assigned to a certain role at the beginning of the ses-

sion, and all participants kept their roles throughout the session. There

were three roles that participants were assigned: FO, LSW and HSW.

The participants were divided into groups before each period started.

One group included seven participants: one FO, three LSWs and three

HSWs. Each FO was assigned to the workers randomly in every

period.

None of the participants' role identities were revealed to other

participants, and all participants were aware that everybody in the

experiment should remain anonymous during the experiment. In addi-

tion, instead of using pounds (GBP), participants used experimental

currency units (ECU).

When a period started, each FO was required to submit four dif-

ferent hiring decisions:

1. A wage offer to LSW.

2. The number of LSWs he/she would like to hire (0 or 1 or 2 or

3 LSWs).

3. A wage offer to HSW.

4. The number of HSWs he/she would like to hire (0 or 1 or 2 or

3 HSWs).

As in Falk et al. (2006), there was no wage discrimination in the same

skill group. This meant that the wage an FO proposed to the LSW was

valid for all LSWs who received an offer from him. This rule was also

applied to HSW.

FOs entered their wage offers, while workers entered the lowest

wage (reservation wage) they were willing to accept in the current

period. If an FO wanted to hire X workers from either the LSWs or

HSWs, the computer chose X workers randomly among the three

workers from that group, and only these chosen workers received an

offer. Then, these workers' reservation wages were compared to the

wage offers by the computer. If the reservation wage was equal to or

less than the offer, the offer was accepted by the computer on behalf

of the worker. If the reservation wage was greater than the offer, it was

rejected by the computer automatically. All workers entered their reser-

vation wages without knowing the decisions of the other participants.

At the end of each round, FOs were informed of their earnings for

each skill group and of the number of LSWs and HSWs that accepted

their offers. However, they were not informed of the workers' reser-

vation wages. On the other hand, workers who did not receive an

offer were just informed that they would not receive an offer and their

payoffs were zero for that period. No further information was shared

with them. However, if a worker received an offer, they were

informed about the wage offer, their payoff which was either the

wage offer or 0 based on whether or not they accepted the offer and

how much the FO earned as a result of LSWs and HSWs.
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An FO's profit was defined as

Profit¼ total revenue� total cost

Table 1 shows how much ECU an FO earns for each skill category

by hiring an additional worker. The table applied to all FOs and was

common knowledge for all participants in the experiment. For exam-

ple, if an FO owner hired only one LSW, he/she received 400 ECU

revenue for the LSWs. Similarly, if two HSWs were hired, the owner's

revenue would be 1500 for the HSWs.

At the same time, there are hiring costs (wages) for the FOs,

which are to be subtracted from the revenue as mentioned above. If

the wage was WL for the LSWs and WH for the HSWs, the payoff

function for an FO depending on the number of the workers he/she

hired was

Payoff function of anFOfor LSWs

¼

0 zero worker

400�WL oneworker

750�2WL twoworkers

1000�3WL three workers

8>>>>><
>>>>>:

ð1Þ

Payoff function of anFOfor HSWs

¼

0 zero worker

800�WH oneworker

1500�2WH twoworkers

2000�3WH three workers

8>>>>><
>>>>>:

ð2Þ

On the other side, a worker's payoff function is illustrated as

follows:

Payoff function of aworker

¼
0 if he=shedoes not receive an offer

0 if he=she receives an offer but rejects it

w if he=she receives an offer and accepts it

8>><
>>:

ð3Þ

The experiment consisted of 30 periods. Until the 16th period,

the wage interval (wage offers and reservation wages) was [0, 1000].

However, after the 15th period, participants received an unexpected

notification of the introduction of minimum wage. They were

informed that a new rule had been introduced and FOs could not

offer any wages less than 220, and all participants were informed that

the new rule was common knowledge and known by everybody in the

experiment.4

At the end of the experiment, three of 30 periods were randomly

chosen, and the summation of these three periods was the amount

participants earned from the experiment. The same three periods

were chosen for everybody in the experiment. Furthermore, there

was an additional lottery for FOs. A number was chosen between

1 and 2, and when a 1 was drawn, the FOs earned profit as a result of

the LSWs, and if a 2 was drawn, they earned profit as a result of the

HSWs. Thanks to this feature, it could be excluded all possible effects,

such as the substitution effect because the payoffs for the different

types of workers are independent for the FO. On the other hand, this

feature might affect the FOs in terms of the number of workers they

would like to hire based on their risk preferences. They might be

induced to hire both types of workers if they are risk-averse. For this

reason, employment-related issues are not included in this study in

contrast to Falk et al.'s (2006) study.

The total amount of ECU the participants earned in the course of

the experiment was converted into pounds after completion of the

experiment with an exchange rate of 100 ECU = 1.0 (GBP). After the

conversion, the earnings from the experiment were added to the

amount of £4 (show-up fee), and the participants received this money

at the end of the experiment.

3.1.2 | The second experimental setting

Almost all the rules which have been applied in the first experimental

setting were also valid for this experimental setting. Although the sec-

ond experimental setting was similar to the first, there are two impor-

tant differences. The first difference was that, in this experimental

setting, workers were divided into two groups, T1W (Type 1 workers)

and T2W (Type 2 workers), as in the first experimental setting,

though, unlike the first experimental setting where each group

included workers with different levels of skill, here all the workers

were low skilled.5 The revenue table for this experimental setting

appeared as in Table 2.

The second important difference was that the minimum wage

was introduced only to T2Ws. After the 15th period, participants

were informed about the minimum wage introduction and that this

new rule covered only T2Ws, while there was no new rule for

T1Ws. They were also informed that this information was

communicated to all participants in the experiment. Calculation of

the payment based on the chosen three periods for the workers and

the FOs and chosen group of workers was the same as the first

experimental setting.

The total amount of ECU the participants earned over the course

of the experiment was converted into pounds after completion of the

TABLE 1 Firm's revenue function in the first experimental setting

Number of workers
hired

Total revenue
(LSW)

Total revenue
(HSW)

1 400 800

2 750 1500

3 1,000 2000

TABLE 2 Firm's revenue function in the second experimental
setting

Number of workers
hired

Total revenue
(T1W)

Total revenue
(T2W)

1 400 400

2 750 750

3 1000 1000
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experiment with the exchange rate set at 100ECU = 1.5 (GBP). After

this conversion, the earnings from the experiment were added to £4

(show-up fee), and this was the amount received by participants at

the end of the experiment.6

3.2 | Running the experiment

The experiment was run in the ExpReSS Lab at Royal Holloway, the

University of London, in November 2015. All students who partici-

pated in all sessions were undergraduate students at Royal

Holloway, University of London. Students who were registered for

the database to participate in the experiments were informed via

emails. Four sessions were run for each experimental setting. For

the first experimental setting, there were three sessions with

28 participants (four groups in each session) and one session with

21 participants (three groups in the session). The reason for having

fewer participants in the last session of the first experimental set-

ting was the lack of participants for that day. However, there were

four sessions with 28 participants in each session for the second

experimental setting.7

When the participants arrived at the lab, they picked a number

from a bag and sat at the terminal according to the numbers they

picked. After everyone sat at a terminal, consent forms and participant

information sheets were distributed to the participants, and they were

told to read the information sheet carefully before they completed

the consent forms. After a while, the paper that explains the general

rules of the experiment was distributed to the participants. These gen-

eral rules were read aloud by the computer. Since there were different

roles for the participants, there were different instructions for each

role. After the general rules, specific instructions for each role were

distributed to the participants. Then, all participants were asked to

solve some quiz questions.

After all participants entered the correct answers for the quiz

questions on the computer screen, they started the first practice

period. They were told that they would have three practice periods to

familiarize themselves with the game on the computer. These practice

periods would not affect their earnings. Following the third practice

period, they started the first period of the experiment.

These sessions typically lasted no longer than 75 min, from the

moment the consent form and the participant information sheet were

distributed, to the end of the 30th period. Participants were paid

£11.80 on average.

3.3 | Hypotheses

The hypotheses related to the horizontal fairness and spillover effects

of the minimum wage introduction are discussed below.

H1. HSWs' (T1Ws') reservation wages will be higher than

(equal to) the LSWs' (T2Ws') reservation wages on average

in the absence of the minimum wage.

Workers compare their wages to other workers' based on the

productivities, and it is believed that workers with different

productivities should earn different wages and workers with similar

productivities should earn similar wages due to horizontal fairness

perceptions (Abeler et al., 2010; Gartenberg & Wulf, 2017;

Kacperczyk & Bazzazian, 2015). The HSWs are aware that they

provide more revenue to their employers than the LSWs, whereas

T1Ws and T2Ws workers are aware that they provide the same

revenue to their employers in these experimental settings. For this

reason, HSWs are expected to demand higher wages than the LSWs,

and T1Ws and T2Ws should demand similar wages before the

minimum wage is introduced.

H2. FOs will offer higher (equal) wages to the HSWs than

the LSWs (to the T1Ws and T2Ws) on average before the

minimum wage introduction.

FOs offer higher wages to the HSWs than the LSWs due to two

possible reasons. Firstly, FOs may want to behave fairly towards their

employees so that they consider the differences and want to provide

horizontal fairness between them. Secondly, they may be aware of

the workers' fairness concerns and expect the difference in reserva-

tion wages between HSWs and LSWs. As a result, in order to hire

these workers, they have to offer higher wages to the HSWs than

the LSWs.

Similarly, since both types of workers in the second experimental

setting provide the same level of revenue, FOs would not discriminate

the wages between T1Ws and T2Ws, or these two types of workers'

reservation wages may be similar, and this leads FOs to offer similar

wages to these workers.

H3. HSWs (T1Ws) increase their reservation wages after

the minimum wage introduction.

If the HSWs' reservation wages are higher than the minimum

wage level before it is introduced, it should not be binding for these

workers. For this reason, they should not change their reservation

wages with the minimum wage according to the reservation wage con-

cept. However, the wage difference between HSWs and LSWs

decreases with the minimum wage. Therefore, due to their horizontal

fairness concerns, it would be expected that the HSWs also increase

their reservation wages, since they consider the relative wage changes.

On the other hand, if the HSWs' reservation wages are below or equal

to the minimum wage level in the absence of it, they should be content

with earning the minimum wage level since they should accept all the

wage offers which are equal or greater than their reservation wages.

However, since the LSWs will earn at least the minimum wage level,

HSWs increase their reservation wages above the minimum wage level

and keep demanding higher wages than the LSWs.

On the other hand, the minimum wage is not binding for the

T1Ws in the second experimental setting. However, it would be

expected that they also increase their reservation wages with the min-

imum wage introduction since they think that they should earn similar
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wages to T2Ws who are bound by the minimum wage, due to their

horizontal fairness concerns.

H4. FOs increase their wage offers for the HSWs (T1Ws)

after the minimum wage introduction.

Even if the FOs already offer higher wages to the HSWs than the

minimum wage level in absence of it, we could still expect that they

increase their wage offers with the minimum wage introduction for

two possible reasons as discussed in H2. Either these workers

increase their reservation wages and FOs are compelled to increase

the wages in order to hire these workers, or they increase the wages

in order to provide horizontal fairness between HSWs and LSWs since

the minimum wage introduction decreases the difference between

the wages of these workers.

In the second experimental setting, although FOs do not have to

increase the wage offers for the T1Ws since the minimum wage does

not cover them, they also increase the wage offers for these workers

to provide horizontal fairness. Alternatively, these workers also might

demand higher wages by increasing their reservation wages due to

their horizontal fairness concerns as discussed above. For either of

the reasons, minimum wage introduction leads FOs to increase their

wage offers for the T1Ws.

4 | RESULTS

The results of each experimental setting will begin with the reserva-

tion wages followed by the FOs' wage offers.

4.1 | Results of the first experimental setting

Result 1: HSWs' reservation wages on average are greater than the

LSWs', with and without the minimum wage. There is evidence of the

spillover effect of the minimum wage introduction on the HSWs' res-

ervation wages.

The table below shows the average values of the reservation

wages for each group, before and after the minimum wage.8

As can be seen from Table 3, the HSWs' reservation wages are

greater than the LSWs' in the absence of the minimum wage. The

difference is statistically significant according to the Mann–Whitney

(M-W) test with a p-value of .000. It means that HSWs demanded

more than the LSWs based on horizontal comparisons, as discussed in

H1. After the minimum wage introduction, the average value of the

LSWs' reservation wages increases to 221.8, whereas the average

value of the HSWs' reservation wages increases to 246.04, as shown

in Table 3. The difference between the two types of workers' reserva-

tion wages is still statistically significant according to the M-W test

result with a p-value of .000.

There are 12 reservation wage observations (from a total of

675 observations) which are greater than 220 for the LSWs in the first

15 periods. Following the introduction of the minimum wage, the

number the observations greater than 220 increased to 79 (from a

total of 675). In other words, within the LSWs, the percentage of the

observations where the reservation wages are higher than

220 increased from 2.1% to 11.7% with the introduction of the mini-

mum wage. On the other side, before the minimum wage introduc-

tion, 136 out of 675 observations (20%) are greater than

220, whereas the number increases to 267 (39.56%) after the mini-

mum wage introduction. This is also consistent with the claim that the

spillover effect exists for the HSWs' reservation wages.

The change in reservation wages with the minimum wage intro-

duction might be due to the mandatory increase of the values below

220 in the absence of the minimum wage. However, if all the reserva-

tion wages below 220 are increased to 220 and all the reservation

wages equal or greater than 220 are kept constant, then the change

in reservation wages due to the mandatory increase can be estimated.

According to this calculation, the average reservation wage value for

the LSWs should be 220.62. However, this value is 221.8 as can be

seen from Table 3. Although the difference seems very small, it is sig-

nificantly different according to the M-W test with a p-value of .000.

In accordance with the above calculation, the average value of HSWs'

reservation wages should be 238.73. However, it is 246.04 as can be

seen from the same table. This difference is significant with a p-value

of .000 according to the M-W test. As a result, these calculations

show that reservation wages of the workers increased more than they

were supposed to in terms of reservation wage property.

The interesting point is that the difference between HSWs' and

LSWs' average reservation wages decreases after the minimum wage

introduction from 38.4 to 24.2. This means that the increase in

reservation wages of LSWs is higher than the increase in the HSWs'

reservation wages after the minimum wage introduction. However,

the difference in these increases between the two types of workers'

reservation wages is not statistically significant according to the M-W

test with a p-value of .61.

For both LSWs' and HSWs' reservation wage, distributions can be

seen from the figures below. Figure 1 shows the distribution of the

reservation wages among the LSWs, with and without the minimum

wage, whereas Figure 2 shows the distribution of the reservation

wages among the HSWs.

Table 4 shows the regression results for the reservation wages of

both LSWs and HSWs. The dependent variable is the value of the res-

ervation wage for LSWs (Column 1) and HSWs (Column 2), and the

TABLE 3 Average values of the reservation wages

Reservation
wage (LSW)

Reservation
wage (HSW)

Before the minimum wage

introduction

80.27 (70.63) 118.69 (117.19)

N/observations 45/675 45/675

After the minimum wage

introduction

221.8 (7.67) 246.04 (46.25)

N/observations 45/675 45/675

Note: Standard deviations are in parentheses.
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main independent variable showing the treatment effect is the dummy

for the minimum wage introduction. In addition, there are session fixed

effect dummies and the period variable. Coefficients of the minimum

wage dummies are positive and statistically significant at the 1% level

according to the results below for both LSW and HSW regressions.

Result 2: FOs offered higher wages to the HSWs than the LSWs

before the minimum wage introduction. There is evidence of the spill-

over effect of the minimum wage introduction on the wage offers to

the HSWs. The results are similar for the actual wages.

Table 5 shows the mean values of the wage offers and actual

wages for both worker groups, with and without the minimum wage.

As can be seen from the table, wage offers for the HSWs are much

greater than for the LSWs in the absence of the minimum wage,

which demonstrates that FOs offer different wages to the workers

dependent on the level of productivity as discussed in H2. The differ-

ence is statistically significant with a p-value of .000 according to the

M-W test. In terms of the difference between before and after the

minimum wage introduction, there is a small increase for the HSWs

on average, but the increase is not statistically significant according to

the M-W test result with the p-value of .35.

Changes in actual wages due to the introduction of the minimum

wage also show similar results to the wage offers. As is shown in

Table 5, the average value of the actual wages of LSWs was below

the minimum wage in the absence of the minimum wage, and it

increased above the minimum wage after it was introduced. According

to the Wilcoxon signed-rank (W-S-R) test results, actual wage values

of LSWs, after the minimum wage introduction, are significantly dif-

ferent than 220 with the p-value of .000. In contrast, the mean value

of the actual wages of HSWs decreases with the minimum wage

introduction as can be seen from the table. However, this is not statis-

tically significant according to the M-W test result with a p-value of

.22.

The distribution figures below show the differences in the wage

offers before and after the minimum wage introduction for both the

LSWs and HSWs (Figures 3 and 4).

The average wage offers over the periods were also checked to

determine if there are any observable differences between the first

several periods and the periods which follow as a result of the learning

process of the participants. Figures 5 and 6 show that the first couple

of periods and the later periods which follow indeed have large differ-

ences which may be caused by the learning process. For example,

M-W test results show that the wage offers in the first five periods

are significantly different from the offers in periods 6–15, with

p-values of .000 for both LSWs' and HSWs' wage offers.

As can be seen in Table 6, if the first five periods are omitted

(as an example), the average values of the wage offer before the mini-

mum wage introduction decreases for both LSWs and HSWs. It

increases the differences in the average values of wage offers for

LSWs and HSWs before and after the minimum wage, and the differ-

ence (before and after the minimum wage introduction) for the HSWs

becomes statistically significant according to the M-W test result with

a p-value of .000. These results are also valid for the actual wages.9

For the wage offers, the reason for the change with the minimum

wage introduction might be the mandatory increase by the minimum

wage as is discussed for reservation wages above. For this reason, the

same method is applied for the wage offers. This means that all the

wage offer values below 220 before the minimum wage was intro-

duced were increased to 220 and the rest remained constant.

F IGURE 1 Reservation wages: LSW [Color figure can be viewed
at wileyonlinelibrary.com]

F IGURE 2 Reservation wages: HSW [Color figure can be viewed
at wileyonlinelibrary.com]

TABLE 4 OLS regression results for the reservation wages

Dependent variable
Reservation
wage (LSW)(1)

Reservation
wage (HSW)(2)

Constant 85.54*** (6.41) 82.08*** (4.99)

Minimum wage dummy 148.90*** (7.74) 128.00*** (17.01)

Period Yes Yes

Session fixed effect Yes Yes

Observations 1350 1350

Prob > F 0.000 0.000

R-squared 0.67 0.42

Note: Robust standard errors clustered at the session level are in

parentheses.

*p < .10. **p < .05. ***p < .01.
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According to this calculation, the wage offers for LSWs were sup-

posed to be 223.54. However, it is equal to 230.03 as can be seen

from Table 5. The difference is statistically significant according to the

M-W test result with a p-value of .000. Similarly, the average value of

wage offers for the HSWs was supposed to be 316.56. The real value

is lower than this as can be seen from Table 5 (306.70). However, this

difference is not statistically significant according to the M-W test

result with a p-value of .44. If the first five periods are excluded, then

the average wage offer value for the HSWs becomes 300.47, and it is

significantly different from the real value (306.70) according to the

M-W test result with a p-value of .006. These results show that the

wage offers increased more than the mandatory increase.

Regression results in Table 7 provide more precise information

about the changes. The dependent variable is the value of the wage

offer for LSWs (Column 1) and HSWs (Column 2), and the main inde-

pendent variable showing the treatment effect is the dummy for the

minimum wage introduction. In addition, there are session fixed effect

dummies and the period variable to deal with the period problem as

discussed above. In addition, Columns 3 and 4 show the results of the

TABLE 5 Average values of the wage offers and actual wages

Wage offer (LSW) Wage offer (HSW) Actual wage (LSW) Actual wage (HSW)

Before the minimum wage introduction 159.29 (50.04) 304.22 (95.24) 164.97 (48.70) 311.81 (91.69)

N/observations 15/624 15/625 �/536 �/575

After the minimum wage introduction 230.03 (17.52) 306.70 (58.54) 230.61 (18.03) 308.4 (59.77)

N/observations 15/630 15/620 �/575 �/570

Note: Standard deviations are in parentheses.

F IGURE 3 Wage offers: LSW [Color figure can be viewed at
wileyonlinelibrary.com]

F IGURE 4 Wage offers: HSW [Color figure can be viewed at
wileyonlinelibrary.com]

F IGURE 5 Wage offers over periods: LSW [Color figure can be
viewed at wileyonlinelibrary.com]

F IGURE 6 Wage offers over periods: HSW [Color figure can be
viewed at wileyonlinelibrary.com]
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same regression models for the dependent variable actual wage for

LSWs and HSWs, respectively.

As can be seen in the table, introducing the minimum wage has

a significant effect on the LSWs' wage offers as it is expected

(Column 1) since the minimum wage is binding on average for these

workers. The coefficient of the minimum wage dummy variable in the

HSW regression (Column 2) is positive and significant at the 10% level

with a p-value of .056. This result shows that FOs increased the wage

offers for HSWs after the minimum wage introduction although they

were already offering wages greater than the minimum wage level on

average. This means that introduction of the minimum wage gener-

ated a spillover effect on the HSWs' wages, as discussed in H4. The

results for the actual wages in the last two columns are consistent

with the wage offer results. It means that actual wages increased after

the minimum wage introduction although the value was already

greater than the minimum wage level before the minimum wage was

introduced for HSWs.

Tables 8 and 9 show both average actual wages and the profit-

maximizing average wage offers over the sessions for LSWs and

HSWs, respectively.10 The profit-maximizing wage values are calcu-

lated based on the reservation wage decision discussed above. As can

be seen from the tables, actual wages are greater than the profit-

maximizing wages, and it can be interpreted as FOs offered more than

they were supposed to offer in terms of the profit maximization

values. Actual wages are statistically different from the profit-

maximizing wage values for all sessions according to the W-S-R test

results with all the p-values at .000 for both LSWs and HSWs.

On the other hand, for the aggregate-level data including all the

sessions, the average actual wage for the HSWs is 164.97, whereas

the average profit-maximizing wage value is 89.23 before the

minimum wage introduction. The difference is statistically significant

according to the W-S-R test with a p-value of .000. In addition, the

average actual wage is 230.61, and the average profit-maximizing

wage is 221.41 for these workers after the minimum wage introduc-

tion. The difference is also significant with a p-value of .000 based on

the W-S-R test. For the HSWs, the aggregate-level data including all

the sessions show that the average value of actual wages is 311.81

(308.40) and the average profit-maximizing wage value is 137.67

(255.21) before (after) the minimum wage introduction. The average

actual wages are statistically different than the profit-maximizing

wages before and after the minimum wage introduction with the

p-values of .000 according to W-S-R test results.

4.2 | Results of the second experimental setting

Result 1: There is no evidence of the spillover effect of the minimum

wage introduction on the T1Ws' reservation wages.

As can be seen in Table 10, surprisingly, the average reservation

wage of the T1Ws decreased after the minimum wage was intro-

duced. However, there is no significant difference between the reser-

vation wages of these workers before and after the minimum wage

introduction according to the M-W test result with a p-value of .80.

There is also another interesting result in terms of the reservation

wage: The average value of the T1Ws' reservation wages is much

higher than the T2Ws' reservation wages before the minimum wage

introduction although the difference is not statistically significant

according to the M-W test with a p-value of .23. Figure 7 shows the

average reservation wages over the subjects for T1Ws. Two outliers

can be easily identified in the figure. These two outliers represent

TABLE 6 Average values of the wage offers and actual wages without the first five periods

Wage offer (LSW) Wage offer (HSW) Actual wage (LSW) Actual wage (HSW)

Before the minimum wage introduction 149.08 (39.75) 287.98 (81.08) 152.73 (38.94) 293.57 (78.52)

N/observations 15/422 15/429 �/361 �/388

After the minimum wage introduction 230.03 (17.52) 306.70 (58.54) 230.61 (18.03) 308.4 (59.77)

N/observations 15/620 15/630 �/575 /570

Note: Standard deviations are in parentheses.

TABLE 7 OLS regression results for the wage offers and actual wages

Dependent variable Wage offer (LSW)(1) Wage offer (HSW)(2) Actual wage (LSW)(3) Actual wage (HSW)(4)

Constant 180.33*** (6.93) 297.27*** (14.97) 186.97*** (6.75) 304.71*** (12.27)

Minimum wage dummy 96.41** (18.39) 43.44* (14.29) 96.38** (18.28) 41.67** (12.05)

Period Yes Yes Yes Yes

Session fixed effect Yes Yes Yes Yes

Observations 1244 1255 1111 1140

Prob > F 0.000 0.000 0.000 0.000

R-squared 0.51 0.10 0.50 0.11

Note: Robust standard errors clustered at the session level are in parentheses.

*p < .10. **p < .05. ***p < .01.
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significantly higher average reservation wages, which could increase

the average of all T1Ws' reservation wages significantly.

If these two outliers are excluded, then the remainder of the

T1Ws' reservation wages becomes 64.66 on average, which is close

to the T2Ws' average reservation wages. Without these two subjects,

there is no significant difference between the T1Ws' and T2Ws'

reservation wages according to the M-W test result (with a p-value of

.84) in the absence of the minimum wage as it was expected based on

the horizontal fairness discussed in H1. In addition, if these two

outliers are excluded, the average value of the reservation wages of

the T1Ws becomes 62.31 following the introduction of the

minimum wage. M-W test result shows that the difference of these

workers' reservation wages before and after the minimum wage

introduction is not statistically significant with a p-value of .79.

However, these two outliers are not excluded for the further analysis

explained below.11

Distributions of the reservation wages for both types, with and

without the minimum wage, can also be seen from the figures below.

Figure 8 shows the reservation wage distributions for the T1Ws

before and after the minimum wage introduction, whereas Figure 9

shows the distributions for the T2Ws' reservation wages.

On the other hand, regression results in Table 11 show similar

findings to those explained before. The reservation wages of the

T2Ws increased above the minimum wage level, and the coefficient

of the minimum wage dummy is significant at the 1% level

(Column 2). However, although there is a decrease for the T1Ws, the

coefficient is not statistically significant for the T1Ws (Column 1). This

can be interpreted as there is no evidence that the T1Ws were

affected by the minimum wage introduction for similar workers in the

TABLE 10 Average values of the reservation wages

Reservation
wage (T1W)

Reservation
wage (T2W)

Before the minimum wage

introduction

96.01 (168.66) 62.7 (57.14)

N/observations 48/720 48/720

After the minimum wage

introduction

93.45 (164.487) 221.1 (5.82)

N/observations 48/720 48/720

Note: Standard deviations are in parentheses.

F IGURE 7 Reservation wages of the T1Ws over subjects

TABLE 8 Profit maximization wage offers for LSW

Before the minimum wage After the minimum wage

Session number 1 2 3 4 1 2 3 4

Actual wage 180.75

(29.74)

144.25

(62.16)

170.14

(54.94)

163.87

(25.76)

226.14

(7.79)

230.52

(14.19)

233.76

(21.02)

232.91

(26.70)

Profit-maximizing

wage

94.70

(58.61)

79.08

(52.94)

110.62

(49.41)

67.35

(56.73)

223.14

(4.56)

219.75

(16.20)

221.30

(5.17)

221.51

(5.84)

Observations: 157 147 132 100 158 161 154 102

Note: Standard deviations are in parentheses.

TABLE 9 Profit maximization wage offers for HSW

Before the minimum wage After the minimum wage

Session number: 1 2 3 4 1 2 3 4

Actual wage 285.29

(97.86)

314.38

(107.75)

343.68

(85.57)

309.88

(42.63)

270.76

(65.44)

344.09

(17.27)

315.24

(58.20)

309.66

(55.54)

Profit-maximizing

wage

116.38

(54.76)

169.09

(103.85)

164.47

(100.01)

98.49

(66.31)

224.18

(10.61)

293.00

(46.41)

262.30

(38.49)

242.51

(24.30)

Observations 176 139 142 113 171 149 144 106

Note: Standard deviations are in parentheses.
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other sector since they did not change their reservation wages with

the introduction of the minimum wage in contrast to H3.

Result 2: There is no evidence of the spillover effect of the

minimum wage introduction on the wage offers for the T1Ws.

Table 12 shows the average values of the wage offers and the

actual wages for both worker groups with and without the minimum

wage.12 According to these average values, the interesting point is the

wage offer difference between T1Ws and T2Ws in the absence of the

minimum wage. According to the M-W test result, the difference is

statistically significant with a p-value of .002. This result is not consis-

tent with the expectation based on horizontal fairness discussed in

H4.13 For the T1Ws, there is a small increase in the average value of

the wage offers after the minimum wage is introduced. However, the

M-W test result shows that this difference is not statistically signifi-

cant with a p-value of .14. There is an increase in the average values

of the wage offers for the T2Ws as is expected, and the increase is

statistically significant according to the M-W test with a p-value of

.000.

The introduction of the minimum wage caused similar changes in

actual wages with the wage offers. As can be seen in Table 12,

although there is a small increase in the average actual wages for the

T1Ws with the minimum wage introduction, this difference is not

statistically significant according to the M-W test result with a

p-value of .15. However, for the T2Ws, the difference between the

average values before and after the minimum wage introduction

is statistically significant according to the M-W test result with a

p-value of .000.

The figures above show the distributions of the wage offers.

Figure 10 shows the distributions for the T1Ws, whereas Figure 11

shows for the T2Ws before and after the minimum wage

introduction.

Table 13 shows the regression results for the wage offers and

actual wages of two types of workers. As can be seen from the table,

the coefficient of the minimum wage dummy for the T2Ws is positive

and significant at the 1% level (Column 2) as is expected, since the

minimum wage is binding for these workers. On the other hand, the

coefficient of the minimum wage dummy for the T1Ws is not statisti-

cally significant, although it is positive (Column 1). This shows that

there is no effect of the minimum wage introduction on the wage

offers for the T1Ws in contrast to H4. On the other hand, according

to the regression results presented in the last two columns, introduc-

ing the minimum wage increases the actual wages for the T1Ws; how-

ever, the coefficient is not statistically significant (Column 3). The

actual wages of the T2Ws increase above the minimum wage level

after the minimum wage introduction, as can be seen in Column

4, and the coefficient of the minimum wage dummy is significant at

the 5% level. As a result, actual wage results are consistent with the

wage offer regression results, and there is no evidence of the spillover

effect of the minimum wage introduction in the covered sector on the

uncovered sector.

Tables 14 and 15 both show average actual wages and the aver-

age profit-maximizing wage offers over the sessions for T1Ws and

T2Ws, respectively. As can be seen from the tables, actual wages are

greater than the profit-maximizing wages, and it can be interpreted as

FOs offered more than they were supposed to offer in terms of the

profit maximization values. Actual wages are statistically different

than the profit-maximizing wage values for all sessions, with or

F IGURE 8 Reservation wages: T1Ws [Color figure can be viewed
at wileyonlinelibrary.com]

F IGURE 9 Reservation wages: T2Ws [Color figure can be viewed
at wileyonlinelibrary.com]

TABLE 11 OLS regression results for the reservation wages

Dependent
variable

Reservation wage
(T1W)(1)

Reservation wage
(T2W)(2)

Constant 116.06*** (5.76) 68.72*** (6.26)

Minimum wage

dummy

�1.83 (14.13) 166.23*** (14.64)

Period Yes Yes

Session fixed

effect

Yes Yes

Observations 1440 1440

Prob > F 0.000 0.000

R-squared 0.06 0.80

Note: Robust standard errors clustered at the session level are in

parentheses.

*p < .10. **p < .05. ***p < .01.
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without the minimum wage according to the W-S-R test results, with

p-values of .000 for both T1Ws and T2Ws.

For the aggregate-level data including all the sessions, the

average actual wage for the T1Ws is 132.33, whereas the average

profit-maximizing wage value is 72.00 before the minimum wage

introduction. The difference is statistically significant according to the

W-S-R test with a p-value of .000. The average actual wage is 133.93,

and the average profit-maximizing wage is 76.72 for these workers

after the minimum wage introduction. The difference is also

significant with a p-value of .000 based on the W-S-R test. For the

T2Ws, the average value of actual wages is 121.71 (226.62), and the

average profit-maximizing wage value is 75.80 (220.72) before (after)

the minimum wage introduction. The differences between the actual

wages and the profit-maximizing wages before and after the minimum

wage introduction are statistically significant with the p-values of .000

according to the W-S-R test.

4.3 | Comparison of the experimental settings

The LSWs in the first experimental setting and the T2Ws in the sec-

ond experimental setting are identical in terms of their productivities

and being bounded by the minimum wage. However, the two types of

workers have different peers: LSWs in the first experimental setting

have peers with higher productivity, whereas T2Ws in the second

experimental setting have peers who are similar but not bound by the

minimum wage. The comparison of these two groups might give us

more information about the social comparisons.

In the absence of minimum wage, the LSWs' reservation wages

are higher than the T2Ws' reservation wages, and the difference is

statistically significant according to the M-W test with a p-value of

.000. After the minimum wage is introduced, the LSWs' reservation

wages are still greater than the T2Ws' reservation wages, and this dif-

ference is also significant according to the M-W test with a p-value of

.002.

The reason for the LSWs having greater reservation wages might

be related to the existence of the HSWs. This means that these

workers' reservation wage decisions might be affected by the fact that

HSWs get higher wage offers. This could cause an increase in their

reservation wages and higher reservation wages compared to the

T2Ws, whose peers are similar in terms of productivities.

The wage offers for LSWs are also higher than the wage offers

for T2Ws before and after the minimum wage introduction, and the

differences are statistically significant according to the M-W test

results with p-values of .000.

These results can be interpreted with two possible explanations.

Firstly, FOs in the first experimental setting may have decided the

HSWs' wage offers to begin with, and then they use these workers'

wage offers' as reference points to determine the LSWs' wage offers.

For this reason, this perhaps leads them to offer higher wages to the

LSWs, compared to the T2Ws' wage offers. Secondly, due to higher

reservation wages of the LSWs in the first experimental setting, they

TABLE 12 Average values of the wage offers and actual wages

Wage offer (T1W) Wage offer (T2W) Actual wage (T1W) Actual wage (T2W)

Before the minimum wage introduction 124.42 (59.48) 116.47 (55.48) 132.33 (59.16) 121.71 (55.69)

N/observations 16/685 16/695 539 592

After the minimum wage introduction 126.93 (61.68) 226.47 (12.89) 133.93 (60.39) 226.62 (13.11)

N/observations 16/706 16/687 579 657

Note: Standard deviations are in parentheses.

F IGURE 10 Wage offers: Type 1 workers [Color figure can be
viewed at wileyonlinelibrary.com]

F IGURE 11 Wage offers: Type 2 workers [Color figure can be
viewed at wileyonlinelibrary.com]
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could be triggered to offer higher wages to be able to hire these

workers.

5 | DISCUSSION AND CONCLUDING
REMARKS

The purpose of this study was to analyse how employers and

employees reacted to the introduction of a minimum wage in terms of

horizontal fairness. A lab experiment was conducted for the research.

According to the results, both HSWs' reservation wages and FOs'

wage offers for the HSWs show that horizontal fairness concern is an

important issue for the agents in the absence of the minimum wage.

The reason is that HSWs' reservation wages are higher than the

LSWs' reservation wages and the wage offers for these workers are

also higher than the wage offers for the LSWs. After the minimum

wage was introduced, HSWs increased their reservation wages above

the minimum wage level, and the average value is still greater than

the LSWS' reservation wages. This also shows that HSWs wanted to

keep earning more than the LSWs due to their fairness concerns. FOs

also increased their wage offers to the HSWs with the minimum wage

introduction, although they were offering more than the minimum

wage level in the absence of the minimum wage, on average.

The interesting point is, on the contrary to many studies, I did not

find any spillover effects of the minimum wage introduction on the

uncovered sector due to horizontal fairness concerns. There were no

TABLE 13 OLS regression results for the wage offers and actual wages

Dependent variable Wage offer (T1W)(1) Wage offer (T2W)(2) Actual wage (T1W)(3) Actual wage (T2W)(4)

Constant 148.44*** (10.62) 128.92*** (12.35) 152.04*** (3.71) 134.13*** (13.57)

Minimum wage dummy 3.59 (8.10) 128.64*** (22.77) 1.61 (5.27) 125.52** (22.99)

Period Yes Yes Yes Yes

Session fixed effect Yes Yes Yes Yes

Observations 1,391 1,382 1,118 1,249

Prob > F 0.000 0.000 0.000 0.000

R-squared 0.43 0.73 0.47 0.72

Note: Robust standard errors clustered at the session level are in parentheses.

*p < .10. **p < .05. ***p < .01.

TABLE 14 Profit maximization wage offers for T1Ws

Before the minimum wage After the minimum wage

Session number 1 2 3 4 1 2 3 4

Actual wage 157.32

(29.00)

158.43

(37.26)

66.20

(68.34)

146.06

(37.81)

148.15

(54.63)

148.77

(41.76)

56.70

(20.30)

180.37

(29.86)

Profit-maximizing

wage

68.94

(39.84)

81.53

(57.09)

48.91

(26.63)

90.00

(44.26)

68.94

(29.63)

97.45

(55.19)

40.19

(27.27)

101.82

(46.50)

Observations 152 122 133 132 158 134 142 145

Note: Standard deviations are in parentheses.

TABLE 15 Profit maximization wage offers for T2Ws

Before the minimum wage After the minimum wage

Session number 1 2 3 4 1 2 3 4

Actual wage 124.44

(32.38)

157.09

(44.24)

54.27

(38.01)

151.01

(40.52)

226.27

(11.56)

227.35

(8.93)

227.77

(19.47)

225.28

(10.15)

Profit-maximizing

wage

87.78

(30.18)

102.34

(46.82)

38.02

(23.60)

75.11

(45.66)

220.23

(1.50)

221.24

(5.83)

221.12

(2.40)

220.40

(1.65)

Observations 163 134 143 152 173 154 157 173

Note: Standard deviations are in parentheses.
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significant changes in terms of wage offers or reservation wages in

the uncovered sector after the minimum wage was introduced. First

of all, it should be understood why FOs did not increase the wage

offers. Falk et al. (2006) explain that workers are the driving force to

increase the wage offers. Since there was no increase in the reserva-

tion wages of the T1Ws in the uncovered sector, FOs perhaps did not

increase the wage offers. Therefore, the focus should be on why

T1Ws did not increase their reservation wages.

There may be two reasons to explain why workers did not react

to the violation of horizontal fairness in the second experimental set-

ting. Firstly, they may not have accepted the violation of horizontal

fairness as an unfair situation because the change of the regulation in

the market, which ultimately was not the employer's decision. Studies

show that peoples' intentions are very important in terms of evaluat-

ing whether or not the outcome is fair or not. For example, in a regular

ultimatum game, if the offers are made by the computers, the rejec-

tion rates of the offers decrease substantially because it is not related

to the greedy behaviours of the proposers (Blount, 1995; Fehr &

Schmidt, 1999). For this reason, workers in the uncovered sector per-

haps did not consider that the violation was the FOs' decision, so they

did not want to react to this regularity in the market. Secondly,

although it was not the employers' decision, they may still have

thought that it was unfair because employers might also increase their

wages, but they did not react to this unfairness by increasing their res-

ervation wages.

Experimental studies about horizontal fairness issues are mostly

based on gift-exchange games. Most of these studies show that the

violations lead the workers to decrease their effort levels, demonstrat-

ing that they do have horizontal fairness concerns (Abeler et al., 2010;

Gächter & Thöni, 2010). However, there may be differences between

decreasing effort levels and increasing reservation wages. When a

worker reduces their effort level in a gift-exchange game, his/her pay-

off increases due to a feature of this game. However, increasing the

reservation wage may lead to zero earnings in this experimental

design. Therefore, workers perhaps felt dissatisfied due to the viola-

tion of the horizontal fairness, although the reason was the regulatory

changes in the market; however, they may have considered it not

worth taking the risk of earning nothing, just in order to punish

the FOs.

Therefore, it is important to discuss why HSWs in the first

experimental setting did not behave similarly but reacted to the

minimum wage introduction. HSWs might have felt that they were

more valuable and had an advantage over the LSWs since they were

providing more revenue to the FOs. This might lead them to become

more interested in relative income or envy. However, when the

minimum wage was introduced, they may have felt that they lost their

advantage and considered the decreased wage difference between

HSWs and LSWs unfair. The results show that the horizontal fairness

concerns were more important for the workers who have higher

productivities than for workers with similar productivities. This

suggests that beginning the experiment with a higher status and

subsequently losing it with the minimum wage introduction was more

important for the participants compared with starting the experiment

at the same point and experiencing disadvantages after the minimum

wage was introduced.

The design and the results of the experiment may introduce

speculation over whether or not they measure and reflect the fairness

considerations of the participants, especially under the circumstances

of random role assignment and the random act of the minimum wage

introduction for a certain group. These types of random role assign-

ments for the different productivity levels and/or different treatment

of the participants in the experiments have been used in previous

studies (Charness & Kuhn, 2007; Nosenzo, 2013; Ohana, 2011).14 For

example, Charness and Kuhn (2007) studied how co-workers' wages

affect effort levels in a three-person gift-exchange experiment. The

participants were assigned one of the three roles randomly: firm, Type

1 worker and Type 2 worker. The Type 2 workers were more produc-

tive than the Type 1 workers since they could provide more revenue

to the firms. However, workers were not aware of whether they were

considered low- or high-productivity workers although the firms knew

the difference. In addition, in the first part of the experimental setting,

workers were not even able to observe the wage or effort information

of their co-workers who were in the same group. However, the results

show that Type 2 workers were offered higher wages than Type

1 workers by the firms, although firms knew that the wage offers

were not public. This shows that although the roles were assigned

randomly and wages are not announced publicly, firms or employers

consider the differences between the workers in terms of productiv-

ities. On the other hand, although no one was aware of whether they

were high- or low-productivity workers and which wage was offered

to their co-workers, Type 2 workers' average effort levels were lower

than the Type 1 workers' average effort levels for the same wage

offers. These results show that participants in the lab experiments are

good at adopting rules about the revenues they provide to the firms

and how much wage they should be offered based on the fairness

considerations, although they were assigned to these roles randomly.

For this reason, random role assignment based on productivity levels

is not expected to be an issue in measuring the fairness

considerations.

These results may further understanding of how an exogenous

regulation change in the market affects workers' and employers'

behaviours, in terms of horizontal fairness concerns. For future

research, it might be interesting to study whether or not horizontal

fairness concerns have more or fewer effects on the agents in differ-

ent exogenous changes in the market. In addition, this research is not

just a contribution to the fairness literature but also the minimum

wage literature. Therefore, it may be beneficial to focus more on fair-

ness issues when one tries to explain the effects of minimum wages.
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ENDNOTES
1 There are two groups of workers who are not legally bound by the min-

imum wage change: (i) workers who already earn higher than the mini-

mum wage level (high-skilled workers) and (ii) employees working in an

uncovered sector (informal workers and/or workers earning different

sectoral/occupational minimum wages).
2 There are possible explanations as to why a minimum wage might cause

spillover effects on the wages of workers who are not legally bound by

the minimum wage. For example, the demand for high-skilled workers

increases as low-skilled workers become more expensive due to mini-

mum wage change, and this leads to an increase in the wages of high-

skilled workers (Cahuc & Zylberberg, 2004; Stewart, 2012). For the

uncovered sectors, one explanation is that introducing or increasing the

minimum wage causes an increase in wages of low-skilled workers in

the covered sector, and they are substituted by capital. This causes an

increase in the price of capital followed by an increase in demand for

low-skilled workers in labour-intensive, uncovered sectors which results

in higher wages for the low-skilled workers in the uncovered sectors

(Harrison & Leamer, 1997).
3 If the minimum wage is not introduced for a certain group, then it is

considered as an uncovered sector in this study. There are countries

which have a federal minimum wage; however, different minimum

wage levels can be observed across different states or industries within

these countries. In fact, according to ILO's (2012) Working Conditions

Laws Report, approximately 55% of the countries they analysed had

minimum wages which were determined based on regions and/or

industries and/or occupations (among 154 countries). This experimental

setting can be evaluated as an example for these cases.
4 The minimum wage value and the firm's revenue values for LSW in

Table 1 are the same, except one point, as Falk et al. (2006). The only

difference is that if an FO hires only one worker, then he/she earns

400 ECU in this experiment whereas it was 390 in Falk et al.'s experi-

ment. The reason for this difference is to make the calculations easier

for the participants in the experiment.
5 The research was based on the different type of workers in the first

phase, and the second experimental setting was added to the study

much later. In order for participants to feel that they were different

type of workers in terms of their skills, low-skilled worker and high-

skilled worker labels were preferred in the first experimental setting.

Since there were the same type of workers in terms of skills in the

second experimental setting, the labels were changed to Type 1 and

Type 2 workers based on whether they were covered by the minimum

wage. The reason not to change the labels of low- and high-skilled

workers to Type 1 and Type 2 workers after the second experimental

setting was added to the study was that sessions of the first experimen-

tal setting were already being conducted.
6 The reason for determining the exchange rates differently in two exper-

imental settings was in order to provide sufficient average earnings for

the participants. Since only LSWs featured in the second experimental

setting, the average value of the earnings in this experimental setting

was insufficient for the 75-min experiment.
7 A pilot session was conducted for each treatment. Based on the mean

and standard deviation values obtained from the pilot sessions, the

required sample sizes varied between 13 and 40 for different hypothe-

ses discussed below. All required sample size calculations were based

on 0.05 significance level, 0.80 power level and repeated measurement

method (15 observations for each participant before and after the mini-

mum wage introduction).
8 Average values over the periods were checked in case there was any

learning process. However, there were no significant differences

between the first several (five or less) periods and the remaining

periods, according to M-W test results, with all p-values greater than

.10.
9 The reason for their being less change or lack of a learning process for

the workers compared to FOs is perhaps due to the fact that workers

adapted to the game faster than FOs which makes sense. While a

worker only decides his/her own reservation wage which determines

how much share he/she wants to receive from the FO, an FO has to

make four different decisions (wage offers for two different types of

workers and how many workers he/she would like to hire from each

group). Therefore, it might be said that an FO in this experimental set-

ting requires more practice or experience to adapt to the

experiment game.
10 Profit-maximizing wage offers were calculated based on the reservation

wages of the workers that the FOs were matched in each period. For

example, let us assume that an FO wanted to hire three LSWs for the

second period and he/she offered 200 ECU as the wage. If the reserva-

tion wages of these workers were 50, 100 and 150, then these workers

would be hired and the actual wage would be 200. However, if the FO

would know the reservation wages, offering 150 was going to be the

profit-maximizing value since he/she could still hire three workers but

also increase his/her payoff as decreasing the costs. As a result, the

profit-maximizing wage would be 150.
11 Average values over the periods were also checked in case there was

any learning process, as it was in the first experimental setting. How-

ever, there were no significant differences between the first several

(five or less) periods and the remaining periods, according to M-W test

results, with all p-values greater than .10.
12 Average values over the periods were also checked in case there was

any learning process, as it was in the first experimental setting. How-

ever, there were no significant differences between the first several

(five or less) periods and the remaining periods, according to M-W test

results, with all p-values greater than .10.
13 In case there were some framing problems which led FOs to think that

T1Ws were more valuable, the average wage offers for each session

and for each type of worker were checked in the absence of the mini-

mum wage. According to the averages, there is no regular differences in

wage offers between two types. For example, in the first session, FOs

offered higher wages to T1Ws on average, whereas other FOs offered

higher wages to the T2Ws in the second session. The reason for this

difference is probably the differences of the reservation wage values

between two types of workers that these FOs faced. As discussed in
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the reservation wage section above, there are two outliers having the

role of T1W in this experimental setting.
14 Nosenzo (2013) studied pay secrecy and pay comparisons with co-

workers based on the three-person gift-exchange experiment.

Participants were divided as employers, blue workers and red workers

randomly, with one employer, one red worker and one blue worker in

each group. In some of the experimental settings, red workers' wages

were determined exogenously by the experimenter, while the blue

workers received the wage offer from the participant having the

employer role. This is an example of exposure to different

implementations randomly as being bound by the minimum wage by

random.
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