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Abstract

This paper studies the effects of minimum wages on informal and formal sector
wages and employment in Indonesia between 1997 and 2007. Applying fixed-effects
methods, the estimates suggest that minimum wages have a significant positive
effect on formal sector wages, while there are no spillover effects on informal
workers. Regarding employment, we find no statistically significant negative effects
of minimum wages on the probability of being formally employed. These findings
suggest that employers use adjustment channels other than employment or that
effects such as a demand stimulus on a local level outweigh the possible negative
employment effects.

Jel codes: J08, J46

Keywords: Minimum wages; Employment effects; Informal sector; Wage spillover
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1 Introduction
Due to limited fiscal resources, minimum wages in developing countries are a possible

instrument to allow workers a decent standard of living. Yet, the effectiveness of this

instrument may be limited because of the dual labor market structure of most develop-

ing economies with a formal sector effectively covered by labor market policies, such

as the minimum wage, and a large informal sector where the minimum wage law does

not apply. Since a large share of the poorest individuals work in the informal sector,

minimum wage policy might not help to increase the incomes of the working poor

(Lustig & McLeod 1997), unless there are spillover effects on the informal sector. In

fact, informal sector wages may even be depressed by a minimum wage policy if an

associated decline in formal sector employment were to cause an increase in informal

sector employment and a corresponding decline in informal sector wages.

This paper adds to the debate on the effects of minimum wages in developing coun-

tries in general, and Indonesia specifically, by analyzing the impacts of the minimum

wage on formal and informal wages and employment, hence also examining possible

spillover effects on the uncovered sector. For this purpose, we exploit three panel

waves (1997, 2000, and 2007) of the Indonesian Family Life Survey (IFLS) by estimat-

ing fixed-effects models on an individual level. Minimum wages in Indonesia are
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intended to cover essential living needs and are annually set at the provincial level ac-

cording to living expenses and are thus exposed to variation across province and time

(Rama 2001). For 2015, the average of the established monthly minimum wage in 33

provinces amounts to 1,702,230 Rp, which corresponds to about 126 current US Dol-

lars (Wage Indicator Network 2015). The minimum wage policy in Indonesia is sub-

ject to fierce public debates as witnessed by the media’s attention to protesters

demanding a higher minimum wage and employers warning of potential job losses

due to higher labor cost (for example Vaswani 2013 for BBC, Al Jazeera 2013, and

Purnomo 2014 for Bloomberg).

The remainder of the paper is structured as follows: Section 2 reviews the literature

on minimum wages in developing countries with a focus on Indonesia. In Section 3 we

provide some background information on minimum wage policies in Indonesia and the

economic context. We then briefly present a conceptual framework of minimum wages.

Section 4 describes the dataset. The empirical model and strategy are set up in Section

5. Section 6 presents estimation results, and Section 7 concludes.
2 Theory and literature review
In a competitive labor market model, a minimum wage set above equilibrium causes a de-

crease in firms’ labor demand and displaces some workers from their jobs, thereby gener-

ating unemployment. This may especially affect low-skilled workers with a marginal

product below the minimum wage rate. Moreover, the higher wage may encourage other

individuals whose reservation wage is above the initial equilibrium and below the new

minimum wage to participate in the labor force. This extra labor supply will not be

matched by labor demand and hence contributes to the unemployment rate.1 In contrast

to the standard model’s predictions, introducing a minimum wage in a market with

imperfections can lead to an increase in employment. Such settings include, for example,

a monopsonistic labor market (see, e.g., Stigler 1946, Machin & Manning 1994, and

Dickens et al. 1999) and shirking (Shapiro & Stiglitz 1984). Relating minimum

wages to human capital theory, minimum wages can encourage firms to sponsor

training for their workers (Acemoglu & Pischke 1999) or give workers an incentive

to invest in their skills in order to avoid unemployment induced by a minimum

wage (Cahuc & Michel 1996). In consequence, these investments enhance growth

and thus employment.

While these effects may be relevant to labor markets in both developed and developing

countries, a large fraction of the workforce is self-employed or works as unpaid family

workers in micro and small firms in many developing countries. For these “uncovered” or

“informal” groups,2 minimum wage legislation typically does not apply. This situation is

captured by dual sector models, such as the early one by Welch (1974) that includes a

sector effectively covered by the minimum wage law and an uncovered sector/informal

sector where the policy does not apply. In this model, prior to the minimum wage, there

is an initial equilibrium at the competitive wage rate in both sectors. Introducing the

minimum wage in the formal sector decreases firms’ labor demand and reduces formal

sector employment. Displaced workers move into the informal sector, thereby shifting

the labor supply curve upwards, which leads to a decrease in wages and an increase in

employment in the informal sector.
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Welch’s model was extended by Mincer (1976) and Gramlich (1976) who introduced

the concept of “queuing for formal sector jobs” into the model. By allowing for

queuing, uncovered sector workers can quit their jobs to look for formal sector em-

ployment (while they are unemployed) which would lower labor supply and increase

wages in the informal sector. Some individuals may now find it more attractive to work

in the informal sector than to wait for a covered sector job. This migration into and

out of the covered and uncovered sector continues as long as there is a difference in

the expected wages in both sectors.3

These brief theoretical considerations yield predictions that have been subject to a num-

ber of empirical studies and that we will examine empirically for the Indonesian case. First,

wages should increase in the covered sector if a minimum wage is introduced or increases.

Second, (higher) minimum wages increase the probability of losing a job in the covered

sector. With regard to the uncovered sector, Welch’s model predicts that wages fall while

the model extensions by Mincer and Gramlich yield ambiguous wage effects and migration

flows from one sector to the other, which are highly dependent on a set of specific condi-

tions (e.g., the minimum wage rates, wage elasticities of labor supply and demand).

Whether wages in the uncovered sector rise or fall is hence theoretically unclear.

The ambiguous predictions of theoretical models are mirrored in the empirical litera-

ture. Though the literature shows that minimum wages do indeed increase formal sec-

tor wages, the evidence for informal sector wages and employment effects is mixed.

Most of the studies analyzing the impact of minimum wages on wages and employment

in both the formal and informal sector use data from Latin America. For example,

Maloney & Nuñez Mendez (2004) report a positive wage effect of minimum wages for

the formal sector in Colombia and a negative employment effect for both formal sector

workers and the self-employed. Positive wage and negative employment effects are also

found by Gindling & Terrell (2007) for Costa Rica’s formal sector. However, they find

no effects for the uncovered sector. For the case of Nicaragua, Alaniz et al. (2011) show

that an increase in minimum wages lowers employment and increases wages only of

those private covered sector workers who earned around the minimum wage before the

minimum wage increase. For Brazil, Fajnzylber (2001) finds positive wage and negative

employment effects. Surprisingly, the employment effects are stronger in the informal

sector. Similarly, Lemos (2004a, 2004b) finds negative but small employment effects for

both sectors between 1982 and 2000 but no statistically significant employment effect

when extending the dataset to 2004 (Lemos 2009).

Studies on developing countries outside Latin America are comparatively fewer in

number. For instance, Dinkelman & Ranchhod (2012) study the effects of extending

minimum wage coverage to domestic workers in South Africa. They find that introdu-

cing the minimum wage resulted in a wage increase but did not change the probability

of job loss for domestic workers. Contrarily, Hertz (2005) finds a decrease in employ-

ment for the same sector in the same country. In addition to the domestic sector,

Bhorat et al. (2013) include retail, forestry, taxi, and security in their study. They find

no clear evidence for employment effects but positive wage effects for all sectors except

forestry.

There is also some previous empirical evidence for the case of Indonesia. Using a re-

peated cross-sectional labor force survey (Sakernas) pooled at the provincial level,

Rama (2001) finds that doubling the minimum wage in the early 1990s led to an
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increase in formal average wages of 5 to 15% and a decrease in urban wage employ-

ment of 0 to 5%. Extending Rama’s study, Islam & Nazara (2000) also find negative ef-

fects on formal employment, and Suryahadi et al. (2003) report negative impacts on

overall urban formal employment; yet these effects are positive for white collar workers.

Del Carpio et al. (2012) argue that using provincial data might lead to an endogeneity

bias since the local governments participating in the minimum wage setting process

take the labor market conditions in their provinces into consideration. Hence, they use

a firm-level dataset Survei Industri (SI) to analyze the formal manufacturing sector and

report negative employment effects for small but not for large firms with a negative

overall impact. Firm-level data was also used by Harrison & Scorse (2010), who find

that more than doubling the minimum wages had increased wages for unskilled pro-

duction workers but decreased employment of them. Alatas & Cameron (2008) apply a

difference-in-difference approach adapted from Card & Krueger (1994) and match

similar firms from Botabek and Jakarta. Like Del Carpio et al., they report statistically

significant and negative effects only for small firms that, however, become insignificant

when reducing the control group to firms situated on the border of the two regions.

While most studies on Indonesia focus on formal sector employment, there are only a

few that consider informality as well. Comola & de Mello (2011), using Sakernas data

and data from the National Socio-Economic Survey (Susenas) on district level, find that

an increase in informal employment more than compensates for job losses in the for-

mal sector. Similar employment effects are found by The World Bank (2010), where

the authors use Sakernas as well and report a shift from the formal to the informal sec-

tor, although minimum wages do not appear to change the overall employment level.

Magruder (2013) opposes these results by observing that an increase in minimum

wages in one district relative to its adjacent districts leads to more employment in the

formal sector and to a decrease in informality. Finally, Chun & Khor (2010) use the

IFLS and apply an estimation strategy developed by Neumark et al. (2004) which in-

cludes dummies in order to indicate an individual’s wage distribution position. While

they find positive wage and negative employment effects for individuals at the lower

end of the wage distribution in the formal sector, they do not observe such effects in

the informal sector.

As a result, from the literature survey we conclude the following. First, minimum

wages seem to have a positive overall effect on average wages, with a higher impact on

workers earning below or around the (new) minimum wage. Second, employment ef-

fects are unclear even for the same country under study. Most studies tend to find

negative effects on formal employment of a relatively small order of magnitude. Hardly

any unambiguous pattern emerges with regard to the effects of minimum wages on the

informal labor market segment. The literature to date neither gives a clear indication

that informal sector wages are depressed because of labor being released from formal

sectors, nor is there any systematic evidence on wage spillover effects, that is, if mini-

mum wages also raise informal wages. This paper contributes to the debate by looking

into the effects on minimum wages on both formal and informal labor market outcomes.

Almost all of the studies analyzing the case of Indonesia use datasets (Susenas, Sakernas, SI)

that do not provide information on wages of individuals working in the informal

sector. Instead, we use a different dataset — the IFLS — that reports labor income in the

informal sector. By using individual-level data, we avoid the potential endogeneity bias
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which estimations on a provincial level suffer from and the panel dimension allows

controlling for individual fixed effects. To our knowledge, only Chun & Khor (2010) have

used the IFLS on an individual level to analyze minimum wage effects in Indonesia, but

their analysis differs in terms of panel waves used and methodology applied.

3 Background on minimum wages in Indonesia
The first minimum wage in Indonesia was already introduced in 1956, followed by a

national wage council established in 1969 and minimum wage legislation implemented in

the early 1970s (Saget 2008). However, until the late 1980s, minimum wages had more a

symbolic character since they were neither binding nor enforced (Pratomo 2012).4 Under

increasing pressure from domestic and international groups against low wages and labor

standards in the growing economy, the Indonesian government implemented new

minimum wage legislation in 1989 that states that minimum wages have to be based on

minimum physical needs,5 local costs of living, and labor market conditions (Rama 2001).

In 2001, in line with a national devolution policy, the responsibility for minimum wage

setting was given to provincial governments. That is, district wage commissions

calculate annual subsistence living needs based on annual survey data and prepare a rec-

ommendation for a district minimum wage (Widarti 2006). Based on these district-level

recommendations, the governor and the provincial wage council elaborate a recommen-

dation for a provincial minimum wage before the governor announces the final rate.

The minimum wage legally applies to all workers/laborers (every person who works

for a wage or other forms of remuneration) (International Labour Organisation ILO

2004), leaving the self-employed and unpaid family members uncovered. Given that

they account for around half of the workers in our dataset, these groups have to be

taken into account when analyzing labor market effects of the minimum wage policy.

Figure 1 shows minimum wage growth in nominal and real terms. During the first

half of the 1990s, nominal wages tripled and more than doubled in real terms. The

Asian crisis in 1998 caused a rise in prices and hence a decline in real minimum wages

(Magruder 2013), but they reemerged as a key social policy instrument soon after the

slump. Since 2001, real and nominal minimum wages have been steadily increasing and

experienced only a short stagnation in real terms at the beginning of the international

crisis 2007/2008, which is however hardly visible in the figure.

To get a rough idea of the levels the minimum wage has reached within our period of

analysis, 1997–2007, the ratio of the minimum to the median wage across countries is an

interesting indicator. In 2004, minimum wages varied between 114 and 225 current Int.

$ monthly (33–74 current USD) (Saget 2008), and the national average almost reached

65% of the median wage in Indonesia (Comola & de Mello 2011). France, an advanced

economy with a relatively high minimum wage, had in the same year a real hourly

minimum wage of 9.5 current Int.$ (OECD 2015b and authors' exchange rate conversions)

corresponding to 66% of the median hourly wage—higher than in almost all other OECD

countries except for Turkey (OECD 2015a). Comparing Indonesia’s minimum wage rate

with seven other Asian countries that are similar in terms of economic development,

Manning (2003) finds that the ratio of PPP adjusted per capita income and minimum wage

rates in 2002 was second highest in Indonesia.

These stylized facts make Indonesia a worthwhile case study for the effects of mini-

mum wages in a developing country: Minimum wages in Indonesia apply only to the



Fig. 1 Minimum Wage Growth from 1990–2012. Note: Monthly nominal and real minimum wages indexed to
2001= 100. Nominal minimum wages are the average of all provincial minimum wages and apply to workers
employed in the province. Real wages are obtained by deflating by the national CPI (base year 1996)
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formal sector, leaving a large sector of informal workers and self-employed uncovered.

There is sufficient variation over time as minimum wages are annually set. Finally,

Indonesian minimum wages are considered to be sufficiently high to provoke signifi-

cant impacts on the labor market.

4 Data and descriptive analysis
4.1 The dataset

The main analysis of this paper relies on the last three waves (1997, 2000, 2007) of the

Indonesian Familiy Life Survey (IFLS), a longitudinal survey on the individual, house-

hold, and community level. Besides its extremely low attrition rate (Strauss et al. 2009),

the great advantage of the IFLS compared to datasets such as Sakernas is that it in-

cludes data on labor market outcomes for the self-employed. The data set for the em-

ployment regressions includes 48,030 observations of 18,825 active or inactive

individuals (excluding students and sick or retired individuals) of working age (between

15 and 60 years) who appear at least twice in adjacent survey waves. Individuals are

considered “active” if they report to be employed (as self-employed, government

worker, private worker, unpaid family worker, casual worker in agriculture, casual

worker not in agriculture) or mention “work” as their primary activity. On the contrary,

individuals are inactive if they report a primary activity other than work6 and neither

report work status, or salary or profit. In addition to the classification in “active” and

“inactive,” the reported work status helps us to categorize active individuals into “for-

mal” or “informal.” That is, we distinguish formal from informal workers by employ-

ment type, i.e., classifying those workers as formal that are either private or

government workers and as informal those workers who report “self-employed” or “un-

paid family worker” as their working status.7,8 Wages for the self-employed are based

on last month’s reported profit. In case this is missing, last year’s profit was divided by

12. In the analysis of wage effects, the dataset is restricted to individuals who report to
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be employed full-time in at least two adjacent survey waves. In the regression analysis,

we exclude the top percentiles of monthly income earners to avoid that results are

driven by high end salaries. We focus on full-time workers because they are targeted by

minimum wages, which are announced as a monthly rate without clear guidelines on

earnings of part-time workers (Rama 2001). Full-time workers are selected on the vari-

able hours of work (working hours of 35 and above). There are only a few missing

values for hours worked of those individuals that reported to be working. Even before

excluding individuals due to a high age or as outliers in terms of wage, the missing values

amount to less than 2%. In addition, by extracting full-time workers, we seek to disentan-

gle the effect of minimum wages on wages from the possible effect of minimum wages on

working hours that also might change wages due to a transition from part- to full-time

workers.9 Eventually, we end up with datasets of around of 18,000 observations with the

exact number depending on if and how we include full-time workers that reported

to have zero-wages in our sample (see section 5).
4.2 Labor market structure

Table 1 presents cross-sectional descriptives on the composition of the working-age

population separately for the survey years 1997, 2000 and 2007. The share of inactive

individuals has decreased from 28.0% in 1997 to 21.2% in 2007. The majority of inactive

individuals are women, with more than 80%. The descriptive statistics illustrate the

massive expansion of education in Indonesia. While in 1997 41.5% of the employed

workforce did not complete primary school, this share decreased to 26.8% in 2007. At

the same time, the share of workers who completed high school has increased by 6.6

percentage points between 1997 and 2007. Most workers in Indonesia are employed in

the informal sector that steadily increased relative to the formal sector between 1997

and 2007, reaching a share of 64.3% of all workers in the last survey year. Almost 70%

of all workers are full-time workers. The ratios of formal and informal sector workers

among full-time workers have also changed over time. While more full-time workers

were formally employed in 1997 and 2000 (56.5 and 53.2%), 57.7% of full-time

employment was informal in 2007. This raises the question whether rises in minimum

wages were partly responsible for this development.
4.3 Minimum wages and the wage distribution

Table 2 presents descriptive statistics on both minimum wages and real wages.10,11The

average of nominal minimum wages has drastically increased, reaching 667,767 Rp per

month (about 75 USD of 2007) in 2007, which is around five times the nominal mini-

mum wage in 1997. In real terms, the total increase by around 35% from 1997 to 2007

is more moderate. As an aftermath of the crisis in 1998, during which real minimum

wages sharply decreased due to drastic price increases (Magruder 2013), real minimum

wages in 2000 were still smaller than in 1997. Taking a closer look at the real wages, it

seems that inequality decreased somewhat between 1997 and 2007 since wages in the

top decile increased by 17% while growth in the bottom decile was 34%. This goes in

line with a general decrease in wage inequality observed, for example, by Chun & Khor

(2010).12 In all three years, the share of formal sector workers who earn below the

minimum wage is smaller than for workers in the informal sector. For formal sector



Table 1 Composition of working age population

1997 2000 2007

Inactive 28.0% 21.3% 21.2%

average age in years 32.7 32.6 33.7

male 17.5% 17.4% 19.5%

education completed

no school completed 41.7% 28.3% 21.7%

elementary school 28.9% 29.4% 27.3%

middle school 13.5% 18.6% 21.8%

high school 14.6% 20.7% 25.2%

higher education 1.4% 3.1% 4.0%

job searching (of inactives) 19.0% 7.3% 6.7%

Students 10.5% 9.8% 10.0%

Active 61.5% 68.9% 68.8%

average age in years 36.2 36.5 38.0

male 62.0% 58.3% 58.7%

education completed

no school completed 41.5% 33.1% 26.8%

elementary school 26.5% 28.0% 26.1%

middle school 11.1% 14.0% 15.7%

high school 16.5% 18.7% 23.1%

higher education 4.3% 6.2% 8.3%

formal 49.2% 46.0% 35.7%

informal 50.8% 54.0% 64.3%

unpaid family workers 20.9% 26.2% 23.6%

full-time 69.2% 68.6% 67.6%

formal 56.5% 53.2% 42.3%

informal 43.5% 46.8% 57.7%

unpaid family workers 16.9% 20.1% 18.2%

Note: These statistics are based on a panel data of overall 80,739 observations, or 39,201 individuals. The sub-population
under consideration are individuals between 15 and 60 years old (71,600 observations, 36,261 individuals). These statistics are
weighted using cross-sectional weights of the respective survey year provided by the IFLS in order to provide a
representative sample
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workers this share decreased from 40.6% to 32.2%, indicating a higher compliance with

the law (or a less binding minimum wage with constant compliance). Compared to

1997, in 2007 the share of informal workers earning below the minimum did not

change much and remained at about 55%, with a temporary decrease to 42.5% in the

aftermath of the 1997 crisis.13 Over the considered period, the development of real

wages has been favorable for formal sector workers (an increase of 28%), while

informal sector wages increased by only 11%. Hence, the increase in real minimum

wages between 2000 and 2007 does not seem to have had a strong impact on in-

formal wages.

To test if minimum wages are sufficiently enforced to distort the wage distribution

and provoke labor market effects, Fig. 2 presents kernel densities of log wages nor-

malized to minimum wages for formal and informal workers. As Indonesia has various

levels of minimum wages, we subtract the log of real minimum wages from the log of

real wages.14 Then, in Fig. 2, zero or the vertical line indicates that a worker is earning



Table 2 Monthly minimum wage and real wages

1997 2000 2007

mean minimum wage

nominal 131,346 Rp 218,774 Rp 667,767 Rp

real 326,737 Rp 272,308 Rp 444,745 Rp

mean real wage

all 505,133 Rp 500,415 Rp 593,130 Rp

formal 536,345 Rp 503,143 Rp 685,914 Rp

informal 449,206 Rp 495,902 Rp 497,795 Rp

mean real wage in certain deciles

top 1,712,152 Rp 1,671,412 Rp 2,010,690 Rp

bottom 62,731 Rp 66,088 Rp 83,945 Rp

share below minimum wage

all 46.5% 36.7% 43.7%

formal 40.6% 33.1% 32.2%

informal 56.9% 42.5% 55.5%

Note: The subpopulation of interest is full-time workers between 15 and 60 years old who reported positive income. In each
survey year; top and bottom percentile of wages are excluded as outliers. The mean of the minimum wage is a simple aver-
age over provinces in the sample, all other statistics are weighted using cross-sectional weights of the respective survey year
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the minimum wage. The wages left of the vertical line are below the minimum wage,

and the wages on the right-hand side are above. In case of nearly complete enforce-

ment, we expect that only few workers earn below the minimum wage and that the

graph would be truncated at the left-hand side of the vertical line. Moreover, there

should be a visible spike in the distribution around the minimum wage as we would

expect wage rates to cluster around the minimum wage as an anchor (from below, but

possibly also from above).

Figure 2 shows that there is still a considerable share of workers earning less than the

minimum wage (left to zero) in the two groups, indicating that enforcement is not

complete. Yet, there is clear evidence of some degree of truncation for the group of
Fig. 2 Kernel densities of log wages normalized to minimum wage. Note: Kernel (epanechnikov) densities of
the difference between the log of real monthly wages and the log of real monthly minimum wages
for full-time workers. The bottom and top percent are excluded to get a better illustration and to
avoid a compressed graph with long flat tails
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full-time formal sector workers. Furthermore, for this group the kernel density distri-

bution shows a clear spike around zero, indicating that at least some wages are

affected by the minimum wage. For informal workers the graph does not show

evidence of truncation but a smaller spike in the distribution for informal full-

time workers around zero is also visible, which would mean that there may be

some wage spillover effects to this group. One common explanation for spillovers

is that the minimum wage is perceived as a “fair” or a benchmark wage with

which workers can easily compare their own wage and therefore possibly develop

some reluctance against working for wages below the minimum (Cunningham

2007). On the demand side it might be possible that employers try to prevent

their workers leaving for formal sector jobs where they would get the minimum

wage (ibid.).

5 Empirical strategy
5.1 Estimating the effects on wages

To examine the relationship between minimum wages and individual wages in Indonesia,

we estimate how the individual wage changes after a change in minimum wage given that

a worker remains employed from one period to the next. Hence, we specify the model as

follows:

lnWit ¼ β0 þ β1lnMWjt þ β2lnGDPjt þ γX′
it þ ai þ δt þ εit ; ð1Þ

where the explained variable is the natural logarithm of real wages of an individual i at
time t. Then, lnMWjt is the log of real minimum wage that applies to the province j

where the worker lives in year t. Hence, the coefficient β1 can be interpreted as the

elasticity of individual real wages with respect to real minimum wages. The choice of

the other regressors follows the literature (for example, Alaniz et al. 2011, Gindling &

Terrell 2005). In (1), X’it is a vector of individual specific control variables including

age, gender, type of school completed, whether the individual lives in an urban area,

and the sector in which the individual works. The other regressors include the log of

provinces’ gross domestic product (GDP) to control for province specific economic

conditions, time fixed effects δt to capture year-specific influences and individual effects

ai. εit is the idiosyncratic error term.

To estimate this model, the within-estimator is used, which can easily deal with un-

balanced panels. Individual effects ai and other time-invariant observable characteristics

(plus age15) are hence canceled out from the equation. Time effects, denoted by δt in

Eq. (1), control for macroeconomic variables such as aggregate supply and de-

mand, and for timing of minimum wage changes (Alaniz et al. 2011).

We made a serious attempt to take into account that “wages” for unpaid family

members in informal household enterprises are not observed. To estimate the

effects of the minimum wage on informal sector pay, we therefore propose three

different specifications. In the first specification, we assume zero wages for unpaid

family workers and use our standard log specification, i.e., family workers are not

taken into account. We then estimate this equation in levels so that these workers

actually enter the regression. This estimate can be thought of as a lower bound

estimate on the effects of the minimum wage on informal sector pay. At least this
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estimate would capture an effect that depresses informal sector pay by increasing

the number of unpaid family workers assumed to earn nothing at all. In turn, our

third specification can be seen as an upper bound estimate of the effects of the

minimum wage. Here, we impute a wage for unpaid family workers, and we do so

in different ways to test for robustness. The first imputation procedure is based on

a simple “wage regression” for all employed individuals, and we insert predicted wages

into (log and level) specifications as before. The second more sophisticated imput-

ation procedure tries to account for the heterogeneity of family enterprises. In

addition to the wage equation for all employed individuals, we also estimate an

income equation only for the self-employed. We then use the residual of this equation

to rank the “family businesses” (with the residual being interpreted as the productivity of

observed income determinants). We then assign to each unpaid family worker a residual

from the observed distribution of residuals (for all employed) in accordance with the rank

of the business. Simply put, we hence assume that individuals that work as unpaid family

members in family businesses with high reported self-employment income are assumed

to earn a higher implicit wage.
5.2 Estimating the effects on employment

Since the major argument against minimum wages is that they will cause job losses, we

examine how employment responds to changes in the minimum wage. We use a linear

probability model (LPM) with fixed effects for all workers and for formal sector

workers separately, as formal employment is more likely to react to minimum wage

changes. The model is specified as follows:

WORKSit ¼ β0 þ β1lnMWjt þ β2lnGDPjt þ γX′
it þ ai þ δt þ εit ;

where WORKSit∈ 0; 1f g ð2Þ

Here, the dependent variable is binary and indicates whether the individual works or

not. The explanatory variables are the same as those in the previous section16 plus add-

itional dummies for taking care of children and elderly. We use the within-estimator to

transform this equation and eliminate ai and apply OLS on the transformed equation

to get consistent estimates. Cluster-robust standard errors are used to correct for cor-

relation within clusters and heteroskedasticity.

The simplicity of the LPM comes at costs: If an explanatory variable increases ceteris

paribus by one unit, the dependent variable always changes by the same amount inde-

pendent of the explanatory variable’s level implying constant marginal effects. More-

over, predicted probabilities derived from the model can be greater than one or smaller

than zero. However, as we am mainly interested in the sign of the minimum wage on

the probability of (formal) employment, the LPM might still give a good indication of

the direction of minimum wage effects.

In a second step, we combine a logit model with FE without making assumptions

about the relationship between the unobserved effects ai and the regressors.17 In our

case, this strategy implies that we will consider only those individuals who report differ-

ent employment status in different survey waves. Transforming equation (2) into a con-

ditional logit fixed effect model, yields:
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WORKSit ¼ Λ β0 þ β1logMWjt þ β2GDPjt þ γX′
it þ ai þ δt þ εit

� �
;

where WORKSit∈ 0; 1f g; ð3Þ

where Λ is the logistic function, and the variables remain the same as in the linear

model.

By having informal work as the dependent variable we can already test whether the

probability of being informally employed increases with minimum wages. Yet, combining

the reference categories formal employment and unemployment into the same category is

not ideal. One may argue that it has little meaning in the case that the probability of

having an informal job decreases because the worker is being laid off. There is no direct

model to combine a multinomial model with fixed effects as conditional maximum likeli-

hood is not possible. Allison (2009) proposes a “hybrid model” that basically combines es-

timating the within and the between variations of the observed group and is able to deal

with a dependent variable that has more than two categories. To implement this model,

we calculate means and deviation from those means of time varying variables while time

invariant variables such as gender and age at first survey wave enter as they are. Subse-

quently, a multinomial logit model is estimated with informal work as the base category

and formal employment and not employed as comparison categories.

6 Results
6.1 Wage effects

Tables 3, 4 and 5 present results from a FE regression of the wage equation (1) for a

subsample of workers that are classified as full-time workers in at least two adjacent

survey waves. Our results hence only hold for those who remained full-time employed,

but this is also the effect that we are interested in here; sample selection is thus not a

major issue.

Table 3 shows the effects of minimum wages on wages of all full-time workers. In the

remaining tables we distinguish between the formal and the informal sector, i.e., con-

sidering only workers who have not changed their formal/informal status in two adja-

cent survey waves. This procedure seeks to capture the “pure” wage effects in the

respective sector that should not be distorted by individuals changing sectors and

thereby experiencing a change in wages. For both formal and informal workers we also

present the results for a subsample of individuals who earn below the minimum wage

in their first year of appearance in the survey (columns 2 and 4). We expect these indi-

viduals to benefit most from the minimum wages, as they also constitute the target

group of the minimum wage policy.

For all workers together, the coefficients of the minimum wage are positive and sig-

nificant at least at the 5% level. Not taking zero wages into account, column (1) sug-

gests that a 1% increase in minimum wages leads, on average, to an increase in real

wages of 0.129%, holding all other variables constant. With imputed wages for unpaid

family workers, the estimates are slightly higher, with an increase of 0.145 (simple wage

imputation) or 0.164% (imputation accounting for heterogeneity of family businesses)

and can be considered to be an upper bound estimate of the wage effects. The level

specification with zero wages, which we consider as a lower bound estimate for the ef-

fect on average wages, suggests that an increase by 100 Rs in minimum wages is associ-

ated with an increase in real wages by 31.9 Rs (column 3). This estimate lies in between



Table 3 Wage regression using fixed effects for all workers

(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES log log-
below

level level-
below

imput1 -
log

imput1 -
level

imput2 -
log

imput2 -
level

log MW 0.129** 0.328*** 0.145*** 0.164***

(0.0593) (0.0998) (0.0552) (0.0571)

mw_real 0.319*** 0.301*** 0.308*** 0.320***

(0.0752) (0.0841) (0.0738) (0.0745)

log prov.
GDP

0.118*** 0.270*** −462.6 48,243 0.143*** −1,368 0.153*** −3,261

(0.0424) (0.0797) (28,407) (42,374) (0.0404) (27,949) (0.0437) (28,983)

elementary
school

0.0357 −0.0150 10,834 −180.4 0.0626 10,523 0.0801* 13,549

(0.0444) (0.0737) (19,754) (23,472) (0.0412) (19,414) (0.0415) (19,176)

middle
school

0.0668 0.0833 31,917 15,971 0.0992* 37,031 0.115** 33,885

(0.0549) (0.102) (31,208) (39,272) (0.0515) (30,522) (0.0539) (30,397)

high
school

0.216*** 0.466*** 76,022* 135,301*** 0.242*** 77,539* 0.246*** 66,851*

(0.0682) (0.143) (41,167) (51,888) (0.0650) (40,261) (0.0694) (40,265)

higher
educ

0.363*** 0.941*** 320,516*** 528,869*** 0.386*** 321,055*** 0.391*** 313,286***

(0.0902) (0.239) (71,297) (141,645) (0.0876) (70,374) (0.0906) (70,445)

urban 0.116*** 0.158*** 61,856*** 23,654 0.0915*** 63,970*** 0.0907*** 64,266***

(0.0326) (0.0551) (17,567) (18,567) (0.0302) (17,276) (0.0318) (17,818)

2000 0.00297 0.322*** 11,129 113,838*** 0.00627 7,821 −0.000519 7,680

(0.0198) (0.0361) (8,162) (8,786) (0.0184) (8,022) (0.0189) (8,078)

2007 0.153*** 0.529*** 85,773*** 182,642*** 0.128*** 87,089*** 0.113*** 86,086***

(0.0212) (0.0385) (12,996) (17,386) (0.0201) (12,781) (0.0210) (13,043)

Observations 16,773 7,200 19,617 9,613 18,308 19,617 18,162 19,617

Adj.
R-squared

0.051 0.175 0.050 0.145 0.046 0.051 0.048 0.051

All specifications include sector and year dummies as control variables
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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those obtained in the level regression using the different imputation procedures

(compare to columns 6 and 8). It is hence likely that there are no strong effects of

the minimum wage on average wages by driving individuals into unpaid family

work. The group of workers that earned below the minimum wage at their first

appearance in the survey seems to experience a higher wage increase than all

workers (column 1 compared to column 2) but only when zero wages are not considered

(column 3 and 4).

The positive average effect on all workers is mainly driven by the wage effects on for-

mal sectors workers. For these workers, a 1% increase in minimum wages is associated

with a 0.178% wage increase. The coefficient is highly significant and becomes much

larger when considering only those formal sector workers that reported wages below

the minimum wage in the first wave of appearance. For them, a 1% change in minimum

wages ceteris paribus leads to 0.613% higher wages in that group. This might be an



Table 4 Wage regression using fixed effects for formal workers

(1) (2) (3) (4)

VARIABLES log log- below level level-below

log MW 0.178*** 0.613***

(0.0650) (0.150)

mw_real 0.446*** 0.548***

(0.110) (0.142)

log prov. GDP 0.0770* 0.0970 −4,600 5,197

(0.0450) (0.118) (42,051) (111,281)

elementary school 0.0308 −0.000173 8,684 −25,953

(0.0496) (0.0842) (25,509) (24,315)

middle school 0.0232 0.142 8,909 50,194

(0.0693) (0.135) (42,818) (69,684)

high school 0.330*** 0.745*** 119,712** 211,456***

(0.0813) (0.181) (53,019) (79,081)

higher educ 0.516*** 1.116*** 428,126*** 634,912***

(0.0971) (0.263) (77,021) (166,072)

urban 0.118*** 0.210*** 62,937*** 74,486**

(0.0344) (0.0694) (22,293) (31,506)

2000 −0.00955 0.316*** 4,746 109,358***

(0.0228) (0.0591) (11,163) (13,638)

2007 0.264*** 0.596*** 185,614*** 229,523***

(0.0223) (0.0553) (18,851) (44,622)

Observations 8,198 2,681 8,363 2,804

Adj. R-squared 0.157 0.280 0.179 0.290

All specifications include sector and year dummies as control variables
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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indicator that minimum wages actually work for those targeted: formal full-time

workers earning less than an amount considered necessary to fulfill basic needs.

When restricting the sample to informal full-time workers, the coefficients on mini-

mum wages remain positive for all but two specifications but not significant at any

usual significance level. Thus, minimum wages do not appear to affect informal sec-

tor wages.

This stands in contrast with Welch’s prediction that informal wages are pushed down

by displaced formal sector workers who migrate to the informal sector. Yet, it also sug-

gests that there are no positive spillover effects of minimum wages on the informal sec-

tor. Such spillover effects have been reported in other studies for different countries

(Fajnzylber 2001 and Lemos 2004a for Brazil; Maloney & Nuñez Mendez 2004 for sev-

eral Latin American countries). Our results are, however, in line with Chun & Khor

(2010) for Indonesia. These findings suggest that the possibility of spillover effects can-

not be easily generalized. The findings for the average effects on formal sector wages

are in line with previous studies (for example, Del Carpio et al. 2012, Pratomo 2012

and The World Bank 2010) who report wage elasticities between 0.1 and 0.3. Combining

this elasticity with actual changes in real wages and the minimum wage demonstrates the

economic relevance of the minimum wage policy. We multiply the minimum wage



Table 5 Wage regression using fixed effects for informal workers

(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES log log-
below

level level-
below

imput1 -
log

imput1 -
level

imput2 -
log

imput2 -
level

log MW −0.0783 0.000858 0.0103 0.0662

(0.144) (0.188) (0.112) (0.116)

mw_real 0.0350 −0.00435 0.0404 0.0885

(0.133) (0.122) (0.129) (0.129)

log prov.
GDP

0.0672 0.507*** −28,620 18,473 0.183* −15,780 0.245* −12,600

(0.139) (0.181) (56,578) (35,190) (0.110) (57,191) (0.130) (63,387)

elementary
school

0.0987 0.0506 35,435 13,560 0.147** 37,007 0.190*** 43,596

(0.0900) (0.138) (34,093) (37,148) (0.0727) (33,335) (0.0737) (32,762)

middle
school

0.177 0.0700 81,602 −34,290 0.217** 88,548 0.285*** 91,396*

(0.109) (0.191) (55,033) (52,324) (0.0908) (53,894) (0.0986) (53,684)

high
school

0.0156 0.0723 −1,189 −38,783 0.0745 2,016 0.181 −3,244

(0.146) (0.270) (79,943) (69,140) (0.127) (77,600) (0.131) (77,141)

higher
educ

−0.370* −241,641 370,537 −0.127 −212,580 0.00932 −203,802

(0.196) (212,687) (617,743) (0.186) (189,403) (0.184) (183,038)

urban 0.122 −0.0149 31,721 −45,598 0.0905 53,139 0.111* 70,090**

(0.0787) (0.107) (36,028) (28,219) (0.0610) (35,309) (0.0643) (35,625)

2000 0.00499 0.379*** 14,059 113,461*** 0.000133 5,061 −0.00570 7,032

(0.0445) (0.0608) (14,077) (13,039) (0.0348) (13,676) (0.0367) (13,653)

2007 0.109* 0.499*** 51,692** 194,993*** 0.0294 38,846 −0.0163 31,215

(0.0599) (0.0746) (26,132) (18,288) (0.0479) (26,020) (0.0531) (27,571)

Observations 5,611 3,036 7,785 4,942 6,941 7,785 6,803 7,785

Adj.
R-squared

0.011 0.122 0.013 0.100 0.010 0.011 0.017 0.013

All specifications include sector and year dummies as control variables
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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coefficient with the total change in real minimum wages and relate it to the total change

in formal sector real wages between 2000 and 2007 (post Asian crisis):

βMW � ΔMW
Δreal wage

ð4Þ

In this period, the average real minimum wage increased by 49.14%, while the average

real wage increased by 45.14%. With the coefficient (0.178) from Table 4, column (1),

this yields a contribution of the real minimum wage of about 19.38% to the increase in

average formal sector wages.

6.2 Employment effects

We now turn to the employment effects. Table 6 presents the results from the LPM

model with fixed effects as well as from the conditional logit fixed effects model.18 We



Table 6 Employment regression

(1) (2) (3) (4) (5) (6) (7) (8)

within clogit within clogit within clogit hybrid hybrid

VARIABLES works works formal formal informal informal informal vs
formal

informal vs
not working

log MW 0.0108 0.231 0.0597*** 0.299** −0.0490*** −0.438*** 0.322*** 0.367***

(0.0156) (0.148) (0.0156) (0.147) (0.0176) (0.136) (0.0951) (0.114)

log prov.
GDP

0.0425*** 0.329*** 0.0708*** 0.498*** −0.0283* −0.307*** 0.317*** −0.0700

(0.0137) (0.117) (0.0145) (0.101) (0.0145) (0.110) (0.0831) (0.0992)

elementary
school

0.00646 0.0871 −0.00533 −0.0679 0.0118 0.0726 −0.0383 −0.0640

(0.0106) (0.121) (0.0115) (0.105) (0.0133) (0.0972) (0.0703) (0.0833)

middle
school

−0.0175 −0.149 0.00136 0.00108 −0.0189 −0.148 0.0441 0.138

(0.0164) (0.166) (0.0170) (0.155) (0.0196) (0.138) (0.100) (0.124)

high
school

−0.0336 −0.215 0.0131 0.125 −0.0468* −0.287 0.165 0.270

(0.0209) (0.213) (0.0216) (0.213) (0.0244) (0.187) (0.121) (0.164)

higher
educ

−0.0136 0.372 0.150*** 1.590*** −0.163*** −1.003*** 0.838*** 0.325

(0.0281) (0.336) (0.0316) (0.341) (0.0312) (0.365) (0.167) (0.240)

urban 0.0214** 0.207** 0.0328*** 0.240*** −0.0114 −0.0636 0.175*** −0.0840

(0.00972) (0.0861) (0.00971) (0.0818) (0.0105) (0.0795) (0.0553) (0.0696)

2000 0.0871*** 0.893*** 0.00754 −0.0105 0.0796*** 0.608*** −0.173*** −0.526***

(0.00508) (0.0502) (0.00517) (0.0486) (0.00573) (0.0450) (0.0310) (0.0372)

2007 0.0950*** 0.950*** −0.143*** −1.239*** 0.238*** 1.797*** −1.120*** −1.146***

(0.00662) (0.0606) (0.00685) (0.0573) (0.00721) (0.0581) (0.0398) (0.0470)

Observations 48,030 14,202 48,030 14,405 48,030 18,853 48,030 48,030

Adj.
R-squared

0.039 0.033 0.076

All specifications include child, elderly, and year dummies as control variables
For the hybrid model, variables are deviations from the individual’s mean of this specific variable
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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analyze the probabilities of having any job and of being employed in the formal

sector or informal sector: “formal” (column 3, 4) measures the probability of

having a formal sector job compared to being unemployed or having an informal

sector job, while “informal” (column 5, 6) measures the probability of being

employed in the informal sector compared to being unemployed or employed in

the formal sector. Being employed in the formal sector or informal sector is

significantly associated with higher education and provincial GDP growth.

Compared to those without education, individuals with higher education are more

(less) likely to have a job in the formal (informal) sector. Growth drives overall

and formal sector job creation.

According to the theory, increases in minimum wages should negatively affect formal

employment and could force displaced formal sector workers into informality. Remark-

ably, all of the minimum wage coefficients are positive for overall employment, positive
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and statistically significant for formal employment and negative and statistically signifi-

cant for informal employment. The coefficient suggests that a ten percent increase in

minimum wages increases (decrease) the probability of having a formal (informal) sec-

tor job by 0.597 (0.490) percentage points, holding other variables constant. Interpret-

ing the coefficients of the fixed effects conditional logit model suggests that if the log

of minimum wage increases by one unit (2.7 times), an individual’s odds of having a

formal sector job are multiplied by e0.299 = 1.35, i.e., the odds increase, and the odds of

having an informal sector job by e− 0.438 = 0.65, i.e., the odds decrease.

Although the coefficients of the minimum wage are rather small (smaller than 1 per-

centage point for a 10% increase in minimum wage), they are of economic relevance as

they are positive for formal employment and hence contradict the traditional theory of a

dualistic labor market. The positive sign suggests that more workers find their way from

outside the labor force or from the informal sector into the formal sector. That is, for this

dataset an increase in minimum wages does not lead to a reduction in employment over-

all and particularly not in the formal sector during the analyzed period in Indonesia.

The hybrid model in column 7 and 8 uses informal employment as base category and

examines if the decrease in informal employment is due to individuals becoming un-

employed or migrating to the formal sector. The coefficients are for both cases positive

and similar in size. This confirms the result from above that the odds of being infor-

mally employed decrease. Compared to having an informal sector job, both the odds of

being formally employed and the odds of being unemployed increase by almost the

same order of magnitude.

These results are in line with Comola & de Mello (2011) and The World Bank

(2010), who do not find negative effects on overall employment. However, these studies

find that minimum wages increase informality and cause job losses in the formal sector.

Negative employment effects in the formal sector are also found in most studies on

Indonesia that analyze formal employment by using aggregate data (e.g., Rama 2001,

Suryahadi et al. 2003, and Del Carpio et al. 2012). Our results are also different from

those obtained by Chun & Khor (2010), who find negative effects on the probability of

being formally employed on an individual level. One study that also finds positive ef-

fects on formal employment is Magruder (2013). According to the author, positive

minimum wage effects on formal employment can be explained by higher wages caus-

ing higher local expenditures, which eventually lead to a higher labor demand in local

(below province level) industries.

Which other explanations are possible? First, one reason why our results differ from the

most recent studies in terms of formal employment effects may be the time period. As

seen in Section 3, minimum wages drastically increased and doubled in real terms during

the first half of the 1990s. However, during the period we have analyzed, though the mini-

mum wage level was still relatively high, its change was more moderate. The rise in labor

cost might have been small in relation to the firms’ overall cost, thus not requiring the dis-

placement of workers. Second, a branch of the minimum wage literature tries to explain

positive or employment effects around zero by proposing different channels of adjustment

in the employer’s and workers’ behavior that are not incorporated in the traditional

model. Such channels include, for example, on the employer’s side, a reduction of non-

wage benefits, training, profit or turnover, and a rise in prices or efficiency through tighter

human resource practices, while workers might increase working effort in response to a
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rise in wages (see Schmitt 2013, 15ff. for a good overview). Hirsch et al. (2015) tested

those channels empirically for a sample of U.S. quick-service restaurants and found that

the increase in labor costs by a higher minimum wage is mainly absorbed by higher per-

formance standards, a lower number of turnover, a rise in prices, reduced profit margins,

and wage cuts of highly paid workers. It is possible that some of these channels of adjust-

ment also apply to firms in developing countries.
6.3 Robustness checks

Though we argued that there is no endogeneity in form of reverse causality due to

using wages on an individual level, simultaneity bias might be a problem. Local eco-

nomic shocks, for example a large-scale infrastructure project or a new factory, can ob-

viously have an impact on wages and employment through the labour market. At the

same time, such shocks are likely – in an earlier stage – to influence expectations of

local economic performance and hence the setting of the minimum wage. To address

this possible bias, we therefore implement an IV estimator using two-lagged provincial

GDP as an instrument. The results are presented in the (Appendix: Table 9 for the

wage regression and in Table 10 for employment). For the wage regression, the minimum

wage coefficient for all workers and the formal sector stay statistically significant and

\positive. In the employment regression the minimum wage coefficient for formal sector

workers now turns negative, but none of the coefficients is statistically significant.

Therefore, even though positive employment effects are not robust to our IV regres-

sion, we still do not find statistically significant negative effects. We should note, how-

ever, that the F statistics of the first stage of the IV regression suggest only limited

relevance of our instrument.
7 Conclusion
This article studies the effects of minimum wages on employment and wages in Indonesia

between 1997 and 2007. The case of Indonesia is particularly interesting as minimum

wages are annually adjusted, considered as relatively high and do not cover a large infor-

mal sector. Using the theoretical framework of a dualistic labor market model, we exam-

ine whether minimum wages do increase formal sector wages and decrease formal

employment. Furthermore, this paper analyzes if there are spillover effects of minimum

wages on the informal sector. For this purpose, we exploit the second, third, and fourth

panel waves of the IFLS, which has the major advantage of providing information on in-

formal sector wages. Moreover, using its individual data bypasses the endogeneity bias

that may occur when aggregate data on a provincial level is used as minimum wages are

set at a provincial level, thus taking local labor markets into account.

Estimating a fixed effects model for workers that remained full-time workers in at

least two adjacent survey waves shows that minimum wages have a positive and sig-

nificant effect on formal sector wages. However, we do not find any significant effect

on informal sector wages. As the working poor tend to be employed in the informal

sector, the efficacy of minimum wages as a poverty alleviation tool is thus limited.

Regarding employment, our results contradict the dualistic labor market model as we

find statistically significant, small positive effects on formal employment when
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applying both a linear probability model with fixed effects and a fixed effects condi-

tional logit model.

There are three possible explanations for these findings. Firstly, minimum wage in-

creases in real terms might have been too low between 1997 and 2007 to provoke

overall negative employment effects. Secondly, employers might use adjustment chan-

nels other than employment to deal with the increase in labor costs. Thirdly, more ag-

gregate effects related to the minimum wage might outweigh possible negative

employment effects. As we do control for macroeconomic effects on a provincial and

state level, we suggest that those effects may be looked for on a local or district level.

Especially higher minimum wages as a local demand stimulus seems plausible (see

Magruder 2013).

Our results may be taken as encouragement to foster compliance with minimum

wages. This can be reached by better monitoring, higher fines for cheating, or pro-

viding incentives such as tax relief for firms that comply with the law. In addition, as

the rise in real minimum wages between 1997 and 2007 was relatively mild, it seems

reasonable to maintain this general policy of moderate — but above inflation–

growth rates. Lastly, the relatively small contribution of the real minimum wage in-

crease to the increase in formal sector wages indicates that minimum wages can

benefit formal sector workers but are not a substitute for a growing economy or in-

vestments in education that tend to increase workers’ wages and welfare also in the

informal sector.

Obviously, these results cover only one country during a limited time period and are

not easily transferable to other contexts. However, they indicate that minimum wages

under certain circumstances do not lower formal sector employment. To determine

these circumstances is exactly what future research should add to the current debate

on minimum wages.
Endnotes
1See, for example, Borjas (2002) for a review of the traditional model of minimum

wages in a competitive labor market.
2We acknowledge that informality has different dimensions related either to the char-

acter of the firm (or productive unit), for example, whether the firm is registered and

pays taxes, or to employment, for example, whether a worker has a work contract and

enjoys social protection. Yet, for ease of exposition, we will use the terms formal and

informal as synonyms for the covered and uncovered sector, respectively. Details on

how we empirically define informal employment in our data are given below.
3Even in the formal (or covered) sector, however, compliance may not be perfect.

How (partial) non-compliance can arise is shown by Basu et al. (2010) in a model with

endogenous levels of enforcement.
4In line with the literature, we refer to a minimum wage that is higher than the

market clearing wage as "binding", so that it is expected to affect the wage distribution

and employment. “Compliance” is the degree employers pay wages according to the

policy, and “enforcement” describes whether compliance with the minimum wages will

be monitored and if non-compliance will be sufficiently sanctioned to lower incentives

to employers to cheat (Jones 1997).
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5The minimum physical needs or Kebutuhan Fisik Minimum (KFM) are represented

by a consumption bundle including food, fuel, housing, clothing, and other items

which are considered to be essential for a single worker. In 1996, this item list was ex-

tended and is now referred to as substantial needs or Kebutuhan Hidup Minimum

(KHM)(Suryahadi et al. 2003).
6Activities other than work include job searching, housekeeping, being sick, retired,

on vacation.
7In IFLS 4 two new categories for working status appear namely “casual workers in

agriculture” and “casual worker not in agriculture” which we also treat as informal

workers.
8This is in line with previous minimum wage studies on Indonesia, such as Comola

& de Mello (2011).
9Of course, selection into full-time employment might still introduce some biases

into our analysis.
10The Indonesian National Statistical Office (BPS) provided data on minimum wages,

provincial GDP and Consumer Price Index (CPI), which we used to deflate nominal

wages and nominal minimum wages. The BPS constructs the CPI for 44 different cities

across the country. We matched the city CPIs to their corresponding province, taking

the average if there is more than one city listed per province. In doing so, we created a

CPI measure on a provincial level. The CPI’s are converted to the base year 2002. The

mean of nominal minimum wages is constructed by taking the average of nominal

minimum wages of the 13 original IFLS 1 provinces. The average of real minimum

wages is the mean of provincial nominal minimum wages deflated by the provincial

CPI. In each year, the subpopulation of full-time workers do not include the top and

the bottom percentile to avoid that descriptive statistics are driven by outliers, espe-

cially in the top one percent.
11Though students are generally not included when analyzing employment status, we

included those students who also reported to be full-time workers in the wage analysis.
12In fact, they find that the minimum wage plays a significant role in the decrease of

inequality.
13Real minimum wages in 2000 were lower than in 1997.
14We adopted this strategy from Alaniz et al. (2011), who study the impact of

Nicaragua’s various sectoral minimum wages.
15see for example Söderbom et al. (2005) and Boyce (2010)
16Except sector dummies which are not included as they do not exist for inactive

individuals.
17Basically, one tries to find a statistic si which is sufficient for ai so that the likeli-

hood contribution of one unit does not depend anymore on ai. In the case that there is

such a statistic, one can maximize the conditional likelihood function and get consist-

ent estimates. Such statistics exists for the logit model in the case that units change

their outcomes (see, e.g., Chamberlain 1980; additionally, Verbeek 2012 gives a good

overview). We used the clogit command in Stata.
18We added additional estimation results for our most important specifications separated

by male and female to the (Appendix: Tables 7 and 8). Female workers seem to benefit less

from minimum wages as their coefficients for wages of all full-time workers, overall and

formal employment are not statistically significant, but they are still positive.
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Appendix
Table 7 Wage regression by gender

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

VARIABLES all male all female formal male formal female informal male informal female

mw_real 0.364*** 0.198 0.429*** 0.430** −0.0119 0.182

(0.0935) (0.123) (0.135) (0.185) (0.180) (0.187)

log prov. GDP −10,559 25,412 12,944 −59,354 −119,653 135,370**

(33,273) (54,842) (44,582) (108,053) (77,424) (68,850)

elementary school −9,340 62,599* 12,250 13,615 −9,836 97,296**

(24,406) (32,404) (31,463) (30,338) (45,659) (48,811)

middle school 32,941 6,384 37,459 −135,441** 64,840 97,375

(37,702) (50,122) (50,280) (61,571) (73,103) (76,952)

high school 83,852* 4,668 137,560** 24,104 −13,539 −40,304

(48,208) (72,109) (62,512) (65,104) (100,440) (127,959)

higher educ 327,807*** 260,809** 456,327*** 310,723*** −131,766 −612,339*

(90,829) (111,187) (99,933) (95,923) (257,097) (348,720)

urban 82,231*** 13,996 74,081*** 27,409 87,920 −39,262

(23,303) (21,140) (27,778) (29,267) (54,548) (36,470)

2000 15,588 414.9 −4,682 27,346 32,460* −4,282

(10,328) (12,875) (13,856) (17,819) (19,300) (19,739)

2007 98,074*** 58,873** 177,618*** 214,831*** 117,917*** −60,658*

(15,498) (24,322) (20,664) (45,627) (36,170) (32,020)

Observations 13,371 6,246 6,038 2,325 4,648 3,137

Adj. R-squared 0.056 0.039 0.165 0.249 0.022 0.020

All specifications include sector and year dummies as control variables and use level of real wage as dependent variable
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01



Table 8 Employment regression by gender

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

male female male female male female

VARIABLES works works formal formal informal informal

log MW 0.0124 0.0107 0.0959*** 0.0291 −0.0835*** −0.0184

(0.0155) (0.0251) (0.0262) (0.0182) (0.0256) (0.0241)

log prov. GDP 0.0302** 0.0564** 0.0739*** 0.0706*** −0.0437** −0.0142

(0.0141) (0.0225) (0.0219) (0.0191) (0.0201) (0.0208)

elementary school −0.00383 0.0188 −0.00177 −0.00711 −0.00206 0.0259

(0.00900) (0.0192) (0.0183) (0.0135) (0.0184) (0.0191)

middle school −0.00229 −0.0311 0.0168 −0.0159 −0.0191 −0.0152

(0.0147) (0.0293) (0.0274) (0.0194) (0.0266) (0.0288)

high school 0.00196 −0.0745** 0.0555* −0.0315 −0.0535* −0.0431

(0.0200) (0.0380) (0.0335) (0.0254) (0.0322) (0.0369)

higher educ 0.0472 −0.0729 0.184*** 0.127*** −0.136*** −0.200***

(0.0300) (0.0492) (0.0477) (0.0403) (0.0443) (0.0428)

urban 0.0110 0.0291* 0.0317** 0.0344*** −0.0208 −0.00524

(0.0101) (0.0156) (0.0156) (0.0120) (0.0148) (0.0148)

2000 0.0448*** 0.123*** 0.000249 0.0134** 0.0446*** 0.110***

(0.00521) (0.00814) (0.00858) (0.00616) (0.00834) (0.00785)

2007 0.0560*** 0.125*** −0.202*** −0.0952*** 0.258*** 0.220***

(0.00688) (0.0107) (0.0109) (0.00857) (0.0103) (0.0100)

Observations 22,217 25,813 22,217 25,813 22,217 25,813

Adj. R-squared 0.031 0.068 0.049 0.032 0.086 0.078

All specifications include child, elderly, and year dummies as control variable
Linear Probability Model includes FE
Robust standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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Table 9 Wage Regression (IV)

(1) (2) (3)

VARIABLES all formal informal

log MW 0.0588 −0.167 0.226

(0.150) (0.152) (0.170)

log prov. GDP 0.0390** 0.0876*** −0.0487***

(0.0164) (0.0166) (0.0186)

elementary school 0.00682 −0.00701 0.0138

(0.0116) (0.0118) (0.0132)

middle school −0.0171 −0.000881 −0.0162

(0.0167) (0.0169) (0.0189)

high school −0.0336 0.0130 −0.0466*

(0.0216) (0.0219) (0.0245)

higher educ −0.0140 0.151*** −0.165***

(0.0309) (0.0313) (0.0350)

urban 0.0210** 0.0345*** −0.0135

(0.00892) (0.00905) (0.0101)

2000 0.0979*** −0.0435 0.141***

(0.0339) (0.0343) (0.0384)

2007 0.0873*** −0.106*** 0.194***

(0.0247) (0.0250) (0.0280)

Observations 48,030 48,030 48,030

All specifications include sector and year dummies as control variables and use level of wage as dependent variable
Standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01

Table 10 Employment Regression (IV)

(1) (2) (3)

VARIABLES all formal informal

log MW 0.0606 −0.215 0.259

(0.150) (0.151) (0.245)

log prov. GDP 0.0430*** 0.0887*** −0.0786***

(0.0164) (0.0165) (0.0219)

elementary school 0.000350 −0.00893 0.00194

(0.0115) (0.0116) (0.0140)

middle school −0.0178 −0.00854 −0.000549

(0.0166) (0.0167) (0.0208)

high school −0.0287 0.00569 −0.0356

(0.0214) (0.0215) (0.0268)

higher educ −0.0255 0.123*** −0.129***

(0.0306) (0.0307) (0.0367)

urban/rural 0.0194** 0.0363*** −0.0409***

(0.00894) (0.00899) (0.0114)

Observations 49,605 49,605 36,790

All specifications include child, elderly, and year dummies as control variables
Standard errors in parentheses
*p<0.1, **p<0.05, ***p<0.01
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