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Abstract Background of the research: Previous study
on minimum wages policy in Indonesia mostly focused on
employment and welfare effect, while its relationship with
productivity is lack. Purpose: This study tends to study the
wages and productivity relationship using minimum wages
increase information in Indonesia. This paper aims to
calculate the time varying productivity using one step
production function then implements
difference-in-difference technique to measure the
productivity changes due to the implementation of
minimum wages policy. Methodologies: We choose the
case of food and beverage industry in Indonesia and find a
strong support for efficiency wages theory. This research
takes information from medium to large firms within food
and beverages industry in several region in Indonesia as a
sample. The reason why this research used this sample is
the importance of food and beverages industry in
Indonesian economy. Principal results: Using standard
panel regression, this paper also find evidence on positive
relationship between relative wages and productivity.
Major conclusions: The findings showed that firms
adopting minimum wages policy show higher changes in
productivity compared to firm that is already above the
minimum wages. Contributions to the field: thefgflidy made
a good attempt to examine a critical issue of relationship
between minimum wage policy and total factor

productivitfEfhanges for food industry in the context of
Indonesia. Important aspects of the study: The important
aspects of the study lie in the analysis of food demand as
the indicator of agricultural markets.

Keywords  Efficiency Wages, Minimum Wages,
Productivity, Employment

JEL Classification Code: E24, D24, J24, ]38

1. Introduction

Classical economist believes that the relationship
between wages and productivity is created by perfect
market mechanism that equalizes marginal productivity of
labor and its wages. Thus, by this mechanism there will be
no unemployment in the economy as level of wages
automatically decrease in respond to higher supply of
labor. This mechanism might work in traditional sector as
there is no labor differentiation and no rigidity in labor
market But this mechanism may not work in current labor
market condition as there are rules that make labor market
more rigid.
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Figure 1. Indonesia Unemployment Rate 1986 — 2019

The implementation of minimum wages policy is one
factor that shows rigidity in labor market. This policy has
been implemented in many countries both in developed
and developing nations. Higher wages created by this
policy are expected to create more unemployment by
perfect labor market mechanism, but there are many
finding no negative employment effect from minimum
wages policy [1]. In Indonesia case, it is also found that
minimum wages policy implementation has no negative
effect on employment [2, 3]. Indonesia unemployment
rate is also keep decreasing after 1998 financial crisis until
August 2019, while there are minimum wages increase
every year.

This wages and productivity relationship are viewed
differently by Akerlof [4]. Based on his view and findings,
there are not just level of wages that define productivity
but its relative is also able to unleash more productivity.
This view can explain why it is rational for firm to stay
above market clearing wage, thus wages stay above
market clearing and create unemployment. On the other
side, this view can explain why minimum wages
implementation has no negative impact on employment
and has positive impact on productivity because firms
may increase their labor productivity instead of cutting
employment.

Another feature of minimum wages policy
implementation is that it can create compression of wage
inequality. Based on efficiency wages theory, the
compression of relative wages variation may create
positive productivity effect because worker feel more
equal and its spur resource reallocation towards more

productive activities. Theoretical discussion and previous
study show that relative wages wvariation plays an
inffrtant role in defining labor productivity [5, 6].

A Previous study on minimum wages policy in Indonesia
[lostly focused on employment and welfare effect, while
its relationship with productivity is lack. This study tends
to study the wages and productivity relationship using
minimum wages increase information in Indonesia. This
research takes information from medium to large firms
within food and beverages industry in several region in
Indonesia as a sample. The reason why this research used
this sample is the importance of food and beverages
industry in Indonesian economy.

The issue of wages and productivity relationship in
food and beverages industry is relevant and very
0 rtant for the following reasons; first, food demand is
expected to increase in the range of 59% to 98% by 2050
[7]. This trend will shape agricultural markets [8]. We
take this as important background for the processed food
and beverage industry to face similar challenge by the
next thirty years from now as this industry uses input
mostly from agricultural sector.

The second reason why the issue is important and
highly relevant is the fact that investment in agriculture in
most developing countries has declined over the last 30
years and much less is spent on R&D compared to
developed countries—resulting in low productivity and
stagnant production [9, 10]. We are of the high interest to
see this trend, and this paper the labor
productivity in food and beverage industry in developing
country.

ASSCESCS
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Figure 2. Average Difference between Food Prices and Overall Consumer Prices

The third reason to examine this issue is the fact that
food is the major contributor of inflation in most
economies. About 127 countries in the world experience
higher food price up to 20 points relative to the CPI; this
accounts about half countries in the world. More than 30
countries experience event higher difference up to 30
points. Only less than 10 countries in the world experience
the opposite, where the food prices on their country are
lower than the overall consumer prices. High functioning
food and beverages industry may increase the efficiency
of agricultural market by its ability to increase the age of
food and beverages, thus reducing waste (Figure 1).

The fourth reason to underline is the fact that the food
and beverage industries pose significant potency on
distributing welfare and reducifffpoverty. Worldwide, the
food and beverage industry are highly concentrated with a
just a few companies controlling thousands of braffJs
around the world. To mention the few is Nestle, the
world’s largest food and beverage company with 6000
brands, Kraft Foods that sells snacks in 170 countries,
PepsiCo with their Frito-Lay and Quaker Oats [11]. We
lay this fourth reason even though we do not specifically
analyze the welfare distribution afBJpoverty. Instead, we
use this motive to start analyzing the link between wages
and the productivity in this sector.

Hypotheses to test on this paper are: (i), There is a
efficiency wages effect in IndqgEBia food and beverages
industry; (ii) There is positive effect of minimum wages
policy on firm productivity; (iii) There is a positive
relative wage effect on productivity. To answer this
hypothesis, we estimate production function following
Wooldridge [12]. To measure the impact of minimum

' Former US Director, UN World Food Program

wage policy, we use difference in difference estimation;
while the link is between wage and labor productivity we
utilize standard panel data estimation. The results from
difference-in-difference and panel data estimation used to
support efficiency wages effect hypothesis.

Estimation result shows that firms adopting minimum
wages policy show higher changes in productivity
compared to firm that is already above the minimum
wages. Furthermore, we also show that firms relative
wages have significant effect on their productivity. These
conclusions are robust across several years of new
minimum wages introduction for the impact of minimum
wages policy and several estimation techniques for
relative wages effect on productivity.
¥ he next section of this paper analyze the literature
studies. Section three discusses the data and estimation
method, while section four dises the result and its
analysis. Section five provides conclusion and will close
the presentation of this paper.

2. Literature Review and Hypothesis

2.1. Wages and Productivity Relationship

The relationship between wages and productivity is first
viewed differently by Akerlof [4]. His findings show
worker with higher wages tend to give extra effort in
doing their job as a gratitude for their employer. From this
finding, it is said that the worker voluntarily increases
their productivity because they got higher wages
compared to other employee in §father firms. The theory
behind this relationship is equity theory, relative
deprivation theory, and social exchange theory. Thus, this
view gained much attention among economic literature.
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There is also development in theoretical literature based
on Akerlof [4] findinfffjas it creates new feature in
economic theory. First, it is rational for firm to stay above
market clearing wage as they want to motivate their
employee to stay above their competitor [6]. Second, it is
rational for firm to give higher wage to increase employee
opportunity cost in losing their job [13]. Third, it causes
unemployment rate will not be able to arrive at zero point
because wages stay at above market clearing wages [13].

As we follow Summers [6], there will be a productivity
addition if one firm gives their worker higher wages
compared to another firms in one location. This effect is
based on efficiency wages hypothesis as it said that

worker voluntarily increases their productivity as a
gratitude for their employer that gives them more wages.
Thus, not only wages define marginal productivity of
labor, but their relative wages also play role in
productivity determination. The relation between relative
wage and productivity is also found by the study
conducted in Sweden as the economy experiencing huge
relative wage compression and decompression [5]. As
firm managers are aware about this effect, then it will
create macroeconomy impact that causes wages stays
above market clearing rate, thus it creates unemployment
[14].

Table 1. Previous Wages and Productivity Studies
Year Researcher Main Objective Method Findings
) Updates on current empirical M_c-!?t empirical ﬁnd_mgs show no impact of
Mirginean & L . . minimum wages policy on unemployment, so
2013 . proof about minimum wages Literature review 4 .
Chenic . they conclude that this type of study is no
theory and idea.
longer relevant.
Found positive impact of minimum wages
Proof that minimum wages . . policy on formal sector but opposite on
. . . Spatial regression .
2013 Magruder policy causes a big push in discontinui informal sector. Based on these findings, he
Indonesian economy ’ Y concludes that minimum wages support big
.
Hibbs Jr. & Show the effect of wage Reduction of interindustry wage differentials
2000 Locking dispersion and productivity in  Multiple Regression evidently did, however, contrbute positively
Swedel to aggregate outpu productivity growth
2008 Alatas & Cameron Found the impact of minimum Quasi experimental l'-‘oqnd no n_egatwe l_mpacl of minimum wages
wages on unemployment policy on big firms in Indonesia.
The impact is varied among manufacturing
Del Carpio, Found the impact of minimum . . firms in Indonesia, smaller firms tend to have
2012 . Quasi experimental L -
Nguyen, & Wang  wages on unemployment negative impact while bigger firms are less
affected.
Found the impact of double . . The impact is different between small and big
— . Multiple  regression .
2001 Rama minimum wages increase on . firms, where smaller firms have negative
dummy variable . B
unemployment impact while bigger firms.
. Found the impact of double For the case of firms in England, minimum
Draca, Machin, L . . . . L
2008 dan Reenen minimum_ wages increase on  Quasi experimental wages policy has negative impact on firms
fimms p profit.
Found the impact of double For the case of firms in China, minimum
2016 Long & Yang minimum wages increase on  Multiple Regression wages policy has negative impact on finms
firms profit profit.
L Proof'!ng mmllr_lum WAEES B . Minimum wages cause firms supervision cost
2013 Georgiadis prevail as efficiency wages Quasi experimental
to decrease
effect
Found the impact of double For the case of ﬁrmn England, minimum
2010 Owens & Kagel minimum wages increase on  Quasi experimental wages policy has positive impact on labor
labor pralc'(ivity productivity.
. Found the impact of double For the case cm'ns in England, minimum
Galindo-Rueda & — . . : . e —
2004 Percira minimum wages increase on  Quasi experimental wages policy has positive impact on firm
fimm productivity productivity.
. Found the impact of double Minimum wages policy has positive impact
Rizov, Croucher, — . - . — B . .
2016 & Lange minimum wages increase on  Quasi experimental on firm productivity, the impact is higher in
g fimm pri ivity England.
2015 Riley & EE?SH:C“:K:CES;QZH?E EEETSEEE Minimum wages policy has positive impact
Bondibene & P on labor productivity and firm productivity.

labor productivity




Universal Journal of Accounting and Finance 9(1): 33-43, 2021 37

There is another reason that makes it rational for firms
to keep their wages |EEher than market clearing wages as
documented by [13]. By setting their wages higher, firm is
making their worker opportunity cost of losing the job
become higher. This creates worker self-awareness to
avoid shirking behavior as shirking may cause them
losing the job and firms may lower supervision cost [15].

Another cause wage always stays at above market
clearing is government policy in setting minimum wages.
This policy enables firms to adjust their wage below
certain line in response to higher labor supply. This policy
is also forcing firms with low productivity to increase
their productivity or exit from the market. While this
policy may cause higher unemployment rate because
higher supply of labor, several studies have shown that
there is no increase in unemployment because minimum
wages increases [2, 3, 1]. Therefore, firms must increase
their cost and decrease their profit as employee stiucture
does not change in rising minimum wages or firms may
adjust their productivity to close the gap and keep profit
rate unchanged [16, 17]. We have documented several
studies that relate wages and productivity in Table 1.

We have shown that many previous studies found
relationship between wages and productivity, especially
related to minimum wages implementation. Several
studies found that minimum wages policy increases labor
and firm productivity while the other shows that it
decreases firm profit. These findings are also the reason
why many previous studies were unable to found
unemployment effect of minimum wages policy.

2.2. Minimum Wages Policy Research in Indonesia

There are several studies about minimum wages policy
implementation in Indonesia but most of them are focused
heavily on its employment effect or welfare, while the
effect on employment may be limitedfds previous study
found in several countries [1]. Limited effect of minimum
wages policy implementation on employment in Indonesia
is expected because of lower obedience rate and high
portion of Indonesia worker in informal sector [18]. This
low obedience rate might also create ineffective minimum
wages policy in increasing welfare. In contrast, study
conducted by Magruder [3] shows minimum wages policy
in Indonesia might create a big push by increasing formal
employment rate and decreasing informal employment
raggys

Minimum wages in Indonesia increase sharply between
1990 and 1996, fr@f) this sharp increase Alatas &
Cameron. [2] shows no negative employment impact for
EPXe establishment but worker in smaller establishment
may have suffered from job losses as a result of minimum
wages increase. This finding suggests that larger firms can
adjust its cost structure or revenue other than adjusting
their employment structure. Larger firms may also have

good management quality that is fffle to increase its
productivity as cost of labor increase by minimum wages
policy.

The effect of minimum wages policy in Indonesia is
also found to reduce wage inequality [19]. This effect is
significant because minimum wages enforce firms below
minimum wages line to increase its wage, so the
difference among firms decreases. This effect is important
because there may be productivity related effect from
more equal wages as proposed by efficiency wages
hypothesis and may effect resource allocation towards
more productive activities as found in Sweden wages
variation compression and decompression study by Hibbs
Jr. & Locking [5]. Moreover, the relationship of relative
wages and productivity is also found to be matched with
the theory and previous study that we found [5, 20, 21].

2.3. Research Objectives and Hypotheses

This research aims [FJunderstand the wages and
productivity relationship to fill the gap in the literature of
minimum wages policy impact in Indonesia. We have
formulated several hypotheses to answer our research
objective based on theoretical framework and previous
studies on wages and productivity relationship. We
formulate one hypothesis that exploits minimum wages
policy implementation in Indonesia and one hypothesis
that relates relative wages difference between firms to
understand wages-productivity relationship as formulated
by Akerlof [4]. We used sample from medium to large
firms in food and beverages industry to answer the
hypothesis as this industry play major role in Indonesian
manufacture.

1.  Firms that adjust their wages after the introduction of
new minimum wages policy have higher productivity
change compared to another firms. This hypothesis is
based on argument that firms tend to increase their
productivity instead of cutting employment in
respond to minimum wages increase as there is no
negative effect on employment after minimum wages
increase in  Indonesia especially for large
establishment [2]. Higher productivity is also
expected from efficiency wages effect that sourced
from the compression of relative wages variation as
minimum wages policy in Indonesia found to
decrease wage inequality [19]. Another source that
may increase firm productivity after minimum wages
increase is reallocation towards more
productive activities [5].

2. Relative wages have positive effect on firm
productivity. This hypothesis is based on efficiency
wages theory and previous empirical findings on
wages and productivity relationship. This hypothesis
is used to support the explanation of hypothesis 1.

resource
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3. Methods

This research employs methodology that was mostly
used in previous studies that we found to proof our
hypotheses. We separate the methodology in three parts,
(1) productivity estimation, (2) standard panel data
regression to proof wages and relative wages relationship
with firm productivity, and (3) natural experiment using
minimum wages policy implementation to understand
wages and productivity relationship.

3.1. Data and Variables

This research uses firm level data from Medium-Large
Manufacturing Firm Survey Indonesian Statistical Agency
for the period of 2010 — 2015. Other data are taken from
Indonesia’s Central Bureau of Statistics (regional
consumer price inffE¥) and local government decree
(minimum wages). Table 2 is the description of variable
used in this research.

Table 2. Description of Variable used in this research
Variable Code Description
Value of Output Y Firm total production value using constant price.
Production Worker L Daily average of total production worker in one year.
Capital Estimated of firm total fixed asset in year of survey using constant price.
Raw Material R Firm total raw material value using constant price.
Deflator CPI Regional Consumer Price Index
Production Worker WAGEP Total of production worker income in one year using constant price per Number of Production
Income per capita ! Worker
Minimum Wages MWAGE  Regional minimum wages based on each region decree
Relative Wages rw Ratio of production \n(er income per capita and its ange in each location.
T [1 if WAGE;_, < MWAGE; x L, x 12 < WAGE;,
Treatment T i 0 otherwhise
reatmen where WAGE;, is total of production worker income in one year and MWAGE; is regional
minimurgeiages.
. 1: Period for t
Period Dummy D D, {O:Pwiod Fort—1
Di Interacti . . L .
L“ﬂ[;e;m on ™D Dummy interaction (T; # D,) to calculate the effect of minimum wages policy.
t
szﬁzilvrli‘tayc?[l:l"m P Calculated using equation (3.2 2a) based on estimated production function parameter
Labor Productivity LP Calculated using equation (3.2 2a) based on estimated production function parameter
Capital Productivity KP Calculated using equation (3.2 2a) based on estimated production function parameter
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3.2. Production Function Estimation and Productivity

Calculation
This research employs Cobb-Douglas production
function to calculate productivity. Production function
parameters are estimated using one step production
function estimation as proposed by Wooldridge [11].
Using linearized CD production function,

Vie=a+wyf + x v+ v + ey, (3.2.1)

where all variables denoted in lowercase are in natural
logarithmic form, wy, is 1 x J vector of input variable,
w; is | x K vector of fixed variable, v, is unobserved
productivity, and e;; is white noise.

Wooldridge (2009) accommodated previous model
proposed by Olley Pakes (OP) dan Levinsohn Petrin (LP)
to offer one step production function estimation using
Generalized Method of Moment. Moments condition is
derived from production function characteristics as in OP
and LP. This method is using raw material as a proxy for
productivity as in LP.

In executing Wooldridge [11] production function
estimation, we employ prodest module in Stata. Prodest is
developed by Mollisi and Rovigatti [22] to provide
several productivity estimation techniques including one
proposed by Wooldridge [11]. Input variable (wy.)
used in the calculation is number of production worker in
natural logarithmic form, and fixed variable (x;) is total
estimated fixed asset using constant price in natural
logarithmic form and uses raw material for productivity
proxy (me). _

Estimated parameter is used to calculate total factor
productivity (Py), labor productivity (LP;;), and capital
productivity (K P;;) using this equation.

Pie = Yie — (B* Ly +y * k) (3.2.2a)
pic = In(B +7) (3.2.2b)

it
kpye = Iny + -2 (3.2.2¢)

Kip

3.3. Detecting Efficiency Wages Effect

This research exploits minimum wages policy as a
natural experiment to understand wages and productivity
relationship using difference-in-difference technique. This
method is used because it is able to support research
objectives as it used by previous study similar to this
research [16, 23]. Using standard difference-in-difference
equation,

Py= a+ yTi+ pDyy + 8(Ti+Dpy) + &, (3.3.1)

where P;, is total factor productivity, T; is firm that
affected by minimum wages policy, D, is dummy for
denoting time before and after minimum wages policy,
and &, iserror term.

This research also used standard panel regression
technique to understand efficiency wages hypothesis using
relative wages information.

pie = a + Pirwy + fawagepi + fasizey + PoAGE; +
BsDLOC:+ s RYRB: + el (3.3.2a)

Ipy = b+ Brrwy + Bgwagepy + B AGEy, +
P1oDLOC + B DURB, 4g§2c ~ (3.3.20)

kpy = ¢+ pipsizey + P13 AGE, + B,,DLOC; +
B.sDURB; + £2;, (3.3.2¢)

Parameters in equation (3.3.2) are estimated using
several panel data regression techniques (fixed effect,
random effect, and maximum likelihood) to make sure the
consistency of relationship.

Estimation results from equation (3.3.1) and (3.3.2) are
used to support efficiency wages hypothesis. The presence
of this effect in the ecfny is supported if the result
from (3.3.1) found positive relationship between
minimum wages p@E} and productivity and the results
from (3.3.2) found positive relationship between relative
wages and productivity.

4. Results and Discussion

4.1. Selection and Description of Areas

This research selects several regions that have relatively
huge concentration of food and beverages firm. Selected
region has at least 30 firm samples within 2010 — 2015
period. Table 3 reports all the region used in this research.

Table 3. Number of Firms in Selected Region

% of Total Firms in

No Region Nun_‘lher of Food and Beverages
Firms
Industry
1 Sidoarjo, East Java 82 3.99
5 Kebumen, Central 77 175
Java
3 Banyuwangi, East 7 145
Java
4 Garut, West Java 65 316
5 Cirebon, West Java 63 3.06
6 Pati, Central Java 58 2.82
7 Indramayu, West Java 47 229
8 Jember, East Java 42 2.04
9 Asahan, North 19 1.90
Sumatra
10 Kediri, East Java 39 1.90
11 Surabaya, East Java 34 1.65
12 Tulungagung, East 31 151
Java
13 Makassar, Sf)mh 10 151
Sulawesi
14 Pasuruan, East Java 30 1.46
Total 709 34 .48

4.2. Production Function Estimation Results

Estimated production function parameters are used to
calculate firm's productivity in each period. Variables
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used to estimate production function is firm output, capital,
production worker, and raw material. All variables are
estimated in its natural logarithmic form. Table 4 reports
its descriptive statistics.

Table 4. Production Function Variables Descriptive Statistics

Variables
Statistics
¥ k 1 r
Mean 14.82 13.04 3.54 1421
Maximum 2355 26.25 8.34 2332
Minimum 9.85 6.03 0.69 6.33
Standard Deviation 1.83 1.95 0.95 1.92

Source: Author calculation

Table 5 reports the estimation results. All estimated
coefficient shows positive sign as predicted by theory and
has strong significance level. The result of Wald constant
retum to scale test shows that this estimated production
function is not following constant return to scale.

Table 5. Production Function Estimation Results

Wooldridge (2009) Productivity Estimator
Observation: 3610
Group: 722

Wald test on constant return tuale: Chi2 = 8,61, p-value = 0,00

¥ Coef. Std. Err. z P=z [95% Conf. Interval]
i 021 0.01 1630 0.00 018 0.24
k 0.05 0.01 4.97 0.00 003 0.08
¥ 0.80 0.02 3293 0.00 0.7s 0.85

Source: Author calculation

Table 6 and Table 7 respectively show descriptive
statistics used in the model we estimate and correlation
matrix between independent variables. From the tables,
we make sure that we did not faced by multicollinearity
problem. The highest correlation coefficient is between
wage per capita and relative wage, but it is still relatively
low <0.8 to cause multicollinearity problem.

Minimum Wages, Relative Wages, and Productivity: An Empirical Analysis on Indonesia Food and Beverage Industry

Table 6. Descriptive Statistics of Relative Wages Related Variables

L Variables
Statistics
wagep rw  size  age P Ip kp
Mean B8 -0 354 1602 133 974 -1.06
Maximum 1528 49.64 834 107 2111 1662 657
Minimum 479 -099 069 0 852 522 997
Standard Deviation 1.69  1.13 095 162 1.63 144 151

Source: Author calculation

Table 7. Correlation Matrix of Relative Wages Related Variables

wagep w size age
wagep 1.00
w 0.51 1.00
size 0.10 0.02 100
age 0.16 0.05 0.23 1.00

Source: Author calculation

First to discuss is natural experiment of wages and
productivity relationship based on minimum wages
increase every year during 2011 — 2015 in Indonesia. The
EZlts of minimum wages increase are found to have
positive effect on firm productivity in food and beverages
industry. Table 8 show positive significant sign in
interaction variable in most year of minimum wages
increase, only for year 2013 that shows different sign.
These results imply that firms which previously operate
under minimum wages and adjust its wages to match
minimum wages have higher productivity change
compared to another firms.

We believe that these results are robust because there is
consistent strong positive effect in most observation
period. The effect in year 2012 — 2013 is excluded
because there may have another effect from economic
crisis that causes productivity to decrease. In year 2012
both labor and capital productivity increase but not
significant so the sign of total factor productivity is still
positive and we can still high confidence for positive
effect, while in 2013 we have weak negative effect on
labor productivity and positive capital
productivity so in total we have insignificant positive
effect on total factor productivity.

effect on
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Table 8. Estimation Results for Minimum Wages Effect on Productivity

Variables, p-value in ()

Year Variables
T; D, Ti*Dpy Constant
P 0.619™ (0.00) -0.035 (0.30) 0.723" (0.00) 13.06™ (0.00)
2011 ip 0334 (0.01) 0.153" (0.00) 0.695" (0.00) 96517 (0.00)
kp -0.3237 (0.02) 0.044 (027) 0.622" (0.00) 11727 (0.00)
P -1.307" (0.00) -0.006 (0.88) 0121 (0.08) 13837 (0.00)
2012 Ip 11217 (0.00) 0.009 (0.84) 0.073 (0.27) 10177 (0.00)
kp 0.018 (0.87) -0.058 (0.34) 0.092 (0.30) -1.089™ (0.00)
P 0.684" (0.00) -0.009 (0.76) 0.052 (0.46) 13.15™ (0.00)
2013 ip 0.674" (0.00) 0.025 (0.43) -0.074 (0.30) 9.569" (0.00)
kp -0.228 (0.11) -0.003 (0.94) 0.244" (0.02) -1.050™ (0.00)
P 05727 (0.00) 0.069" (0.08) 0.368" (0.00) 13197 (0.00)
2014 ip 05457 (0.00) 0.078” (0.04) 0.273" (0.00) 9.623" (0.00)
kp -0.004 (0.97) 0.030 (0.56) 0.398" (0.00) -1.050"" (0.00)
P 0451 (0.01) -0.048 (0.15) 0.408" (0.00) 1336”7 (0.00)
2015 ip 0.626” (0.00) -0.004 (0.90) 0.289™ (0.00) 9766 (0.00)
kp -0.3077 (0.10) -0.070 (0.13) 0.362" (0.00) -0.916™ (0.00)

WHRF are significance sign sign for 0,01/0,05/0.1

Source: Author calculation

To support the explanation of Table 9, it reports the
estimation results of relative wages and productivity
relationship.

The second estimation results are reported in Table 9
supporting argument for efficiency wages effect. The
results show positive significant effect of relative wages
on total productivity and labor productivity. This
relationship is consistent among 3 models reported in the
table. This result is a strong indication that efficiency
wages effect exists in Indonesia food and beverages
industry and there may the cause for firm productivity
increase after the increase of minimum wages that
compress the relative wages variation.

Strong indication of minimum wages effect positive

impact on productivity is supported by these findEgs.
Evidence from Table 6 showed how minimum wages have
a positive impact on firm productivity, while Table 9
shows positive relationship between relative wages and
productivity. This may explain why there is no negative
employment effect from minimum wages increase, as
firms are able to increase their productivity after adjusting
to minimum wages. The source of productivity increases
may be explained by evidence from Table 4.6, as relative
wages have significant effect on firm productivity, the
compression of relative wages experienced by firms that
adjust their wages to minimum wages increases their labor
and total factor productivity.
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Table 9. Estimation Results for Relative Wages and Productivity Relationship
Dependent Variables
Independent Variables p Ip kp
(1] 12] 13] 1] 12] 13] (1] 12] 13]
constant 11.27" 10.23" 10517 9.161" 86917 87637 -3.0347 0 23667 23697
(0.00)  (0.00)  (0.00) (0.00)  (0.00)  (0.00) (0.00) (0.00) (0.00)
size;, 0.419" 0.576" 0.518" - - - 0556 0.447" 0.447"
(0.00)  (0.00)  (0.00) (0.00) (0.00) (0.00)
age; - 0.0127  0.0147 - 0.0117 00137 - 200137 0.0137
(0.00)  (0.00) (0.00)  (0.00) (0.00) (0.00)
wagep; 0.062 0084 0072 00677 0088 0077 - - -
(0.00) (0.00) (0.00) (0.00)  (0.00)  (0.00)
Wi 0.074" 0.097" 0.09" 0.09" 0107 0.102" - - -
(0.07)  (0.04)  (0.00) (0.05)  (0.04)  (0.00)
DURB; - 0.898" 0919”7 - 0893 0.888" - -0.34" 034
(0.00)  (0.00) (0.00)  (0.00) (0.08) (0.03)
DLOC; - 0.00702  0.0034 - 00417 0.0446 - -0.165" 01657
(0.83)  (0.91) (023)  (0.16) (0.00) (0.00)
Observation 4332 4332 4332 4332 4332 4332 4332 4332 4332
() p-value

WHF are significance sign sign for 0,01/0,05/0.1

[1]: fixed effect robust standard error

[2]: random effect robust standard error

[3]: maximum likelihood

Source: Author calculation
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5. Conclusions

This research found supporting evidence on efficiency
wages theory, where minimum wages may increase firm
productivity thus it is not creating unemployment. The
relationship of relative wages and productivity is also
found to be matched with the theory and previous study.
This relationship may explain the source of firm
productivity increase after adjusting their wage to
accommodate minimum wages policy. This research
findings suggest that minimum wages policy is important
tool to create more equitable distribution of wages, while
it may also be used to spur productivity and thus
development process.
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