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Minimum Wages and Firm Exports:
Evidence from Vietnamese Manufacturing Firms”

Dong Xuan Nguyen
Vietnam National University Hanoi (VNU) — University of Economics and Business (UEB)
nx.dong@vnu.edu.vn

This paper investigates the relationship between the minimum wage and firm’s export
behavior by using firm-level data of Vietnamese manufacturing enterprises over the period
2010 through 2015. In this regard, I apply the logistic regression model for the probability
of exporting and the differences-in-differences analysis to the data, and find that raising
minimum wage standards drive no new exporters but a rise in a firm’s export sales. Less
productive and more labor-intensive firms raise their amount of exports in response to
increasing minimum wage levels. Being exposed to increasing minimum wage levels
makes a firm under-perform in terms of export sales compared to non-exposed firms.

Keywords: Wages, Exports, Vietham
JEL Classification: J38, F16, F23, 014

L. Introduction

Vietnam has undergone profound structural changes since 1986 when Vietnam
adopted its “Doi Moi (economic reform)” policy. Economic integration has been a
pivotal element of Vietnam’s strategy to “catch up” with neighboring countries. In
addition to membership in the World Trade Organization (WTO) in 2007, the ASEAN
Free Trade Area (AFTA) and several bilateral agreements, the recently approved WTO
Trade Facilitation Agreement in 2013, the implementation of the ASEAN Economic
Community (AEC) will urge Vietnam to develop an efficient and competitive market

* I am very grateful to the editor and three anonymous referees for their comments, which have
substantially improved my paper. I thank the National Foundation for Science and Technology
Development (NAFOSTED), Vietnam for the research support (502.99-2017.04). The usual
disclaimer applies.
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economy. With integration, and an increasingly sophisticated economy, demand for
formal economic institutions increased. After the accession to the WTO in 2007,
Vietnam has conducted various institutional reforms to create a level playing field for
both local and foreign investors. According to the Vietnam’s Trade Policy Report
prepared by the World Trade Organization (WTO),' the institutional reform process
helped boost investment, productivity and living standards, and resulted in a sharp
decline in the level of poverty over the last 25 years.

Over the past few years, the labor costs in Vietnam have significantly increased and
there is an ongoing discussion on how firms’ productivity are affected by these higher
labor costs, resulting in changes in firms’ export behavior. As can be seen from Figure
1, the average annual wage of an employee increased by about 77.4 percent from 2010
to 2015. In addition, there is a consistent increase in Vietnam’s export. The export
value in 2015 is about 2.3 times higher than in 2010. It seems that there is an apparent
positive association between labor costs and exports at the aggregate level. One
possible mechanism, through which labor costs in general and minimum wages in
specific affect international trade, is the possibility that increases in labor costs might
be quickly absorbed by growing labor demand in a country with strong growth rates
and a growing export sales. However, to some extent, it also seems inconsistent with
empirical findings about the negative association between minimum wages and firms’
profitability in Vietnam (see Cuong, 2017 and Vu et al., 2018). This motivates a more
detailed analysis combining both micro-level and macro-level data to explore the
factors that may affect the relationship between minimum wages, which lead to rising
labor costs, and firms’ export behavior.

Recent studies have extended the scope of the minimum wage impact from
macroeconomic outcomes such as employment (Fialova and Mysikova, 2009;
Bauducco and Janiak, 2018 and Sauer, 2018) to firm performance indicators (Riley
and Bondibene, 2017; Zhang and Liu, 2013; Mayneris et al., 2018; Bodnar et al., 2018
and Nguyen, 2019). An increase in minimum wages leads to a rise in labor cost, which,
in turn, forces a firm have to adjust its resource reallocation to other inputs. Previous
studies have demonstrated a mixed effect of the minimum wage on firm employment
(Bacek and Park, 2016; Caliendo et al., 2018; Clemens and Wither, 2019 and Pantea,
2020). This situation may have an indirect impact of the minimum wage on firm

! Vietnam’s Trade Policy Review Report can be found at https://www.wto.org/english/tratop_e/tpr
¢/s287 e.pdf (accessed January 21, 2021).
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performance. The effect of the minimum wage via this channel has opposing views in
the empirical studies (Draca et al., 2011; Riley and Bondibene, 2017; Nguyen, 2019;
Dosi et al., 2020 and Du and Wang, 2020). A possible channel through which a firm
may respond to changes in the minimum wage is the international trade that a firm
may reap the benefits of the economies of scale to absorb the increasing labor costs.
Thus, an investigation of the impact of the minimum wage regulation in Vietnam is
relevant to get a better understanding of whether the goals of minimum wage policies
in Vietnam have been achieved or not, as well as the minimum wage — export nexus.

Figure 1. Changes in Vietnamese Labor Costs and Exports, 2010-2015
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Source: Author’s own calculation using data collected from the General Statistics Office (GSO). Vietnam.
Data are in constant 2010 price.

This analysis is related to the extensive theoretical work on minimum wages and
trade. Most of these studies assume firm homogeneity and demonstrate that the effect
of the minimum wage on export depends on a combination of factors, including the
economic scale, industry and trade structure, and factor mobility in a country. Brecher
(1974) demonstrates that an increase in the minimum wage in labor-intensive countries
results in a drop in the price of capital, which increases (decreases) the exports of
capital-intensive (labor-intensive) products by developing a model with two goods,
two factors, wage distortions and the production technology of constant returns to scale.
Similar results were found by Neary (1985) when extending this framework to a setting
with more factors than goods. Egger at al. (2012) is one of the recent studies that
incorporate minimum wages in a trade model with heterogeneous firms. They argue
that in the trade model with heterogeneous firms, the negative spillover effects of an
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increase in minimum wages are possible in open economies and on employment. Bai
et al. (2018) develops a new model with heterogeneous firms under perfect competition
in a Heckscher-Ohlin setting to show that a binding minimum wage raises product
prices, encourages substitution away from labor, and creates unemployment. It reduces
output and exports of the labor intensive goods, despite higher prices and, less
obviously, selection in the labor (capital) intensive sector becomes stricter (weaker).
An empirical analysis conducted by Gan, Hernandez and Ma (2016) is supportive of a
negative impact of the minimum wage on firms’ export behavior for the case of China.
However, Ni and Kurita (2020) have demonstrated that Indonesian exports are not
negligibly affected by higher labor costs caused by the minimum wage. A positive
employment effect of the minimum wage has been also found for the case of Vietnam
(Nguyen, 2021). This study is therefore a useful complement to growing literature on
the channels through which the minimum wage has an impact on economic outcomes.

Previous studies on exports have mostly focused on the impacts of destination
characteristics and transport costs, which suggests a gap in research on how producer
costs affect export prices (Bastos and Silva, 2010 and Manova and Zhang, 2012).
These producer cost effects may be relevant for firms that are more likely to be price-
takers than price-setters, which may limit their ability to adjust prices in response to
rising costs. This study examines how firms react to changes in local labor conditions
which are measured through increases in minimum wage standards with respect to
firm’s export behavior. In this paper, I exploit an extensive firm-level dataset of
manufacturing firms in Vietnam and restrict the analysis period to 2010-2015 due to
the availability of firm’s export data, considering the heterogeneous impact across
different types of firms. During this period, I exploit the significant variation in local
minimum wages across different districts in Vietnam to examine the impact of minimum
wages on Vietnamese firm’s exporting activity. The detailed dataset allows me to
control in the analysis for the firm-level variables and macroeconomic conditions to
assess the impact of minimum wages. The estimation results suggest that a rise in the
regional minimum wage has no impact on the probability of a firm’s becoming an
exporter, but a positive impact on a firm’s export sales. I also find surprising evidence
that less productive (as measured by TFP) and labor-intensive firms raise their amount
of exports. The difference-in-differences analysis points in the direction that the
exposure to the rising minimum wage standards makes a firm under-perform in terms
of export sales. Moreover, the gap in export sales between the firms which are exposed

(© Korea Institute for International Economic Policy
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and the firms which are not exposed to rising minimum wage standards was widening
after the introduction of a uniform regional minimum wage system in Vietnam in 2012.

The remainder of this paper is organized as follows. Section II provides more details
about the minimum wage system in Vietnam. Section III describes the data and
empirical specifications to examine the effects of the minimum wage on firm’s export
behavior. Section IV presents and discusses the estimation results. Section V performs
robustness checks and Section VI concludes.

I1. The Minimum Wage System in Vietnam

The Labor Code of Vietnam was first adopted in June 1994 and entered into force in
January 1995. Accordingly, Vietnam has introduced the minimum wage system since
1995 by adopting the Government Resolution No. 05/CP dated 26 January 1994 in
accordance with this Labor Code. The minimum wage levels in Vietnam are subject to
change upon the introduction of new decree or resolution by the Vietnamese government.
Accordingly, the common minimum wage was applied to all enterprises of all economic
sectors.” The Vietnamese Labor Code has been revised five times, in 2002, 2006, 2007,
2012 and 2019. The minimum wage system was also changed accordingly. The major
change to the Vietnamese minimum wage system was the establishment of the National
Wage Council in July 2013 in accordance with the revised Labor Code adopted in 2012.
The National Wage Council consists of representatives from the Ministry of Labor, War
Invalids and Social Affairs (five members), Vietnam General Confederation of Labor
(five members) representing laborers and Vietnam Chamber of Commerce and Industry
(five members) representing employers. The National Wage Council has made policy
recommendations to the Vietnamese government on the regional minimum wage several
times since 2014. Vietnam’s minimum wage establishment mechanism was therefore
switched substantially from the mechanism which was established and announced by
the Government only in accordance with 1994 Labor Code to the mechanism which was
established and based on the results of tripartite negotiations related to industrial relations
in accordance with the 2012 Labor Code.?

2 For more detailed analysis on the minimum wage system in Vietnam, see Brassard (2004).

3 For more details on the changes to the minimum wage system in Vietnam, see news on National
Wage Council at http://baochinhphu.vn/Chinh-sach-moi/De-xuat-co-cau-to-chuc-hoat-dong-cua-
Hoi-dong-tien-luong-quoc-gia/395097.vgp (in Vietnamese language, accessed January 21, 2021).
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104 Dong Xuan Nguyen

The minimum wage system was officially introduced and applied in 2006. This
system stipulated three levels of the regional minimum wage for domestic and foreign-
invested enterprises, respectively. The regional minimum wages are always higher for
foreign-invested firms than for domestic firms. The regional minimum wages are
applied to different cities, urban and rural districts of 63 provinces/central cities in
Vietnam according to their economic development. For example, urban and rural
districts in Hanoi city are divided into three minimum wage levels. The system has
changed its number of regional minimum wage levels to four regional levels since
2009 and applied discriminatively to the domestic and foreign-invested firms. Region
1 consists of centrally controlled cities (or municipalities) and districts with highest
economic growth and development. Region 2 includes districts which belong to a
certain province or municipality and achieve high economic growth and development.
Region 3 is comprised of districts with relatively low economic growth and development
and Region 4 includes districts with the lowest economic growth and development.

During the period of analysis, minimum wages were adjusted on an annual basis.
More importantly, Vietnam has abolished its discrimination against the domestic and
foreign-invested firms in terms of minimum wages since 2012.* Consequently, the
four regional minimum wage levels are applied commonly to both domestic and
foreign firms depending on their location. Changes in the minimum wage system in
Vietnam from 2012 presented challenges to the domestic firms due to the lack of
differences in minimum wages applied to domestic and foreign firms as shown in
Figure 2. On average, the minimum wage increases from 713 thousand Vietnamese
dong in 2011 to 1,260 thousand Vietnamese dong in 2012 (in constant 2010 price), a
rise by about 60.7 percent for domestic firms, whereas, foreign firms face a rise in
minimum wages by about only 36.5 percent in 2012 compared to 2011. Overall,
minimum wages in Vietnam increased substantially since 2009. In particular, the
minimum wage applied to foreign firms in 2015 increased 2.5 times compared to 2009,
while the minimum wage rose 3.6 times during this period for Vietnamese domestic
firms.

4 For more details, see Hansen et al. (2016).
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Figure 2. Vietnamese Minimum Wages, 2009-2015
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Source: Author’s own calculation (Data are in constant 2010 price)

III. Empirical Strategy and Data
1. Data

The main data source of this analysis is the firm-level data from the Vietnam
Enterprise Census survey conducted by the General Statistics Office (GSO), Vietnam
since 2000. However, due to the availability of firms’ export data, this study places the
focus on the period 2010 through 2015 and the firms with at least ten employees and
present during the sample period. The dataset contains information on economic and
financial characteristics of each of the surveyed firms. The information on firms’ gross
revenue, cost of sales, assets, depreciation, liabilities, inventories, profits, taxes, number
of employees, etc. allows me to estimate the total factor productivity following a
widely used Levinsohn-Petrin procedure proposed in Wooldridge (2009) as well as to
control for other firm-level variables.’

5 The TFP estimation results are available upon request.
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This firm-level dataset is complemented with the minimum wage standards adopted
by the Vietnamese government between 2010 and 2015. The data on minimum wages
are obtained by browsing the government’s decrees on the internet to collect the
minimum wage groups for rural and urban districts of each central city, and cities and
districts of each province.® The province-level data on the macroeconomic conditions
come from various volumes of statistical yearbooks of each province.

Table 1. Summary Statistics of Key Variables

Variables Unit Mean Std. dev. Min Max
If firm exports 0.35 0.48 0 1
Log of export value 1000 USD 3.24 5.01 -0.23 22.96
Log of real minimum wages 1000 VND 7.30 0.35 6.52 8.00
If firm imports 0.38 0.49 0 1
g‘fo?gf:ﬁ; tﬁ?ynahzed total 048 098 735 378
Log of capital-labor ratio Million VND per employee 4.31 1.45 -6.01 10.13
Log of firm size Million VND 1005 1.82 -0.24 19.93

Log of real provincial gross

domestic products (RGDP) Million VND 1847  1.15 15.14 20.25
Log of provincial real annual wage Million USD 8.27 0.24 7.54 9.01
Log of trade openness % 5.01 0.89 -1.91 6.92
# observations 55,692

Notes: Firm’s export value is deflated by export price index at the two-digit industry level. The minimum
wage is also deflated by producer price index at the two-digit industry level. Firm age is an indicator
variable which is comprised of start-up, young (no more than 5 years of establishment) and
experienced (more than 5 years of establishment) firms. Firm ownership is also an indicator variable
which is comprised of private domestic and foreign firms.

The microdata of firms and the macroeconomic data of the minimum wage at
district-level are then combined for this analysis. The final working sample is a
balanced panel of 55,692 observations, corresponding to 9,282 foreign and domestic
private enterprises (72.5 percent are domestic and 27.5 percent are foreign firms)
across 713 provincial cities/districts and 165 five-digit Vietnamese Standard Industrial

% For more details on the minimum wage, see the government’s decrees number 103/2014/ND-CP;
182/2013/Nb-CP; 103/2012/ND-CP; 70/2011/ND-CP; 107/2010/ND-CP; 108/2010/NDb-CP; 98/
2009/ND-CP and 97/2009/ND-CP.
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Classification (VSIC) manufacturing industries.” On average, about 35 percent of the
total number of firms are exporting firms. In addition, some of the firm-level control
variables included in the analysis present missing values. The results presented below,
however, are generally not sensitive to these firm entries, exits and missing values.
Table 1 presents summary statistics of key variables used in the regressions. Both the
real minimum wage and various variables exhibit substantial variations in the sample.

2. Empirical Specification

This paper seeks to analyze the impact of the minimum wage on firm’s export
behavior in terms of the extensive margin (or the number of exporting firms) and the
intensive margin (or firm’s amount of exports). As documented in Gan, Hernandez
and Ma (2016), I conduct the following regression analysis to quantify the impact of
the minimum wage on firm export.

DEXPl]pt = alMVVjpt + azTFPi]'p't_l + a3Xi]'pt + (X4Zpt + Hi + T[] + Tp + Pt + ul]pt (1)
VEXPBjpt = BiMWjp: + B2 TFPyp 1 + B3Xijpt + BaZpe + i + 7 + Tp + @ + Ujjpe (2)

where, 1, J, p, and t denote firm, industry, province, and time, respectively. DEXP;j,¢
is a dummy variable which takes a value of unity if a firm exports, and zero otherwise
(the extensive margin of export). VEXP;jp¢ is the log of value of firm exports deflated
by the export price index, or the intensive margin of export, deflated by the export
price index. MWj,; is the minimum wage at the district level of each province,
deflated by producer price index. Xjj,; is a vector of firm characteristics and the
one year lag of financial variables are included to control for possible endogeneity
and simultaneity problems. Zy is a vector of province characteristics to capture the
macroeconomic conditions’ effects on firms’ export behavior. y;, 7, T,, and @,
captures the fixed effects to vary by individual firms, industry, province and time,
thus eliminating the between-firm, industry, province and time variation and better

7 The state-own enterprises are applying the common minimum wage system, which is different
from the regional minimum wage system in Vietnam. Those firms are, therefore, excluded from
the sample.
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controlling for the specific economic shocks. And ujj,; is the error term. The
. t .2 _

regressions use TFPy, 1 = log (tfp;ijp:t-1) = log (%) as a control for firm-
,t—1

specific productivity.® TFP;jp -1 denotes the productivity of firm i which is lagged

one year to control for potential endogeneity of firm’s performance on the export
behavior, especially as firms’ total factor productivity (TFP) may also be improved
as firms can learn from exporting. In the regressions, the firm-specific productivity
is normalized by m, the average productivity of the industry j.” In this paper,
I estimate equation (1) using fixed effects logistic regression model (nonlinear
model), which enable me to analyze the between-firm differences with respect to the
effects of minimum wages on the probability of a firm’s becoming an exporter as
well as a linear probability model as a robustness check.

IV. Estimation Results

This section presents the estimation results. This paper aims to examine the effects
of minimum wages on firm’s export behavior in terms of the extensive and intensive
margins. The key variable of interest is the minimum wage. Table 2 summarizes the
estimation results for the baseline specifications. The first two columns correspond to
the regression results for the Linear Probability Model (LPM) and Fixed Effects
Logistic Regression Model and the third column presents the results for the intensive
margin of export.'” As one can see from the first column, the coefficient of minimum
wages is statistically insignificant and positive, and of a relatively small magnitude of
0.001. An insignificant and positive coefficient of the minimum wage is also found
for the fixed effect logistic regression model in the second column at the magnitude of
0.018. These results suggest that the minimum wage has no impact on the probability
of exporting. The third column reports a statistically significant and positive coefficient
for the minimum wage, pointing to a direction that a one percent increase in the
minimum wage led to 4.443 percent rise in firm’s export sales. The estimation result

8 The Total Factor Productivity (TFP) is estimated following the IV-GMM modified Levinsohn-
Petrin procedure proposed in Wooldridge (2009).

° This method is proposed in a seminal paper by Berman et al. (2012).

10 Tn this paper, the marginal effects of explanatory variables are reported for all the Fixed Effects
Logistic Regression Models.
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indicates that the minimum wage exerts a positive impact on the extensive margin of
a firm’s exports. These findings conflict with previous findings for the case of China

Table 2. Minimum Wages and Firm’s Export: Baseline Models

. Amount of
Exporting status exports
Coefficient 1) )
Linear Probability Fixed Effects 3)
Model (LPM) Logit Model
Log of minimum wages 0.001 0.018 4.443%%*
& & [0.022] [0.038] [0.798]
Lag log normalized firms’ TFP [_(? (())(?35 ] [_(()) (())(());1] [_(()) (())56 ,;)]
skeksk
Lag of Capital-labor ratio [8882] [88(1)8] Ot(2)6032 5]
Lag of firm size 0.015%** 0.016 0.008
& [0.003] [0.029] [0.043]
If firm imports 0.221%** 0.109%*** 2.158%**
P [0.020] [0.004] [0.191]

. -0.003 -0.004 -0.171
Firm age (old firms) [0.004] [0.004] [0.103]
If domestic private firms [_é) (());‘ 91] [_(()) 322 87] [_(()) 53 6508]

_ sk
Log of provincial real GDP [883;] [ (()) 821 90] 3{32904 6]
- 0.032 0.024 -0.170
Log of provincial average annual wage [0.032] [0.048] [0.703]
Log of provincial trade openness -0.021 -0.028 -0.180
gotp P [0.014] [0.051] [0.333]
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
# observations 44,947 10,596 44,947
Log likelihood -5,312
Adj. R-squared 0.764 0.746

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level.
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110 Dong Xuan Nguyen

in which Gan, Hernandez and Ma (2016) find a negative impact on firm export. However,
the result to some extent points to such a similar direction as the case of Indonesia in
which Ni and Kurita (2020) find an increase in the probability of exporting. The
positive impact of the minimum wage on export becomes plausible in the case that an
increase in the amount of exports would lead to an increased profit margin of the
incumbent exporters, thus mitigating pressure from increasing labor cost due to the
raising of the minimum wage standards.

Regarding firm-specific productivity, the estimates for the normalized total factor
productivity reveal that the productivity has no significant impact on either the intensive
margin or the extensive margin of a firm’s exports. These results are contrary to the
findings of the previous case studies for Vietnam (Newman et al., 2017) that firms
actually learnt by exporting. The coefficient for the capital-labor ratio is positive and
statistically significant for the case of the extensive margin regression. This allows us
to believe that a firm can increase its export sales as it becomes more capital-intensive.
The coefficient for other controls such as firm size, firm age, firm ownership, provincial
average wage and trade openness is insignificant, indicating no impact on firm exports.
The estimates for the importing status and provincial GDP reveal that a firm increases
its export in both the extensive and intensive margin if it imports, and that the provincial
GDP has a positive impact on the amount of firm exports.

V. Robustness Check

The estimation results suggest a non-trivial impact of changes in the Vietnamese
regional minimum wage on firm’s export behavior. In this section, alternative
estimations are performed to further assess the validity of the estimated results. I examine
the potential heterogeneous impacts across firms with different wage and productivity
levels. Second, I exploit the significant differentiated variations in minimum wages
before and after introduction of the uniform regional minimum wage system in 2012
by implementing a difference-in-differences framework.

1. Heterogeneous Impact
Changes in the minimum wage may also have a differential impact across different

firms (Draca et al., 2011 and Riley and Bondibene, 2017). Gan, Hernandez and Ma
(2016) provide supportive evidence that rises in the minimum wage seems to have a
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stronger negative effect on low-wage and labor-intensive firms in China. Hence, the
impact of minimum wages on firm’s export behavior may also differ across different
types of firms. The following specification is therefore considered to evaluate this
heterogeneous impact.

DEXPjpe = YiMWjpe + V2 Dijpe + YaMWipe * Dipjie + YaTFPyjp -1 + YsXijpt
+ YeZpt + Ui + T + Ty + @ + Ujjpe
3)
+ 86Zpt + Uy + 1 + Tp + ¢ + Ujjpe
“4)

where D;jy,; is the grouping variables to distinguish among different types of firms.

The parameters of interest are y; in equation 3 and 83 in equation 4, which capture
the potential differences in the impact of the regional minimum wages on different
firm groups. The other variables are as defined as in equations 1 and 2. In this section,
the heterogeneous effects are allowed for on the basis of firms’ average wage and total
productivity as well as capital intensity levels.

First, I focus on the heterogeneous impact across different levels of firms’ average
wage. Table 3 reports on the estimation results of the coefficients of interest only. As
can be seen from this table, the coefficient of minimum wages is statistically
insignificant for the linear probability model and the fixed effects logistic regression
model. This suggests that the minimum wage has no impact on the probability of
exporting. However, the estimates for the amount of exports regression yield a positive
and significant coefficient of the minimum wage, and its magnitude indicates that a
one percent increase in the minimum wage leads to 5.598 percentage point increase in
export sales. In the third columns, the coefficients of the interaction terms are statistically
significant and positive. Their magnitudes become smaller and smaller as we move to
the higher quintiles of firm’s average wage. As presented in the table, the estimate for
the interaction is 5.259, 4.489, 3.460 and 1.951 for the second, third, fourth and fifth
quintiles, respectively. These estimates suggest that firms, which pay a higher wage,
do not increase their amount of exports as much as firms which pay a lower wage. The
possible mechanism is that firms the minimum wage exerts stronger pressure on the
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firms which pay lower than or just around the minimum wage level so that those firms
have to find the solutions to absorb the adverse impact of minimum wage policies.
Some possible mechanisms that firm may take are: (i) to increase their labor productivity
(as documented in Nguyen, 2019); (ii) to increase their sales revenue, to raise profit
margin, and (iii) to increase investment in research and development (R&D) activities
to strengthen their competitive edges. An increase in export sales in the case when a
firm opts for the stability of its export commodity’s price to avoid losing the incumbent
customers is equivalent to a rise in firm’s profit margin.

Table 3. Firm’s Export Regressions by Quintiles of Firms’ Average Wage

Exporting status Atlf;:;t()f
Coefficient (1) )
Linear Probability Logistic 3)
Model (LPM) Regression Model

Log of minimum wages -0.007 0.310 3.508%

[0.023] [0.538] [1.003]
Log of minimum wages * Quintile 2 [ggill] ?ng:; 5t3'5892*0*]*
Log of minimum wages * Quintile 3 [382461] [gggg] 4{3?;;;?
Log of minimum wages * Quintile 4 [-8 (?20 65] [-8 3057 58] 3{3?:;?
Log of minimum wages * Quintile 5 [-8 (?2023] [8228] 1[092;;;
Firm-level controls Yes Yes Yes
Province-level controls Yes Yes Yes
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
# observations 44,933 10,583 44,933
Log likelihood -5,302
R-squared 0.764 0.751

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level.

As a robustness check for the differential impact of the minimum wage, instead of
the minimum wage level, I include a log difference between the minimum wage and
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the mean wage in the region as the main explanatory variable as employed in Lee
(1999). The estimation results are summarized in Table 4. As can be seen from the
table, the coefficient of the log difference is also statistically insignificant for the
probability of exporting regression, however statistically significant and positive for
the amount of exports regression. These estimates suggest that the raising minimum
wage standards have a positive impact on firm’s export sales (about 6.249 percentage
point increase). The interaction term between the log difference and different quintiles
of average wage is strongly significant and its magnitude is 2.230, 2.157, 1.564, and -
0.793 for the second, third, fourth and fifth quintiles of average wage, respectively.
These findings also support evidence that low-wage firms increase their amount of
exports much more than high-wage firms.

Table 4. Firm’s Export Regressions by Quintiles of Firms’ Average Wage
(Robustness Check)

Amount

Exporting status
P g statu of export

Coefficient ) 2)
Linear Probability Fixed Effects 3)
Model (LPM) Logit Model

Log difference between the minimum wage and 0.009 0.028 6.249%**
the region’s mean wage [0.034] [0.057] [0.787]
. o 0.019 0.014 2.230%**
%
Log difference * Quintile 2 [0.013] [0.029] [0.395]
. o 0.030** 0.009 2. 157H**
*
Log difference * Quintile 3 [0.014] [0.021] [0.228]
. L 0.026%*** -0.017 1.564%**
*
Log difference * Quintile 4 [0.010] [0.035] [0.176]
. L 0.015 -0.003 -0.793%**
%
Log difference * Quintile 5 [0.016] [0.015] [0.238]
Firm level controls Yes Yes Yes
Province-level controls Yes Yes Yes
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
# observations 44,933 10,583 44,933
Log likelihood -5,302
R-squared 0.764 0.276 0.754

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level.
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I now turn to examine the differential effects across firms with different levels of
total factor productivity. The key variable of interest is the interaction term between
minimum wages and firm-specific productivity. The results of the coefficient of interest
are summarized in Table 5. The coefficient of the minimum wage is statistically
insignificant for the linear probability model and fixed effects logistic regression model.
This again confirms no impact of the minimum wage on the probability of exporting.
The coefficients of the minimum wage and firm-specific productivity are both positive
and statistically significant for the export sales. However, the interaction term between
minimum wage and normalized firm-specific productivity is statistically significant
and negative. Note that the estimate for the minimum wage variable is the impact of
minimum wages for firms with an average level of total factor productivity. The
coefficient of the interaction is negative, indicating that less total factor productive
firms are increasing their export sales in response to raising minimum wage standards.
To some extent, this points to a direction contrary to the findings by Newman et al.
(2017) that firms actually learnt by exporting.

Table 5. Minimum Wages, Firm’s Export and Firm’s Specific Productivity

Exporting status Amount of
exports
Coefficient ) 2)
Linear Probability Fixed Effects 3)
Model (LPM) Logit Model

Log of minimum wages -0.001 0.016 2.193™

[0.025] [0.035] [0.844]

skeskook

Lag log normalized firms’ TFP [8 (())30;‘] [88‘1;] ! 1[03gg 6]
Log of minimum wages * Lag -0.001 -0.003 -1.556%*%*
log normalized firms’ TFP [0.005] [0.007] [0.134]
Firm level controls Yes Yes Yes
Province-level controls Yes Yes Yes
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
# observations 44,947 10,596 44,947
Log likelihood -5,311
R-squared 0.764 0.276 0.753

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level.
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Table 6 reports the estimates for the heterogeneous impact of the minimum wage
across different level of capital intensity. As shown in the table, the coefficients of the
minimum wage and the interaction term between the minimum wage and capital
intensity are statistically insignificant for the linear probability model and the fixed
effects logistic regression model. The coefficients of these variables for the amount of
exports regression are positive and statistically significant. These results indicate that
the minimum wage and capital intensity have a positive impact on firm’s export sales.
However, the interaction term of these two variables is also statistically significant but
negative. The magnitude of the interaction leads us to believe that a one percent
increase in capital-labor ratio results in 0.481 percentage point decrease in the positive
impact of the minimum wage on export sales. In other words, the minimum wage
positive impact is stronger on labor-intensive firms. These findings conflict with the
results found by Gan, Hernandez and Ma (2016) that the rising minimum wage levels
have a stronger negative effect on labor-intensive firms.

Table 6. Minimum Wages, Firm’s Export and Firm’s Capital Intensity

Exporting status Agg:;::f
Coefficient D )
Linear Probability Fixed Effects 3)
Model (LPM) Logit Model
Log of minimum wages 0.001 0.018 6.733%%*
[0.023] [0.040] [0.879]

Lag Capital-labor ratio [88(1);] [8322] 3?).2820*1?*
Log of minimum wages * Lag -0.001 0.001 -0.481%**
Capital-labor ratio [0.002] [0.003] [0.084]
Firm level controls Yes Yes Yes
Province-level controls Yes Yes Yes
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
# observations 44,947 10,596 44,947
Log likelihood -5,312
R-squared 0.764 0.275 0.747

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level.
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2. Difference-in-differences Estimation

This section draws on the important change in the Vietnamese regional minimum
wage system. As opposed to the discrimination against foreign and domestic private
firms, a uniform regional minimum wage rate has been applied to firms on a non-
discriminatory basis since 2012. The rise in the regional minimum wage in 2012 is
about 61 percent for domestic firms, while only 37 percent for foreign firms, compared
to the rate applied in 2011. To reveal the causal effect of the introduction of a uniform
regional minimum wage, [ apply a difference-indifferences framework. I partition the
manufacturing firms into a treatment group and a control group based on the average
monthly wage in the period t-1, prior to the enforcement of the regional minimum
wage rate in the period t."" Accordingly, the treatment group consists of firms which
are exposed to the treatment (hereinafter referred to as “exposed firms™), and the
control group is comprised of firms which are not exposed to the treatment (hereinafter
referred to as “non-exposed firms”). Comparing the outcomes for the exposed firms
with those for the non-exposed firms, I can capture the effect of the introduction of a
regional minimum wage rate during this period. Thus, the following specification is
considered.

DEXPy,: = a + @Exposed,j,; + wExposed,;jy, * Uniform, + n3TFPy, ¢4
+ NaXijpe + NsZpe + Hy + 75 + Tp + Q¢ + Ujjpe
®)

VEXPjjpt = o + @Exposed;j,; + wExposed;j,; » Uniform; + e3TFPy, 4
+ &4 Xijpt + WsZpe + Uy + T + Ty + Q¢ + Ujjpe
(6

where Uniform, is a dummy variable for periods after the initial uniform regional
minimum wage rate was applied, i.e. for observations coming from the post-Uniform
2012-2015 period. Exposed; is a dummy variable for firm’s average wage at t-1
being below the regional minimum wage rate at t. The coefficient of interestis w. This

1" A more proper measure would be the proportion of employees whose monthly wage is below the
minimum wage rate prior to the implementation of the policy (Dube et al., 2007). Unfortunately,
due to the data availability, I cannot use this measure.
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measures the gap in export performance between exposed and non-exposed firms in
the post-Uniform period, relative to the exposed versus non-exposed gap in the pre-
Uniform period. However, note that the total export performance differential between
exposed and non-exposed firms after the Uniform rate is applied, is measured by the
sum of ¢ + w.

Table 7. Firm’s Export Regressions: Exposure to Treatment

Exporting status Amount of export
Coefficient . M > . 2
Linear Probability Fixed Effects 3)
Model (LPM) Logit Model
Exposed -0.006 -0.008 -0.680%***
[0.008] [0.012] [0.180]
skkesk
Exposed * Uniform [8:8?);] [8:8(1);] 1i(l).12676]
Firm-level controls Yes Yes Yes
Province-level controls Yes Yes Yes
Firm fixed effects Yes Yes Yes
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Province fixed effects Yes Yes Yes
F-test a+p=0 0.36 1.29 8.16
Prob >F 0.702 0.526 0.001
# observations 44,947 10,596 44,947
-5,312
R-squared 0.764 0.278 0.744

Note: *** ** and * denote significance levels at the 1%, 5% and 10%, respectively. Robust standard
errors are in brackets and clustered at the province level. The F-test is to test the equality in absolute
terms of the estimated coefficients on Exposed and Exposed x Uniform. The probabilities (below
0.01) indicate that this equality is rejected at the 1% confidence level.

The estimates are presented in Table 7. As can be seen from this table, the coefficient
of the exposure to the raising minimum wage standards is not statistically significant
for the probability of exporting regression. However, it is strongly significant and
negative for the amount of exports regression. Controlling for initial firm characteristics,
the negative and significant coefficients of the exposure to an increase in the minimum
wage on its own reveal that exposed firms under-performed before the 2012 reform
compared to non-exposed firms in terms of export sales. However, the 2012 reform
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reversed the situation as demonstrated by the significant and positive coefficient on the
interaction between Exposed and Uniform dummies. Concretely, the uniform wage
rate introduction led to a relative rise in export sales of the exposed firms. All else
equal, the gap in export sales between exposed and non-exposed firms rose by 1.116
percent following the reform compared to its pre-uniform level. The F-test shown at
the bottom of each column is to test the difference in trends between exposed and non-
exposed firms after the introduction of uniform minimum wage rate. The null
hypothesis is that the sum of the estimated coefficients on the exposure dummy and
the interaction term equals zero. The probabilities which are below 0.01 indicate that
the null hypothesis is rejected at the 1% significance level. The estimated results
clearly indicate that the introduction of uniform minimum wage system in 2012 was
binding and put more wage pressure on low-wage firms than before. Consequently,
the increases in regional minimum wages allowed laggard firms to achieve wage
growth trends that are superior to those experienced by the other firms.

VI. Conclusions

The continuous rise of minimum wage standards in Vietnam in recent years has
received a lot of attention in academic and policy forums. This paper provides a useful
complement to the growing literature on the impact of the minimum wage. I use
extensive firm-level data of Vietnamese manufacturing firms in 2010 through 2015 to
explore the linkage between rising minimum wages and firm’s export in terms of both
the extensive and the intensive margins. The estimation results suggest that the rising
minimum wage standards have no impact on the probability of a firm’s becoming an
exporter. In contrast, the effect on the intensive margin of firm’s export is statistically
significant and positive. The estimates provide evidence that raising minimum wage
standards urge the incumbent exporting firms to raise their export sales to make the
most of economies of scale rather than to become a new exporter.

I then conduct additional alternative regressions to validate these findings. I observe
no association between the minimum wage and the probability of exporting, but a
positive impact of the minimum wage on the export sales. Low-wage firms increase
their amount of exports much more than high-wage firms do. However, a surprising
finding is that less productive and more labor-intensive firms raise their export sales
more. This supports the intuition that low-wage firms are more vulnerable, thus more
sensitive to the raising minimum wage level and one of possible mechanism is to

(© Korea Institute for International Economic Policy



Minimum Wages and Firm Exports: Evidence from Vietnamese Manufacturing Firms 119

increase their export sales to realize an increased profit margin. This impact is also
reaffirmed when I further introduce a difference-in-differences framework analysis to
the data. The estimates points in the direction that a firm that pays its workers lower
than the regional minimum wage level under-performed in terms of export sales
compared to non-exposed firms. Moreover, the gap in export sales between the firms
which are exposed and the firms which are not exposed to a rising minimum wage
standards was widening after the introduction of a common regional minimum wage
system in 2012 Vietnam.

In summary, the regression analysis suggests that confronted with substantial
increases in labor costs from policies to raise the pay of low wage workers, the
manufacturing firms in Vietnam had to raise their amount of exports to increase their
profit margins as well as to make the most use of the economies of scale. However,
the rising minimum wage standards did not drive any new exporters. In this study, the
availability of the data does not allow me to analyze a possible channel that a firm may
invest in R&D activities to become more productive, have higher markup as well as
strengthen its competitiveness to absorb the adverse impact of rising production costs.
The drivers of new exporters and this R&D channel as well would be therefore a useful
venue for future research on firms’ behavior.

REFERENCES

Baek, J. and W. Park. 2016. “Minimum Wage Introduction and Employment: Evidence from
South Korea,” Economics Letters, vol. 139, pp. 18-21.

Bai, X., Chatterjee, A., Krishna, K. and H. Ma. 2018. Trade and Minimum Wages in General
Equilibrium: Theory and Evidence. NBER Working Papers, no. 24456.

Bastos, P. and J. Silva. 2010. “The Quality of a Firm’s Exports: Where You Export to Matters,”
Journal of International Economics, vol. 82, no. 2, pp. 99-111.

Bauducco, S. and A. Janiak. 2018. “The Macroeconomic Consequences of Raising the Minimum
Wage: Capital Accumulation, Employment and the Wage Distribution,” European Economic
Review, vol. 101, pp. 57-76.

Berman, N., Martin, P. and T. Mayer. 2012. “How Do Different Exporters React to Exchange
Rate Changes?” Quarterly Journal of Economics, vol. 127, pp. 437-492.

Bodnar, K., Fadejeva, L., Iordache, S., Malk, L., Paskaleva, D., Pesliakaite, J., Jemec, N. T.,
Téth, P. and R. Wyszynski. 2018. “How Do Firms Adjust to Rises in the Minimum Wage?
Survey Evidence from Central and Eastern Europe,” IZA Journal of Labor Policy, vol. 7,
no. 11, pp. 1-30.

(© 2021 East Asian Economic Review



120 Dong Xuan Nguyen

Brassard, C. 2004. “Wage and Labour Regulation in Vietnam within the Poverty Reduction
Agenda,” Policy and Society, vol. 23, no. 2, pp. 49-77.

Brecher, R. A. 1974. “Minimum Wage Rates and the Pure Theory of International Trade,”
Quarterly Journal of Economics, vol. 88, no.1, pp. 98-116.

Caliendo, M., Fedorets, A., Preuss, M., Schroder, C. and L. Wittbrodt. 2018. “The Short-Run
Employment Effects of the German Minimum Wage Reform,” Labour Economics, vol. 53,
pp. 46-52.

Clemens, J. and M. Wither. 2019. “The Minimum Wage and the Great Recession: Evidence of
Effects on the Employment and Income Trajectories of Low-Skilled Workers,” Journal of
Public Economics, vol. 170, pp. 53-67.

Cuong, N. V. 2017. “Do Minimum Wage Increases Matter to Firm Profitability? The Case of
Vietnam,” Journal of International Development, vol. 29, no. 6, pp. 790-804.

Draca, M., Machin, S. and J. Van Reenen. 2011. “Minimum Wages and Firm Profitability,”
American Economic Journal: Applied Economics, vol. 3, no. 1, pp. 129-151.

Dosi, G., Virgillito, M. E. and X. Yu. 2020. “The Wage-Productivity Nexus in the World
Factory Economy,” World Development, vol. 129.

Du, P. and S. Wang. 2020. “The Effect of Minimum Wage on Firm Markup: Evidence from
China,” Economic Modelling, vol. 86, pp. 241-250.

Dube, A., Naidu, S. and M. Reich. 2007. “The Economics Effects of a Citywide Minimum
Wage,” Industrial and Labor Relations Review, vol. 60, no. 4, pp. 522-543.

Egger, H., Egger P. and J. R. Markusen. 2012. “International Welfare and Employment
Linkages Arising from Minimum Wages,” International Economic Review, vol. 53, no. 3,
pp- 771-790.

Fialova, K. and M. Mysikova. 2009. “The Minimum Wage: Labour Market Consequences in
the Czech Republic,” Czech Journal of Economics and Finance, vol. 59, no. 3, pp. 255-274.
<https://journal.fsv.cuni.cz/mag/article/show/id/1159> (accessed November 21, 2020)

Gan, L., Hernandez, M. A. and S. Ma. 2016. “The Higher Costs of Doing Business in China:
Minimum Wages and Firms’ Export Behavior,” Journal of International Economics, vol.
100, pp. 81-94.

Hansen, H., Rand, J. and N. Torm. 2016. The Impact of Minimum Wage Adjustments on
Vietnamese Wage Inequality. Hanoi: International Labour Organization (ILO) Country
Office for Viet Nam. <http://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/--
-ilo-hanoi/documents/publication/wecms_649373.pdf> (accessed January 21, 2021)

Lee, D. S. 1999. “Wage Inequality in the U.S. during the 1980s: Rising Dispersion or Falling
Minimum Wage?” Quarterly Journal of Economics, vol. 114, no. 3, pp. 941-1023.

Manova, K. and Z. Zhang. 2012. “Export Prices across Firms and Destinations,” Quarterly
Journal of Economics, vol. 127, no. 1, pp. 379-436.

(© Korea Institute for International Economic Policy



Minimum Wages and Firm Exports: Evidence from Vietnamese Manufacturing Firms 121

Mayneris, F., Poncet, S. and T. Zhang. 2018. “Improving or Disappearing: Firm-Level
Adjustments to Minimum Wages in China,” Journal of Development Economics, vol. 135,
pp- 20-42.

Neary, J. P. 1985. “International Factor Mobility, Minimum Wage Rates, and Factor-Price
Equalization: A Synthesis,” Quarterly Journal of Economics, vol. 100, no. 3, pp. 551-570.

Newman, C., Rand, J., Tarp, F. and N. T. T. Anh. 2017. “Exporting and Productivity: Learning
from Vietnam,” Journal of African Economies, vol. 26, no. 1, pp. 67-92.

Nguyen, D. X. 2019. “Minimum Wages and Firm Productivity: Evidence from Vietnamese
Manufacturing Firms,” International Economic Journal, vol. 33, no. 3, pp. 560-572.

. 2021. “Do Minimum Wages Increase Female Employment? Evidence from

Vietnamese Manufacturing Firms,” International Trade Journal, forthcoming.

Ni, B. and K. Kurita. 2020. “The Minimum Wage, Exports, and Firm Performance: Evidence
from Indonesia,” Journal of Asian Economics, vol. 69.

Pantea, S. 2020. “The Effect of Minimum Wage Hikes on Employment: Evidence from Regional
Panel Data from Romania,” Economic Systems, vol. 44, no. 3.

Riley, R. and C. R. Bondibene. 2017. “Raising the Standard: Minimum Wages and Firm
Productivity,” Labour Economics, vol. 44, pp. 27-50.

Sauer, R. 2018. “The Macroeconomics of the Minimum Wage,” Journal of Macroeconomics,
vol. 56, pp. 89-112.

Vu, M. T. P., Bellone, F. and M. Dovis. 2018. “Productivity and Wage Premiums: Evidence
from Vietnamese Ordinary and Processing Exporters,” International Economics, vol. 154,
pp. 48-67.

Wooldridge, J. M. 2009. “On Estimating Firm-Level Production Functions Using Proxy Variables
to Control for Unobservables,” Economics Letters, vol. 104, no. 3, pp. 112-114.

Zhang, J. and X. Liu. 2013. “The Evolving Pattern of the Wage—Labor Productivity Nexus in
China: Evidence from Manufacturing Firm-Level Data,” Economic Systems, vol. 37, no. 3,
pp. 354-368.

First version received on October 26, 2020
Peer-reviewed version received on January 18, 2021
Final version accepted on February 27, 2021

@ 9 © 2021 EAER articles are distributed under the terms of the Creative Commons Attribution 4.0 International

License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and

reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, and provide a
link to the Creative Commons license.

(© 2021 East Asian Economic Review




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


