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Abstract
A recent debate on globalization addresses the importance of skills for firms’ perfor-
mance in developing countries. Employing microdata from Indonesian manufactur-
ing, we examine the externality effects of inward foreign direct investment (FDI) on 
labor demand by skill in local firms and identify the relative contribution of each 
effect to their skill structure. The results show that local firms replace unskilled 
workers with skilled ones to enable transactions with foreign firms in downstream 
industries. However, severe labor market competition for skilled workers with for-
eign firms hinders them from upgrading the skill structure. Moreover, severe prod-
uct market competition decreases demand for unskilled workers in local firms. Thus, 
an adequate supply of skilled workers is crucial for the better performance of local 
firms. The results also highlight the necessity of policies to mitigate the negative 
impact of inward FDI on unskilled employment in the host economy.

Keywords Foreign direct investment · Labor market competition · Skill intensity

JEL Classification F23 · J24 · R11

1 Introduction

A recent debate on globalization in developing countries has focused on its 
effects on the local labor market and analyzed its implications for firm perfor-
mance and the residents’ welfare (Amiti & Cameron, 2012; Feenstra & Hanson, 
1997; Kis-Katos & Sparrow, 2015; McCaig & Pavcnik, 2018; Topalova, 2010). 
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Trade liberalization should encourage firms in developing countries to special-
ize in production that uses unskilled workers intensively. However, improve-
ments in information and communication technologies enable firms in developed 
countries to fragment their production process across nations (Baldwin, 2016). 
Generally, the benefits of Global Value Chains’ (GVCs) participation tend to be 
focused on firms engaging in skill-intensive tasks such as research and develop-
ment. Other manufacturers who specialize in unskilled labor-intensive assembly 
tasks pay lower wages and are more vulnerable to changes in a business environ-
ment. Thus, Gereffi (2018) argues that skilled workers are the key to upgrading to 
higher value-added positioning in the GVCs. However, Rodrik (2018) indicates 
that the growing demand for skills that are in short supply in developing countries 
has caused a reduction in the number of jobs created through export. Stated dif-
ferently, GVC participation makes it difficult for firms in developing countries to 
utilize their labor cost advantage. Therefore, identifying globalization’s impact on 
local firms’ skill structure should provide important implications for their perfor-
mance and residents’ welfare.

The literature argues that transactions with foreign firms affect the skill struc-
ture of local firms in developing countries. Kasahara et  al. (2016) demonstrate 
that the use of foreign intermediate goods encourages local Indonesian firms 
to adopt skill-biased technology, thereby increasing the relative demand for 
skilled workers. The presence of multinational enterprises (MNEs) also exerts a 
significant influence on the demand for skilled labor in local firms. For exam-
ple, inward foreign direct investment (FDI) in upstream industries enables local 
firms to purchase high-quality intermediates and capital goods (Bajgar & Javor-
cik, 2020; Ciani & Imbruno, 2017; Liang, 2017), which require skilled workers. 
Moreover, local firms must satisfy strict requirements about product quality and 
technological sophistication to become suppliers to MNEs in downstream indus-
tries (Javorcik & Spatareanu, 2009). These instances indicate that domestic trans-
actions with MNEs induce skill-upgrading of local firms by improving skilled 
workers’ production efficiency. Nonetheless, existing literature has scarcely stud-
ied FDI’s impact on local firms’ employment situation (Hale & Xu, 2016). Dinga 
and Münich (2010) and Karlsson et al. (2009) find that the impact of inward FDI 
on employment is positive in the Czech Republic and China, respectively, but 
they do not consider skill differences between workers. Recently Jia and López 
(2021) have found that inward FDI increases the relative demand for skilled labor 
in local Chilean firms.

Contrastingly, Goldberg and Pavcnik (2007) indicate that because of the comple-
mentarity between capital and skilled workers, the increase in capital inflows into 
developing countries yields a larger demand for skilled workers. Combined with the 
inelastic supply of skilled workers, the increased inflow of foreign firms implies a 
more intensified labor market competition for skilled workers. Consequently, inward 
FDI into developing countries may hinder local firms’ skill upgrading by raising the 
relative wages of skilled workers. Several studies (e.g., Alfaro & Chen, 2018; Javor-
cik & Spatareanu, 2005) demonstrate that the entry of MNEs intensifies competi-
tion in the product and labor market in the host economy, thereby reducing the pro-
duction and employment of local firms. However, they do not distinguish workers 
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by their skill level and, thus, whether inward FDI intensifies labor market compe-
tition for skilled workers and hinders the skill upgrading of local firms remains 
unaddressed.

This study examines the impact of inward FDI on the host economy’s local labor 
market. Specifically, the externality effects on labor demand for skilled and unskilled 
workers in local firms are examined.1 Externality effects comprise knowledge spill-
overs and peculiar externalities (Javorcik, 2015; Smeets, 2008). The former takes 
place through demonstration effects, labor turnovers, and knowledge transfer through 
vertical linkages. The latter arises from market mechanisms. Empirical evidence of 
externality effects on wages and productivity is abundant (e.g., Cardoso et al., 2021; 
Girma et al., 2015; Lipsey & Sjöholm, 2004; Todo & Miyamoto, 2006); results indi-
cate that they are larger for skilled workers than unskilled ones, widening the wage 
gap between them (e.g., Johansson & Liu, 2020; Lin et al., 2013). However, they do 
not consider the channels through which externality effects affect wages. Improve-
ment in the efficiency of and severe labor market competition for skilled workers 
predict an increase in their wages, but they have the opposite implication for skilled 
employment in local firms. Thus, this study’s contribution is to determine the effect 
of MNEs on the relative demand for skilled workers in local firms by distinguishing 
the overall externality effects into the individual ones.

This study is related to the identification of the underlying mechanisms of exter-
nality effects. Poole (2013) examines the impact of labor turnover using a measure 
of the existence of workers previously employed by MNEs (see also Balsvik, 2011; 
Görg & Strobl, 2005; Markusen & Trofimenko, 2009). Many studies have evalu-
ated the impact of externality effects using measures of vertical linkages between 
MNEs and local firms (Bajgar & Javorcik, 2020; Blalock & Gertler, 2008; Ciani & 
Imbruno, 2017; Havranek & Irsova, 2011; Javorcik, 2004; Negara & Adam, 2012). 
For example, Lu et al. (2017) distinguish the externality effects into agglomeration 
and competition effects to explain the negative externality effects arising from hori-
zontal FDI in China. Newman et  al. (2015) disentangle productivity gains arising 
from direct transactions between domestic and foreign firms along the supply chain 
from indirect FDI spillovers. This study introduces a measure that intends to capture 
the peculiar externalities arising from labor market competition. Specifically, we fol-
low Ellison et al. (2010) to measure similarities in the composition of employment 
by occupation among industries. The underlying assumption is that if local firms 
and MNEs employ similar worker types, local firms would face severe competition. 
The use of multiple measures for the FDI presence in the host economy allows the 
identification of each channel’s relative contribution to the skill structure of local 
firms.

Hence, this study employs microdata from Indonesia. Indonesia experienced a 
significant inflow of FDI after the Asian financial crisis and, therefore, makes an 
interesting case to study FDI’s impact on the host economy’s local labor market. Our 

1 There is considerable empirical evidence confirming that the foreign acquisition of local firms 
increases productivity, employment, and wages in the acquired firms (Arnold and Javorcik 2009; Lipsey 
et al., 2013; Takii 2004).
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results indicate that the impact of inward FDI on the skill structure of local firms 
varies depending on the type of foreign firms. The entry of foreign firms employing 
similar worker types as local firms intensifies labor market competition for skilled 
workers, reducing the skill intensity of local firms. Furthermore, facing fierce prod-
uct market competition with foreign firms operating in the same industry, local firms 
decrease unskilled employment. In contrast, inward FDI into downstream industries 
encourages local firms to increase their skilled employment and skill intensity. Over-
all, labor market competition has a greater negative impact on the skill structure of 
local firms, outweighing the skill upgrading effects of vertical linkages with MNEs.

This paper is organized as follows. Section 2 provides a more detailed description 
of Indonesia’s economy. Section  3 discusses the empirical methodology used for 
analysis. Section 4 describes the data and variable construction. Section 5 presents 
the estimation results. Finally, Section 6 presents the conclusions, a summary of the 
results, and some policy implications.

2  Inward foreign direct investment and local Indonesian firms

Indonesia’s economy was predominantly based on agriculture and mining, but a 
sharp decline in oil prices in the early 1980s drove the government to diversify its 
economic structure. It adopted trade liberalization and export-oriented industrializa-
tion policies and attracted MNEs (Kis-Katos & Sparrow, 2015). There was a drop in 
its FDI during the Asian financial crisis and subsequent political turmoil in the late 
1990s and early 2000s, but the MNEs subsequently increased their presence in the 

Fig. 1  Inward foreign direct investment into Indonesia. Source BPS, Annual Survey of Medium and 
Large Manufacturing Establishment, various years
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economy. Figure 1 shows that they have increased the number and revenue share by 
3.1% and 1.5% points, respectively, annually on average from 2001 to 2012. Cur-
rently, Indonesia constitutes an important part of the international production net-
works for MNEs and attracts considerable research attention regarding the impact of 
international trade and inward FDI on the performance of local firms (e.g., Amiti & 
Cameron, 2012; Blalock & Gertler, 2008; Kasahara et al., 2016; Lipsey & Sjöholm, 
2004; Takii, 2005).

Table 1 compares the basic characteristics of MNEs and local firms. Column (1) 
shows that the total number of workers in MNEs is, on average, four times more 
than in local firms. Moreover, MNEs pay higher wages (column 2). Hence, the entry 
of MNEs should have a considerable impact on the local labor market. To exam-
ine this more closely, we classify the workers into two types: skilled and unskilled 
workers.2 Columns (3) and (4) indicate that, regardless of the type of workers, aver-
age wages are higher in MNEs. Moreover, wages for skilled workers are twice as 
high as for unskilled workers in MNEs and local firms. Next, column (5) shows that 
MNEs, on average, have a higher skill intensity, the share of skilled workers to total 
employment. Hence, the entry of MNEs is likely to intensify competition for skilled 
workers in the local labor market. Finally, column (6) compares the export intensity 
between MNEs and local firms. Prior research (e.g., Feenstra & Hanson, 1997; Han-
son et al., 2005; Harrison & MacMillan, 2011) argues that MNEs invest in develop-
ing countries to conduct parts of their production processes that require relatively 
low skill levels such as assembling, and that their products are mostly exported to 
other countries. According to column (6), this argument is partly supported in our 
case: MNEs are much more export-oriented than local firms. However, since the 
majority of MNEs’ production is destined for sale in the domestic market, their entry 
should have a pro-competitive effect in the local product market. Notably, these find-
ings are robust to the inclusion of additional controls (rows 3–5).

To conclude, Indonesia experienced a significant increase in inward FDI in the 
2000s. MNEs attracted to the country were, on average, larger and more skill-inten-
sive, compared to local firms. In the following sections, we quantify the extent to 
which this jump in FDI affected the labor demand in local firms in Indonesia.

2 The dataset distinguishes labor between production and non-production workers. We regard production 
workers as unskilled and non-production workers as skilled labor for the following reasons: first, non-
production workers are those who engage in non-manual work, such as factory supervision, administra-
tion, logistics, and research and development; second, non-production workers have a higher education 
level on average. Information on the composition of workers based on their education level is available in 
the 2006 version of our survey. Approximately 10% of non-production workers have completed univer-
sity education, and 63% have completed high school. Meanwhile, only 1% of production workers have 
completed university, and 42% have completed high school. The classification of workers as skilled and 
unskilled based on their occupation is common in the literature on international trade. See Bernard and 
Jensen (1997) and Amiti and Cameron (2012). An exception is Kasahara et al. (2016), who argue that 
along with occupation, the number of years of education should be considered when classifying workers 
as skilled or unskilled.



926 T. Matsuura, H. Saito 

1 3

Ta
bl

e 
1 

 C
ha

ra
ct

er
ist

ic
s 

of
 m

ul
tin

at
io

na
l e

nt
er

pr
is

es
 (

M
N

Es
) 

an
d 

lo
ca

l fi
rm

s 
in

 I
nd

on
es

ia
. S

ou
rc

e 
B

PS
, A

nn
ua

l S
ur

ve
y 

of
 M

ed
iu

m
 a

nd
 L

ar
ge

 M
an

uf
ac

tu
rin

g 
Es

ta
bl

is
h-

m
en

t, 
20

08

U
ni

ts
: P

er
so

n,
 th

ou
sa

nd
 ru

pi
ah

, a
nd

 p
er

ce
nt

M
N

Es
 a

re
 fi

rm
s w

ho
se

 fo
re

ig
n 

ca
pi

ta
l s

ha
re

 is
 g

re
at

er
 th

an
 2

0%
**

*R
ep

re
se

nt
s 

st
at

ist
ic

al
 s

ig
ni

fic
an

ce
 a

t t
he

 1
%

 le
ve

l. 
Ro

w
s 

(3
–5

) a
re

 o
bt

ai
ne

d 
by

 re
gr

es
si

ng
 th

e 
fir

m
-le

ve
l v

ar
ia

bl
es

 in
 c

ol
um

ns
 (1

–6
) o

n 
th

e 
fix

ed
 e

ffe
ct

s 
an

d 
th

e 
lo

g 
of

 
to

ta
l e

m
pl

oy
m

en
t. 

W
e 

ta
ke

 th
e 

lo
g 

of
 to

ta
l e

m
pl

oy
m

en
t a

nd
 w

ag
es

 in
 th

e 
re

gr
es

si
on

 a
na

ly
se

s p
re

se
nt

ed
 in

 c
ol

um
ns

 (1
–4

). 
Th

e 
to

ta
l n

um
be

r o
f o

bs
er

va
tio

ns
 is

 2
5,

69
1

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

W
ag

es
 fo

r

To
ta

l e
m

pl
oy

m
en

t
A

ll 
w

or
ke

rs
U

ns
ki

lle
d 

w
or

ke
rs

Sk
ill

ed
 w

or
ke

rs
Sk

ill
 in

te
ns

ity
Ex

po
rt 

ra
tio

Si
m

pl
e 

av
er

ag
e

(1
)

Lo
ca

l fi
rm

s
13

5.
9

11
,4

58
10

,7
77

18
,7

21
14

.9
%

8.
5%

(2
)

M
N

Es
57

9.
4

23
,8

24
20

,6
09

42
,0

67
20

.6
%

30
.3

%
Re

gr
es

si
on

 c
oe

ffi
ci

en
ts

 o
n 

M
N

E 
du

m
m

y
(3

)
In

du
str

y 
fix

ed
 e

ffe
ct

1.
27

4*
**

0.
47

0*
**

0.
39

7*
**

0.
58

5*
**

3.
8*

**
21

.5
**

*
(4

)
In

du
str

y-
 a

nd
 d

ist
ric

t-fi
xe

d 
eff

ec
ts

1.
08

1*
**

0.
30

4*
**

0.
25

2*
**

0.
39

8*
**

2.
2*

**
20

.7
**

*
(5

)
In

du
str

y-
 a

nd
 d

ist
ric

t-fi
xe

d 
eff

ec
ts

 a
nd

 
si

ze
 c

on
tro

l
0.

17
3*

**
0.

13
8*

**
0.

18
8*

**
1.

8*
**

15
.3

**
*



927

1 3

Foreign direct investment and labor demand by skill in Indonesian…

3  Empirical framework

Consider the following conditional labor demand function for type h = S,U work-
ers of firm i in industry j in region r at period t , where S and U stand for skilled and 
unskilled workers, respectively.

wh
jrt

 , �ijrt , and Qijrt in Eq. (1) denote local wages for type h workers, and firm i ’s 
productivity and output, respectively. MNEjrt in parentheses measures the presence 
of MNEs in the local market, and is included in Eq. (1) to indicate that wages, pro-
ductivity, and output are affected by inward FDI. The entry of MNEs intensifies 
labor market competition and increases local wages, thereby reducing employment 
in local firms along the labor demand curve. Knowledge spillovers from MNEs 
improve local firms’ productivity. The local product market’s expansion due to 
inward FDI increases the demand for goods produced by local firms, while a fierce 
competition with MNEs decreases it. These three forces affect employment in local 
firms by shifting their labor demand curves.

Based on Eq. (1), we consider the following empirical specification:

where � is a vector of control variables; � is a vector of fixed effects to control for 
unobserved firm, industry, or regional shocks on employment; and �h

ijrt
 represents 

disturbances. Following previous studies (e.g., Blalock & Gertler, 2008; Havranek 
& Irsova, 2011; Javorcik, 2004), we define MNEjrt as the revenue share of MNEs in 
region r . The following two specifications are considered here. First, as discussed in 
the Introduction, we employ a measure that allows for a heterogeneous impact on 
the local labor market, depending on the industry affiliation of the MNEs that enter 
it (Ellison et al., 2010).

where i ∈ krt refers to a firm in a given industry, region, and period; Revenuei is 
the revenue of firm i ; MNE_Revenuei is the revenue of firm i if it is multinational, 
and zero otherwise; and �jk denotes the correlation coefficient of the employment 
share by occupation between industries j and k . Since the dataset does not provide 
employment data at the detailed occupation level, we employed individual-level 
data from the population census. Specifically, we counted the number of individuals 
nationwide by industry and occupation. Next, we obtained the share of individuals 

(1)Lh
ijrt

= Lh
(

wS
jrt

(

MNEjrt

)

,wU
jrt

(

MNEjrt

)

,�ijrt

(

MNEjrt

)

,Qijrt

(

MNEjrt

)

)

,

(2)lnLh
ijrt

= �h
1
MNEjrt + �� + � + �h

ijrt
,

(3)MNELAB
jrt

=

�

k

�jk

∑

i∈krt MNE_Revenuei
∑

i∈krt Revenuei
,



928 T. Matsuura, H. Saito 

1 3

by occupation for each industry and calculated the correlation coefficient for each 
industry pair.3 As with other FDI indices based on input–output table defined below, 
we could not observe firm-level employment similarity between local firms and 
MNEs. Thus, Eq. (3) captures the industry-average impact of peculiar externalities 
arising from the local labor market: the more similar worker types industries j and k 
employ, the greater the impact of the entry of MNEs in industry k in the labor mar-
ket on local firms in industry j.

Second, we introduce three measures of vertical linkages between MNEs and 
local firms (Blalock & Gertler, 2008; Javorcik, 2004):

here �kj is the share of inputs purchased by industry j from industry k ; and �jk is the 
proportion of industry j ’s output supplied to industry k . Equation (4) measures the 
level of inward FDI into the same industry and region as firm i (horizontal FDI), 
while Eqs.  (5) and (6) measure investment level for upstream (forward FDI) and 
downstream (backward FDI) industries for the concerned product in the concerned 
region, respectively. These three measures aim to see the channels’ impact such as 
the knowledge transfer through vertical linkages and the peculiar externalities aris-
ing from the local product market. Specifically, MNEHZN

jrt
 measures the competition 

level in the product market, MNEFWD
jrt

 and MNEBWD
jrt

 measure the degree of knowl-
edge transfer through vertical linkages, and MNEBWD

jrt
 measures the demand for local 

firms’ products from downstream foreign firms.
Two comments are in order. First, by employing the revenue share of MNEs by 

region, we implicitly assume that the externality effects are localized, and that labor 
and product markets are regionally segmented. Previous studies provide partial sup-
port for these. Amiti and Cameron (2007) described the friction in labor mobil-
ity between regions that result from residents’ strong ties to the land in Indonesia. 
Quantitatively, a 10% increase in the distance between two Indonesian regions leads 
to a 7% reduction in the proportion of people migrating between the regions (Bryan 
& Morten, 2019). Furthermore, since the inter-regional transportation infrastructure 
within and between islands is underdeveloped, the flow of goods and knowledge is 
highly localized (Amiti & Cameron, 2007; Blalock & Gertler, 2008).

(4)MNEHZN
jrt

=

∑

i∈jrt MNE_Revenuei
∑

i∈jrt Revenuei
,

(5)MNEFWD
jrt

=

∑

k≠j

�kjMNEHZN
krt

,

(6)MNEBWD
jrt

=

∑

k≠j

�jkMNEHZN
krt

.

3 Technically, �jk ranges from -1 to 1, but we set �jk = 0 if �jk takes a negative value. The underlying 
assumption is that the entry of MNEs employing the opposite types of workers from local firms does not 
affect labor market competition. Its average is 0.175.
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Second, the coefficients on MNEjrt in Eq. (2) may suffer from simultaneity bias. 
Since MNEs invest in regions where they expect strong economic growth and/or 
labor market competition to be not severe, MNEjrt and Lh

ijrt
 are likely to be correlated 

if local firms react to the current economic shocks in determining the employment 
level. The fixed effects in Eq. (2) can alleviate it to the extent that they control for 
the unobserved shocks. To address this endogeneity further, we estimate Eq.  (2) 
using an instrumental variable (IV) estimation. To construct instruments, the total 
revenue of MNEs in industry j in region r at period t is estimated based on the cor-
responding values at the initial period and the growth rate of the total revenue of 
MNEs in regions other than r (Diamond, 2016; Glaeser et al., 2006; Saiz, 2010):

Indonesia is geographically divided into provinces, which are further divided into 
districts. We use each district (kabupaten or kota) as a geographical unit represent-
ing r because the regional labor markets are well defined at this level (Kis-Katos 
& Sparrow, 2015). The subscripts −R and 0 in MNE_Revenuej−R0 denote all prov-
inces other than province R to which the district r belongs, and the initial year of the 
observation period, respectively. Therefore, the second term in parentheses measures 
the growth rate of the total revenue of MNEs in industry j from the initial period to 
period t in all provinces other than R . The estimated total revenue of MNEs from 
Eq. (7) is substituted into Eqs. (3–6) to obtain the corresponding instruments (i.e., 
MNEm

jrt
_IV  , m = LAB,HZN,FWD,BWD).

Our IV strategy should work properly for the following reasons. First, the firm 
fixed effects in Eq.  (2) reflect any impact that MNE_Revenuejr0 may have on the 
employment in local firms in the following years. In other words, MNE_Revenuejr0 
is exogenous to the shocks in employment, after controlling for firm fixed effects. 
Second, the threat that the shocks occurring in region r may spill over to the neigh-
boring regions, affecting the growth rates in Eq. (7), is mitigated by excluding the 
growth in revenue in other districts in province R (Baum-Snow & Ferreira, 2015). 
Furthermore, because the shocks are aggregated over all provinces other than R , 
they are less likely to be correlated with those specific to region r after controlling 
for the shocks specific to industry j at period t , but common to all regions by indus-
try-year fixed effects.

4  Data and variable construction

The primary source of data for this study is the Annual Survey of Medium and 
Large Manufacturing Establishment published by Statistics Indonesia (Badan Pusat 
Statistik, BPS). The estimation period is from 2003 to 2012.4 The total number of 

(7)

̂MNE_Revenuejrt =

(

1 +
MNE_Revenuej−Rt −MNE_Revenuej−R0

MNE_Revenuej−R0

)

MNE_Revenuejr0.

4 Information on firms’ location was not available at the district level in 2001. We use observations from 
2002 only to construct instruments in Eq. (7) to reduce the endogeneity risk in the initial year.



930 T. Matsuura, H. Saito 

1 3

observations made is around 240,000 before data cleaning, implying that 24,000 
firms exist each year on average, and approximately 10% are MNEs.5 This dataset 
comprises production and cost information, including the total production value, 
the number of skilled and unskilled workers, the book value of fixed capital assets, 
material, electricity, energy inputs, and labor costs for each worker type. A limita-
tion of this dataset is the size threshold. Microdata are only available for firms with 
20 or more employees. Nevertheless, our revenue-based measures of MNE presence 
( MNEjrt ) reasonably reflect their actual presence in the local economy for the fol-
lowing reasons. First, MNEs are generally larger than local firms (see Table 1) and 
are more likely to be included in the data. Second, sample coverage rates are around 
60% for value added (Ramstetter, 2009).

Variables used in this study are constructed as follows; Value-added is obtained 
by subtracting intermediate consumption—material, electricity, and energy 
inputs—from revenue and is deflated by the wholesale price index. Capital stock 
is constructed by the perpetual inventory method, assuming a depreciation rate of 
9% (Brandt et al., 2012).6 Firm-level wages are estimated by dividing labor costs, 
adjusted by the consumer price index, with the number of workers. We obtain 
regional wages by finding the average of firm-level wages, specifically, those for all 
workers, and unskilled and skilled workers across the industry, district, and year.7

The dataset also reports the industry classification for the firm’s main product and 
the share of foreign capital. The industry is defined based on the three-digit Interna-
tional Standard Industrial Classification (ISIC) Revision 3.8 Following Blalock and 
Gertler (2009), we define MNEs as firms whose foreign capital share is higher than 
20%.9 Local firms are those without any foreign ownership throughout the estima-
tion period. We confirmed that the results were essentially the same even when we 
used a 10% threshold as an alternative definition of MNEs or if we defined local 
firms as those whose foreign capital share was less than 20%. Finally, the employ-
ment share by occupation for each industry is obtained from the Intercensal Popula-
tion Survey 2005 in Indonesia (Minnesota Population Center, 2019). The industry 

5 “Plants” would be a more accurate expression because production and cost information are provided 
at the plant level in our dataset. However, since most firms in Indonesia are single-plant firms (Kasa-
hara et al., 2016), this distinction is not critical. To avoid confusion, we used the term “firm” rather than 
“plant” in this study.
6 The initial capital stock is proxied by fixed tangible assets, deflated by the price index for gross fixed 
capital formation in Indonesia’s System of National Accounts.
7 The obtained regional wages do not reflect wages paid by small enterprises. However, no alternative 
data sources allow us to infer this information. For example, the National Labor Force Survey (Sakernas) 
records the employment status, industry affiliation, occupation, and wage of each household member, but 
wage data disaggregated at the industry-district-year level are not publicly available. Economic Census 
(Sensus Ekonomi) is not suitable for our purpose either as it is conducted once every 10 years and does 
not provide information on wages by skill.
8 Some firms switch from one industry to another during sample periods; the overall switching rate is 
around 5%. We assign the industry classification to a firm based on the sector it belongs to most fre-
quently during the sample periods.
9 According to Blalock and Gertler (2009), the samples of foreign affiliated firms obtained under this 
definition are mostly equivalent to those doing business under the foreign capital investment licenses in 
Indonesia.
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and occupation are defined based on the three-digit ISIC and the three-digit Interna-
tional Standard Classification of Occupations, respectively.

The total factor productivity is obtained by estimating the Cobb–Douglas value-
added production function for each two-digit ISIC industry. We estimate the pro-
duction function using a methodology proposed by Ackerberg et al., (2015; ACF), 
who extend the work of Olley and Pakes (1996) and Levinsohn and Petrin (2003) to 
address the simultaneity bias between unobserved firm productivity and inputs, and 
the potential collinearity in the first stage of the Levinsohn and Petrin estimator.10 
Following ACF, we obtain two types of productivity using either material or invest-
ment as a proxy for unobserved productivity. In the following section, we present 
results where productivity is obtained by using material as a proxy. Notably, our 
results are robust even if we use the other type of productivity measure. See Table 2 
for the summary statistics of the variables.

Table 2  Summary statistics. Source BPS, Annual Survey of Medium and Large Manufacturing Estab-
lishment, various years

Variable Mean Std. deviation

Firm-level variables
Log of total employment 4.012 1.077
Log of unskilled employment 3.821 1.088
Log of skilled employment 1.994 1.397
Export dummy 0.134 0.340
Material import dummy 0.148 0.355
Lagged productivity − 0.002 1.017
Lagged log of value-added in 1,000 Rp 13.385 1.905
Lagged log of capital in 1,000 Rp 13.275 2.080
Industry-region level variables
Log of average wages for all workers in 1,000 Rp 8.635 0.740
Log of average wages for unskilled workers in 1,000 Rp 8.574 0.752
Log of average wages for skilled workers in 1,000 Rp 8.957 0.933
Inward FDI weighted by labor similarity ( MNE

LAB) 0.588 0.987
Horizontal FDI ( MNE

HZN) 0.084 0.221
Forward FDI ( MNE

FWD) 0.022 0.064
Backward FDI ( MNE

BWD) 0.022 0.071

10 We use the Stata code used in De Loecker and Warzynski (2012) for the production function estima-
tion. We exclude outlier firms whose value-added, number of workers, intermediate inputs, or capital 
stock lie in the top or bottom 1% of each industry.
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5  Estimation results

5.1  Inward foreign direct investment and labor market competition

First, we examine the impact of inward FDI on labor market competition for skilled 
and unskilled workers, and the skill intensity of local firms.11 All the models in 
Tables 3, 4 and 5 are estimated by the IV method. Table 3 and Table 6 in the Appen-
dix present our baseline results and the corresponding first-stage estimates, respec-
tively. The number of observations is reduced from the original sample size for the 
following reasons. First, we take the lag of the independent variables and thus the 
samples are limited to those that are available at least for two consecutive years. 
Second, there are many firms that have missing records, and such firms are excluded 
from the estimation.12 The entry of MNEs employing similar worker types as local 
firms negatively impacts the ratio of skilled to unskilled employment in local firms 
(column 1). Notably, replacing the ratio with skill intensity does not alter the conclu-
sion (column 2). However, neither column (1) nor (2) indicates whether local firms 
reduce only skilled employment or change unskilled employment as well. Clarifying 
this aspect has implications for the welfare of workers. The comparison between 
columns (3) and (4) reveals that inward FDI reduces unskilled and skilled employ-
ment in local firms, and their skill intensity by decreasing the latter more than the 
former. As a result, the total number of workers in local firms declines (column 5).

Equation  (1) indicates that regional wages, productivity, and production of 
firms are affected by the presence of MNEs. Therefore, if workers are more mobile 
among industries employing similar worker types, our measure for the FDI presence 
( MNELAB

jrt
 ) may reflect knowledge spillovers arising from labor turnover, affecting 

productivity and employment of local firms. To address this, we include the lagged 
productivity, value-added, and capital stock of firms in Table 3.13 As long as these 
firm-level control variables capture the effects of knowledge spillovers arising from 
labor turnover or other types of externalities, the negative signs on MNELAB

jrt
 in col-

umns (1–5) indicate that inward FDI intensifies labor market competition, specifi-
cally for skilled workers, in the host economy.

Regarding control variables’ interpretation, local firms increase unskilled and 
skilled labor inputs to expand their production, but high-productivity firms can save 
them to some extent. Capital intensive firms can also reduce labor input. However, 

11 Employing the 1996 and 2006 versions of the data, which provide information on the composition 
of workers by education level, we attempted to examine the impact of inward FDI on employment by 
educational level, regarding workers with a high school degree or above as skilled workers. Although the 
observations were limited to firms that survived for 10 years, we found that inward FDI has a negative 
(positive) impact on skilled (unskilled) employment. However, the first-stage F statistics were very low, 
implying that our instrument could not comprehensively address the change in the presence of MNEs 
during this period, presumably due to the huge economic shocks caused by the Asian Financial Crisis 
and the subsequent political turmoil.
12 Although such sample selection is common in developing countries (Blalock and Gertler 2008), the 
data are representative, and the selection bias is not a problem unless the sample selection is concen-
trated in specific types of firms. On average, five firms are active per region, industry, and year.
13 We use the lagged value to mitigate the endogeneity issue.
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the complementarity between capital and skilled workers increases the relative 
demand for skilled workers. Engaging in international trade also affects the labor 
demand in local firms. Exporting activity increases unskilled and skilled employ-
ment but does not affect the skill intensity. In contrast, importing material increases 
skilled more than unskilled employment, increasing the skill intensity, a finding con-
sistent with Kasahara et  al. (2016). Finally, large first-stage F-statistics imply that 
the weak instrument problem is not severe.14

Table  4 examines whether inward FDI increases regional wages. Since our 
dependent variable varies at industry-district-year level, it is difficult to find appro-
priate control variables. Instead, we include district-year and industry-year fixed 
effects to control for unobserved regional or industry-level contemporaneous shocks 
on regional wages. We observe that an increase in inward FDI raises the relative 
wages for skilled workers (column 1). Specifically, inward FDI raises wages for 
unskilled and skilled workers, and the relative wages for skilled workers by increas-
ing the latter more than the former (columns 2 and 3). Quantitatively, one stand-
ard deviation increase in inward FDI raises the relative wages for skilled workers, 
and wages for unskilled and skilled workers by 4.4%, 9.3%, and 13.7%, respectively. 
Combined with the results in Tables 3 and 4 supports our argument that inward FDI 
intensifies labor market competition in the host economy, specifically, for skilled 
workers. As a result, the entry of MNEs employing similar worker types as local 
firms hinders the skill upgrading of local firms. However, as previous studies indi-
cate, transactions with foreign firms through supply chains may induce local firms to 
adopt skill-intensive production. In the following subsection, we introduce measures 
of vertical linkages with MNEs to identify the relative contribution of each channel 
to local firms’ skill structures.

Table 4  Inward foreign direct investment and regional wages

Industry-year fixed effects and district-year fixed effects are included in every specification
Heteroscedasticity-consistent standard errors are indicated in parentheses
***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively

Variable (1) (2) (3) (4)
Regional average wages for

Skilled–unskilled 
wage ratio

Unskilled workers Skilled workers All workers

MNE
LAB 0.0447*** 0.0946*** 0.139*** 0.0836***

(0.0124) (0.0100) (0.0130) (0.00960)
Kleibergen-Paap F 21,701 21,701 21,701 21,701
Observations 27,222 27,222 27,222 27,222

14 Kleibergen-Paap Wald F statistic is a weak instrument test statistic robust to non-i.i.d. errors. Baum 
et al. (2007) indicate that weak identification is not considered a problem when it exceeds a value of 10.
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5.2  Vertical linkages and employment in local firms

Table 5 adds three measures of vertical linkages between MNEs and local firms 
to the specification in Table 3. Columns (1) and (2) show that the entry of MNEs 
employing similar worker types as local firms has a negative and significant 
impact on the ratio of skilled to unskilled employment and the skill intensity. 
Among variables measuring the vertical linkages, only inward FDI into down-
stream industries has a positive and significant impact on the relative demand 
for skilled workers in local firms. Blalock and Gertler (2008) find the positive 
externality effects of backward FDI on the productivity of local Indonesian 
firms. Thus, our results imply that local firms increase their skill intensity to 
upgrade their production technology so that they can supply their products to 
the MNEs (Javorcik & Spatareanu, 2009). Blalock and Gertler (2008) also argue 
that MNEs in Indonesia are export-oriented and generally do not supply to local 
firms. Unless there exist transactions between local and foreign firms, inward 
FDI into upstream industries is unlikely to exert a significant impact on local 
firms’ skill structures.

Columns (3) and (4) decompose FDI’s impact on the ratio into its components. 
We find that local firms reduce skilled employment when they face severe labor 
market competition with MNEs employing similar worker types. Given the ine-
lastic supply of skilled workers in Indonesia, the increased inflow of foreign firms 
should considerably intensify labor market competition. Next, the more foreign 
firms operate in the same industry, the more severe competition local firms will 
face in the product market. As a result, they decrease their production by adjust-
ing unskilled labor input. This finding is consistent with Kosová (2010), who 
argues that the entry of MNEs intensifies competition in the local product market 
in the Czech Republic. Finally, inward FDI into downstream industries induces 
local firms to replace unskilled workers with skilled ones to increase their skill 
intensity.

Table 7 in the Appendix shows the correlation matrix between different meas-
ures for FDI presence. Overall, MNELAB

jrt
 is positively correlated with MNEHZN

jrt
 , 

MNEFWD
jrt

 , and MNEBWD
jrt

 . To evaluate how this correlation affected our results, we 
re-estimated the same model as Table 5 by excluding MNELAB

jrt
 , but we obtained 

qualitatively the same results as Table  5: backward FDI induces local firms to 
increase their skill intensity, while horizontal FDI decreases labor inputs in local 
firms.

The impact of inward FDI on employment in local firms can be summarized 
as follows: Intensified competition in the product and labor markets due to 
inward FDI decreases unskilled and skilled employment, respectively. Backward 
FDI increases skilled employment in local firms but at the expense of unskilled 
employment. Economically, one standard deviation increase in inward FDI into 
downstream industries increases the ratio of skilled-to-unskilled employment 
by 7.4%. However, the corresponding increase in inward FDI employing simi-
lar worker types as local firms decreases this ratio by 16.5%. Thus, the negative 
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impact of labor market effects outweighs the skill-upgrading effects of backward 
FDI.

6  Summary and conclusions

To achieve economic development in a globalized world, developing countries 
have implemented various policies that open their economies, such as trade liber-
alization, attracting inward FDI, and participation in GVCs. Recent studies have 
addressed the importance of skills for the better performance of local firms under 
such circumstances. Therefore, identifying globalization’s impact on the skill 
structure of local firms has significant implications for the firms’ performance 
and residents’ welfare. In this study, we focused on the externality effects of 
inward FDI on the local labor market in the host economy. Specifically, we identi-
fied how the entry of MNEs affects the wage gap between skilled and unskilled 
workers and the relative demand for skilled workers in local firms.

Employing microdata from Indonesian manufacturing, we found that the 
impact of inward FDI on local firms’ skill structure varies depending on the type 
of foreign firms. The entry of MNEs employing similar worker types as local 
firms intensifies the labor market competition for skilled workers, lowering local 
firms’ skill intensity. Moreover, facing severe product market competition with 
foreign firms operating in the same industry, local firms reduce unskilled employ-
ment. In contrast, inward FDI into downstream industries induces local firms to 
upgrade their technology by employing more skilled workers. Quantitatively, the 
reduction in skill intensity due to a one standard deviation change in labor market 
effects outweighs the skill upgrading effects due to the same one standard devia-
tion change in the vertical linkage effects.

These results underscore the importance of identifying the underlying mecha-
nisms of the externality effects of inward FDI in designing effective development 
policies. Local firms in GVCs increase their demand for skilled workers to have 
transactions with foreign firms in downstream industries. Nonetheless, severe 
labor market competition for skilled workers with MNEs hinders them from 
upgrading the skill structure. Thus, an adequate supply of skilled workers is cru-
cial for the better performance of local firms. Further, attracting inward FDI has 
implications for unskilled employment in the host economy. GVC participation is 
likely to encourage local firms to replace unskilled with skilled workers. Severe 
product market competition with MNEs further decreases unskilled employment 
in local firms. Consequently, in addition to ensuring a sufficient supply of skilled 
workers, the government should carefully monitor the impact of attracting MNEs 
on the welfare of unskilled workers.

Two issues remain to be addressed in future research. First, owing to data 
availability, we could not evaluate the impact of inward FDI on employment in 
small enterprises. Since these firms account for more than half of the employment 
in Indonesian manufacturing (Ramstetter, 2009), identifying their impact would 
have important implications for society. Second, this study focused on Indonesian 
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manufacturing, but its implications are applicable to other developing countries, 
where the lack of skilled workers is a bottleneck for the sustained growth of local 
firms. We found that GVC participation affected the skill structure of local firms, 
implying that the value of skilled workers increased more than that of unskilled 
workers. Human capital investment can alleviate the negative impact of unskilled 
employment in the host economy by transforming unskilled workers into skilled 
workers. Additionally, Rodrick (2018) argued that strengthening the connection 
between foreign firms, local manufacturers, and the domestic labor force could be 
effective in mitigating this issue. Exploring the effectiveness and welfare implica-
tions of these policy measures remains important for future investigation.

Appendix

See Tables 6, 7. 

Table 6  First-stage estimates in Tables 3, 4, and 5

Standard errors clustered at the industry-district-year level are shown in parentheses
***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively

Excluded instrument (1) (2) (3) (4) (5) (6)
Table 3 Table 4 Table 5

MNE
LAB

MNE
LAB

MNE
LAB MNE

HZN
MNE

FWD
MNE

BWD

MNE
LAB

_IV 0.553*** 0.830*** 0.651*** − 0.00853 0.00582 0.00761**
(0.0259) (0.00563) (0.0328) (0.0195) (0.00916) (0.00369)

MNE
HZN

_IV − 0.186*** 0.514*** − 0.00583 − 0.00986*
(0.0466) (0.0348) (0.0123) (0.00517)

MNE
FWD

_IV 0.241* 0.0393 0.833*** 0.00915
(0.135) (0.0892) (0.0672) (0.0163)

MNE
BWD

_IV − 0.577*** − 0.420*** − 0.0475 0.438***
(0.165) (0.106) (0.0399) (0.0401)

Observations 128,169 27,222 128,169 128,169 128,169 128,169

Table 7  Correlation matrix
MNE

LAB MNE
HZN

MNE
FWD

MNE
BWD

MNE
LAB 1.00

MNE
HZN 0.60 1.00

MNE
FWD 0.41 0.24 1.00

MNE
BWD 0.46 0.23 0.34 1.00
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