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We analyze the effect of rising protectionism towards foreign direct investment (FDI) on domestic employment,
exploiting revisions in Indonesia’s highly granular negative investment list and spatial variation in the initial

6 location of affected firms. The increase in FDI restrictions led to local employment gains, accounting for
JEL classification: about one-tenth of the aggregate employment growth observed in Indonesia between 2006 and 2016. These
F16 gains were accompanied by a reorganization of the local production structure and new firm entries in the
F21 manufacturing sector, particularly among small firms with fewer than 20 employees. While these results are
F23 consistent with an increase in the labor-to-capital ratio among regulated firms, we find that at least three-
J23 quarters of the employment gains are driven by indirect effects, including integration of firms in local value
ii chains, and increased immigration. However, we do not find evidence of welfare gains at the local level.
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1. Introduction

After decades of continuous growth, the global volume of foreign
direct investment (FDI) has been stagnant over the past decade and
even decreased in recent years (UNCTAD, 2023).! While the reasons
for such de-globalization dynamics are multifaceted (Razin, 2020),
they coincided with a general protectionist drive in the United States
and beyond (Economist, 2023; Investment Monitor, 2021). Since 2018,
both the US and the European Union have strengthened their invest-
ment screening regimes to protect strategic national interests. Emerging
economies have followed suit, with China notably expanding the scope
of its national security reviews of FDI in 2020.

As conventional economic wisdom ascribes a host of economic
benefits to FDI, restricting FDI inflows could come at substantial costs
to local firms and workers. The existing literature is fairly conclu-
sive about the positive direct effects of FDI on beneficiary firms and
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workers.”> However, there is much less evidence on the aggregate
labor-market effects. The trade-offs between national security concerns,
employment protection, and productivity effects are particularly press-
ing for emerging economies that rely heavily on FDI to access modern
technologies.

In this paper, we examine the labor-market effects of FDI restrictions
in an emerging economy context. Conceptually, these effects can arise
from various mechanisms and may be positive or negative. For firms
directly affected by the restrictions, regulation may lead to reduced
investments, delayed access to new technologies, and productivity
declines, which would also reduce their labor demand. Conversely, if
affected firms substitute technology-intensive capital with local work-
ers, this could increase their demand for labor. Indirect effects on
non-regulated firms could lead to employment gains through several
mechanisms. For instance, employment gains in the same sector could

1 The total volume of global FDI was at 1.3 trillion USD in 2022, substantially below both its pre-global financial crisis value of 1.9 trillion USD in 2007 and

its peak of 2.1 trillion USD in 2015 (UNCTAD, 2023).

2 FDI has been widely documented to increase firm productivity, both directly and through value chain spillovers (see e.g., Aitken and Harrison, 1999; Javorcik,
2004; Arnold and Javorcik, 2009; Javorcik and Poelhekke, 2017; Eppinger and Ma, 2019; Genthner, 2021; Abebe et al., 2022), with overwhelmingly positive
direct employment effects among FDI receiving firms (for a review, see Hale and Xu, 2019).

3 Examples of value-chain impacts of FDI in the Indonesian context can be found in Amiti and Konings (2007), Arnold and Javorcik (2009), Genthner (2021).
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materialize due to the reallocation of FDI to smaller firms or if produc-
tivity declines among regulated firms (and resulting higher prices) lead
to the market entry and growth of domestic competitors. Additionally,
as domestically-owned firms tend to source inputs locally rather than
internationally, employment gains could also arise along local value
chains.® Finally, employment gains could also arise through local mul-
tiplier effects, where employment growth in the manufacturing sector
translates into increases in local demand, driven by higher incomes or
immigration.

For our empirical analysis, we explore restrictions on FDI inflows
in Indonesia from 2000 to 2016. Indonesia provides an ideal context
for this study, having maintained a negative investment list (NIL, or
daftar investasi negatif ) since 2000. The NIL imposes restrictions on FDI
inflows at the five-digit industry code level, conditional on firm size (in
terms of assets and sales) and legal status, which we refer to collectively
as firm type.* Most importantly for our analysis, Indonesia started to
tighten its FDI policy relatively early by global standards, substantially
expanding the NIL’s coverage in 2007 and again in 2010. This resulted
in restrictions on FDI receipts for approximately 22% of all Indone-
sian manufacturing firms with 20 or more employees (Genthner and
Kis-Katos, 2022). However, the direct labor-market coverage of these
restrictions remained relatively small, affecting less than 1% of the total
labor force on average.

To identify the aggregate labor-market effects of FDI regulation, we
construct a measure of local regulatory penetration (LRP). This measure
combines policy information from the NIL with spatially explicit firm
and labor market data, using a shift-share structure with endogenous
shares and exogenous shocks (Borusyak et al.,, 2022). We interact
the initial share of the labor force employed in firms of different
types operating in different five-digit industries with temporal changes
in regulation (at the industry and firm-type level). This measure is
constructed at the level of local labor markets, specifically Indonesian
regencies (kabupaten) and cities (kotamadya), which we refer to collec-
tively as districts. This approach allows us to capture both direct and
indirect effects of a more restrictive regulatory environment on various
economic sectors.

Our empirical strategy relates labor-market outcomes to FDI reg-
ulation in two ways. First, we use the Indonesian Economic Census
data from 1996, 2006 and 2016, which provides information on the
number of employees across all enterprises in mining, manufacturing,
and services. This allows for a detailed analysis of firm dynamics,
including aggregate and per-firm employment, as well as the number
of operating firms. We differentiate between firms with at least 20 and
fewer employees, and companies in manufacturing and mining vs. ser-
vices. Based on this census data, we regress changes in employment
between 2006 and 2016 on the change in LRP between 2006 and 2016,
which captures the two major regulatory revisions. We control for a
rich set of time trends by initial district conditions, including the initial
employment share in manufacturing (see Autor et al., 2013; Borusyak
et al., 2025). Second, we complement these results with estimates from
a district-level panel constructed from annual household survey data,
Susenas, covering the period 2000-2016. The annual structure of the
data enables us to estimate the dynamic effects of time-variant LRP on
local labor-market outcomes.

Our results, based on the Economic Census, show that non-
agricultural employment increased differentially in districts more
strongly affected by new restrictions on manufacturing FDI. On aver-
age, a one standard deviation increase in regulatory penetration led

4 Industries in Indonesia are classified according to the KBLI (Klasifikasi
Baku Lapangan Usaha), which is largely equivalent to the United Nations’s ISIC
classification at the four-digit level. In this context, we refer to codes at the
five- to three-digit level as industries, and to codes at the two- or one-digit level
as sectors. The negative investment list is issued through Presidential Decrees,
with investment conditions varying in intensity, from relatively soft licensing
requirements to outright investment bans in certain industries.
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to a 0.97 percentage points (pp) increase in the employment rate.
Employment gains occurred not only in manufacturing but potentially
also in services, although effects in the latter are imprecisely estimated.
In manufacturing, the market entry of new firms with less than 20 em-
ployees drove employment growth, resulting in a decrease in average
employment per firm in affected districts. Positive employment effects
are also found in the Susenas data, with the analysis of dynamic effects
suggesting an increase in effect size over time. The effect peaks about
five years after the FDI regulations became more restrictive, with a one
standard deviation increase in exposure to FDI restrictions resulting in
a 1.1 percentage point increase in the overall employment rate in the
medium run.

Our results are consistent with regulated firms substituting capital
with local workers, but this mechanism alone cannot fully explain
the employment gains. We document that indirect effects explain at
least 75% of the employment gains, with firms in unregulated sectors
likely benefiting from increased local sourcing of inputs by regulated
firms and increased immigration triggering employment gains in the
construction sector. However, we find no evidence of positive welfare
effects, as consumption levels and poverty rates remain largely un-
changed. The absence of welfare gains, despite increased employment,
implies that labor may have been redirected to less productive uses,
even though our analysis does not reveal any aggregate productivity
declines among formal manufacturing firms in regulated industries.

Since a restrictive FDI policy is not fully exogenous, our results
could be biased if policies responded to location-specific dynamics.®
To address this concern, we check for pre-trends in our main outcomes
using both the Economic Census data and Susenas data, and find no
evidence that they can explain the positive employment effects. We also
test whether district-level labor market characteristics predict changes
in regulation. Our baseline specifications allow districts to follow dif-
ferent trajectories depending on initial levels of those characteristics
that are systematically different, in particular, regulatory penetration,
employment shares in manufacturing, overall employment rates, and
urbanization. Furthermore, our results are robust to including a rich
set of additional controls, both in the form of time trends that vary by
initial conditions, as well as in the form of time-variant controls. In
particular, we control for political economy factors such as lobbying-
potential (driven by industrial concentration) or privatization pressure
(captured by the share of and change in state-owned employment),
exposure to changing trade flows (based on import and export flow
data), trade liberalization (in the form of average input and output
tariffs and non-tariff measures), trends in automation (measured by
the stock of industrial robots), agglomeration effects (measured by
initial population density or its pre-revision change) and labor-market
reforms (reflected in minimum wage legislation). None of these affect
our results.

A recent strand of the literature discusses validity concerns in shift-
share instrumental variable designs (for a recent review, see Borusyak
et al., 2025). We address the arguments presented in that literature. In
particular, we compute exposure-robust standard errors, as proposed
by Borusyak et al. (2022) and conduct placebo regressions, which
involve randomly assigning regulatory status to groups of firms in
the same industry. These tests reveal no evidence of over-rejection
of the null hypothesis (Addo R. Kolesdr and Morales, 2019). We also
use that same randomization process to construct a summary measure
of non-randomness in shock exposure, and show that recentering our
treatment accordingly does not change the results (Borusyak and Hull,
2023). Finally, we show that our results are robust to excluding indus-
tries with the largest predicted effects on employment from the LRP

5 While previous work has shown that past labor-market dynamics are not
predictive of the targeting of FDI regulation in this context (Genthner and
Kis-Katos, 2022), this does not preclude the concern that endogenous policy
formation or omitted variables may drive our results.
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measure (in the spirit of Goldsmith-Pinkham et al., 2020), excluding
regulated industries operating in only a few districts, and constructing
the LRP at the five-digit industry level rather than the firm-type by
industry level.

Our study contributes to three strands of literature. First, we add to
the rich literature on the effects of FDI flows and foreign acquisitions
on firms and workers. Previous research has shown that multina-
tional enterprises (MNEs) tend to employ more workers, formalize
employment, and pay higher wages (e.g., Lipsey and Sjoholm, 2004;
Harrison and Rodriguez-Clare, 2010; Javorcik, 2014). FDI is often
found to be complementary to high-skilled workers, resulting in a
larger skill wage gap (Feenstra and Hanson, 1997; Figini and Gorg,
2011; Lee and Wie, 2015). Moreover, foreign acquisitions can also lead
to positive spillovers on workers employed in domestic firms (Poole,
2013; Alfaro-Urena et al., 2021) and foster local development in the
long run (Méndez-Chacon and Van Patten, 2022), but they may also
destroy jobs within less competitive domestic firms and reduce the
demand for low-skilled workers (Jenkins, 2006; Girma, 2005). We add
to this literature by showing that FDI restrictions led to an increase
in local labor demand in Indonesia, with a substantial share of the
employment gains attributed to indirect effects. Our findings can also
be seen as complementary to the extensive literature on the negative
labor market effects of offshoring in the global North (see e.g., Harrison
and McMillan, 2011; Ottaviano et al., 2013; Kovak et al., 2021).

Second, we contribute to a relatively smaller literature on the effects
of changes in the regulatory environment of FDI. Related studies have
examined the effects of FDI (de)regulation on firm productivity (Bourles
et al., 2013; Duggan et al., 2013; Eppinger and Ma, 2019; Genthner
and Kis-Katos, 2022), or controlled for changes in FDI regulation when
analyzing tariff liberalization (Topalova and Khandelwal, 2011). More
closely related to our paper, Erten et al. (2023) show that FDI liberaliza-
tion in China increased employment, and accelerated structural change
at the local level. Our study provides the first analysis of the local labor
market effects of a tightening FDI regime, which has increasing global
policy relevance. We demonstrate that the labor market effects of FDI
regulation and deregulation need not be symmetric.

Third, we contribute to the literature on the distributional effects of
local labor demand shocks due to trade liberalization in developing and
transition economies (Topalova, 2010; Kis-Katos and Sparrow, 2011;
Kovak and B.K, 2013; Kis-Katos and Sparrow, 2015; Dix-Carneiro and
Kovak, 2017; Gaddis and Pieters, 2017; McCaig and Pavcnik, 2018;
Kis-Katos et al., 2018; Wang et al., 2024). These studies show that
workers in regions highly affected by trade liberalization often bear the
adjustment costs, facing diminishing earnings or job losses, although
with substantial heterogeneities. Our study shows that a protection-
ist measure, such as FDI regulation, can have a comparable effect,
contributing to employment gains among the local population.

The remainder of this paper proceeds as follows. Section 2 in-
troduces the institutional background of FDI regulation and the NIL
in Indonesia. Section 3 presents the data and develops our measure
of regulatory penetration. Section 4 describes the empirical strategy
and presents the results. Section 5 analyzes potential mechanisms, and
Section 6 concludes.

2. Institutional context

Early steps towards opening the Indonesian economy to FDI started
in the first years following the end of the Sukarno regime in 1967 (Gam-
meltoft and Tarmidi, 2013). However, public opposition to foreign
presence in certain industries halted the liberalization process (van
Zanden and Marks, 2012). It was not until the 1990s that major reforms
transformed Indonesia into “one of the most promising countries [for
investment]” (Lindblad, 2015, p. 225). The increasing FDI inflows
came to a sudden halt during the 1997 Asian financial crisis, which
eroded investor confidence (WTO, 1998). To restore its attractive-
ness to FDI, the government introduced fiscal incentives, established
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an anti-discrimination rule between foreign and domestic investors,
and streamlined application procedures in the years following the
crisis (WTO, 2013).

Designed to increase transparency in previously unclear proce-
dures (WTO, 2013), the NIL was first introduced in 2000. The list
contained various forms of regulation on foreign investment, including
some industries that were entirely closed to FDI (such as weapons,
alcohol, and other sensitive products), those that required special
licensing, and others that were subject to FDI ceilings or required
the formation of joint ventures. To a limited extent, the NIL 2000
differentiated between firm types in determining the applicability of
regulation, exempting partnerships and limited partnerships from FDI
regulation in a few industries.

However, over the course of the 2000s, the initial efforts of pro-
moting FDI were slowly abandoned, and increasing protectionism led
to restrictions targeting very specific industries deemed to be in Indone-
sia’s national interest. The first revision of the NIL in 2007 substantially
expanded the list of regulated industries, resulting in a more restrictive
regulatory environment.® At the same time, the NIL 2007 widened the
scope for exemptions. While the first NIL in 2000 exempted partner-
ships from regulation in only two industries, the NIL 2007 widened
their use, and also introduced exemptions for small and medium-
sized enterprises (defined in terms of assets and sales),” cooperatives,
and certain provinces. The latter exemption only applied to specific
industries in the service sector, and plays no role in our analysis. For
example, the production of coloring yarns using natural or man-made
fibers was added to the list in 2007, but regulation only applied to
large companies, exempting foreign investment in small and medium-
sized firms. Additional revisions followed in subsequent years. After
minor adjustments in early 2008, the next major revision took place
in 2010, which further extended the list of regulated industries, in-
cluded previously unregulated types of firms, and changed some of the
conditions.®

These FDI restrictions have effectively shaped foreign capital stocks
of regulated firms. Genthner and Kis-Katos (2022) show in a within-
firm panel data analysis that, after firms are directly exposed to binding
FDI regulation, their average foreign capital shares decline by more
than 10%, with some of this capital being redirected to unregulated
firms in the same industry. Similarly, Figure Al illustrates the negative
effects of FDI regulation on FDI stocks at the regional level.” Districts
that are more exposed to FDI restrictions due to their initial produc-
tion and employment structure experience sizeable and statistically
significant declines in FDI inflows over time.

© The initial version of the NIL was introduced through Presidential Decree
96/2000, with subsequent revisions in 2007 (Presidential Decree 77/2007),
2010 (Presidential Decree 36/2010), and 2014 (Presidential Decree 39/2014),
as well as a minor amendment (Presidential Decree 111/2007). For simplicity,
we refer to these revisions as NIL 2000, NIL 2007, NIL 2010, and NIL 2014.

7 According to Presidential Decree No. 36/2010 (which references law
20/2008 on small and medium-sized enterprises), a firm is considered large if
its annual sales exceed 50 billion IDR or its net assets exceed 10 billion IDR.
Firms with both sales and net assets below these thresholds are considered
small or medium-sized. Regulations often apply only to large companies, as
defined by these criteria.

8 A key feature of all NIL revisions is that they only apply to future
investments, leaving existing foreign capital unaffected. Firms are not required
to divest, and the regulation only affects future investment plans and the
industry-specific investment environment. See article 8 of Presidential Decree
36/2010. For a more detailed description of the NIL, its conditions, and
coverage, see Genthner and Kis-Katos (2022).

9 Figures Al to A5 and Tables Al to A19 are available in the Online
Appendix.
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3. Data
3.1. District-level outcome variables and controls

We derive local labor market outcomes from two datasets provided
by the Indonesian Statistical Office (Badan Pusat Statistik, BPS): the
Economic Census (Sensus Ekonomi), and the national household survey
(Survei Sosial Ekonomi Nasional, Susenas). While the Economic Census
is conducted only once every ten years, Susenas is collected annually as
repeated cross-sections.

The Economic Census covers the universe of all firms in the econ-
omy (excluding agriculture) and is available to us for the years 1996,
2006 and 2016. It provides a comprehensive picture of economic
activity across all districts in mining, manufacturing, and services
(including the informal sector). All three census waves consistently
collect firm-level information on the total number of workers, which we
use to compute aggregate non-agricultural employment, employment
among firms with more or less than 20 employees and by broad
economic sector, as well as average firm employment, employment
concentration, and the number of firms at the district level.'® Given
Indonesia’s substantial population growth during this period and the
resulting increase in the working-age population (see Figure A2), we
construct employment rates instead of employment numbers as our
main outcome variables.!! Table Al presents descriptive statistics for
the main variables. Between 2006 and 2016, we observe a rise in non-
agricultural employment rates, primarily driven by the service sector.
Average firm employment also increased by approximately 22% (con-
sistent with national statistics).!> However, this masks heterogeneous
trends across sectors, as manufacturing firms experienced a decline in
average firm employment while the number of manufacturing firms
strongly increased.

Our second data source, Susenas, provides annual population infor-
mation that is representative at the district level. We use data from
2000 to 2016, which allows us to also analyze local labor market dy-
namics in the years preceding and following the regulatory change. We
primarily rely on information about individuals’ employment status,
but also utilize data on skill levels, migration status, and household ex-
penditures for additional analyses. We compute population aggregates,
including place of residence (urban vs. rural) and sector of employment,
for initial characteristics and controls. When constructing individual-
level outcomes, we focus on the working-age population (individuals
aged 15-64) and exclude observations with missing values in crucial
characteristics such as gender, educational attainment, or age, before
aggregating to the district-year level. Table A2 presents the related
descriptive statistics.

We complement this data with various other sources. The labor
force survey, Sakernas, which is available to us for the years 2000 to
2015, contains detailed information about individuals’ activity status,
employment, working hours, and hourly wages. Although Sakernas
provides more detailed labor market outcomes than Susenas, it is only
fully representative at the district level starting in 2007, limiting its
usefulness for analyzing pre-revision dynamics. Therefore, we only use
Sakernas to compute wage-premia as an outcome variable. Additionally,
we use Sakernas to determine the initial size of the locally active labor
force, which is utilized in the local regulatory penetration formula
described in the next section.

10 Due to Indonesia’s ongoing decentralization process, district borders
changed repeatedly over our sample period. To address this, we aggregate
all data to the district boundaries of the first year observed (1996 for the
Economic Census analysis, 2000 for the Susenas analysis). Our results are not
driven by job creation resulting from decentralization (see Section 4.5).

11 This approach allows us to abstract from for spatial heterogeneities in
population dynamics. We obtain year- and district-specific population numbers
from Susenas.

12 For further details, see BPS (2009, 2017).
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We use data from the annual manufacturing census (Survei Industri,
SI) to build our regulatory exposure measure (detailed in the next
section) and to construct district-level characteristics of the manu-
facturing sector. The SI covers all manufacturing plants with more
than 20 employees in Indonesia and is conducted by BPS. This firm
dataset was frequently used in other empirical studies (e.g., Amiti
and Konings (2007), Blalock and Gertler (2008), see Marquez-Ramos
(2022) for a survey). Variables sourced from this dataset include the
regional concentration in sales and employment, the share of state-
owned enterprises, the share of recently privatized firms, and aggregate
values and shares of imports and exports.

We also rely on auxiliary data from the Indonesia Database for
Policy and Economic Research (Indo-Dapoer) by World Bank (2019),
on tariff data and non-tariff trade measures data from the UNCTAD-
TRAINS database (United Nations, 2019), on FDI data from the In-
donesia Investment Coordinating Board (2020), as well as on stock of
industrial robots from the (International Federation of Robotics, 2018).
Price indices, regional poverty lines and minimum wages as well as
input-output tables are obtained from BPS.

3.2. Local regulatory penetration

To construct a measure of local regulatory penetration in the manu-
facturing sector, we combine policy shifts from the NIL with firm data
from the SI and labor market data from Sakernas. We focus on regula-
tion in the manufacturing sector because it is expected to have more
immediate implications for employment outcomes, as manufacturing
firms can more flexibly adjust their labor-to-capital ratio in production
compared to firms operating in services.

From each NIL, we extract the list of regulated industries (at the
five-digit level), including any exemptions that apply to certain firm
types and the form of regulation. The definition of firm type is based on
firm size in terms of assets and sales (as discussed in footnote 2), and
legal status (with partnerships often excluded from regulation). From
the SI, we obtain the number of manufacturing firms operating in each
industry (as identified by the five-digit code of their main product),
their employment levels, and firm type for the period 2000-2005.'* We
consider a firm to be subject to regulation if its main product is listed
on the NIL (regardless of the form of regulation) and if the firm belongs
to the firm type to which the regulation applies (based on firm size and
legal status).

Using this information, we calculate initial employment levels per
industry, firm type, and district, measured before the NIL revisions.'
To illustrate the level of variation in the data: The SI 2000-2005
contains 83,449 firm-year observations from 327 different five-digit
industries. About 91% of these firms are small- or medium-sized (based
on relevant sales and asset thresholds), accounting for about 76% of the
sales in the sample and employing 48% of the workforce. In contrast,
only about 8% of firms would benefit from exemptions due to their
legal status, affecting 4% of the workers and 3% of overall sales.

From Sakernas, we calculate the size of the initial labor force, as
Sakernas identifies individuals currently active in the labor market,
unlike Susenas. To improve precision, we combine data from several
pre-revision years (2000-2005) and compute the median labor force
per district over that period.

13 For multi-product firms, the main product is defined as the product with
the largest turnover.

14 We utilize the panel structure of the SI data to calculate the median
number of employees for each plant between 2000 and 2005, and then
aggregate employment numbers by year, industry, and firm type. For more
details on data cleaning and the sample used, see Genthner and Kis-Katos
(2022). For simplicity, we refer to firms instead of plants, as the survey does
not distinguish between multi-plant firms.
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Fig. 1. Sectoral Composition of Local Regulatory Penetration (LRP) over Time.

Note: The solid black line depicts average local regulatory penetration (LRP) from 2000 to 2016 based on Eq. (1). Shaded areas show the sectoral contribution to LRP based on
regulated shares in the initial employment composition. Values are multiplied by factor 100.

Our measure of local regulatory penetration, LRP,,, in district d
and year ¢ is defined as:

L,
LRPy = X, T2 REGy,, &)

where REG),, is an indicator that takes the value one if firms of type k
(small vs. large and in legal partnership vs. not) operating in industry
p are on the investment blacklist in year 7, and zero otherwise. Ly,
represents the total pre-revision employment in all manufacturing firms
of firm type k, operating in industry p, and in district d (derived from
the SI), while L, is the initial size of the labor force in district d
(derived from Sakernas). The initial time period, ¢ = 0, is represented
by the median value observed over the years 2000 to 2005, a period
during which no regulatory changes occurred.'”

Our measure of local regulatory penetration interacts the initial
share of the potentially directly exposed labor force with the regu-
latory shifts accruing over time, resembling a Bartik-style shift-share
instrument (Bartik and T.J, 1991). The temporal variation in LRP,,
originates from revisions to the NIL, while spatial variation originates
from the initial distribution of firms of different types and operating in
different industries across districts. This measure forms the cornerstone
of our identifications strategy, which we discuss below.

The average development of LRP over time is illustrated in Fig. 1.
The upper thick line in the graph shows a step-wise increase in the over-
all regulatory penetration after each of the two major revisions (in 2007
and 2010). While regulation levels were low between 2000 and 2006,
regulatory penetration rose sharply during these revisions, whereas
the next revision in 2014 was relatively minor in comparison. To
facilitate interpretation, we multiply LRP by 100, so that it represents
the percentage of local workers exposed to FDI regulation. Between
2000 and 2016, LRP increased by 0.6 percentage points in the average

15 In Section 4.4, we show that the results are virtually identical when using
the firm distribution from the 2006 Economic Census to construct pre-revision
employment shares by industry and firm type.

district (see Tables Al and A2). Fig. 1 also shows the contribution
of different two-digit sectors to total manufacturing LRP over time,
using more aggregated (two-digit rather than five-digit) components
for illustrative purposes. The manufacturing of wood products accounts
for a significant portion of regulatory penetration, but several other
sectors also contribute to LRP, such as the food and beverage industry,
tobacco products, and wearing apparel. A detailed list of the sectors (at
the two-digit level) that contribute to LRP can be found in Table A3.
In contrast, some sectors are not affected by the NIL at all, including
leather products and motor vehicles. Fig. 2 maps the spatial distribution
of changes in LRP for the period from 2000 to 2016. Across most
districts and all major islands, the regulatory environment tightened
between 2000 and 2016. Only a few districts experienced declines in
overall regulation.'®

4. Empirical strategy and results
4.1. Empirical strategy

Our empirical models link changes in local labor market outcomes
to temporal and spatial variation in LRP. The main unit of observation
is the district-by-year cell, and identification relies on the exogeneity of
the shifts (Borusyak et al., 2025). This approach is based on two main
assumptions: first, that regulatory shifts do not respond systematically
to labor market trends at the local level, and second, that no other
unobserved shocks affect our measure of regulatory tightening and
employment outcomes simultaneously.

To validate the first assumption, we conduct a number of checks.
To begin with, we investigate whether certain industries are highly
spatially concentrated, which could lead policy makers to restrict FDI
to the industries prevalent in specific districts (cf. Neumark and Simp-
son, 2015). We find no evidence of such regulatory clustering (see

16 The spatial distribution of LRP levels for the relevant years is presented
in Figure A3, while Figure A4 shows the density distribution of LRP.
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Fig. 2. Change in LRP between 2006 and 2016. Note: District borders are from 2000. Values are multiplied by factor 100.

Table A4). The average number of five-digit industries per district
is 20.6, with 6.6 of those being regulated. Despite this right-skewed
distribution, few districts host only a few industries. This suggests that
variations in LRP are generally driven by many different industries. The
average number of regulatory shifts (i.e., actual changes from unregu-
lated to regulated industries) per district is similarly high. Moreover,
each five-digit industry is present in about 20 different districts on
average, indicating that most industries operate in multiple locations
and that district-specific economic concerns should play a minor role
in selecting industries for regulation.

Next, we test whether changes in regulation can be predicted by
district-level labor market characteristics.'”” We find that regulatory
shifts are systematically related to the initial status of regulation, initial
employment rates, the fraction of manufacturing employment in total
employment, and the fraction of urban population in total population.
As these factors may correlate with employment trends, we control for
trends by these initial conditions throughout our analysis. However, we
find little evidence that other labor market characteristics are systemat-
ically correlated with changes in local regulatory penetration between
2006 and 2016 (see Table A5).'® To further corroborate the validity of
the orthogonality assumption, we test for the existence of pre-trends
and exclude industries from the LRP measure that are located in very
few districts in our robustness checks. As discussed further below, we
find no evidence of non-parallel trends or highly clustered industries
driving the results.

For the second assumption to hold, we must be able to distinguish
shocks to FDI restrictions from more general shocks to specific sectors
or locations. As discussed above, we control for initial employment
in the manufacturing sector (which captures the sum of shares, see
Borusyak et al., 2025) in all our specifications to restrict identifica-
tion to variation in FDI restrictions stemming from differences in the

17" Genthner and Kis-Katos (2022) show that FDI regulation targeted indus-
tries with public enterprises and prior privatization experiences. Industries
with larger decreases in the state ownership at the beginning of the 2000s were
more likely to be included in the NIL in 2007. Prior privatization dynamics
were the most frequent predictors of industry-level regulation, whereas none of
the top-ten predictors referred to prior employment dynamics (see Table 1 in
Genthner and Kis-Katos, 2022, p. 672). The authors also show that regulation
is unrelated to past FDI flows, consistent with our district-level analysis that
shows no pre-trends in FDI flows (c.f. Figure Al).

18 The only other variables showing a statistically significant association are
related to worker skill levels and the fraction of employment in industrial
areas. However, these associations become insignificant after controlling for
baseline controls, and their inclusion as additional controls (with time trends)
does not affect the results (see Section 4.5). Summary statistics for variables
used only in the Appendix are presented in Table A6.

industry composition within local manufacturing sectors. Additionally,
we control for aggregate shocks at the regional level by including
island-group fixed effects in the long difference specifications and
island-group-year fixed effects in the multiperiod panel specifications.

4.2. Long-difference estimates from the Economic Census

To estimate the effect of regulatory penetration on employment
rates using aggregated Economic Census data, we employ a first-
difference specification. We regress changes in labor market outcomes
in district d of region r between 2006 and 2016, 4y55~'%, on changes
in the constructed LRP measure between 2006 and 2016, ALRPI~16,
This captures the regulatory tightening during the first two major NIL
revisions, as well as some minor adjustments in between (c.f. Fig. 1).
We estimate the following regression:

A0 = oy ALRPYT + XI oy + A, + &g, 2
where A, are island-group fixed effects, and X, is a vector of ini-
tial controls that capture local conditions driving differences in both
regulatory exposure and labor market dynamics. By including these
controls, we absorb trends in the employment structure driven by initial
conditions. In our baseline specification, X, , includes the pre-revision
level of regulatory penetration (as per NIL 2000), as well as the share
of manufacturing employment in total employment, the share of urban
population, and the non-agricultural employment rate (in the working-
age population), all observed in 2006.'° Our robustness checks in Sec-
tion 4.5 further extend the set of initial conditions X,., and add a list of
time-varying controls for which we calculate the change between 2006
and 2016, 4Z%'®. Since the first-differenced dataset contains one
observation per district, we compute heteroskedasticity-robust standard
errors.

Table 1 presents results based on the first-difference specification
using Economic Census data. In columns 1 to 5, we report the effect of
the local regulatory tightening between 2006 and 2016 on the change
in the non-agricultural employment rate between 2006 and 2016. We
add controls step-by-step to gauge the robustness of our estimates.
Notably, in column 4 we control for all initial conditions discussed
above and add changes in employment between 1996 and 2006. In
column 5, we replicate the same specification but restrict the sample
to districts that experienced any change in regulatory penetration over
that time period, ensuring that our analysis is not comparing indus-
trialized districts to more agriculture-oriented districts. We also report
exposure-robust standard errors in brackets (Borusyak et al., 2022).

19 The level of LRP remains unchanged between 2000, when the NIL was
first introduced, and 2006.
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Table 1
Effect of local regulatory penetration on employment (Economic census).
Dep. var.: ANon-agr. employment rate 2006-2016 1996-2006
1) (2) 3) 4 5) 6
ALRP 2006-2016 0.0155%** 0.0179%** 0.0097** 0.0106** 0.0112%* —0.0005
(0.0056) (0.0057) (0.0048) (0.0048) (0.0048) (0.0046)
[0.0075] [0.0071] [0.0072] [0.0075] [0.0067] [0.0047]
Observations 291 291 291 291 248 291
Island FE v v v v v v
LRP,, v v v v v
LaborMarket, , v v v v
AEmployment rate (1996-2006) v v

Note: The dependent variable is the change in non-agricultural employment rate. LRP, is the level of LRP in 2000, and LaborMarket,  is a vector of labor market characteristics
(share of employment in the working-age population, employment share of the manufacturing sector, and share of urban population within a district), all measured in 2006 (except
column 6, then all refer to 1997). Column 5 restricts the sample to districts that experience any change in LRP over the time period. Robust standard errors are reported in

parentheses. Significance at or below 1% (***), 5% (**) and 10% (*).

Table 2
Effect of local regulatory penetration on employment by sector, firm employment
(Economic census).

Dep.var.: AEmployment rate 2006-2016  Non-agr. Manufacturing  Services
1) @) 3

Panel A: All

ALRP 2006-2016 0.0097**  0.0060*** 0.0037
(0.0048) (0.0023) (0.0049)

Panel B: Firms with 1-19 employees

ALRP 2006-2016 0.0028 0.0035** —-0.0007
(0.0031) (0.0015) (0.0035)

Panel C: Firms with 20+ employees

ALRP 2006-2016 0.0069* 0.0025 0.0044
(0.0036) (0.0017) (0.0034)

Observations 291 291 291

Island FE v v 4

LRP,, v v v

LaborMarket, , v v v

Note: The dependent variable is the change in non-agricultural employment rate.
Manufacturing employment includes mining. LRP, is the level of LRP in 2000, and
LaborMarket,, is a vector of labor market characteristics (share of employment in
the working-age population, employment share of the manufacturing sector, and share
of urban population in a district), all measured in 2006. Robust standard errors are
reported in parentheses. Significance at or below 1% (***), 5% (**) and 10% (*).

Our results indicate that a tightening of the regulatory environment
leads to an overall increase in non-agricultural employment in the
district. The point estimates are largely unchanged across specifications
and highly statistically significant. Exposure-robust standard errors are
more conservative, as expected, but the point estimates remain statis-
tically significant in three out of five specifications. In column 6, we
report the results of a placebo test, where we regress the change in the
employment rate in the previous decade (between 1996 and 2006) on
changes in the LRP between 2006 and 2016. We find no evidence that
pre-trends may be driving the observed effect. In terms of magnitude,
the most conservative point estimates in column 3 suggest that an
increase in LRP by one standard deviation (1.00) raises employment
by an additional 0.97 percentage points (pp). To gauge the economic
relevance of the NIL, we calculate the share of employment gains
between the two census rounds that can be explained by the change in
local regulatory penetration. On average, employment rates increased
by 6 pp between 2006 and 2016, while the LRP increased by 0.62 on
average. This implies that FDI restrictions can explain about 10% of the
employment gains observed over the time period.

We disaggregate the employment effect by sector and firms’ em-
ployee numbers in Table 2. Column 1 reports the effect across all
non-agricultural sectors, while columns 2 and 3 report effects on the
employment rate in manufacturing (incl. mining) and services, respec-
tively. Panel A reports the effect across all firms, while panels B to C
split the sample by the number of firms’ employees. All estimates are
obtained from the baseline first-difference specification (corresponding

to column 3 of Table 1) and control for island-group fixed effects, as
well as initial district characteristics (LRP, the share of manufactur-
ing in overall employment, the employment rate, and urbanization).
Given that the outcome variable is the change in employment rate per
subgroup, the sector- and group-level coefficients mechanically add up
to the coefficients in the first column (for columns 2 and 3), as well
as in the first row (for panels B to C). We find statistically significant
evidence of employment increases in the manufacturing sector, whereas
coefficients in the service sector are positive but not statistically signif-
icant. Further decomposing the employment gains by sector and firm
employment shows statistically significant employment increases only
for manufacturing firms with less than 20 employees (panel B, column
2). However, the relative size of the other coefficients indicates which
subgroups contribute to the aggregate effect. Manufacturing firms with
20 employees or more also show some potential for employment gains,
although these estimates are imprecise (panel C, column 2). In the
service sector, in contrast, firms with less than 20 employees do not
contribute to the potential employment gains (panel B, column 3),
whereas firms with 20 employees or more show a relatively large but
imprecisely estimated coefficient (panel C, column 3).%°

Table 3 provides additional evidence on where and how employ-
ment creation takes place by contrasting changes in the average number
of employees per firm and in employment concentration across firms
with changes in the number of firms (by firm employment). All these
outcome variables are log transformed (Chen and Roth, 2023).2! We
find no evidence of significant increases in the average number of em-
ployees per firm across all non-agricultural sectors (column 1 of panel
A). When disaggregating these effects by sector, we find negative (but
not statistically significant) coefficients in the manufacturing sector and
insignificant positive coefficients in the service sector. The employment
structure (measured by the Herfindahl index) does not change with
regulatory penetration overall or in the service sector but becomes
less concentrated in the manufacturing sector (the effect is statistically
significant at the 1% level).?? Consistent with this, we find that FDI
regulation results in substantial firm entry in manufacturing, which is
concentrated among firms with less than 20 employees.”* In contrast,

20 Table A7 presents placebo tests by firm employment and sector, confirm-
ing the absence of pre-trends on aggregate and in the service sector, while
revealing pre-trends of the opposite sign among manufacturing firms.

21 As shown in Table A8, the results on the number of firms remain
qualitatively similar when using an inverse hyperbolic sine transformation,
which accommodates zero values but is not scale consistent.

22 Consistent with the decline in employment concentration, we also find
that regulation reduces sales concentration among manufacturing firms with
20+ employees (c.f. Section 5).

23 Results presented in Table A9 indicate that while most employment gains
originate from formal sector firms, gains among firms with fewer than 20
employees are largely concentrated in informal sector firms.
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Table 3
Effect of local regulatory penetration on firm employment and number of firms (Economic Census).

Sector Non-agr. Manufacturing Services
@D (2) 3)

Panel A: Dep. var.: Alog L per firm

ALRP 2006-2016 0.0104 -0.0423 0.0112
(0.0089) (0.0318) (0.0075)

Panel B: Dep. var.: Alog Herfindahl Index (employment)

ALRP 2006-2016 —0.2293*** —0.2907*** 0.0520
(0.0846) (0.0793) (0.0699)

Panel C: Dep. var.: Alog number of all firms

ALRP 2006-2016 0.0111 0.0739* 0.0037
(0.0092) (0.0431) (0.0102)

Panel D: Dep. var.: Alog number of firms with 1-19 employees

ALRP 2006-2016 0.0110 0.0398* 0.0036
(0.0092) (0.0211) (0.0102)

Panel E: Dep. var.: Alog number of firms with 20+ employees

ALRP 2006-2016 0.0207 —-0.0722 0.0262
(0.0234) (0.0454) (0.0240)

Observations 291 291 291

Island FE v v v

LRP,, v v v

LaborMarket,, v v v

Note: The dependent variable is the growth rate in average firm employment (Panel A), in the Herfindahl index (measured by employment,
Panel B) or in the number of firms (Panels C to E). Manufacturing employment includes mining. Col. 2 omits 4 (7 in panel D, 27 in panel
E) districts with zero manufacturing firms in 2006 or 2016. LRP,, is the level of LRP in 2000, and LaborMarket,, is a vector of labor
market characteristics (share of employment in the working-age population, employment share of the manufacturing sector, and share of urban
population in a district), all measured in 2006. Robust standard errors are reported in parentheses. Significance at or below 1% (***), 5% (**)

and 10% (*).

Table 4
Effect of local regulatory penetration on employment (Susenas).
@ (2) 3 @ ©)]
Panel A: Dependent variable: Employment Rate
LRP 0.0047%** 0.0053*** 0.0053*** 0.0020* 0.0020*
(0.0015) (0.0014) (0.0014) (0.0011) (0.0011)
Panel B: Dependent variable: log(Employment)
LRP 0.0090%*** 0.0106*** 0.0106*** 0.0040** 0.0039%*
(0.0024) (0.0023) (0.0023) (0.0017) (0.0017)
log(Working-age population) 0.9694*** 0.9735%** 0.9735%** 0.9612%** 0.9609%**
(0.0134) (0.0137) (0.0137) (0.0153) (0.0155)
Observations 5687 5687 5687 5687 5687
District, Year FE v v v v v
Island-by-Year FE 4 v 4 v
LRP,-specific trends v v
LaborMarket, ;-specific trends v v
LRP,, xYear v

Note: The dependent variable is the total employment rate. LRP,, is the level of LRP in 2000, and LaborMarket,, is a vector of labor
market characteristics (share of employment in the working-age population, employment share of the manufacturing sector, and share of urban
population in a district), all measured as the median value between 2000 and 2005. Robust standard errors (clustered at the district level) are
reported in parentheses. Significance at or below 1% (***), 5% (**) and 10% (*).

we observe no meaningful market entry or exit among service sector
firms.

Our results so far suggest that manufacturing FDI regulation in-
creases manufacturing employment through the market entry of firms
with less than 20 employees, and, to some extent, through growth in the
number of workers per firm among firms with 20+ employees. At the
same time, our results hint at some potential for indirect employment
effects in the service sector, although none of the service sector results
are statistically significant. However, what remains unclear from our
results so far is whether the creation of new jobs leads to net em-
ployment gains or simply accelerates the ongoing process of structural
transformation. We address this question in the following.

4.3. Difference-in-difference estimates from Susenas

To complement our results with annual data from household sur-
veys, we link annual variation in LRP,,, to total employment rates in
district d and year ¢, y,,,. Our empirical specification takes the form:

Ydart = ﬂl LRPer + X;r,() ﬂZ Xt+yy+ ¢rt +€dpr (3)

All regressions are conditional on district fixed effects, y,, and
island-group-year fixed effects ¢,,. To mirror our long-difference speci-
fication, we control for the same set of initial district conditions, X, ,
and interact them with a linear time trend. This ensures that dynamics
mechanically related to the initial level of regulatory penetration, the
relative importance of the manufacturing sector, or the overall employ-
ment rate and urbanization in a district do not spuriously affect our
estimates. Since the panel starts in 2000, but Susenas does not cover
all districts in the earlier years (e.g., no data were collected in Aceh
in 2000 and 2001), we calculate our initial conditions by taking the
median over the years 2000-2005. We also check for the robustness of
our results in Section 4.5 by allowing for linear trends in an extended
set of initial conditions, X, ,, or adding time-varying controls, Z,,,.
Standard errors are clustered at the district level.

Table 4 presents our main results using Susenas data for the total
employment rate (panel A) and employment numbers (panel B). The
first two columns display the relationship between total employment
and LRP, conditional on district and island-group-year fixed effects.
Further controls are added step-wise in each column, starting with an
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Fig. 3. Effect of LRP on Employment.

Note: The dependent variable is the total employment rate. Each point estimate is obtained by recovering dynamic treatment effects from Eq. (4) as outlined in Section 4.3. Bars

are 90% confidence intervals.

interaction between a linear time trend and regulatory penetration in
the pre-revision years. Column 4 adds controls that absorb differential
trends driven by initial conditions, as specified in Eq. (3), and presents
our preferred specification (as it aligns most closely with the first-
difference strategy outlined in Section 4.2). Column 5 allows districts
to be on different nonlinear trajectories by interacting the initial LRP
with a full set of year fixed effects.

Our results confirm a significant positive relationship between LRP
and total employment. The point estimate decreases in magnitude when
we absorb differential structural change dynamics in column 4. In
contrast, allowing for flexible time trends in initial conditions does not
alter the coefficient further. Our preferred specification (column 4 of
panel A) yields a point estimate of 0.002, suggesting that a one standard
deviation increase in LRP (1.22) is associated with a 0.24 percentage
point increase in the total employment rate.**

Having annual data for several years both pre- and post-revision
enables a more dynamic specification of the estimation equation. Al-
though the gradual nature of the LRP expansion, with multiple revisions
over the study period, precludes a classical dummy variable event-study
design, we can still recover dynamic effects by estimating a distributed-
lag model and reparameterizing the estimated coefficients (Schmid-
heiny and Siegloch, 2023).

We estimate:

5
Yirr =  2je_a ¥t LRP g,y + X;,,() BXt+7vg+ by + g 4

and cumulate the post-treatment and pre-treatment coefficients away
from zero to recover dynamic treatment effects. Specifically, we con-
struct g, = —Z;IH v ifl <=2, =0if I =-1and g = Zi:oyk if

24 The results are similar when using the level of total employment as the
dependent variable (panel B). When regressing total employment on LRP, we
also add the size of the working-age population as a time-variant control
variable to account for population dynamics.

I > 0.% As outlined in Schmidheiny and Siegloch (2023), this procedure
delivers consistent estimates of dynamic treatment effects as long as the
treatment effect is proportional to the observed treatment intensity.

The dynamic treatment effects of local regulatory tightening are
depicted in Fig. 3. Two key insights emerge. First, we do not detect any
evidence of pre-trends associated with local regulatory tightening, as all
of the coefficients in the pre-revision years are close to zero, and none
are statistically significant. This confirms that districts experiencing a
regulatory tightening do not systematically differ from non-affected
districts in terms of their employment dynamics, alleviating concerns
that our LRP measure may spuriously pick up underlying employment
trends. Second, the treatment effects of LRP appear to build up over
time. Point estimates turn positive and statistically significant about
three years after the revision of the NIL and further increase in magni-
tude in subsequent years, stabilizing at effect sizes of about 0.008. This
aligns well with the design of the regulation: as discussed previously,
revisions to the NIL do not affect existing FDI but merely restrict firms
and industries from attracting future investments.

The fact that treatment effects increase over time also helps ratio-
nalizing the differences in effect sizes between Tables 1 and 4: A point
estimate of 0.008 suggests that a one standard deviation increase in
LRP (1.22) raises the employment rate by 1.0pp, which is very close
to the estimates reported in Table 1. We can also calculate the share
of the employment gain observed between 2000 and 2016 that can be
attributed to changes in LRP. In the Susenas data, this is 11.3%, which
again aligns closely with the estimate obtained from the Economic
Census data.

The close alignment of estimates from the two data sets also illus-
trates that employment gains observed in the non-agricultural sectors
did not come at the expense of agricultural employment. Instead, we

25 Due to the inclusion of four leads and five lags, the analysis is restricted
to the years 2005-2012.
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seem to be observing a pull effect that draws more people into the labor
force. The results also confirm that the employment gains reported in
the Economic Census data are not an artifact of workers starting to
work for more than one firm.

4.4. Validity of the shift-share approach

One concern raised by the recent literature on the validity of
shift-share designs is that correlation in the error terms arising from
regions having similar initial employment structures may lead to severe
downward bias of the estimated standard errors (Adao R. Kolesar
and Morales, 2019; Borusyak et al., 2022). This, in turn, results in
an over-rejection of the null hypothesis. To address this concern, we
calculate exposure-robust standard errors (Borusyak et al., 2022) and
follow Addo R. Kolesdr and Morales (2019) in running placebo re-
gressions. In these regressions, we randomly assign regulatory status
to groups of firms (defined by their type, district of operation, and
main product). The regulation indicator is drawn from a Bernoulli
distribution with a mean of 0.143 (the average of regulation in the
firm-level data). Our empirical specification is identical to our preferred
specifications in the long-difference or fixed effects panel setting. Table
A10 shows the results of 10,000 placebo samples. The mean coefficients
across all placebo samples in column 1 of Panel A and B are very close
to zero, which is not surprising since we do not expect any systematic
result from randomly assigning regulatory status to groups of firms.
Column 2 reports the standard deviation of all estimated coefficients,
while column 3 shows the median of all estimated standard errors.
Theoretically, these two figures should be identical. Our test shows that
the median standard error is always smaller, but the difference between
the two is only marginal compared to the large discrepancies shown
by Adao R. Kolesar and Morales (2019). Accordingly, the rejection rates
of the null hypothesis at the 5% significance level are relatively close to
their expected value (note that Adao R. Kolesar and Morales (2019) find
extremely large rejection rates of 30%-50%). We also follow Borusyak
and Hull (2023) in constructing a recentered instrument that would
remove bias from non-random shock exposure. In column (1) of Table
Al1, we show that our results are unchanged. Therefore, we do not
consider correlation in outcomes between districts with similar initial
industry composition to be a concern in our empirical approach.

To assess whether the regulation of specific two-digit sectors drives
our result, we decompose the overall effect of tightening the regulatory
environment for manufacturing FDI by two-digit sectors to identify
the regulated sectors with the largest statistical influence (Goldsmith-
Pinkham et al., 2020). The bars in Figure A5 show the initial employ-
ment distribution (also used for our shift-share structure) by two-digit
sector. About 40% of manufacturing employment is concentrated in
the production of food and beverages, textiles, and wearing apparel.
The coefficients depict each two-digit sector’s contribution to the main
results (panel A in Table 2) in a standardized form. They show that reg-
ulatory tightening in the majority of all sectors contributes to increases
in district-level employment rates, including fabricated metals, tobacco,
and food and beverages, among others. No coefficients are reported
for the six sectors without any regulation (c.f. Table A3), whereas the
effects turn negative only in four sectors. To check whether our esti-
mates are exclusively driven by the sectors that contribute most to the
overall effect, we exclude the top three sectors (publishing and media,
other transport equipment, and fabricated metals) from the sample (as
reported in columns 2 to 4 of Table A11), which reduces the coefficient
estimates slightly but does not alter the overall interpretation of our
results.

To address concerns that regional developments may affect the
decision to place individual industries on the NIL, we reconstruct the
LRP but exclude those industries that are being produced in less than 3
districts (the 10% most regionally concentrated regulated industries),
and those that are being produced in less than 6 districts (the 25% most
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concentrated industries) in columns 5 and 6 of Table A11. Again our
results remain robust.

Finally, we check the robustness of our results to how we measure
firm exposure to regulation. As firm size (in terms of assets and sales)
and legal status could change endogenously, we use an alternative
LRP measure, calculated at the five-digit industry level (instead of the
industry-by-firm type level), in column 7 of Table A11. Our results are
unchanged. Our results are also not sensitive to the distribution of firms
included in the SI. Table A12 documents positive employment effects
(that closely mimic the main results) if we construct LRP from the firm
distribution observed in the Economic Census instead.

4.5. Possible confounders

A remaining concern with the results presented so far is that FDI
regulation may coincide with other time-variant shocks or that districts
that experienced regulatory tightening display differential economic
dynamics for a variety of reasons, leading to a spurious association
between LRP and employment. In this section, we address a wide range
of possible confounders.

The first set of possible confounders relates to the ability of firms to
influence FDI regulation.”® If this ability depends on firms’ economic
performance, it could lead to a spurious correlation between FDI re-
strictiveness and employment creation. To address this concern, we
construct a range of proxies for firms’ influence on the political process
using data from the SI and test the robustness of our results to allowing
time trends to vary by these characteristics. In particular, we create
indices of market concentration, such as the Herfindahl index in sales
or employment, which reduces the cost of coordination among firms
within an industry. We also examine the proportion of initial district-
level employment in national champion firms, state-owned firms, and
recently privatized firms.?”” Additionally, we control for time-varying
policies that local authorities may have implemented in response to
FDI regulation, including minimum wage legislation (which could have
direct employment effects) and political decentralization (which can
create new job opportunities through the establishment of new districts
and government structures, as noted by Bazzi and Gudgeon (2021)).
As shown in Table A13, our results remain robust after controlling for
these potential confounders.

A second concern is that global dynamics may influence employ-
ment outcomes in Indonesia, and that the impact of these dynamics
coincides with the location and timing of FDI regulation.?® To address
this concern, we allow districts to have different time trends based
on their initial trade openness, and also control for changes in firms’
imports and exports, as well as changes in tariffs and in non-tariff
trade measures (NTMs).?’ To proxy for automation, we add the average

26 A vast literature examines the political economy of trade policy (cf.
Grossman and Helpman, 1994; Goldberg and Pavcnik, 2005; Asher and
Novosad, 2017), arguing that trade policy is shaped by a political process in
which industries and firms lobby for favorable policy changes, while political
incumbents face re-election pressures that make them sensitive to specific
interest groups.

27 National champion firms are identified by ranking firms by total sales
within each five-digit industry, and then calculating the employment share of
the top-ranked firm within each district.

28 Trade policy has been shown to directly impact domestic labor mar-
kets (Hakobyan and McLaren, 2016; Dix-Carneiro and Kovak, 2017), while
trade openness can also influence the extent to which industries were affected
by global economic shocks, such as the 2009 financial crisis. Additionally,
the increasing importance of automation in industrial production can lead to
employment restructuring, job losses, and layoffs (Acemoglu and Restrepo,
2019).

2% We construct input tariffs using input-output tables and merge the tariff
and NTM information to the firm data. Our regional tariff and non-tariff
measures are weighted by initial firm employment.
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time-varying stock of industrial robots to our set of controls, as well as
the initial share of employment in high-technology enterprises (OECD,
2003). As reported in Table A14, our results remain unchanged when
controlling for local exposure to global dynamics.

Given that our LRP measure uses the initial presence of manufactur-
ing employment as a weighting factor, our results may be vulnerable to
concerns that LRP captures dynamics related to agglomeration rather
than changes in regulation over time. To address this, we control for
a set of proxies that capture regional agglomeration. These include
a time-invariant measure of the employment share in industries that
are never regulated throughout the sample period, initial district em-
ployment in industrial areas (both from the SI), the initial fraction of
skilled workers in the workforce, initial population density, population
growth between 2000 and 2005 (all three from Susenas), and distance
to Jakarta. Our results are robust to the inclusion of any of these
controls (see Table A15).

Finally, we examine whether our results are affected by spatial
regulatory spillovers. In Table A16, we control for spatial spillovers
by summing up all other districts’ LRP weighted by the inverse of the
squared distance to a particular district’s centroid. The coefficient on
the spillover variable is not statistically significant, and the coefficient
on LRP is virtually unchanged. This suggests that the primary effect of
regulatory tightening occurs locally.

5. Mechanisms

Our results suggest that regulating manufacturing FDI led to aggre-
gate employment gains, which were observed in both the manufac-
turing and service sectors, although the positive effect is statistically
significant only in the former. These employment gains may operate
through various mechanisms, which we discuss below. We identify four
potential mechanisms: a direct employment effect and three indirect
employment effects. The direct employment effect would occur in reg-
ulated firms, while the indirect effects would influence labor demand
in unregulated firms.

First, regulated firms may experience direct employment effects as
the shift from foreign to domestic capital leads to a reduction in tech-
nology content and a lower capital-to-labor ratio, resulting in increased
labor demand.*® Second, factor reallocation and reduced competitive
pressure in regulated industries could lead to increased employment
in unregulated firms operating in these industries. If regulated firms
produce largely for the domestic market and demand is inelastic, a
decline in productivity among regulated firms could increase output
prices, allowing less productive firms to enter the market. Additionally,
if FDI moves to unregulated firms instead, it could also result in
employment growth among those firms. Third, employment gains could
arise from spillovers along the value chain, as domestic firms tend to
source intermediate inputs locally rather than internationally (Amiti
and Konings, 2007; Arnold and Javorcik, 2009). Fourth, income gains
and resulting local economy effects, increased immigration, or in-
creased public investments in regulated districts could lead to increased
employment among local service providers. We assess the empirical
support for each of these mechanisms below.

Direct employment gains, driven by a shift in the capital-to-labor
ratio, are by definition limited to firms in the manufacturing sector.
They are most likely to arise in firms with at least 20 employees. In the
SI sample, the median to large firm has 546 employees, as opposed to
37 employees among small- to medium-sized firms. Since this group of
firms accounts for only about a quarter of the overall employment gain,
this mechanism can only partially explain our results (c.f. Table 2). To
further analyze the employment gains among manufacturing firms with

30 In contrast, regulated firms may experience negative employment effects if
regulation limits their access to capital, leading to declining firm productivity
and forced exit from the market.
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20 or more employees, we disaggregate the Economic Census data by
the regulatory status of their main product.’! We classify a five-digit
industry as regulated if it was subject to some restrictions between
2000 and 2016. In Table A17, we report the effect of changes in local
regulatory penetration between 2006 and 2016 on employment gains
among manufacturing firms with 20+ employees over the same time
period. Column 1 shows the effect for all manufacturing firms, while
columns 2 and 3 show the effect for firms in industries that are ever
regulated and never regulated, respectively.*> We find an increase in
the employment rate of 0.0023 that can be attributed to firms with
20+ employees in ever regulated industries, and an employment gain of
0.0013 in unregulated industries, which is not statistically significant.
The fact that not all firms in regulated industries are also affected
by FDI regulation highlights the limited explanatory power of a pure
capital substitution effect. Compared to the aggregate employment
increase of 0.0097 (c.f. Table 2), our results suggest that at least three-
quarters of the observed employment creation must stem from indirect
effects.

Next, we examine the indirect effects. The second mechanism out-
lined above concerns unregulated firms in regulated industries that ben-
efit from FDI reallocation or reduced competitive pressure. Although
we cannot quantify the indirect effects arising from FDI reallocation
due to data limitations, it is unlikely that this effect is empirically
meaningful. According to the SI data, about 72% of workers in man-
ufacturing firms with 20+ employees in regulated industries in 2016
would have been directly affected by the regulation. It is also unlikely
that FDI would shift to firms with fewer than 20 employees, as these
are typically less attractive to foreign investors.

To investigate the potential impact of reduced competitive pressure,
we test whether employment gains are concentrated in industries that
are less likely to export their products. This could allow for price
increases and the entry of smaller, less productive firms. We interact the
LRP with the share of output exported by firms in a particular industry
(aggregated at the three-digit and two-digit levels, weighted by the
share of each industry in regulated employment at the district-level)
or district.* The results, presented in Table 5, columns 1-3, provide
suggestive evidence that employment gains are strongest in areas where
regulation affects industries and firms that typically export little to
none of their outputs. The higher the export share among regulated
industries, the smaller the employment gain. However, the interaction
term is only statistically significant in the Economic Census data when
the export share is calculated at the industry level, not in the Susenas
data or when calculated at the district level. Given the lack of aggregate
productivity declines among manufacturing firms with 204+ employees
(see Table A18), we conclude that neither reduced competitive pressure
nor FDI reallocation within industries is likely to drive the observed
employment gains.>

In terms of the third mechanism, value chain integration, the results
are more conclusive. In a similar exercise to the one discussed above,
we interact LRP with the share of intermediate inputs that are sourced

31 We can only perform this exercise for firms with 20+ employees, as they
are the only ones with a reported five-digit industry code in the 2016 census.
For other firms, only one-digit codes are reported for manufacturing firms and
two-digit codes for service firms. We cannot further disaggregate this sample
by firm type due to the lack of information on assets or sales in the Economic
Census 2016.

32 The point estimate in column 1 is slightly larger than the one reported
in Table 2, panel C, as it is restricted to manufacturing firms and excludes
mining.

ka LypaoXREGy,
is the pre-revision fraction of output being exported in each industry p, using

information from the SI. The pre-revision period refers to the median of all
values between 2000 and 2005. L, , and REG,, are defined as in Eq. (1).

34 We also find no evidence of increased sales concentration in this group
of firms.

33 The interaction term is defined as I, = , where Exp,
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Table 5
Effect of local regulatory penetration by import/export shares.
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LRP interaction: Export share of output in

Import share in inputs in Input availability

3d industry 2d industry district 3d industry 2d industry district in district
@D (2 3 4 5) (6) @
Panel A: Economic Census (A Non-Agr. Employment Rate)
LRP change 2006-2016 0.0371%** 0.0388"** 0.0231** 0.0098 0.0074 0.0063 0.0101
(0.0103) (0.0097) (0.0094) (0.0070) (0.0073) (0.0080) (0.0083)
Interaction term —0.0940* —0.1304"* —0.0149 0.1515 0.2038* 0.0755** 0.0138
(0.0385) (0.0444) (0.0152) (0.1083) (0.1181) (0.0362) (0.0101)
Observations 291 291 291 291 291 291 291
Panel B: Susenas (Employment rate)
LRP 0.0075* 0.0060** 0.0072*** 0.0020 0.0023 0.0031* 0.0033*
(0.0033) (0.0030) (0.0023) (0.0018) (0.0019) (0.0017) (0.0019)
Interaction term -0.0072 —0.0049 —0.0041 0.0835** 0.0788*** 0.0197** 0.0051
(0.0098) (0.0114) (0.0036) (0.0245) (0.0261) (0.0077) (0.0032)
Observations 5687 5687 5687 5687 5687 5687 5687

Note: The dependent variable is the change in the non-agr. employment rate in Panel A, or the total employment rate in Panel B. Each regression controls for the main controls
as specified in column 3 of Table 1 (Panel A) and column 4 of Table 4 (Panel B). Robust standard errors (clustered at the district level in Panel B) are reported in parentheses.

Significance at or below 1% (***), 5% (**) and 10% (*).

Table 6
Effect of local regulatory penetration on private and public expenditures and wage premia.
Dependent variable: log(Household expenditure pc) Poverty Log wage log(public
Mean PS5 plo rate premia exp pc)
@ ) 3) “@ 5) (6)
LRP -0.0017 —0.0026 —0.0011 0.0028 —0.0060 —0.0060
(0.0054) (0.0056) (0.0052) (0.0030) (0.0051) (0.0111)
Observations 5687 5687 5687 5687 5357 5364
District, Year FE v v v v v v
Island-by-Year FE v v v v v v
LRP-specific trends v v v v v v
LaborMarket, ,-specific trends v v v v v v

Note: LRP,, is the level of LRP in 2000, and LaborMarket,, is a vector of labor market characteristics (share of employment in
the working-age population, employment share of the manufacturing sector, and share of urban population in a district), all measured
as the median value between 2000 and 2005. Robust standard errors (clustered at the district level) are reported in parentheses.

Significance at or below 1% (***), 5% (**) and 10% (*).

internationally rather than domestically (at the three-digit, two-digit
and district levels). We also interact LRP with the fraction of inputs
to each regulated industry produced in the same districts (weighted
by the share of each industry in regulated employment at the district
level). Indeed, employment gains appear to be larger in districts where
regulated firms initially relied more strongly on imports for their in-
termediate inputs. This result is unaffected by the level of aggregation
or sample choice (columns 4 to 6 of Table 5). The interaction term
on local availability of inputs is also positive (column 7), although
not statistically significant in either specification. Taken together, these
results suggest that employment gains are more pronounced in places
with greater potential for increases in local value chain integration.

Regarding the fourth mechanism, we find no evidence that employ-
ment gains are driven by aggregate income effects or increased public
spending. An increased LRP does not coincide with increased monthly
household expenditures per capita (obtained from the Susenas data) on
average, or with expenditures at the 5th and 10th percentiles (see Table
6). We also use regional poverty lines to calculate the poverty rate
(headcount) but find no evidence of a decline in poverty. Similarly,
wage premia (estimated from the labor market survey, Sakernas) are
unrelated to our measure of FDI regulation.®®

35 We run yearly Mincer wage regressions:

341

D (Bia X Districty) + X} By + &, + €00
d=1

In(Wage)y;;, = %)

where In(Wage),;;, is the log hourly wage of individual i in industry ;j
within district d, and X,;;, includes individual characteristics. The estimated
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We also show that regulatory tightening is not associated with
increased local public investment (as observed from district-level ex-
penditures in the Indo-Dapoer data (World Bank, 2019)). In contrast,
we find some evidence that internal migration is positively related to
LRP (see Table 7) and could be a likely mechanism underlying the
observed employment gains. The creation of new jobs in more strongly
regulated districts appears to have attracted internal migrants away
from locations with less protectionism, and internal migration may
have helped satisfy increasing labor demand in regulated districts.>°

Unfortunately, information on migration is only available in Susenas
for the years 2011-2015, which does not coincide with the large
revisions of the NIL in 2007 and 2010. However, we find similar
positive effects when estimating the relationship between population
and LRP (column 6 of Table 7). Consistent with the hypothesis that
immigration may explain some of the employment gains, we find that
a substantial fraction of the employment gains in the service sector
occur in the construction sector, and the increases in construction
sector employment are also statistically significant (as reported in Table
A19).%7

The results above highlight that despite the employment generating
effects of FDI restrictions documented in our study, there is a lack of

coefficient f; , serves as our measure for the log wage premia in district d in
year ¢ (cf. Dix-Carneiro and Kovak, 2017).

36 Cinque et al. (2021) find that relative reductions in FDI inflows due
to regulation by the NIL led to an increase in emigration of high-skilled to
investor countries.

%7 To do this, we disaggregate service-sector employment in the Economic
Census data by two-digit sector.
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Table 7
Effect of local regulatory penetration on immigration.
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Dep.var.: Immigration rate log(Population)
Subgroup: All Educ < 9yrs Educ > 9yrs Age 15-24 Age > 25 All
@™ 2) 3 “@ ) (6)
LRP 0.0073** 0.0056 0.0110* 0.0171*** 0.0044 0.0185*
(0.0034) (0.0041) (0.0044) (0.0064) (0.0039) (0.0080)
Observations 1701 1701 1701 1701 1701 5687
District, Year FE v v v v v v
Island-by-Year FE v v v v v v
LRP,-specific trends v v v v v v
LaborMarket,, ,-specific trends v v 4 v v v

Note: The dependent variable is the immigration/emigration rate or the share of employed immigrants/emigrants in a district’s population.
Migrants are defined as not living in the same district as five years ago. The sample only covers the years 2011 to 2015 due to unavailable
migration data in earlier years. LRP is the average of lagged regulatory penetration (from ¢ to r —5) for the five year period over which
migration is measured. LRP,, is the level of LRP in 2000, and LaborMarket,  is a vector of labor market characteristics (share of employment
in the working-age population, employment share of the manufacturing sector, and share of urban population in a district), all measured as
the median value between 2000 and 2005. Robust standard errors (clustered at the district level) are reported in parentheses. Significance at

or below 1% (***), 5% (**) and 10% (*).

observable welfare benefits at the local level. Although the creation
of new jobs in manufacturing firms and some indirect effects can be
robustly linked to local exposure to FDI restrictions, there are no signs
of increases in real consumption expenditures, poverty reduction, or
average increases in local wage premia. This suggests that the quality
of jobs created due to FDI restrictions is likely to be relatively low.

6. Conclusion

In this paper, we show that increasing protectionism towards man-
ufacturing FDI led to employment gains in Indonesia. Our results
suggest that FDI restrictions can explain about 10% of the overall
increase in employment observed between 2006 and 2016. In terms of
mechanisms, we find evidence consistent with an increase in the labor-
to-capital ratio in regulated firms. However, our results also show that
at least three-quarters of the overall effect is driven by indirect effects,
which can be explained by the integration of firms in local value chains
and an increase in immigration (which raised the demand for housing
and local amenities).

Our results suggest that the labor market effects of investment
protection behave symmetrically to those of trade liberalization. While
output tariff reductions have been shown to depress employment (cf.
Autor et al., 2013; Dix-Carneiro and Kovak, 2019), we find the opposite
effects from a policy that tightens FDI regulation (and potentially
reduces the strength of local competition). Our results are also in
line with studies that find overall negative employment effects of FDI
due to more efficient use of labor and higher competition (cf. Girma,
2005; Jenkins, 2006). In fact, we provide novel evidence showing that
shielding domestic employment against foreign investment can also
lead to employment gains in other parts of the economy.

Nonetheless, this should not be understood as conclusive evidence
in favor of protectionist policies. Our results rather highlight the trade-
off between immediate employment gains and long-run economic de-
velopment. Shielding the manufacturing sector from foreign capital
investments and the inflow of new technology and know-how may be
tempting in the short run but also means that countries forfeit the posi-
tive productivity effects of FDI (Blalock and Gertler, 2008; Javorcik and
Poelhekke, 2017), as has been shown by Genthner and Kis-Katos (2022)
for the case of the negative investment list in Indonesia. The evidence
at hand also does not suggest that FDI restrictions generate positive
effects on broader local economic development or living standards.

Our results are subject to limitations. Most importantly, we lack
sufficient information on the quality of employment that could provide
more detailed insights into economic efficiency. More precise informa-
tion on work contracts or linked employer-employee data would be
needed to further investigate the nature of employment creation and
its quality.
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