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Abstract

Multinationals are often considered a tool through which economic shocks originating
in a region get magnified. This paper, in contrast, shows that elevated economic policy
uncertainty (EPU) in a country is associated with increase in investment by a firm
in other regions. I find that (multinational) firms hold back investment in a country
subjected to higher EPU, which they reallocate to projects in other countries. I find
the impact to be higher for firms with tighter financial constraints. I also find that
the reallocation is directed more towards countries that provide a better legal environ-
ment. The study uses establishment-level data of mining firms as a laboratory. Limited
input—output linkage across mines allows me to study the impact caused particularly
through the allocation decision of firms. The empirical strategy exploits variations in:
1) parent country of mines operating in the same country; & ii) country of operation of
mines owned by same firm. Overall, my findings highlight that multinationals could
potentially stabilize the escalation of regional policy uncertainty shocks to global crisis.
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1 Introduction

Since the financial crisis in the US, there has been an increased interest in studying the link
between policy-related uncertainty and economic outcomes in general and firms’ decision
making in particular (Baker, Bloom and Davis (2016), Julio and Yook (2012), among others).
A significant proportion of firms (particularly in developed countries) are multinational in
nature and represent a primary feature of the world economy through which shocks tend to
propagate (Alviarez (2019)). Cravino and Levchenko (2016) estimates that 20—40% of a
foreign affiliate’s shock has its origin in their home country. Given this premise, this paper
studies the way multinational firms, through their decision to allocate resources, propagate
policy-related uncertainty across countries.

There is a growing body of research that studies the way economic shocks originating
in a country could have a negative impact on other economies. Multinational firms have been
particularly highlighted as a tool through which local shock can magnify and thereby escalate
to global crisis. This is empirically observed through a negative shock to funding or business
cycle fluctuations at the parent firm location and a consequent reduction in economic activity
across foreign affiliates (Desai and Foley (2004), Cravino and Levchenko (2016), Alviarez
(2019), Biermann and Huber (2019), Bena, Dinc and Erel (2021) among others). Economic
policy uncertainty (henceforth, EPU), causing reductions in the economic activity of firms,
manifests itself as a negative shock like any other. Consequently, it is natural to expect
that a rise in EPU is also likely to be negatively propagated across countries through
multinational firms. This paper, in contrast, finds that an increase in EPU in a country is
associated with an increase in investment by a multinational firm in their foreign operations.
I find that firms reduce investment in the location with elevated EPU and are left with
additional resources that they can internally allocate to other business units, thereby causing
a positive propagation. This paper, consequently, provides evidence of an instance whereby
multinational firms could prevent the escalation of local shock to global crisis.

There are several challenges that might hinder the empirical identification of a multi-
national firm’s allocation decision across countries caused by economic policy uncertainty.
To fix idea, consider a period of elevated policy uncertainty caused by the discussion around
possible reduction in government budget deficit in a country (say Canada). The first concern
is that the uncertainty in Canada could itself lead to overall attractiveness to invest in a com-
peting country that has a more stable policy outlook (say Australia), creating an increase

in aggregate demand there. Alternatively, this period of uncertainty in Canada could be



correlated with local economic factors in Australia. Secondly, uncertainty in Canada could
lead to reduction in production of engines by a manufacturing firm (say Bombardier) in
Canada which might cause a reduction in investment in Bombardier’s assembling unit in
Thailand. However, this could be owing to engines being an input in assembling segment
and not necessarily through the allocation decision of the firms.

Using a laboratory of mining sector firms, I address the first concern by comparing
operations of Canadian multinational mining firms in Australia with other mining operations
there, and consequently subjected to the same local conditions. This also allows me to
highlight the importance of multinational firms’ ability to flexibly allocate capital and
labour across different operations. Using mining firms with limited production linkages as
my empirical setup also allows me to particularly identify internal capital decision making
from production linkages across different units of the same firm.

The empirical analysis of this paper uses database on international operations of
mining firms domiciled in multiple countries and data on economic policy uncertainty
index of 15 countries constructed by Baker, Bloom and Davis (2016). This allows me to
infer whether a mine is facing policy uncertainty in its home country.! Therefore, I can
compare the difference in investment of firms mining in the same country (and in most
instances, mining the same commodity) but subject to periods of varying degrees of EPU
in their respective home countries. Multinational firms hold back investment in the country
with elevated policy uncertainty and internally reallocate it to projects in other countries
that are in need of capital. This provides a basis to investigate cross-sectional heterogeneity
based on the degree of financial constraint to which a firm is subjected. Next, I investigate
whether the institutional quality, measured as bilateral investment treaty (BITs) between
two countries plays a role in firms’ choice of the location of investment during periods
of elevated economic policy uncertainty. Finally, since I know the location of mining
properties, I use satellite images of light density at night around the mines as a credible
measure of local growth to quantify the positive effect of foreign uncertainty in economic
activity.

The analysis in this paper begins by looking at the share of capital expenditure
(capex) of mining firms that move to a foreign economy when a country is subject to
periods of elevated EPU. I find that a 100% increase in EPU in a country is associated

with a 10 percentage point increase in the share of expenditure in foreign countries by the

! Alternatively, I also use uncertain elections as a measure of periods when economic policy uncertainty is particularly
high.



multinationals. It is associated with decrease in capex by firms in the domestic country and
an increase in the foreign countries, while the aggregate firm level capex remains largely
unchanged. The results indicate that multinationals shift investment to other countries in
response to domestic EPU and thereby prevent local shocks from magnifying globally.

As discussed above, the result could, however, be driven by investment opportunities
in foreign countries and not by the rising EPU in the country of firm. To rule these concerns
out, I look at capex in a country (thereby subject to the same local conditions) by firms
with varying countries of origin. I find that as EPU in the country of headquarters of the
firm doubles (increases by 100%), capex increases by around 23%. To put this magnitude
in perspective, the EPU index rises on average by around 25% in the year of imminent
elections, leading to around a 6% increase in expenditure in foreign countries. On looking
at within-firm allocation (including firm X year fixed effect), I find the magnitude to rise
sharply, highlighting internal reallocation of resources across countries.

Next, I compare investment in establishments in the same country, mining the same
commodity, but owned by firms varying in their country of origin. I find that the ratio of
investment to value of mines increases by 20 basis points in foreign mines as the policy
uncertainty index in their home country doubles. Given that the mean is around 90 basis
points, the result shows an increase by more than 20%. These pieces of evidence taken
together highlight that multinational firms tend to reallocate investment outside as domestic
EPU increases.

To further probe the underlying mechanism behind the empirical findings, I exploit
several dimensions of heterogeneity in the data. I begin by examining the differential effect
of EPU on investment in the foreign establishment of firms varying in their degree of
financial constraints. As discussed before, the thesis in this paper builds on the idea that
firms withhold investment in the region that has high policy uncertainty and consequently
are left with resources that they can potentially allocate to establishments in other regions.
If all the unaffected business units of a firm are operating at their optimum without any
financial constraint, there might be no reallocation of investment by the multinational firm.
Also, the additional resource is more valuable to a firm that was subjected to a tighter
constraint and thereby slackens the constraint by a greater magnitude.? The finding echoes

Fazzari, Hubbard and Petersen (1988), where investment is shown to have greater sensitivity

2Since the optimality condition for a constrained firm requires that the marginal revenue product of capital deviate from
its cost by the degree of financial constraint, greater reduction in the constraint is associated with a higher increase in
investment under standard upward sloping concave production technology. Consistent with this, I find the impact of
foreign EPU to be higher in establishments of firms with stricter financial constraints.



to cash flow for financially constrained firms.

Next, I investigate whether institutional quality in the country where the mines are
located drives the intensity of reallocation. The idea is that better quality of institutions
provides better protection for investors and hence such countries would be more attractive
as investment destinations during periods of policy uncertainty.® I use BITs signed by two
countries as a measure of institutional quality between the signatories (Bhagwat, Brogaard
and Julio (2017), Cao, Li and Liu (2017)). BITs particularly protect investors from expro-
priation risk as well as allowing easier repatriation of profits. I find that firms shift their
investment to countries that provide better institutional quality. BITs allow me to compare
investment in mines in the same host country where institutional quality differs for different
foreign countries.4

I also explore alternate definitions of policy uncertainty and country of origin of a
firm to establish robustness of the results in this paper. Following the literature, I use three
alternate ways of identifying periods of elevated EPU. First, I use periods prior to elections
in general and close elections in particular as an alternate measure of policy uncertainty
(Akey (2015), Jens (2017), Asher and Novosad (2017), among others). Second, I use an
uncertainty index constructed by Ahir, Bloom and Furceri (2018) which uses economic
intelligence unit country reports made by IMF. Third, I use the residual from regressing
country EPU on global EPU (Davis (2016)) as a measure of policy uncertainty for each
country. The primary results of the paper are qualitatively the same in all the above
instances. The result is also robust to alternate definition of home country as country where
the maximum operations of the firms are located. I also provide some external validity of
the results using compustat segment data and find that as EPU in the US increases, firms
tend to shift investment in their foreign subsidiaries.

There can be a possible concern that the results in the paper are driven by changes
in expectations and not necessarily by policy-related uncertainty. I attempt to address
this concern in the following way. Firstly, I include measures of sentiment indices in the

empirical analysis as a control for changes in expectation (Gulen and Ion (2015), Hassan

3Refer to Acemoglu, Johnson and Robinson (2005) for a review of the role of institutional quality or the lack thereof as a
potential cause of underdevelopment.

4The optimality condition of resource allocation would require the marginal revenue product per unit cost of capital to
be equalized across all establishments, and for a constrained firm it equals the degree of the constraint. Since better
institutional quality is associated with higher marginal productivity, it implies greater allocation of resources. As
discussed before, elevated policy uncertainty frees up resources to allocate in other establishments. This implies that
under the new optimality condition, the marginal revenue product of all the establishments has to decrease (i.e. increase
in capital). The concavity of the function would require a greater increase in capital for establishments which are already
operating at a higher level of capital. This would then manifest as more resources being allocated to establishments
located in places that provide better legal institutions.



et al. (2019), among others). Secondly, I split my sample between periods of relatively
high and low sentiment with the idea that if the result is driven by negative sentiment then
the relationship between EPU and foreign investment should be significant only in periods
of negative sentiment. I find that that the relation between EPU and investment in foreign
countries is identical in either of the sample splits. Thirdly, uncertain elections provide an
event where uncertainty resolves after the election. I find the effect on foreign investment
fades immediately after the election as the uncertainty is resolved. Meanwhile, 1 do not
find any change during less uncertain elections. Expectations are, however, likely to change
during any elections.

In the final analysis of the paper, I investigate whether the allocation of investment to
foreign economies has a positive impact in the local economic activity around the mines.
For this purpose, I look at economic activity measured as night time light in arbitrarily
drawn small areas called cells of 55 x 55 km? (0.5 x 0.5 degree latitude). The idea is
that reallocation of assets might not have an aggregate effect for the entire country, but the
positive spillover could occur at a local level around the mines. I map the mining properties
to each of the cells. Thus, for each cell I know whether it has a mine and if that mine
is owned by a domestic or foreign company. Also, for each of these cells I have night
time light data obtained from satellite images, which have been shown in the literature as a
good proxy for local economic activity. I find that the level of economic activity measured
by the luminosity data around foreign mines is 5% higher following a 100% increase in
policy uncertainty originating from their home countries, suggesting positive spillover in
real economic activity.>

In summary, I find that multinational firms tend to invest more in foreign countries
as a response to domestic policy uncertainty. The empirical strategy helps me to control
for investment opportunities coming up in foreign countries and other linkages that might
drive the result. I also attempt to indicate that the results are driven primarily by uncertainty
aspect of possible policy changes and not necessarily through changes in expectations. In
contrast to previous findings where multinationals have been considered a catalyst for shock
propagation across countries, I provide a scenario where multinational firms could act as a
global stabilizer and prevent local shocks from escalating to a global magnitude.

Related Literature: This research contributes most directly to the literature on the

role of policy uncertainty on firms’ decision making, and it extends it by studying the way

SMeyer (2004) provides a review highlighting the need to better understand the role of multinational enterprises in broader
social and environmental contexts, particularly in developing countries.



policy uncertainty propagates across countries. Julio and Yook (2012) and Jens (2015),
among others, used elections as a measure of policy uncertainty to show that firms decrease
investment during elections. Meanwhile, economic policy uncertainty index developed
by Baker, Bloom and Davis (2016) has been used to study the impact of uncertainty
surrounding policy decisions on investment by firms, mergers and acquisitions, and other
economic activity (Gulen and Ion (2015), Akey and Lewellen (2015), Bonaime, Gulen and
Ion (2018)).¢ 1 contribute to this strand of literature by studying the way resources are
allocated within a firm in the face of policy uncertainty. This also allows me to contribute
to the literature by examining how policy uncertainty in a country spills over to other
economies. At a macro level, Gauvin, McLoughlin and Reinhardt (2014) and KloBner
and Sekkel (2014) show how uncertainty related to macroeconomic policies propagates
to other countries through portfolio flows. Julio and Yook (2016) highlighted a drop in
aggregate FDI flows from US companies during periods of election activity in the host
countries. Cao, Li and Liu (2017) looks at cross-border mergers and acquisitions during
periods of national elections, while Campello et al. (2018) highlights the way investment
by US companies decreased following Brexit in the UK. The current paper is distinct from
these existing works in several different ways. First, I highlight the importance of firms
operating in multiple countries in propagating uncertainty through their internal decision
to invest across different mines and thereby provide a a microeconomic understanding of
policy uncertainty that might spill over through reallocation of assets by firms with a global
presence. Second, the setting allows me to control for local economic shocks and identify
the impact of policy uncertainty from foreign economies. Third, the mining sector provides
a setting wherein I can distinguish internal capital decision making in propagation of policy
uncertainty from other production and input—output linkages.” The granularity of the data
also allows me to control for several other confounding factors. Finally, my result highlights
a scenario where policy uncertainty can positively impact investment in foreign countries.

A growing literature highlights the way shocks tend to propagate in an economy: pro-
duction linkages (Acemoglu et al. (2012), Acemoglu, Akcigit and Kerr (2016), Barrot and
Sauvagnat (2016), among others); financial and social linkages (Acemoglu, Ozdaglar and
Tahbaz-Salehi (2015), Acemoglu, Ozdaglar and Tahbaz-Salehi (2015)); and international

SThere is also a large literature on the impact of policy or political uncertainty on asset prices Brogaard and Detzel
(2015),Pastor and Pietro (2003), Pastor and Veronesi (2013).

7The mining sector has been used for empirical studies by Tufano (1996) as a setup for risk management exercises in the
gold industry. Meanwhile, Moel and Tufano (2002) uses real options model to study the opening and closing of mines.
Wittry (2019) uses the resource extraction sector to empirically investigate debt overhang.
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banking (Schnabl (2012), Gilje, Loutskina and Strahan (2016)).8 Lamont (1997) shows that
cash flow shock in the oil subsidiaries of a firm could lead to reduction in capital expenditure
of non-oil subsidiaries. This paper attempts to causally infer the role of multinational firms
and/or firms with multiple establishments in spreading local shocks to policy uncertainty
from one region to the other.® Giroud and Mueller (2019) studies the way shocks to local
consumer demand, measured as housing price shock in a zip code in the US, propagate
to other regions through firms’ internal network of establishment. Bena, Dinc and Erel
(2021) studies the role of ownership networks in the propagation of economic downturn
across countries. Apart from being a distinct setting—I also analyze the impact of different
kind of shocks, namely shocks to policy uncertainty versus demand shock. Consequently,
my findings also differ from theirs. While both Giroud and Mueller (2019) and Bena,
Dinc and Erel (2021) finds a reduction in employment and investments owing to foreign
shocks, I find an increase in investment following policy uncertainty in other economies.
In the same spirit, this paper is also distinct from Cravino and Levchenko (2016) in using
a multi-country setup to show that a 10% increase in sales in the parent firm is associated
with a 2% increase in sales in the affiliated firm. Such works—this included—provide the
microeconomic foundation of a more macro-level research on the propagation of economic
shocks across countries (Kose, Prasad and Terrones (2003), Kelly, Pastor and Veronesi
(2014), Gauvin, McLoughlin and Reinhardt (2014), among others).

Finally, this paper also contributes to the literature on the importance of strong insti-
tutions in economic development in general and investments in particular (see Acemoglu,
Johnson and Robinson (2005), Michalopoulos and Papaioannou (2013a), and Dell (2010),
among others). In the context of multinationals, Henisz (2000) (as well as Henisz and Delios
(2001), Henisz (2002), among others) have highlighted the importance of political hazard
in the context of market entry. I use BITs as a measure of institutional quality between two
countries. Bhagwat, Brogaard and Julio (2017) show BITs have a strong positive impact
on cross-border mergers and acquisitions, while Fotak, Lee and Megginson (2019) shows
that BITs lead to an increase in the size of syndicated loans as well as the cost of debt. I

use BITs as a measure of expropriation risk and show that firms, when faced with elevated

8 Alcdcer and Zhao (2012) show that internal linkages could endogenously arise owing to competition in foreign market.

9There is a large literature that has highlighted the comovement in sales and investment of affiliate and parent firms of a
multinational firm, particularly through internal capital markets or input—output linkages (Desai, Foley and Hines (2009),
Kleinert, Martin and Toubal (2015), and Boehm, Flaaen and Pandalai-Nayar (2019), among others). Multinationals
have also been shown to be an important factor to match the comovement in international business cycles and trade
(see Helpman (1984), Ghironi and Melits (2005), Menno (2014), Zlate (2016)). Given that most of these studies have
information on either parent or affiliate firms, causal inference is limited.
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uncertainty, tend to reallocate assets more to countries who are signatories of a bilateral
treaty.

Structure: The remainder of this paper proceeds as follows. Section 2 describes
the data used in the empirical analysis of this paper. Section 3 lays down the details of
our empirical strategy. Section 4 describes the primary results that drive the thesis of this
paper. Section 5 provides an additional set of results with the objective of further probing

the robustness of our main findings. Finally, Section 6 concludes the paper.

2 Background and Data

I use data from from four primary sources: data on the international operations of mining
sector firms from S&P global market intelligence database (SNL metals and minings), data
on economic policy uncertainty index is constructed by Baker, Bloom and Davis (2016) and
compiled for other major economies in www.policyuncertainty.com, data on the signing
and ratification of bilateral investment treaties obtained from United Nations Conference on
Trade and Development (UNCTAD). The establishment level data on mining sector firms
provides information on the location of owners which in turn is merged with the economic
policy uncertainty data. Meanwhile, information on the location of establishment and the
firm headquarters allows me to merge with information on bilateral investment treaties.
Lastly, the latitude and longitude of mines allows me to allocate each mine to a cell (55 x 55
Km?) and merge it with and nighttime light data obtained from PRIO-GRID v2 (Tollefsen,
Strand and Buhaug (2012)).

2.1 Mining Firms

The primary data source used in this paper is information on mining sector firms across the
world and data on their international operations. SNL metals and mining provide detailed
data on mining sector firms, location of their mines, exploration expenditure among other
details. The location of mines are geocoded and thereby I can know their exact location,
commodities they produce, and the amount of production. Berman et al. (2017) uses this
dataset to study the effect of commodity price in fuelling conflict around mines in Africa. I
augment the dataset by a novel data, SNL mine economics which provides yearly investment
data on a sub-sample of the mines (around 1000 mines). SNL mine economics covers 14
minerals and has the detailed data of sample of mines covering these properties.’® The

mining properties covered by SNL mine economics account for an average of 60% output

10Copper, Nickel, Lead, Zinc, Gold, Silver, Platinum, Palladium, Rhodium, Uranium, Molybdenum, Cobalt, Coal and
Iron Ore.


http://www.policyuncertainty.com/index.html

by production volume varying from 48% of total lead recovered in an average year to around
84% of total output of copper. This data allows me to compare investment for active mines
producing the same commodity but are owned by firms varying in their country of origin.

Figure (1) shows the geographic distribution of firms. I see that Australia and Canada
account for the major share of the firms (49%) followed by US, Great Britain and others.
However, the exploration budget spent by these mining firms as depicted in figure (2) is
spread across all parts of the world.

Table (1) provides the summary statistics of our primary database. Panel A summa-
rizes the data at the firm—year level. Since our empirical specification requires within-firm
allocation, I restrict our sample to firms which have at least two plants, one in home country
and one in foreign. I see that on an average a firm has around 24 mining properties (that
include mines at all stage, not necessarily active) producing around 4 commodities spanning
around 4 different countries of operation. Panel B provides data summarized at the level
of a country where the mines are located. The average number of commodities mined is
around 20. There are nearly 15 countries owning mining properties in a country. A country
in our sample also receives on an average USD 388 million as exploration budget from
different firms.

Panel C provides summary statistics on the subsample of mines obtained from mine
economics as mentioned above. The average value of a mine, i.e. the value of existing
resources in a mine, is around USD 54 million. Firms invest around 0.8% of the value of
mines as yearly capital expenditure of which around 0.5% is for the purpose of development

while the other .3% is sustaining capital.

2.2 Economic Policy Uncertainty

The measure of economic policy uncertainty (EPU) used in the empirical analysis of this
paper is obtained from Baker, Bloom and Davis (2016). The authors provides a news-
based policy uncertainty index for 15 countries: Australia, Brazil, Canada, China, Chile,
France, Germany, India, Italy, Japan, Russia, Spain, South Korea, the United Kingdom
and the United states.!! Though this restricts the primary analysis of the paper to firms
headquartered in these 15 countries, it accounts for nearly 80% of all the mining firms in
our sample.

The economic policy uncertainty index is obtained as a monthly count of words about

the economy, policy and uncertainty. The authors searched several newspaper of each of

1The data is available for download at www.policyuncertainty.com
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the countries and counted words like “economic”, “economy”, “uncertain”, “uncertainty”
and several other terms related to policy or regulation.'?> The raw count of words are scaled
by total number of articles in the same newspaper and month. Each newspaper-level series
is normalized to a standard deviation of one. Finally, the index is obtained by averaging
across all the newspapers to obtained the required index for each of these countries. Baker,
Bloom and Davis (2016) performs a host of checks to ensure that the index is an accurate
measure of uncertainty. The measure has been used extensively to study the effect of policy
uncertainty on firm decision making not only in the US but also across different countries
(Gulen and Ion (2015), Greenland, Ion and Lopresti (2016) among others).

The correlation matrix reported in table (2) shows that in most instance the correlation
is very low and in some instance it is even negative. For the countries which have the
maximum number of mining firms, i.e. Australia and Canada, the correlation of their

economic policy uncertainty index is 0.46.

2.3 Bilateral Investment Treaty

A bilateral investment treaty is a voluntary and reciprocal agreement between two countries
which is structured to promote and protect private investments made by the nationals of the
signatories in each other’s territory.!> The investment treaty establishes the contract which
lays down the rights and protections of the nationals of one country when they invest in
the other. Primarily, BITs provide protection against illegal nationalization, expropriation
of assets and any other action that might undermine the ownership of the investor. One
main feature of BITs is that they allow investors from signatories to bring suit against
states directly to an international arbitration body, International Center for the Settlement
of Investment Dispute (ICSID), rather than local courts. The ICSID facilities conciliation
and arbitration of investment disputes between Contracting States and nationals of other
Contracting. Since it came into force, ICSID has been involved in more than 700 cases of
investor—state disputes. Given these features, BITs improve the property right of investors
and allow them to operate in an environment with better institutional quality. 4

The main purpose of a BIT has been to promote foreign investment by treating a foreign

investor in the same way as a domestic investor and protecting them from any expropriation.

2For example, in the case of the US, “Congress”, “deficit”, “Federal Reserve”, “legislation”, “regulation”, or “White
House” (including variants like “uncertainties”, “regulatory”, or “the Fed”). The words for this category differed for
different countries.

13The definition is taken from uk.practicallaw.thomsonreuters.com

14The ICSID came into force in 1966 by the Convention on the Settlement of Investment Disputes between States
and Nationals of Other States (the ICSID Convention or the Convention) and is a part of the World Bank group.
http://icsidfiles.worldbank.org/ICSID/ICSID/StaticFiles/basicdoc/intro.htm
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In the event of an expropriation BITs enable the foreign investor to get adequate and quick
compensation (Bhagwat, Brogaard and Julio (2017)). In a recent settlement mediated by
the ICSID, Bolivarian Republic of Venezuela had to pay USD 1 billion for expropriating
investments of Canadian mining company Rusoro Mining Ltd. in accordance with the BIT
signed by the two countries in 1996.15

The first BIT was signed between Germany and Pakistan in 1959 and since then there
have been 2959 BITs that have been signed between countries; of these, 2361 are in force.
It is important to note here that not all BITs that are signed are automatically ratified. The
treaties have to be ratified in both the countries’ respective Parliaments to come into force.
For example, Brazil has signed BITs with 21 different nation but there is only one (with
Angola) that is in force. It is only when a treaty comes into force that the signatories are
bound by the terms of its contract.

Figure 3 shows the yearly evolution of the number of BITs signed. It can be seen
that from the 1960s—1980s there were very few BITs signed every year, and the number
increased rapidly after that and peaked in the late 1990s and early 2000s. In our sample
which consists of the years 2002-2016, 89 treaties were signed. Figure 5 provides the
geographical distribution of the number of BITs signed by countries. Panel A highlights the
distribution of BITs signed before 2002 while the Panel B shows the distribution of BITs
signed post 2002.16

2.4 Satellite Light Density

To study the real impact of policy uncertainty spill-over I require data on economic de-
velopment around the mines. Given that there are limited geocoded measure of economic
development at a very microeconomic level, [ use satellite images on light density as a proxy
for economic activity. Henderson, Storeygard and Weil (2012) showed the importance of
satellite data on night lights to augment official income growth which has later been used
extensively in the literature as a measure of economic development (Michalopoulos and
Papaioannou (2013a), Michalopoulos and Papaioannou (20135) among others).

Defense Meteorological Satellite Program’s Operational Linescan System (DMSP-
OLS) reports images of Earth captured at night between 20:00 and 22:00. The measure
created by them is an integer ranging from O to 63 and is available for every 1 km?. I

use the data collated at a cell level provided by prio-grid v2. Apart from night-time lights

15The case is titled Rusoro Mining Ltd. v. Bolivarian Republic of Venezuela (ICSID Case No. ARB(AF)/12/5) and can be
found here.

16This is important for our empirical strategy as it provides a scenario where for the same country pair the institution
quality changes which thereby helps in identification.
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data, each grid cell contains cell-specific information on armed conflicts, socio-economic
conditions, ethnic groups, physical attributes, climatic conditions and more. For this paper
I map the geocoded mines to every cell and consequently for each cell I know whether it

has mines and the policy uncertainty index associated with each cell.

3 Empirical Strategy

In this section I present our strategy to empirically test the main hypotheses of this paper. I

will discuss the setting and the way it helps me to causally study the intended effect.

3.1 Foreign Policy Uncertainty and Investment

In this section I present our strategy to empirically test the main hypotheses of this paper. I

will discuss the setting and the way it helps me to causally study the intended effect.
3.1.1 Foreign Policy Uncertainty and Investment

There are the following empirical challenges to studying the effect of policy uncertainty on
a firm’s decision to invest differently in domestic and foreign mines. Firstly, it is difficult to
obtain different international operations of same firm. Secondly, a measure which provides
a variation in policy uncertainty of a country. Thirdly, one must control for the time-
varying economic conditions in the foreign country. Our setting attempts to solve this by
using establishment-level data on metals and mining firms varying across the country of
operation. Given that our data are for firms domiciled in multiple countries, at each point
in time our data allow me to compare establishments of firms from two different countries
operating in the same foreign nation. Finally, Baker, Bloom and Davis (2016) provides
index of policy uncertainty that is time-varying and distinct for 15 large countries. Given

these features of the data, our baseline empirical specification takes the following form.
Yjir = B1Log(EPU;,—1) X Foreign;i + Bji + Bji + Z,B,c, + €jir (1)
C

where for a firm j, Y};; is measures investment, production exploration budget among others
in country 7 in the year ¢. The location of firm is identified as the country of its headquarters.
Log(EPU; ;1) is the lagged economic policy uncertainty index for the country of the firm’s
locations. Foreignj; is adummy that takes the value 1 for the operations of a firm in foreign
country and O otherwise.

For most of our results, I present specifications that include firm—year (8;,), firm—
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country of operation (8;;) and country of operation—-commodity—year dummies. The full set
of fixed effects (FEs) helps me to rule out a range of identification concerns. The firm—year
dummies allow me to capture time-varying characteristics of firms and ensures that the
estimation of S does indeed come from within-firm differences of foreign and domestic
operations. The firm—country of operation dummies allows me to control for any time-
invariant relationship of a firm with a particular country. For example, if there is a general
propensity of a firm to invest in some countries or a close connection with the government,
it is accounted for with this fixed effect. Finally, country of operation—commodity—year
fixed effects allows me to control for time trends across mines in the country where the firm
operates. This rules out the concern that our results might be driven by the unobservable
factors in the foreign country rather than the domestic policy uncertainty. This also allows
the estimation of 8 to come from mines owned by firms from different countries, varying
in their policy uncertainty index, operating in the same country. This also allows me to infer
that the estimated impact on foreign units is not only compared to domestic units of the
same firm but also compared to other units in the country and thereby suggests a positive
impact of domestic policy uncertainty on investment in other countries.

To test the impact of financial constraint I use measures like leverage, size and size-age
index and test for cross sectional heterogeneity between high and low constrained firms. To

do this I append regression specification 1 with a constraint measure.

3.2 Role of Institution

I intend to study the role that local institution quality plays when firms decide for which
foreign operations they should increase investment when faced with domestic policy uncer-
tainty. However, institutional quality being very persistent and sticky, it is difficult to identify
its impact. Further, institutional quality is also correlated with other macroeconomic vari-
ables and hence it is an impediment for identification. To resolve this I use passage of
bilateral investment treaty between two countries as a shock to institutional quality between
two countries. The treaty also allows for a change in institutional quality between a country
pair. To study whether policy uncertainty causes firms to invest relative more in countries

with whom a bilateral treaty has been signed I use the following regression specification:

Yjii = pP1Log(EPU;;_1) X Foreignj; X BITj;; + 2Log(EPU;;_1) X Foreignj; X NoBIT;

+B3BITjig + By + Bji + ) Bl + €jir @
c
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As mentioned in Section 3.1.1, the subscripts j, i and 7 stand for firm, country of operation,
and year, respectively. BIT}; takes a value 1 if there is a bilateral investment treaty in force
in time t between country i and the domicile country of firm j. Similarly, NoBIT};; takes
value 1 if there is no BIT in force between country i and country of the firm j at time ¢. The
other variables and fixed effects have the same definitions as in equation 1.

B1 and B have the same triple difference interpretation as described in 3.1.1. The
difference is that 5; (,) is the amount of investment in mines located in foreign countries
with a BIT in force (not in force) compared to domestic mines when a firm is hit by policy
uncertainty in its home country. In order to test our conjecture that institution quality
matters when firms decide where to invest when faced with domestic policy uncertainty, I
check if the coefficient 8 > (.

3.3 Local Economic Impact Around Foreign Mines

In this section I lay down the strategy to investigate if there is a real impact on economic
activity around foreign-owned mines. The idea is that if firms shift investment to foreign
countries when faced with domestic uncertainty, it should be reflected in aggregate economic
activity around the mines. However, getting sub-national data on economic activity in most
economies is difficult and this provides an empirical challenge as our intended effect might
not be reflected at the country-wide data level. I resolve this by performing our analysis
at the cell level (55 x 55 km?) and using night-time light data as a proxy for economic
activity (Henderson, Storeygard and Weil (2012), Michalopoulos and Papaioannou (2013a)).
Tollefsen, Strand and Buhaug (2012) provides data of night-time light obtained as satellite
image at the cell level.

Using the coordinates of mines, I map each mine to a particular cell. Thus for each
cell I know whether it has a mine and if the mine is owned by a company domiciled in
a different country, and following that I have the economic policy uncertainty index. If a
cell has multiple foreign mines, I aggregate the policy uncertainty index of their respective
country. To identify our intended effect I follow Berman et al. (2017) and use the following

regression specification:
Yije = BiLog(EPUjs—1) X Foreigni + Bt + Bi + €k ji 3)

Where Y j; is the natural logarithm of night-time light data of cell k in country ; at time
t. Log(EPU;,-y) is the lagged value of average economic policy uncertainty index of the

foreign mines located in the cell. Foreign; takes the value 1 if the cell has at least one mine
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that is foreign-owned. In equation (3) I focus on the estimation of ;. As I include country—
year dummies (f3;,) our identification assumption requires Log(EPU;;_1) X Foreignj to
local determinants of economic activity. This seems reasonable as the policy uncertainty
is an index of the foreign country and not related to local conditions in the area of mines.
Also, whether a cell has a foreign-owned mine or not is time-invariant and is not affected
by local conditions.”” I perform the analysis for all cells, where the identification comes
from the comparing cells with foreign mines with both cells with domestic mines and cells
with no mines. I also do the same by restricting our sample to the subset of cells containing

mines.

4 Results

4.1 Local versus Foreign Uncertainty

Before proceeding to our regression results, in Figure (6) I present a visual representation
of the relationship between exploration expenditure in a country and both local and foreign
policy uncertainty. Local policy uncertainty is defined as the natural logarithm of the EPU
index of a country where a firm is incurring the expenditure. Meanwhile, foreign uncertainty
is the natural logarithm of the EPU index of the country where the firm is headquartered.
To filter out any confounding effect of policy uncertainty from firms’ home country when
plotting the relationship between exploration expenditure and local policy uncertainty, I
obtain residuals from regressing exploration budget on policy uncertainty of firms’ home
country and set of country—firm dummies. The residual represents variation in firms’
expenditure that is unexplained by policy uncertainty originating from firms’ home country
and also controls for time-invariant trends of a firm operating in different countries. To have
a comparable local policy uncertainty across different countries, I subtract the mean local
policy uncertainty index of each country. For a given percentile of de-meaned log(local
EPU), the plot shows the mean value of the residual exploration budget and log(local
EPU). I proceed analogously when plotting the relationship between a firm’s exploration
expenditure and foreign uncertainty.

Consistent with the existing literature, local policy uncertainty is likely to reduce
expenditure by firms in that region and thereby in the top panel of Figure (6) there is
negative relationship between exploration budget spent by a firm in a country and the policy

uncertainty index of that country. However, in the bottom panel of Figure (6) I see a

7While the foreign ownership can vary, I do not see much of a switch from foreign to domestic mines in our sample.
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positive relationship between exploration budget spent in a region and policy uncertainty
in the domicile country of the firm. This provides initial support to our thesis of positive
spill-over of policy uncertainty.

I contrast this with an alternate economic shock manifested as the decline in local and
foreign GDP.8 [ follow a similar approach above and plot the relationship between residual
exploration expenditure and demeaned local and foreign GDP decline in Figure (7). I find
that as local GDP declines, expenditure by firms reduces. However, in contrast to foreign
uncertainty, as foreign GDP declines, expenditure of firms declines. This alludes to our
assertion that different economic shocks can have different spill-over effects. Decline in
GDP, which is more in line with a decline in aggregate demand in an economy, is likely
to have negative spill-over (Giroud and Mueller (2019)), while policy uncertainty which
increases the riskiness to operate in a region can manifest itself as a positive spill-over
through multinational firms.

In Table (4) I lay down the result from the following regression analysis that underlie

the above figures.

Log(ExplorationExpend;j;) = pi1Log(EPU;;_1) X Foreignj;+ B2Log(EPU;;_1)
+B3GDPgrowth;; | X Foreign;; + B4GDPgrowth; ;_,
+Bji + €jir 4)

The main dependent variable is the exploration expenditure of a firm j in a country i at time
period ¢. I want to study the the impact of foreign policy uncertainty (Log(EPU; ;1) X
Foreignj;) and local policy uncertainty (Log(EPU;,-1)) and compare it with foreign GDP
growth (GDPgrowth;;_1 X Foreignj;) and local GDP growth (GDPgrowth;;_1).

In column 1 I see that as local uncertainty increases by 100%, the share of budget
expenditure by a firm in that country decreases by 3.4 percentage points. Similarly, as
uncertainty increases by 100% in the headquarters of the firm, then investment in a country
increases by 2.2 percentage points. However, decline in GDP growth both at the local
level and at the location of the home country of the firms leads to decline in investment
expenditure. I see similar effects when the log of expenditure is used as the dependent
variable in columns 3 and 4 and when an indicator variable of positive expenditure is used
as the dependent variable in columns 5 and 6.

However, it should be noted that the above analysis is done only in countries where

18Note here that I invert the GDP growth and plot the relationship with GDP decline so that it can be visually interpreted
as a negative shock and can be comparable with the negative shock represented in Figure (6).
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a policy uncertainty index is available. Further, there are other confounding factors in the
country of operation that might affect the causal inference of the study. Given that the
primary objective of this paper is to identify the spill-over of of foreign policy uncertainty,
in the subsequent sections I will compare operations within a country belonging to firms
that are subject to different exposure to policy uncertainty by the virtue of the fact that they
are headquartered in different countries. Also, the remaining analysis will not be restricted
by the country of operations with available policy uncertainty index but will consider all
countries of operations with firms headquartered in countries that have available data on

policy uncertainty index.

4.2 Policy Uncertainty and Impact on Exploration Expenditure

Exploration activity is one of the most important operations of mining companies and hence
the budget spent on exploration is a crucial choice variable of mining firms. I begin our
analysis at the aggregate country level where I am interested to see if the share of exploration
budget spent in foreign countries is correlated with domestic economic policy uncertainty.
The idea is that the necessary condition for policy uncertainty to spill over is that firms
shift their investment to foreign economies as a response to domestic policy uncertainty
which consequently gets manifested as the increase in investment in the host countries. To
investigate whether aggregate foreign expenditure by a country increases, I use the following

regression specification:

ForeignExplorationBudget

= B1Log(EPU;;—1) + B; + B; + €1 )

TotalExplorationBudget |,
Where i represents country where firms are located and ¢ indicates year. Estimating changes
in the share of budget spent in foreign countries to total budget eliminates a potential upward
bias while estimating B as there might be substitution of budget from home country to
foreign country (Haselmann, Schoenherr and Vig (2018)).1° I present the findings of
regression equation (5) in Table (5).

In column 1 where I include country fixed effects and no time fixed effects I find
that 100% increase in economic policy uncertainty leads to around 6 percentage points
increase in share of exploration budget in foreign countries. In column (2) of table (5) I
include time fixed effects, which allows the identification to come from difference in policy

uncertainty across different countries. I find that 100% increase in policy uncertainty index

®See Appendix IA.3 for a detailed illustration of this issue.
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causes around 10 percentage point increase the share exploration budget towards foreign
countries. Given that EPU increases by 69 log points from the year 2002 to 2016, the
increase is to the tune of 6.9 percentage points. The results thus lend some support to
our intended thesis that domestic policy uncertainty leads to relatively higher investment in
foreign countries. In columns 5 and 6, the main variable of interest is the natural logarithm
of (1+) exploration expenditure spend in foreign economies. I find that the quasi elasticity
of foreign expenditure and policy uncertainty is around 0.7 in column (3) and in column
4, where I include time dummies the quasi elasticity is around 0.4. However, it is difficult
to infer causality from regression equation (5) since there are other country-specific time
varying factors that I are unable to completely account for. Also, I are not able to control for
economic environment in the foreign countries as well as the idiosyncracies underlying the
decision making of each firm. Thus, for a better causal inference I perform the following

variant of regression equation (1) at firm(j)-country of operation(i)-year(t) level.

ExplorationBudget

TotalExplorationBudget jit = PiLog(EPUj 1) ForeignjitBjetfii+Bitejin (0)
The primary coefficient of interest S is the difference between sensitivity of share of
foreign budget and share of domestic budget with change in domestic policy uncertainty.
The coefficient is also identified from the difference in share of foreign exploration budget
spent by two firms operating in the same country but domiciled in different countries.?°
Table 6 reports the results from the regression specification (6). In columns 1 and 2
the main dependent variable is the log of exploration expenditure by firms. In column 1,
I include Firm X Destination Country and Destination Country X Year fixed effects. The
identification thus comes from firms operating in a country, but subjected to different policy
uncertainty by the virtue of being headquartered in different countries. I find that as policy
uncertainty in the foreign country increases by 100%, expenditure by firms increases by
23%. To put this magnitude in perspective, the EPU index rose by around 69 log points
in our sample from 2002-2016, this implies an increase of 16 log units of exploration
expenditure (7% of sample mean). In column (2) I include firmxyear fixed effect, and
thereby control for any time varying firm specific idiosyncracies. Further, since the impact
that particularly stems from demand is likely to impact all the operations/establishments

in the same direction as shown in section [A.5 firmxyear fixed effect controls for it.2! It

20The difference in domicile countries provides the variation in the policy uncertainty index between the firms
21The existing literature have talked about the centralized budget constraint and consequently if one establishment of
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also allows the coeflicient to be identified from the allocation of expenditure across the
domestic and foreign operations of a firm. I find that as foreign policy uncertainty doubles,
exploration increases by 58%. The increase in the magnitude of the coefficients alludes
to the point that policy uncertainty in the home country cause reallocation of expenditure
from domestic to foreign operations.

In columns 3 and 4 the main variable is the share of of exploration that a firm invests
in a particular country. In column 5, I see that the share of budget expenditure that a country
receives from a foreign firm is 1.5 percent higher as the policy uncertainty in the domicile
country of the firm doubles. The magnitude of the coefficient is higher to the tune of 8.2
in column 6 when I include firmxyear fixed effects, thereby identifying the intended effect

through within firm reallocation of exploration resources.

4.3 Policy Uncertainty and Investment

Next, I test spillover of policy uncertainty on establishment level investment of the mining
firms. The identification strategy stems from comparing two mining establishments pro-
ducing the same commodity and operating in the same country, but are subject to different
levels of policy uncertainty since they belong to firms varying in their country of domicile.
For a subset of properties, as shown in figure (IA.2), I have investment details at the level

of mines. Using this data I test the following variant of regression specification (1)
CAPEXpiy = B1Log(EPU;;_1) X Foreign, + Bj; + B, + +B,i + Zﬁft +€p (7)
Cc

The results from the above equation is presented in table 7. In columns 1 and 2 the main
dependent variable is ratio of total capex to the value of mines. The primary explanatory
variable is the policy uncertainty originating from the headquarters of of the firm (j) which
owns the establishment p in the country i. Different fixed effects allows me to control for
different confounding factors and allows me to identify the impact of policy uncertainty.
Column (1) includes Destination country X commodity X year, which causes the £ to
be identified from mines operating in the same country and mining the same commodity
but subject to different policy uncertainty owing to their head quarters being in different
countries. Firms X Destination country allows the identification to come from time series
variation of policy uncertainty in a firm’s home country and consequently controls for time

invariant firm-operation country relationships. Establishment fixed effects controls for time

the firm gets affected through reduced demand/tightened revenue, then the other wings subsidizes it and consequently
investment reduces from all the establishments
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invariant characteristics of a particular property. I find that as policy uncertainty in the
home country increases by 100%, share of capex to value of mines increases by 20 basis
points compared to other plants. Consider again a 69 log point increase in the EPU from
2002 to 2016. This would lead to 13.8 basis points increase (.69*20) in capital expenditure,
which is around 15% compared to the sample mean of 90 basis points.

In column (2) I include firmxyear fixed effects which controls for time-varying id-
iosyncracies of a particular firm. This also allows the primary variable of interest 51 to come
from variation country of location of mines of the same firms. In column 2 the coefficient
of interest increases in magnitude to 60 basis points. The increase could partially be caused
by the substitution of investment from the mines located in the country of headquarters to
other mines. However, given in section IA.5, I show that policy uncertainty could affect
both through cash flow as well as through increase in risk. The former is impacted similarly
across all the operations of the same firm and hence a firm X year fixed effects likely control
for it and leads the impact to come through only the uncertainty channel.

Next I group the total capital expenditure into development and sustaining capital
expenditure. I report them in columns 3&4 and 5&6 of table 7 respectively. I find that the
entire effect is largely driven by increase in development capital. In column 3 I see that as
policy uncertainty doubles in the home country, development capital expenditure increase
by 10 basis points, which is around 25% compared to sample mean. Meanwhile the impact
almost doubles as I include firm X year fixed effects.?? I do not find any significant impact

for the sustaining capital.?3

4.4 Policy Uncertainty and Impact on Production

Given that I find that firms explores and invest relatively more in their foreign operations
when faced with domestic policy uncertainty, the natural next question to ask is whether it
translates into an increase in output produced by the firms in the mines located in foreign
countries. To empirically test our thesis I perform the following variant of our baseline

specification:

Log(Output)jp(iy = B1Log(EPU;, 1) X Foreign, +Bji+By++Bji+ Y B5+€p (8)
-

22With regard to magnitude in perspective, 69 log points increase in EPU would lead to 6.9 basis points increase in the
ratio. Given that the mean is 40 basis points it would lead to an increase of around 15%. Similarly in column 4, this
would lead to 27.6 basis points increase and thereby is around 60% rise compared to the sample mean

23The result is similar in spirit with Atanassov, Julio and Leng (2015), who highlights an increase in R&D expenditure
during periods of elevated political uncertainty.
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The primary dependent variable is the natural logarithm of the volume of output produced
by firm j in mine p located at country i in time period t.2¢ The results of this regression is
reported in table (8).

In column 1 the main dependent variable is a dummy which takes 1 if a mine produces
positive output and O otherwise. Using this variable in the above empirical specification
(4.4) gives the increase/decrease in the probability of production, or the result at the
extensive margin. I do not find any impact at the extensive margin. Alternatively I do not
find that policy uncertainty in a region can convert an inactive mine to active in a foreign
location. In column 2 the main dependent variable is the natural logarithm of the quantity
of commodities mined. I find that the the coefficient §; is significant and the magnitude is
.163. This implies that as policy uncertainty in a foreign country increases by 100% the
commodity mined in a particular region increases by 6.3%. Again, to put the magnitude
in the same interpretation as before, 69 log points increase in EPU leads to around 11%
increase in the quantity mined in a foreign location. Thus I see an increase in the intensive
margin. In column 4 the main dependent variable is the value of the total mining output. I
find that as policy uncertainty doubles the value of output in foreign economies increases
by 19%. With regards to the rise of EPU by 69 log points in the sample, the increase in
the value of the output increases by 13.11 log points in average firm level value of output.
In columns 3 and 5 which is a measure of both intensive and extensive margin I do not see
any significant impact. Thus the rise is particularly focussed in the intensive margin, i.e.
active mines shored up their production during periods of elevated policy uncertainty in

their home country.

4.5 Role of Financial Constraint

In this section I investigate the role of financial constraints in the magnitude of spillover.
As has been discussed before, the spillover is a result of reallocation of investment from
a country subjected to high levels of policy uncertainty. The idea being that if a region is
subject to policy uncertainty firms are unlikely to invest there, this leaves them with excess
resources which they can invest in other regions. However, this argument implicitly assumes
that the firm is financially constrained and consequently has not optimized investment
across its establishments. Thus a natural cross sectional implication of our thesis is that
the spillover through reallocation is driven by firms with tighter financial constraint. I use

different proxies for financial constraints like existing leverage (Giroud and Mueller, 2019),

24Given that I are comparing output of mines of same commodity as I include country of mine-commodity-year fixed
effects, I avoid the problem that the inherent amount of mining in different commodities is very different
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size of the firms (Beck, Demirgiic-Kunt and Maksimovic, 2005) and size-age index Hadlock

and Pierce (2010) and perform the following version of regression specification (2).%>

CAPEXp (i , . .
——————| = p1Log(EPU;;_1) X Foreignj; Xx HighConstrained;;_1+
Value,iy-1

BoLog(EPU;;_1) X Foreign;; x LowConstrained,;_

HBji+Bji+ Bp+ By + € ©)

The results from the above equation is presented in table (9). In columns 1 and 2 uses
leverage of the firm as a measure of financial constraint and classifies firms to be high
constrained if the leverage is greater than the median across firms. In line with our thesis, I
find that the results are driven by the firms that are more constrained. In column 1 I find that
as policy uncertainty index doubles, the ratio of capex to the value of mines that firms above
the median level of leverage incurs in foreign establishments increases by 80 basis points,
meanwhile the share of development capex increases by 60 basis points. In columns 3 and 4
I use size as a measure of financial constraint and group firms that are lower than the median
size as more financially constrained. Firms that are more constrained increases the share
of capex to value of mines by 1.1 percentage points in establishments located in foreign
countries while firms that are bigger in size increases investment in foreign establishments
by only 30 basis points. I find similar impact for development capex as well. In columns
5 and 6, the I use size-age index as a measure of financial constraint and the results that I
obtain are qualitatively similar.

This lends support to our hypothesis that the spillover of policy uncertainty through
multinational firms are particularly caused by the firms that are in need of capital. Policy
uncertainty in a region deters firm to invest in an establishment there. Consequently firms
have resources that they divert to establishments in other countries leading to a positive

spillover effect.

4.6 Role of Legal Institution

Given that I see that firms invest relatively more in their foreign units when faced with policy
uncertainty in their home, the next question I are interested to study is whether the quality
of institution in a country drives investment there. The idea, as I discussed before, is that

given there already exist a risk in home country firms would want to invest more in countries

25] also find the result to be robust to using financial constraint measures of (Kaplan and Zingales, 1997), (Whited and
Wu, 2006) as reported in table IA.5
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where their investment is secured. However, measuring quality of institution is difficult and
the majority of indicators vary by countries and hence are correlated with country specific
characteristics. Consequently I use BITs as a measure of bilateral institutional quality which
allows me to compare two countries having different property rights/ expropriation threat
operating in same country (Bhagwat, Brogaard and Julio (2017), Fotak, Lee and Megginson
(2017) among others). To empirically investigate our intended thesis, I use the following
version of regression specification (2), which is grouping the foreign countries in equation
(7) into foreign countries with which the home country of the firm has a BIT signed and
the other country with which there is no BIT. To test this proposition I run the following

variation of our primary regression specification.

CAPEX; iy
————| = pB1Log(EPU;;_1) X Foreign;; X BIT;;+
Valuejp(iyi-1
BoLog(EPU;,_1) X Foreign;; x NoBIT;;, + B3BITj;
+Bji+Bji+ Bp+ > By + € (10)
C
CAPEX;,

In column (1) our dependent variable is | v~ e

) . I'find that as policy uncertainty increases
by 100%, share of capital expenditure to the total value of the mine by a firm increases
by 80 basis points in country with an existing BIT (with the home country of the firm)
compared to domestic mines and by 40 basis points in mines with no BIT in force. Given
the average share of CAPEX is around 80 basis points, the coefficient implies that as policy

uncertainty doubles, CAPEX share also doubles in countries with BIT but increase by 50%

Development CAPEX;;
Value;;— :

in countries with no BIT. In column (2) our dependent variable is is (

I find that the entire rise in the CAPEX share is driven by development CAPEX is exactly

the same in magnitude as observed in column (1). Meanwhile I do not see any significant

Sustaining CAPE X,

. Thus it confirms
Value;;—

effect in column(3) where the dependent variable is

our earlier assertion that the entire rise in CAPEX is driven by the developmental capital

expenditure. Finally in column (4) our dependent variable is Sum%ﬂ}; Ec)i{’PE yed B find

that the ratio increases by around 29 percentage points in mines located in countries with
which the home country of the firm has a BIT in force, as domestic policy uncertainty index
doubles. Meanwhile the impact is around 15 percentage point in countries with no BIT in

force.
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4.7 Foreign Policy Uncertainty and Impact on Economic Activity

I next want to investigate if the increase in investment by firms in the foreign economies
have a real spillover in the local economic activity. It is unlikely that investment in a mine
would have an overall effect in the country GDP, hence the ideal unit of observation should
be at sub-national level and more specifically around the mines. However, as mentioned
before, subnational data of economic activity is difficult to observe and hence I use night
time light data obtained from satellite images as a measure of economic activity. The unit of
observation is at the level of cell (55 x 55 km?). The benefit of using data at this granularity
has the benefit that it provides me a measure of economic activity at a very granular level.
Further the definition of cells are also exogenous to intra or international borders. I call a
cell to be a foreign mine if at least one mine in that cell is owned by a company of foreign
origin. If a cell has more than 1 foreign mine I average their policy uncertainty index. Thus
for each cell if it has no mine foreign policy uncertainty index is 0. If the mine has only
domestic mine foreign uncertainty is 0. If a cell has foreign mine it’s policy uncertainty
index is average of the policy uncertainty of all the countries where the headquarter of the
firms owning the mines. Given that owner countries can be different, the foreign-mine cells
have distinct time series of policy uncertainty index.

To test our intended thesis I use the regression specification 3 with log(Night time
Light) as our main dependent variable. The results are reported in table (11). In column
(1) and (2) I include all the cells, both with and without mines. Thus in this specification I
compare economic activity in: cells with and without mines; cells with foreign mines and
cells with domestic mines; in cells with foreign mines varying in policy uncertainty in their
home country. I find that as policy uncertainty increases by 100% in the home country cells
with foreign mines have 5.6% increase in their economic activity measured by nighttime
light. On including other cell specific exogebous controls like rainfall and drought prone
months the effect is 4.4%.

In column (3) and (4) I restrict our sample to cells consisting a mine. Thus I leave
out the control group of cells containing no mines. I find that as foreign policy uncertainty
doubles, cells have an increase in economic activity by 1.6%. On including the controls the

effect is largely unchanged.
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5 Robustness Tests

5.1 Impact Over Time

In the analysis so far I have highlighted the impact of foreign policy uncertainty in period t
and investment in period t+1. However, the impact might persist more than a year. In this
section I investigate the persistence of the impact. I perform the regression specification (2)
with the dependent variable ranging from t to t+3. The results are reported in table (12)

In column 1 the primary dependent variable is the contemporaneous share of capital
expenditure. I do not find any significant impact on the capital expenditure in period t. This
is in line with the extensive literature that highlights that there exist a capital adjustment cost
and consequently capital adjusts slowly (see Hall (2004), Cooper and Haltiwanger (2006)
among others). Following this, I find that the impact of policy uncertainty in the period t
on foreign establishments occur in the next period as presented in column 2. In column 3
the dependent variable is capital expenditure share two years ahead. I find that as policy
uncertainty in a country increases by 100%, investment in foreign plants and consequent
spillover increases by 70 basis points. However, I do not find the impact to persist after 2
years. In columns 5 to 8 the dependent variable is development capital expenditure. The
results are qualitatively similar and I find that the effect persists for 2 years following policy

uncertainty.

5.2 Control for Expectation

One of the major challenge to study the impact of uncertainty in general and policy related
uncertainty in particular is to separate news that impacts uncertainty from the news that
affects the conditional mean. For the purpose of this paper, such effect on mean could
confound the inference of policy uncertainty having a positive impact on investment in
foreign establishments. To alleviate this concern I toe Hassan et al. (2017) and Gulen and
Ion (2015) and control for broad based indices for business sentiment. The idea is that
the business sentiment and consumer sentiment would capture the expected changes of a
possible policy and thereby controlling for it, I could be able to disinter the impact. I
include measures of business confidence index and composite leading indicators collated
by OECD.?¢ The results are reported in table (13).

In columns 1 and 2 the dependent variables are share of capital expenditure and

26For the measure of business confidence I use business confidence index is obtained from: OECD (2019), Business
confidence index (BCI) (indicator). doi: 10.1787/3092dc4f-en and composite leading indicator is obtained from:
OECD (2019), Composite leading indicator (CLI) (indicator). doi: 10.1787/4a174487-en
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share of development capital expenditure respectively. The primary explanatory variables
are natural logarithm of policy uncertainty and the interaction with foreign establishments,
standardized business sentiment and interaction of foreign sentiment and finally the inter-
action of standardized composite indicator and foreign establishments. The idea being that
the latter two terms would control for the first moment impacts on investment in foreign es-
tablishments and thus allow me to identify the spillover particularly emanating from policy
uncertainty. I find that as policy uncertainty doubles, investment (share of value of mines)
in foreign establishment increases by 60 basis points similar in magnitude as observed in
section (4.3). However I do not find any significant impact of the sentiment indicators. For
a more comparable analysis on the magnitudes, in columns 3 and 4, I replace the policy
uncertainty measure from natural logarithm to standardized EPU index. I find that the effect
on investment in foreign mines only occurs as standardized policy uncertainty increases and
there is no significant impact of the sentiment index. Finally, in columns 4 and 5, the main
explanatory variable is standardized residual obtained from regressing policy uncertainty
index on the sentiment indicators. As our earlier results I find that as this measure of policy
uncertainty increases investment in foreign mines also increases.

Another possible impediment to the causal inference of this study is that, the impact I
identify could be a result of implementation of a policy rather than the uncertainty regarding
the policy itself. To address this concern I intend to see if there is any difference in the
relationship of policy uncertainty and investment in foreign establishments between periods
that uncertainty is followed by a positive sentiment and periods when uncertainty is followed
by a negative sentiment. I use our measure of sentiment as described above and estimate

the following regression specification

(CAPEij(,-),

Value;, 1) = P1Log(EPU;; 1) X Foreignj; X Positive ;+
jp()i-

BoLog(EPU;; 1) X Foreign;; x Negative;;
+Bji+Bji+ o+ > By + € (11)
c
If policy uncertainty is driving the effect then I the coefficients of 81 and f; is supposed

to be statistically indistinguishable. The results reported in table (14) shows the same, thus

underlining our thesis that it is the policy uncertainty that drives the impact on investment.

26



5.3 Alternate Measure of Policy Uncertainty - Uncertain National
Elections

In this section, I use an alternate definition of policy uncertainty using years imminent to
national elections. 1 further group elections as more and less uncertain elections in two
ways: 1) More uncertain election being the ones where the difference between the vote share
of winner and runner up is less than 5%. ii) More uncertain elections being the elections
with higher than average effective number of parties (ENOP). Where, ENOP = %2 I
perform the following regression analysis and test if the impact is higher during perli:(l)dis of
more uncertain elections.

CAPEX (i) . . .

(W) = piMoreUncertainElection X Foreign i+

B2LessUncertainElection X Foreignj;

+Bji + Bji + Bp + Z B, + €jit (12)

The results are reported in table 15. It shows that during the period imminent to foreign
uncertain elections capex share increases by around 40 basis points, while during non
uncertain elections, there is no significant increase in investment. I also plot investment
around the uncertain election cycles in foreign countries in figure 8. The figure shows
a significant increase in the period 0, which is the year just prior to uncertain elections.

However, there is no significant impact in the other periods.

5.4 Controlling for Global Policy Uncertainty Index

As noted in section (2.2) I showed that there exist some correlation of economic policy
uncertainty index across different countries. Thus, one possibility could be that a global
policy uncertainty index is possibly driving the result.?” To address this I project epu of
each country on the global policy uncertainty and obtain the residuals and standardized
the residual. Global policy uncertainty index is the gdp weighted average of the policy
uncertainty index of the countries that has epu data. I estimate our primary regression
specification with the exception that the measure of policy uncertainty is the standardized
residual instead of the natural logarithm of the index. The results are presented in table
(16).

In column 1 I find that as residual policy uncertainty index increases by 1 standard

27t should be noted that our empirical analysis is driven by difference in policy uncertainty of firms headquartered and
hence by the virtue of our empirical design I differentiate any common trend
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deviation, capex ratio in foreign establishments increases by 20 basis points. Given that the
average is 80 basis points, it shows an increase by 25%. In column 2 I group a country pair
by whether they have a signed bilateral investment treaty and without any bilateral treaty.
In line with our existing results I find that the impact particularly being driven by countries
with signed BITs. In column 3 I group firms based on their financial constraint and find
support for our initial assertion that the impact is driven by firms with a tighter financial
constraint. I find qualitatively similar results in columns 4-6 where the dependent variable

is development capital expenditure.

5.5 Alternate Definition of the Origin of Policy Uncertainty

In the analysis so far I have identified the parent country of the firm where the headquarter
is located. However, one possible concern can be that firms might not operate where
there headquarters are and consequently reallocation is likely to occur from places with the
biggest operation. Consequently, to alleviate this concern I now identify the parent country
of the establishment as the country which has the largest amount of operations of the firm
and not its headquarters. Though it is important to note that in our sample a large majority
of firms have headquarters in the same country as their largest operation.?® I estimate the
baseline specification using the policy uncertainty index of the country of the country of
the firm with largest operation and report the result in table (17)

The primary dependent variable is the capital expenditure share. In columns 1 and
2 the main explanatory variable is the natural logarithm of EPU. In column 1 I find 20
basis points increase in investments when policy uncertainty doubles in the country where
the firm (of which the establishment is a part of ) has its largest operation. In column 2 I
include firmxyear fixed effects and find that the magnitude increases to 70 basis points. I
find qualitatively similar results in columns 3 and 4 where I measure policy uncertainty by
taking the residual from the global policy uncertainty index.

I also exploit the fact that some firms have their main operations in countries outside
its headquarters. Since headquarters of the firma also the source of the primary funding
for firms, I can test the cross sectional prediction of whether the instance where the largest
operations belong to the headquarters vis-a-vis where they do not belong there. The results
are reported in table (18). I find that the firms increase their investment only when the

policy uncertainty increases in the headquarter location that also corresponds to the country

28The main exception to this is firms headquartered in UK and firms headquartered in Japan
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of the main operations of the firm (column 1). However, if this is not the case I do not find

any impact (column 2).

5.6 External Validity - Compustat Segment Data

In this section I provide some external validation of the impact that I observe so far through
the use of segment data in compustat. The idea is to show that beyond the mining sector
sector firms tend to shift investment outside US during periods of high policy uncertainty.
The identification is driven by the difference in investment by a firm in US vis-a-vis foreign
economy during periods of elevated policy uncertainty. To test this in the data I perform
the following regression specification, where I regress the natural logarithm of segment i
of industry k operating in country j in time t. The main variable of interest is ;. The
regression also includes segment and industry X year fixed effects. As the data only has
firms from 1 particular country, we are not able to include operating country X year fixed
effects as before and hence I cannot control for local factors in the country that might drive

the impacts.
log(CAPEX)kyj: = PB1EPUj—1 X Foreignj; + f3; + Bi: + € (13)

The result from the regression is reported in table (19). In column 1 I find that as policy
uncertainty in US increases by 1%, capital expenditure in foreign economies increases by
0.26%. In columns 2 and 3 I divide the sample between big and small firms with the former
being the top tercile while the latter being the bottom tercile. I find that the result is more
pronounced in the sample of smaller firms which furthers the story that the impact is driven
by financially constrained firms. In the last column I look at the share of capex by a firm in

the foreign economy.?® The results are qualitatively similar as before.

6 Concluding Remarks

In this paper, I provide microeconomic evidence which highlight that firms operating
in multiple countries can lead to propagation of policy uncertainty between countries.
I particularly show a scenario where multinational firms, subjected to elevated policy
uncertainty in a region increases investment in other countries. The economic rationale
being that elevated policy uncertainty in a region causes firms to reduce investment from
that country and shift its capital to the other. The set up that utilizes establishment level

data of mining firms allows me to address several identification issues. Firstly, the data

29As explained in appendix this prevents double counting and non-parametrically accounts for firmx year fixed effects
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comprising of mining establishments of firms belonging to different countries, helps me to
separate policy uncertainty originating from other countries from local economic shocks.
Secondly, the data allows me to exploit variations in within firm allocation of resources
across countries. Finally, in the mining industry there is neither much complementarity nor
input-output linkages across mines. Consequently I could neatly identify reallocation as the
mechanism of propagation.

I next look at the cross sectional heterogeneity in firms’ choice to reallocate capital.
I find the reallocation to be particularly higher for firms with stricter financial constraint.
I also find that during policy uncertainty in home country, firms tend to invest more in
their foreign establishments that are located in countries which provide better protection
from expropriation risk and consequently stronger property rights. Finally, I show that the
reallocation leads to improvement in real economic activity around foreign owned mines.
Thus in the scenario of this article policy uncertainty in foreign economies lead to a positive
spill over in real economic activity which highlights a bright side of policy uncertainty.

This article thus provides evidence of a scenario where multinational firms, through
their ability to internally allocate resource tend to stabilize regional shocks from blowing

up into a global crisis.

30



References

Acemoglu, Daron, Asuman Ozdaglar, and Alireza Tahbaz-Salehi. 2015. “Systemic risk
and stability in financial networks.” American Economic Review, 105(2): 564—608.

Acemoglu, Daron, Simon Johnson, and James A Robinson. 2005. “Institutions as a
fundamental cause of long-run growth.” Handbook of economic growth, 1: 385-472.

Acemoglu, Daron, Ufuk Akcigit, and William Kerr. 2016. “Networks and the macroe-
conomy: An empirical exploration.” NBER Macroeconomics Annual, 30(1): 273-335.

Acemoglu, Daron, Vasco M Carvalho, Asuman Ozdaglar, and Alireza Tahbaz-Salehi.
2012. “The network origins of aggregate fluctuations.” Econometrica, 80(5): 1977-2016.

Ahir, Hites, Nicholas Bloom, and Davide Furceri. 2018. “The world uncertainty index.”
Available at SSRN 3275033.

Akey, Pat. 2015. “Valuing changes in political networks: evidence from campaign contribu-
tions to close congressional elections.” Review of Financial Studies, 28(11): 3188-3223.

Akey, Pat, and Stefan Lewellen. 2015. “Policy Uncertainty, Political Capital, and Firm
Risk-Taking.”

Alcacer, Juan, and Minyuan Zhao. 2012. “Local R&D strategies and multilocation firms:
The role of internal linkages.” Management Science, 58(4): 734—753.

Alviarez, Vanessa. 2019. “Multinational production and comparative advantage.” Journal
of International Economics, 119: 1-54.

Asher, Sam, and Paul Novosad. 2017. “Politics and local economic growth: Evidence
from India.” American Economic Journal: Applied Economics, 9(1): 229-73.

Atanassov, Julian, Brandon Julio, and Tiecheng Leng. 2015. “The bright side of political
uncertainty: The case of R&D.”

Baker, Scott R, Nicholas Bloom, and Steven J Davis. 2016. “Measuring economic policy
uncertainty.” The Quarterly Journal of Economics, 131(4): 1593-1636.

Barrot, Jean-Noél, and Julien Sauvagnat. 2016. “Input specificity and the propagation
of idiosyncratic shocks in production networks.” The Quarterly Journal of Economics,
131(3): 1543-1592.

Beck, Thorsten, ASLI Demirgii¢c-Kunt, and Vojislav Maksimovic. 2005. “Financial and
legal constraints to growth: does firm size matter?” The Journal of Finance, 60(1): 137—
177.

31



Bena, Jan, Serdar Dinc, and Isil Erel. 2021. “The international propagation of economic
downturns through multinational companies: The real economy channel.” Journal of
Financial Economics.

Berman, Nicolas, Mathieu Couttenier, Dominic Rohner, and Mathias Thoenig. 2017.
“This mine is mine! How minerals fuel conflicts in Africa.” American Economic Review,
107(6): 1564-1610.

Bhagwat, Vineet, Jonathan Brogaard, and Brandon Julio. 2017. “A BIT Goes a Long
Way: Bilateral Investment Treaties and Cross-border Mergers.”

Biermann, Marcus, and Kilian Huber. 2019. “Tracing the International Transmission of
a Crisis Through Multinational Firms.” In .

Boehm, Christoph E, Aaron Flaaen, and Nitya Pandalai-Nayar. 2019. “Input Linkages
and the Transmission of Shocks: Firm-Level Evidence from the 2011 Tohoku Earth-
quake.” Review of Economics and Statistics, 101(1): 60-75.

Bonaime, Alice, Huseyin Gulen, and Mihai Ion. 2018. “Does policy uncertainty affect
mergers and acquisitions?” Journal of Financial Economics, 129(3): 531-558.

Brogaard, Jonathan, and Andrew Detzel. 2015. “The asset-pricing implications of gov-
ernment economic policy uncertainty.” Management Science, 61(1): 3—18.

Campello, Murillo, Gustavo Cortes, Fabricio d’Almeida, and Gaurav Kankanhalli.
2018. “Exporting Uncertainty: The Impact of Brexit on Corporate America.” Available
at SSRN 3078220.

Cao, Chunfang, Xiaoyang Li, and Guilin Liu. 2017. “Political Uncertainty and Cross-
Border Acquisitions.” Review of Finance, 1: 32.

Cooper, Russell W, and John C Haltiwanger. 2006. “On the nature of capital adjustment
costs.” The Review of Economic Studies, 73(3): 611-633.

Cravino, Javier, and Andrei A Levchenko. 2016. “Multinational firms and international
business cycle transmission.” The Quarterly Journal of Economics, 132(2): 921-962.

Davis, Steven J. 2016. “An index of global economic policy uncertainty.” National Bureau
of Economic Research.

Dell, Melissa. 2010. “The persistent effects of Peru’s mining mita.” Econometrica,
78(6): 1863—-1903.

Desai, Mihir A, and C Fritz Foley. 2004. “The comovement of returns and investment
within the multinational firm.” National Bureau of Economic Research.

32



Desai, Mihir A, C Fritz Foley, and James R Hines. 2009. “Domestic effects of the
foreign activities of US multinationals.” American Economic Journal: Economic Policy,
1(1): 181-203.

Fazzari, Steven, R Glenn Hubbard, and Bruce Petersen. 1988. “Investment, financing
decisions, and tax policy.” The American Economic Review, 78(2): 200-205.

Fotak, Veljko, Haekwon Lee, and William Megginson. 2017. “A BIT of Investor Protec-
tion: How Bilateral Investment Treaties Impact the Terms of Syndicated Loans.”

Fotak, Veljko, Hae Kwon Lee, and William Megginson. 2019. “A BIT of Investor
Protection: How Bilateral Investment Treaties Impact the Terms of Syndicated Loans.”
Journal of Banking & Finance.

Gauvin, Ludovic, Cameron McLoughlin, and Dennis Reinhardt. 2014. “Policy uncer-
tainty spillovers to emerging markets—evidence from capital flows.”

Gertner, Robert H, David S Scharfstein, and Jeremy C Stein. 1994. “Internal versus
external capital markets.” The Quarterly Journal of Economics, 109(4): 1211-1230.

Ghironi, Fabio, and Marc J Melits. 2005. “International trade and macroeconomic dynam-
ics with heterogeneous firms.” The Quarterly Journal of Economics, 120(3): 865-915.

Gilje, Erik P, Elena Loutskina, and Philip E Strahan. 2016. “Exporting liquidity: Branch
banking and financial integration.” The Journal of Finance, 71(3): 1159-1184.

Giroud, Xavier, and Holger M Mueller. 2019. “Firms’ internal networks and local eco-
nomic shocks.” American Economic Review, 109(10): 3617-49.

Greenland, Andrew, Mihai Ion, and John Lopresti. 2016. “Exports, investment and
policy uncertainty.”

Gulen, Huseyin, and Mihai Ion. 2015. “Policy uncertainty and corporate investment.”
Review of Financial Studies, hhv050.

Hadlock, Charles J, and Joshua R Pierce. 2010. “New evidence on measuring financial
constraints: Moving beyond the KZ index.” The Review of Financial Studies, 23(5): 1909—
1940.

Hall, Robert E. 2004. “Measuring factor adjustment costs.” The Quarterly Journal of
Economics, 119(3): 899-927.

Haselmann, Rainer, David Schoenherr, and Vikrant Vig. 2018. “Rent seeking in elite
networks.” Journal of Political Economy, 126(4): 1638—1690.

Hassan, Tarek A, Stephan Hollander, Laurence van Lent, and Ahmed Tahoun. 2017.
“Firm-level political risk: Measurement and effects.” National Bureau of Economic
Research.

33



Hassan, Tarek A, Stephan Hollander, Laurence van Lent, and Ahmed Tahoun. 2019.
“Firm-level political risk: Measurement and effects.” The Quarterly Journal of Eco-
nomics, 134(4): 2135-2202.

Helpman, Elhanan. 1984. “A simple theory of international trade with multinational
corporations.” Journal of political economy, 92(3): 451-471.

Henderson, J Vernon, Adam Storeygard, and David N Weil. 2012. “Measuring economic
growth from outer space.” American economic review, 102(2): 994-1028.

Henisz, Witold J. 2000. “The institutional environment for multinational investment.” The
Journal of Law, Economics, and Organization, 16(2): 334-364.

Henisz, Witold J. 2002. “The institutional environment for infrastructure investment.”
Industrial and corporate change, 11(2): 355-3809.

Henisz, Witold J, and Andrew Delios. 2001. “Uncertainty, imitation, and plant loca-
tion: Japanese multinational corporations, 1990-1996.” Administrative science quarterly,
46(3): 443-475.

Jens, Candace. 2015. “Political uncertainty and investment: Causal evidence from US
gubernatorial elections.” Available at SSRN 2176855.

Jens, Candace E. 2017. “Political uncertainty and investment: Causal evidence from US
gubernatorial elections.” Journal of Financial Economics, 124(3): 563-579.

Julio, Brandon, and Youngsuk Yook. 2012. “Political uncertainty and corporate invest-
ment cycles.” The Journal of Finance, 67(1): 45-83.

Julio, Brandon, and Youngsuk Yook. 2016. “Policy uncertainty, irreversibility, and cross-
border flows of capital.” Journal of International Economics, 103: 13-26.

Kaplan, Steven N, and Luigi Zingales. 1997. “Do investment-cash flow sensitivities
provide useful measures of financing constraints?” The quarterly journal of economics,
112(1): 169-215.

Kelly, Bryan, Lubos Pastor, and Pietro Veronesi. 2014. “The price of political uncertainty:
Theory and evidence from the option market.” National Bureau of Economic Research.

Kleinert, Jorn, Julien Martin, and Farid Toubal. 2015. “The few leading the many: For-
eign affiliates and business cycle comovement.” American Economic Journal: Macroe-
conomics, 7(4): 134-59.

KloBner, Stefan, and Rodrigo Sekkel. 2014. “International spillovers of policy uncer-
tainty.” Economics Letters, 124(3): 508-512.

34



Kose, M Ayhan, Eswar S Prasad, and Marco E Terrones. 2003. “How does globalization
affect the synchronization of business cycles?” American Economic Review, 93(2): 57—
62.

Lamont, Owen. 1997. “Cash flow and investment: Evidence from internal capital markets.”
The Journal of Finance, 52(1): 83—-109.

Menno, Dominik. 2014. “Multinational firms and business cycle transmission.”

Meyer, Klaus E. 2004. “Perspectives on multinational enterprises in emerging economies.”
Journal of international business studies, 35(4): 259-276.

Michalopoulos, Stelios, and Elias Papaioannou. 2013a. “National institutions and sub-
national development in Africa.” The Quarterly Journal of Economics, 129(1): 151-213.

Michalopoulos, Stelios, and Elias Papaioannou. 20135. “Pre-colonial ethnic institutions
and contemporary African development.” Econometrica, 81(1): 113-152.

Moel, Alberto, and Peter Tufano. 2002. “When are real options exercised? An empirical
study of mine closings.” The Review of Financial Studies, 15(1): 35-64.

Pastor, L’ubos, and Pietro Veronesi. 2013. “Political uncertainty and risk premia.” Journal
of Financial Economics, 110(3): 520-545.

Pastor, L’ubos, and Veronesi Pietro. 2003. “Stock valuation and learning about profitabil-
ity.” The Journal of Finance, 58(5): 1749—-1789.

Schnabl, Philipp. 2012. “The international transmission of bank liquidity shocks: Evidence
from an emerging market.” The Journal of Finance, 67(3): 897-932.

Tollefsen, Andreas Forg, Havard Strand, and Halvard Buhaug. 2012. “PRIO-GRID: A
unified spatial data structure.” Journal of Peace Research, 49(2): 363-374.

Tufano, Peter. 1996. “Who manages risk? An empirical examination of risk management
practices in the gold mining industry.” the Journal of Finance, 51(4): 1097-1137.

Whited, Toni M, and Guojun Wu. 2006. “Financial constraints risk.” The Review of
Financial Studies, 19(2): 531-559.

Williamson, Oliver E. 1975. “Markets and hierarchies.” New York, 26-30.
Wittry, Michael D. 2019. “(Debt) Overhang: Evidence from Resource Extraction.” In .

Zlate, Andrei. 2016. “Offshore production and business cycle dynamics with heterogeneous
firms.” Journal of International Economics, 100: 34—49.

35



Figure 1: DomiciLE CoUNTRIES OF MINING FIRMS

The picture shows the location of the head quarters of mining companies across the world. It can be
seen that Australia and Canada are the major location of the mining companies.

Figure 2: AVERAGE EXPLORATION EXPENDITURE SPENT IN COUNTRIES

The following picture shows the average amount spent in exploration by the mining companies across
different countries across the world.
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Figure 3: NuMBER OF BITs S1GNED OVER YEARS

The following picture shows the number of BITs that were signed each year between two country

pairs.
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Figure 4: DistriBUTION OF BITs Across COUNTRIES

The following picture shows the distribution of BITs across countries. The darker shades are the
countries with higher number of bilateral treaties signed.
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Figure 5: CELLS CONTAINING MINES AND NIGHTTIME LIGHT

The following picture shows the cells in each country that consists at least one mine
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Figure 6: LocaL Vs. Foreign Economic PoLicy UNCERTAINTY

The following figure plots the relationship between policy uncertainty index and exploration expen-
diture by the firms. The left panel plots the relationship between policy uncertainty index of the
country of operation and the exploration expenditure. The right panel plots the relationship between
policy uncertainty index of the domicile country of the firm and exploration expenditure in other
countries. To plot the graph, I demean the policy uncertainty index of each country and sort them
in 100 buckets. I plot the mean of the index and exploration amount of each bucket. The graph
provides the contrast between the impact caused by local and foreign policy uncertainty.
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Figure 7: LocaL Vs. ForReiGN GDP DEcCLINE

The following figure plots the relationship between GDP decline (negative of growth) and exploration
expenditure by the firms. I use decline instead of growth to interpret it as a negative shock. The left
panel plots the relationship between GDP decline of the country of operation and the exploration
expenditure. The right panel plots the relationship between GDP decline of the domicile country of
the firm and exploration expenditure in other countries. To plot the graph, I demean the GDP decline
of each country and sort them in 100 buckets. I plot the mean of the GDP decline (demeaned) and
exploration amount of each bucket. The graph provides the contrast between the impact caused by
local and foreign GDP decline.
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Figure 8: INVESTMENT AROUND UNCERTAIN ELEcTIONS IN THE DomiciLE COUNTRY OF
Firms

The following figure plots the relative investment in mines when their parent country is subject to
uncertain elections uncertain elections in their respective home country.
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Table 1: SuMMARY STATISTICS

The following table lays down the summary statistics of the primary variables employed in our
analysis. Panel A provides the summary statistics at the firm-year level. There are 1200 firms in
our sample operating in around 100 countries over 2002 to 2016. Panel B provides the summary
statistics of the country where the firms operate. Finally in panel C, I provide summary statistics on
the subset of mining properties for which I have data on the yearly investment. The subset includes
investment detail in active mines of 14 commodities. Of the 14 commodities the data provides
information on mines covering an average of 60% to total output.

Panel A: Firm-Year Level (1200)
Mean StDev P25 P50 P75

No. of Properties 2427  30.73 5 11 30
No. of Commodities mined 3.59 3.18 1 1 3
No. of Countries 4.7 4.22 2 3 5
Exploration Budget 23.56  62.27 0.6 2.1 11.2

Panel B: Country-Year Level (102)
Mean StDev P25 P50 P75

No. of Commodities 20.41 9.68 12 22 28
No. of Countries Investing 15.21 7.17 10 14 22
Exploration Budget Received 388.64 51492 349 1358 579.8

Panel C: Property-Year Level (928 properties in 34 countries)
Mean StDev P25 P50 P75

Value of Mines 26.63 30.53 221 7.57 53.92
CAPX/Value of Mines 0.008 0.01 0.001 0.003 0.008
Development CAPX/Value of Mines  0.005  0.009 0 0.002 0.004
Sustainable CAPX/Value of Mines 0.003  0.006 0.0003 0.002 0.003
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Table 2: CORRELATION MATRIX

The following table presents the pairwise correlation of the policy uncertainty index of the countries in our sample

AUS BRA CAN CHL CHN FRA DEU IND ITA JPN MEX RUS ESP SWE GBR USA
AUS  1.00
BRA 0.05 1.00
CAN 046 047 1.00
CHL 0.15 0.60 036 1.00
CHN 027 074 086 041 1.00
FRA 056 0.66 0.83 047 0.80 1.00
DEU 0.67 0.64 083 051 081 093 1.00
IND 085 -0.14 029 0.03 005 042 043 1.00
ITA 067 -005 040 0.27 0.10 055 055 0.65 1.00
JPN 090 025 042 024 037 056 071 069 054 1.00
MEX 0.00 -0.29 -0.30 -0.20 -0.24 -041 -0.31 -0.19 -0.15 -0.05 1.00
RUS 0.13 0.68 0.64 077 061 0.74 064 0.11 028 0.16 -0.62 1.00
ESP 063 037 054 050 053 063 0.75 027 055 060 031 031 1.00
SWE 049 048 089 0.68 073 079 082 032 048 046 -034 0.79 059 1.00
GBR 040 0.77 0.78 045 091 091 090 0.14 032 051 -028 0.66 066 0.72 1.00
USA 085 029 078 0.19 063 077 081 063 059 078 0.02 031 071 0.69 0.68 1.00




Table 3: CEeLL SPECIFIC SUMMARY STATISTICS

The following table provides summary statistic at the cell level. Each cell is an artificially drawn
boundary with the area 55 x 55 km?. 1 plot the mines in our sample in such cells. I also compute
the night-time light that each cells receive and other measures like rainfall, time period of drought
among others.

Mean StDev P25 P50 P75

No. of Mines (M>0) 2.59 3.82 1 3
No. of Countries (M>0)  1.57 0.95 1 2
Pr(M>0) 0.15 0.36 0 0
Pr(M>1)

All Cells 0.06 0.25 0 0

M>0 0.46 0.49 0 0 1
Pr(F>0)

All Cells 0.1 0.31 0 0

M>0 0.71 0.46 0 1 1
Night time Light

All Cells 15.62 21.69 0 4 27

Mines 21.11  22.63 0 11 41

Foreign Mines 20.35 20.2 0 10 39
Precipitation (in mm)

All cells 20.12 1771 8.31 15.37 26.60

Mines 21.11  19.14 848 1539 27.21

Foreign Mines 2235 20.86 824 1591 29.14
Drought (Proportion of months)

All Cells 0.07 0.11 0 0 0.125

Mines 0.07 0.1 0 0 0.1

Foreign Mines 0.07 0.1 0 0 0.1
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Table 4: EFFECT OF LOCAL SHOCKS VERSUS SHOCKS AT THE PARENT LOCATION

In this table I present the the differential effects of local economic shock vs. shock at the parent location (foreign economic shocks). I use two
different kind of economic shocks: economic policy uncertainty and gdp decline. I multiply GDP growth with -1, to have an interpretation
of negative shocks. The table reports the result from the following regression specification:

Log(ExplorationExpend;j;) = pB1Log(EPU;;_1) X Foreign;; + BrLog(EPU;;_1) + B3GDPgrowth;, 1 X Foreign;; +
ﬂ4GDPgrowth,-,t_1 + ﬁji + €jir

In the first column I include local and foreign policy uncertainty index. In the second I add local and foreign GDP growth. The idea is to see
how local and foreign shocks to uncertainty have opposite effects while local and foreign shocks to GDP growth have similar effects. The
standard errors are clustered at the level of the the firms. ***, **_ * represents statistical significance at the 1%, 5% and 10% levels.

Share of Expenditure ~Share of Expenditure log(1+Expenditure) log(1+Expenditure)

(1) 2) 3) “4)
Local Log(EPU) -0.034** -0.031*** -0.122%* -0.076**
(0.007) (0.007) (0.031) (0.031)
Foreign Log(EPU) 0.022* 0.025*** 0.186™ 0.261"
(0.009) (0.009) (0.056) (0.056)
Local GDP decline -0.059** -0.457**
(0.016) (0.073)
Foreign GDP decline -0.021 -1.135%
(0.013) (0.074)
Firm x Country FE Yes Yes Yes Yes
Adj.-R? 0.698 0.698 0.565 0.572

Obs. 27106 27099 27106 27099




Table 5: FirMms’ DEcISION TO ALLOCATE INVESTMENT DURING PoLicy UNCERTAINTY

In this table I present the impact of domestic political uncertainty on the allocation of explo-
ration expenditure among the domestic and foreign economies. In panel A, the exploration
budget by every mining company located in a country is aggregated and the analysis is done
at the country level. While in panel B, the analysis is done at the firm level. Policy uncer-
tainty is measured as the natural logarithm of the yearly average of news-based economic policy
uncertainty index. The table below report the estimation using the following regression specification:

Yjr = B1Log(EPU; 1) + BjB: + €t

In columns 1 the main dependent variable is share of expenditure in foreign economies. In columns
3 and 4 and 5 the dependent variable is log (1+exploration expenditure) spend in foreign countries,
domestic countries and overall respectively. The standard errors are clustered at the level of firms.
*EE CEE ¥ represents statistical significance at the 1%, 5% and 10% levels.

Panel A: Country-Year Panel

Share of Foreign Foreign Domestic  Total
) (2) 3) “)
Log(EPU,;-) 0.072* 0.156™* -0.243***  -0.071
(0.030) (0.054) (0.088) (0.080)
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Adj.-R? 0.804 0.686 0.866 0.872
Obs. 270 303 303 303
Panel B: Firm-Year Panel
Share of Foreign Foreign Domestic  Total
1) (2) 3) “)
Log(EPU,;-) 0.035* 0.033* -0.081*** -0.024
(0.017) (0.013)  (0.026) (0.025)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
Adj.-R? 0.674 0.749 0.669 0.671
Obs. 12494 12494 14508 18285
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Table 6: ErrecT OF PoLicY UNCERTAINTY ON EXPLORATION EXPENDITURE OF FIRMS

In this table I present the impact of policy uncertainty originating in foreign countries and
exploration budget received from a firm headquartered in that country. The identification comes
from comparing exploration expenditure received from firms varying in their exposure to policy
uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is
measured as the natural logarithm of economic policy uncertainty index. The table below presents
the estimate from the following regression specification:

Yjir = B1Log(EPU; 1) X Foreignj; + Bj: + Bji + Bir + €jir

Here j, i and t represents firm, country of operation and time respectively. In columns 1 and 2 the
dependent variable is the logarithm of 1+budget expenditure). In coulmn 3 and 4 the dependent
variable is the share of expenditure of firm j in country i in time t. In columns 1,3 I do not include
Firm X year FEs while in columns 2 and 4 I include them. The standard errors are clustered at the
level of the firms. ***, ** * represents statistical significance at the 1%, 5% and 10% levels.

log(1+Expenditure) log(1+Expenditure) Zng ;Z:Z;;;ie Zng ;Z:Z;;;ie
&) &) 3 “)
Foreign X Log(EPU,_;) 0.219* 0.666™** 0.017* 0.101™**
(0.108) (0.183) (0.008) (0.026)
Firm x Destination Country FE Yes Yes Yes Yes
Destination Country X Year Yes Yes Yes Yes
Firm X Year No Yes No Yes
Adj.-R? 0.586 0.679 0.620 0.632
Obs. 32080 32080 32080 32080
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Table 7: ErrecT OF PoLicY UNCERTAINTY ON MINE LEVEL INVESTMENT

In this table I present the impact of policy uncertainty originating in foreign countries and establishment level investment from a firm
headquartered in that country. The identification comes from comparing exploration expenditure received from firms varying in their
exposure to policy uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is measured as the natural
logarithm of economic policy uncertainty index. The table below presents the estimate from the following regression specification:

Yip(iye = P1Log(EPU; ;1) X Foreign, + Bj: + By ++Bji + X BS, + €jp:

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable in columns
1 and 2 is the share of total capital expenditure to the value of mines. I group this further into development capital expenditure (columns 2
and 3) and sustainable capital expenditure (columns 4 and 5). In columns 1,3 and 5 I do not include Firm X year FEs while in columns 2, 4
and 6 I include them. The standard errors are clustered at the level of the firms. ***, ** * represents statistical significance at the 1%, 5%
and 10% levels. The standard errors are clustered at the level of the home country of firms. ***, ** * represents statistical significance at
the 1%, 5% and 10% levels. Robust t-statistics in brackets

capexi; capexi; Devcapexi; Devcapexi; Sustcapexiy Sustcapexi;
Valuej;— Valuej;— Valuej;— Valuei;—y Valuej;— Valuej;—y
(1) (2) (3) 4) (5) (6)

Foreign X Log(EPU,;-}) 0.002**  0.006*** 0.001* 0.004* 0.001 0.001

(0.001) (0.002) (0.001) (0.002) (0.001) (0.001)
Destination Country x Commodity X Year Yes Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm X Year No Yes No Yes No Yes
Adj.—R2 0.586 0.735 0.509 0.635 0.588 0.786

Obs. 6054 6054 6054 6054 6054 6054
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Table 8: ErrecT oF PoLicy UNCERTAINTY ON PROPERTY LEVEL OUTPUT

In this table I present the impact of policy uncertainty originating in foreign countries and establishment level output of a firm headquartered
in that country. The identification comes from comparing exploration expenditure received from firms varying in their exposure to policy
uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is measured as the natural logarithm of economic
policy uncertainty index. The table below presents the estimate from the following regression specification:

Yipiye = P1Log(EPU; ;1) X Foreignp, + Bj; + Bp ++Bji + 2. ,BZ.CZ + € pr
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The standard errors are clustered at the
level of the firms. ***, ** * represents statistical significance at the 1%, 5% and 10% levels.

Production Log(Output) Log(1+Output) Log(Output Value) Log(1+Output Value)

(1) (2) 3) “4) )
Foreign X Log(EPU,-)) 0.007 0.163* 0.048 0.198** 0.210
(0.034) (0.081) (0.267) (0.100) (0.301)
Destination Country X Commodity X Year Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes
Mine yes yes yes yes yes
Firm X Year FE Yes Yes Yes Yes Yes
Adj.-R? 0.588 0.895 0.634 0.858 0.643

Obs. 37313 18772 37313 17944 35792
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Table 9: FiNaNcIAL CONSTRAINT AND INVESTMENT

In this table I present the heterogeneity in the impact of policy uncertainty originating in foreign countries and establishment level invest-
ment of a firms varying in their degree of financial constraint. The table below presents the estimate from the following regression specification:

CAPEX; i)
Valuejp(iye-1
Bji+ Bp + 2 Biy + €jie
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable are capital
expenditure to the value of mines and development capital expenditure. In columns 1 and 2 financial constrained is proxied by previous
period’s leverage. In columns 3 and 4 financial constraint is proxied by size and in columns 5 and 6 financial constraint is proxied by size-age
index. The standard errors are clustered at the level of the firms. ***, **_ * represents statistical significance at the 1%, 5% and 10% levels.

= B1Log(EPU;j;_1) X Foreignj; x HighConstrained;;_1 + f2Log(EPU; ;_1) X Foreign; x LowConstrained;;—1 + B, +

Leverage Size Size-Age
capexi; Devcapexj; capexis Devcapexj; capexi; Devcapex;
Valuej;— Valuej;_ Valuej;— Valuej;_ Valuej;— Valuej;—
(1) (2) 3) 4) (5) (6)

High Constrained x Foreign X Log(EPU,-;) 0.008**  0.006***  0.013*** 0.011"* 0.012**  0.010***
(0.003) (0.002)  (0.003)  (0.003)  (0.003) (0.003)

Low Constrained x Foreign X Log(EPU,-1) 0.001 0.001 0.003* 0.002 0.004* 0.003
(0.004) (0.004)  (0.002) (0.002)  (0.002)  (0.002)

Difference ( 1- 2) 0.007#**  0.005**  0.010™* 0.008*** 0.007**  0.006**
Destination Country X Commodity X Year Yes Yes Yes Yes Yes Yes
Firm x Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm X Year Yes Yes Yes Yes Yes Yes
Adj.-R? 0.736 0.635 0.736 0.635 0.742 0.636

Obs. 6054 6054 6054 6054 5647 5647
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Table 10: ErrecT OF PoLicY UNCERTAINTY ON ESTABLISHMENT LEVEL INVESTMENT AND ROLE OF INSTITUTION

In this table I investigate if firms invest more in countries which provide a better institutional set up to operate as a response to policy
uncertainty in their home country. The table below presents the estimate from the following regression specification:

(M) = B1Log(EPU, )X Foreign;ix BIT;;; +B2Log(EPU; ;)X Foreign ;i X NoBIT;;; +B3BIT;is+Bji+Bji+Bp+ e B +€jit

Valuejp, -1
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable are capital
expenditure to the value of mines and development capital expenditure. BITj;; is a dummy if the country of the headquarter of firm j has a
signed bilateral treaty with the country i in time t. *** **_ * represents statistical significance at the 1%, 5% and 10% levels.

capexi; Devcapexi; Sustcapexi;
Valuei;_y Value;;_y Valuei;_y
1) (2) 3)
BIT x Foreign X Log(EPU,—_) 0.009***  0.009*** -0.000
(0.003) (0.003) (0.002)
No BIT X Foreign X Log(EPU;-1) 0.004™  0.004* 0.000
(0.002) (0.002) (0.001)
Difference (1-2) 0.005* 0.005* 0.000
Destination Country X Commodity X Year Yes Yes Yes
Firm X Destination Country Yes Yes Yes
Mine Yes Yes Yes
Firm x Year Yes Yes Yes
Adj.-R? 0.736 0.635 0.786

Obs. 6054 6054 6054
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Table 11: ImpacT oN EconoMmic AcTiviTy AROUND MINES

In this table I investigate if policy uncertainty in a country impact economic activity around the mining operations in foreign economies. I
measure economic activity using night light density. The unit of observations are cells, which are a standardized spatial grid structure with
global coverage at a resolution of 0.5 x 0.5 decimal degrees (55 X 55 sq.km). For each cell I know if it has a mine, whether the mine is
owned by a company in another country and the political uncertainty index for the foreign country. The table provides the estimate from the
following regression specification:

Yijr = B1Log(EPU; ;1) x Foreigni + ; + i + €xj; The first two columns include all the cells. Columns 3 and 4 are for for
subset of cells with mines in them. The standard errors are clustered at the level of the home country of firms. *#*, ** * represents statistical
significance at the 1%, 5% and 10% levels.

Log(1 + NightLight) Log(1 + NightLight) Log(1 + NightLight) Log(1 + NightLight)

&) 2) 3) “4)
Foreign X Log(EPU,_;) 0.056™* 0.044* 0.016™* 0.016**
(0.005) (0.006) (0.008) (0.008)
Home Country X Year Yes Yes Yes Yes
Cell Yes Yes Yes Yes
Control No Yes No Yes
Adj.-R? 0.955 0.955 0.946 0.946

Obs. 828884 488010 130228 96316
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Table 12: IMPACT OVER TIME

In this table I present the impact of economic policy uncertainty in period t on investment share of firms in foreign establishment in period t
to ¢ +4. I run the baseline specification with the the main explanatory variable if logarithm of policy uncertainty index interacted with foreign
dummy. var***, ** * represents statistical significance at the 1%, 5% and 10% levels. Robust t-statistics in brackets

capexi Devcapex;;
Valuej; Value;;—
t t+1 t+2 t+3 t t+1 t+2 t+3
Foreign X Log(EPU) 0.002 0.006** 0.007** 0.003 0.002 0.004* 0.003* -0.003
0.002 (0.002) (0.003) (0.003) 0.002 (0.002) (0.001) (0.002)
Destination Country X Commodity X Year  Yes Yes Yes Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes Yes Yes
Firm X Year Yes Yes Yes Yes Yes Yes Yes Yes
Adj.-R? 0.735  0.735 0.744  0.753 0.635 0.635 0.639  0.660

Obs. 6054 6054 5556 5054 6054 6054 5556 5054




Table 13: ConNTROL FOR BUsSINESS AND CONSUMER SENTIMENT

In this table I present the impact of policy uncertainty originating in foreign countries and
establishment level investment from a firm headquartered in that country. In addition to the main
variable of interest, in the following table I include measures of business sentiment and composite
leading indicators of different countries. Both the indices are obtained from OECD database. The
idea is to control for any change in sentiment/perception that periods of uncertainty might cause.
The table reports result from the following regression specification.

CAPEX;p(iy:
Valuejp([),_l

=  P1Log(EPU;;_1) x Foreign;; + [pBusSentj,_1 X Foreignj +

B2Complndicj ;| X Foreignj; + B+ Bji + Bp + X B5, + €jir

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively.
BusSent;,; 1 is the business sentiment indicator of the country that firm j is headquartered in
the period t-1. Complndicj,_; is the composite leading indicator of the country that firm j is
headquartered in the period t-1. In the regression specification I standardize all the main variables
for comparability. The main dependent variable are capital expenditure to the value of mines and
development capital expenditure. The standard errors are clustered at the level of the home country
of firms. *¥* *% * represents statistical significance at the 1%, 5% and 10% levels. Robust
t-statistics in brackets

capex;; capexj; capexi;
Valuej;_ Valuej;—y Valuej;—
€)) ) 3)
Foreign X Log(EPU,_;) 0.005™  0.005*
(0.002) (0.003)
Foreign X Resid(EPU,-1) 0.002**
(0.001)
Foreign X Positive(CompInd,;_y) -0.000
(0.002)
Foreign X Positive(BusSent;_1) 0.001
(0.002)
Foreign X Standardized(BusSent,_1) 0.000
(0.001)
Foreign X Standardized(ComplInd,_;) -0.001
(0.001)
Foreign Xx GDPGrowth,_; 0.005 0.011
(0.008) (0.010)
Destination Country X Commodity X Year Yes Yes Yes
Firm x Destination Country Yes Yes Yes
Mine Yes Yes Yes
Firm X Year Yes Yes Yes
Adj.-R? 0.735  0.735  0.735
Obs. 6054 6054 6054
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Table 14: Errect oF PoLicy UNCERTAINTY ON PROPERTY LEVEL INVESTMENT - POSITIVE SENTIMENT VERSUS NEGATIVE SENTIMENT

In this table I group policy uncertainty as positive and negative based on the business sentiment that follows the year of the uncertainty.
The idea is to see if the impact is just from uncertainty or the sentiment. If the impact is driven only by uncertainty, I should not find any
difference between positive or negative uncertainty. To test this I run the following regression specification.

CAPEX; iy
Valuejp,iy-1

) = B1Log(EPU; 1) X Foreignj; X Positive; + f2Log(EPU; ;1) X Foreignj; X Negative; B + Bji + Bp + X B}, + €jis
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. Positive; ; is a dummy variable that
takes a value 1 if the country in which firm j is headquartered has business sentiment greater than 100 in period t (i.e. one period following
the policy uncertainty). The main dependent variable are capital expenditure to the value of mines and development capital expenditure. The
standard errors are clustered at the level of the firms. *** ** * represents statistical significance at the 1%, 5% and 10% levels. Robust
t-statistics in brackets

capexi capexi; Devcapexj; Devcapexj; Sustcapexi; Sustcapexi;
Value;;—; Valuej;— Value;;— Valuej;_ Value;;— Value;;—;
&) 2) 3) “4) &) (6)
Positive X Foreign X Log(EPU,_;) 0.002**  0.005* 0.001* 0.004** 0.000 0.001
(0.001) (0.002)  (0.001) (0.002) (0.001) (0.001)
Negative X Foreign X Log(EPU;_) 0.002** 0.005**  0.001* 0.004** 0.000 0.000
(0.001) (0.002)  (0.001) (0.002) (0.001) (0.001)
Destination Country X Commodity X Year Yes Yes Yes Yes Yes Yes
Firm x Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm X Year No Yes No Yes No Yes
Adj.-R? 0.586 0.735 0.509 0.635 0.588 0.786

Obs. 6054 6054 6054 6054 6054 6054
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Table 15: RoBUSTNESS: ALTERNATE MEASURE OF PoLicy UNCERTAINTY - CLOSE ELECTIONS

In this table I present the impact of policy uncertainty originating in foreign countries and establishment level investment from a firm
headquartered in that country. The identification comes from comparing exploration expenditure received from firms varying in their
exposure to policy uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is considered to be high during
periods prior to national elections and particularly when the elections are difficult to predict. The table below presents the estimate from the

following regression specification:

Yipi)e = BiElection X Foreigny + B + Bp ++Bji + 2. Bf, + €jpt

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable in columns
1, 2 and 3 is the share of capital expenditure while in columns 4, 5 and 6 the main dependent variable if the share of development capital
expenditure. In columns 1 and 4 the main explanatory variable is the interaction of election and foreign dummy. In columns 2 and 5 elections
are grouped between high and low uncertainty based on the difference in vote share. In columns 3 and 6 I group elections as high low
uncertainty based on effective number of parties (ENOP). The standard errors are clustered at the level of the home country of firms. ***,

** ¥ represents statistical significance at the 1%, 5% and 10% levels. Robust t-statistics in brackets

capexi; capexi; capexi; Devcapexi; Devcapex;; Devcapex;;
Value;;_ Valuei;_y Valuei;_q Valuei;_q Value;;_y Valuei;_q
(1) (2) (€)) “4) 5) (6)
Foreign X Election;;4+ 0.003* 0.003**
(0.002) (0.001)
Foreign X UncElection;;+y 0.004** 0.005***
(0.002) (0.002)
Foreign X NonUncElectionjs+1 0.002 0.002
(0.002) (0.001)
Foreign X High ENO P4 0.006™** 0.004**
(0.002) (0.002)
Foreign X Low ENO P41 -0.001 0.002
(0.002) (0.001)
Destination Country x Commodity X Year Yes Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm x Year Yes Yes Yes Yes Yes Yes
Adi.-R2 0.747 0.747 0.747 0.641 0.641 0.641
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Table 16: RoBUSTNESS - REsiDUAL PoLicy UNCERTAINTY FROM GLOBAL UNCERTAINTY

In this table I define policy uncertainty by regressing policy uncertainty on global policy uncertainty index and obtain the residual. I then
standardize the residual and use it as a measure of policy uncertainty (StdE pu,_1). In columns 1, 2 and 3 the dependent variable is the share
of capital expenditure while in columns 4, 5 and 6 the dependent variable is development capital expenditure. In columns 1 and 4 the main
variable of interest is Foreign X StdE pu,_;. In columns 2 and 5, I look at difference in the effect of BIT and NoBIT. In columns 3 and 6 I
look at difference in financial and non-financial constraint. The standard errors are clustered at the level of the firms. ***, ** * represents

statistical significance at the 1%, 5% and 10% levels.

capexi; capexi; capexi; Devcapexi; Devcapex;; Devcapexi;
Value;;—y Valuej;— Valuej;— Valuej;— Value;;—y Valuej;—,
(1) (2) 3) 4) 5 (6)
Foreign x StdE pu;_; 0.002** 0.001**
(0.001) (0.001)
BIT x Foreign X StdE pu;_ 0.006** 0.004**
(0.003) (0.002)
No BIT x Foreign X StdE pu;_; 0.002 0.001
(0.002) (0.002)
High Constrained X Foreign X StdE pu;_; 0.004** 0.003**
(0.001) (0.001)
Low Constrained X Foreign X StdE pu;_ 0.001 0.001
(0.001) (0.001)
Destination Country X Commodity X Year Yes Yes Yes Yes Yes Yes
Firm x Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm x Year Yes Yes Yes Yes Yes Yes
Adj.-R2 0.744 0.744 0.745 0.636 0.636 0.636
Obs. 5272 5272 5272 5272 5272 5272




Table 17: ROBUSTNESS - ALTERNATE LOCATION

In this table I present the impact of policy uncertainty originating in foreign countries and
establishment level investment from a firm with major operations in that country. The identification
comes from comparing exploration expenditure received from firms varying in their exposure
to policy uncertainty by the virtue of have majority of operations in different countries. Policy
Uncertainty is measured as the natural logarithm of economic policy uncertainty index. The table
below presents the estimate from the following regression specification:

Yipiye = B1Log(EPU; ;1) X Foreignp, + Bj; + Bp ++Bji + 2. Bi, +€jps
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively.
The standard errors are clustered at the level of the firms. ***, ** * represents statistical significance

at the 1%, 5% and 10% levels. Robust t-statistics in brackets

capexi; capexi; capexi; capexis
Value;;—1  Valuey—y  Valuej;—1  Valuej;_
(1) 2) 3) 4
Foreign X Log(EPU;-1) 0.002**  0.007**
(0.001) (0.003)
Foreign X StdE pu;_; 0.001*  0.002**
(0.000) (0.001)
Destination Country X Commodity X Year Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes
Mine Yes Yes Yes Yes
Firm x Year Yes Yes Yes Yes
Adj.-R? 0.473 0.574 0.461 0.564
Obs. 6542 6542 5498 5493

58



Table 18: RoBUSTNESS - LARGEST OPERATION VS. FUNDING SOURCE

In this table I group firms between whether the head quarter is the place where the largest operations.
I run the following specifications separately for the two groups of firms

Yipye = P1Log(EPU;j ;1) X Foreign, + B + Bp ++Bji + X B, + €jpr

Here p, j, 1 and t represents mining establishment, firm, country of operation and time respectively.
The standard errors are clustered at the level of the firms. ***, **_* represents statistical significance
at the 1%, 5% and 10% levels. Robust t-statistics in brackets

capex;; capex;;
Valuej;_q Value;;_q

(D 2)

Foreign X Log(EPU;_) 0.002**  0.000
(0.001) (0.002)
Destination Country X Commodity X Year Yes Yes
Firm X Destination Country Yes Yes
Property Yes Yes
Adj.-R? 0.625  0.603
Obs. 4714 1134
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Table 19: ExXTERNAL VALIDITY USING COMPUSTAT GEOGRAPHIC SEGMENT

In this table I present the the effect of US policy uncertainty on the investment expenditure of firms
in the foreign countries relative to domestic economies. In column 1 the dependent variable is the
segment level (natural logarithm of) capital expenditure. The main explanatory variable is foreign
X log(US EPU;_y). linclude segment and industry X year fixed effects. In column 2 and 3 I group
firms based on their size as a proxy of financial constraint. Finally in column 4 the main dependent
variable is the share of capital expenditure in foreign countries. The standard errors are clustered at
the level of the the firms. ***_ ** * represents statistical significance at the 1%, 5% and 10% levels.

Log(Capex) Log(Capex) Log(Capex) Capex Share

(All) (Fin Conc)  (Unconstrained)
Foreign X Log(EPU;_) 0.267* 0.480* 0.218
(0.096) (0.236) (0.144)
Log(EPU,;-1) 0.025*
(0.014)
Segment Yes Yes Yes No
Industry x Year Yes Yes Yes No
Firm No No No Yes
Adj.-R? 0.933 0.830 0.945 0.850
Obs. 100790 31861 20225 17989
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IA.1 Additional Tables

In this section I provide results of some additional tests which provides support to the
robustness of our primary result. In table 7 the main dependent variable is capex shares
(and different versions of it). However, in table IA.1 I present the result of the main
regression specification of the paper with the dependent variable as the natural logarithm
of (1+) capital expenditure. This provides support for the assertion that the rise is led by
the amount of capital expenditure and not by any possible change in the value of mines.

A possible concern with the primary analysis is that the results that I obtained are
driven by particular companies or by the timing of the financial crisis. I try to address this
concern by dropping the the countries (one by one) where the firms are headquartered and
also dropping the year of financial crisis. The result is reported in table IA.2. I find that
dropping the individual countries does not have much effect on the coefficient.3°

The analysis so far have highlighted that policy uncertainty in foreign country spills
over in a positive way to other countries through multinational firms. However, a flip
side of the argument is that if policy uncertainty in a foreign country decreases then the
firm might shift its investment towards its headquarter thereby having a negative spillover.
Consequently, in this section I investigate the symmetry in the impact of policy uncertainty
on investment in foreign establishments. That is, I want to test if increase in uncertainty
and decrease have similar impact on foreign investments. To test this I estimate our primary
regressions specification (2) separately for the periods when policy uncertainty is rising
and policy uncertainty is declining. I also estimate the following variation of our main

regression equation.

(CAPEXJI,(,-),

= PB1Log(EPU;;_1) X Foreignj; X Increase;;_1+
Value,iy-1 ’ ’

BoLog(EPU;; 1) X Foreign;; X Decrease;;_
+Bji+ Bji+ Bp+ D Bl + € (A-1)
[

In the above equation, Increasej,;—; takes a value 1 if policy uncertainty index increases
in a country j in time period t-1 and O otherwise. Meanwhile Decrease;;_; takes a value
1 if policy uncertainty index in a country j decreased in time period t-1 and O otherwise.

Column 1 of Table IA.3 shows that when policy uncertainty increases, 100% change leads

30The only aberation to this is that on dropping Australia the magnitude of the observed impact increases. Australia is a
large producer of commodities and hence policy uncertainty in Australia could be a demand related shock and could
drive down investment in other economies as well
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to 1 percentage point change in the share of capital expenditure to value of mines. However,
when policy uncertainty decrease, 100% change in policy uncertainty leads to 30 basis
points change in capex. In column 2 the main variable of interest is development capex, I
find that as policy uncertainty increases in the country of headquarter firms invest more in
foreign establishments. However, when policy uncertainty decreases there is no reduction
in investment in development capital. In columns 3 and 4 I restrict the sample to instances
of rise in policy uncertainty and find that as policy uncertainty doubles share of capital
expenditure to the value of mines increase by 1.2 percentage points. However, in columns
5 and 6, where I restrict the sample to instances of decrease in policy uncertainty, I do not
find any statistically significant effect. The results thus points that policy uncertainty has
an asymmetric effect and our observed impacts are driven primarily by increase in policy
uncertainty.

In our primary analysis I looked at the role of institutional quality in determining
firm’s choice in shifting investment when faced with policy uncertainty. The institutional
quality was measured using Bilateral Investment Treaty (BIT). Here I use an alternative
way to measure institutional quality. The measure that I use is from world bank’s polity IV
data base. I use the index of regulation quality. The countries above the median regulation
quality is classified as good institution while countries with less than median is classified
as bad institution. The results are reported in table IA.6. I find qualitatively similar result,
that better institutional quality allows a country to receive more investment when a foreign
country is subject to elevated levels of policy uncertainty.

In the chart IA.1 I group countries in 1) High Group: share of total investment that
comes from US is greater than median. 2) Low group: share of total investment that comes
from US is greater than median. Following which I run a VAR of investment growth on
OECD countries and US economic policy uncertainty. The idea is that if the multinationals
act as stabilizer then it would mute the effect of US policy uncertainty on other countries.
In line with this argument I find that for countries with low share of investment from US
multinationals gets negatively affected while investment in countries with high share of US

multinationals are affected less.
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Table IA.1: ErrecT OF PoLicy UNCERTAINTY ON ESTABLISHMENT LEVEL INVESTMENT

In this table I present the impact of policy uncertainty originating in foreign countries and establishment level investment from a firm
headquartered in that country. The identification comes from comparing exploration expenditure received from firms varying in their
exposure to policy uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is measured as the natural
logarithm of economic policy uncertainty index. The table below presents the estimate from the following regression specification:

Yipye = P1Log(EPU; ;1) X Foreigny + Bji + Bp ++Bji + 2. Bf, + €jpr

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable in columns
1 and 2 is the share of total capital expenditure to the value of mines. I group this further into development capital expenditure (columns 2
and 3) and sustainable capital expenditure (columns 4 and 5). In columns 1,3 and 5 I do not include Firm X year FEs while in columns 2, 4
and 6 I include them. The standard errors are clustered at the level of the firms. ***, ** * represents statistical significance at the 1%, 5%
and 10% levels. The standard errors are clustered at the level of the home country of firms. ***, ** * represents statistical significance at
the 1%, 5% and 10% levels. Robust t-statistics in brackets

Log(1+Capex) Log(1+Capex) Log(l+DevCapex) Log(1+DevCapex) Log(1+SustCapex) Log(1+SustCapex)
@ @ [€) “ (&) ©)

Foreign X Log(EPU;-1) 0.257** 0.327* 0.077

(0.093) (0.085) (0.064)
Foreign X StdE pu;—, 0.092** 0.104** 0.033

(0.038) (0.042) (0.021)

Destination Country X Commodity X Year Yes Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm x Year Yes Yes No No No No
Adj.-R? 0.844 0.842 0.723 0.720 0.889 0.888

Obs. 6054 5272 6054 5272 6054 5272




Table IA.2: ErrecT oF PoLicy UNCERTAINTY ON ESTABLISHMENT LEVEL INVESTMENT -
ReMovING COUNTRIES

In this table I present the impact of policy uncertainty originating in foreign countries and
establishment level investment from a firm headquartered in that country. The identification comes
from comparing exploration expenditure received from firms varying in their exposure to policy
uncertainty by the virtue of being headquartered in different countries. Policy Uncertainty is
measured as the natural logarithm of economic policy uncertainty index. The table below presents
the estimate from the following regression specification:

Yipiye = B1Log(EPU; ;1) X Foreign, + fj; + Bp ++Bji + ZC,BZ + €jpt

Here p, j, 1 and t represents mining establishment, firm, country of operation and time respectively.
The main dependent variable in columns is the share of total capital expenditure to the value of
mines. In columns 1 I drop USA, in column 2 I drop Australia, in column 3 I drop Canada, in
column 4 I drop China, in column 5 I drop UK and in column 6 I drop the year 2008. The standard
errors are clustered at the level of the firms. ***, ** * represents statistical significance at the 1%,
5% and 10% levels. The standard errors are clustered at the level of the home country of firms. ***,
*% % represents statistical significance at the 1%, 5% and 10% levels. Robust t-statistics in brackets

USA  Australia Canada  China UK 2008
(1) (2) (3) 4) (5) (6)

Foreign X Log(EPU,_1) 0.004*  0.015™*  0.003* 0.006"* 0.006** 0.005**
(0.002) (0.003) (0.002) (0.002) (0.003) (0.002)
Destination Country X Commodity X Year  Yes Yes Yes Yes Yes Yes
Firm x Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm X Year Yes Yes Yes Yes Yes Yes
Adj.-R? 0.751 0.745 0.772 0.736 0.749  0.738
Obs. 5194 5182 4393 5997 5088 5683
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Table IA.3: INCREASE IN PoLicy UNCERTAINTY VS. DECREASE IN PoLicy UNCERTAINTY

In this table I present the heterogeneity in the impact of increase vs. decrease in policy uncertainty originating in foreign countries and

establishment level investment of firms. The table below presents the estimate from the following regression specification:

CAPEXp iy
Valuejp, -1

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable are capital
expenditure to the value of mines and development capital expenditure. In columns 1 and 2 the regression specification is performed on the
entire sample. In columns 3 and 4 the sample is restricted to the period of increase while in columns 5 and 6, the sample is restricted to the
period of decrease. The standard errors are clustered at the level of the firms. ***, ** * represents statistical significance at the 1%, 5% and

10% levels.

) = B1Log(EPU; )X ForeignjxIncrease;; 1+P2Log(EPU; ;)X Foreign;iXDecrease 1+ +Bji+Bp+2.. s, +€jis

All Increase Decrease
capexi; capexi; capexiy capexi; capex;; capexij
Valuej;— Value;;— Value;;— Valuej;— Valuej;— Value;;—
(1) (2) 3) “) ) (6)
Increase x Foreign X Log(EPU,;_) 0.010™ 0.011*
(0.004) (0.004)
Decrease x Foreign X Log(EPU,;-1) 0.003* 0.001
(0.002) (0.002)
Foreign X Log(EPU;-1) 0.013*** 0.012***  0.003 0.003
(0.004) (0.004) (0.002) (0.002)
Destination Country x Commodity X Year Yes Yes Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes Yes Yes
Mine Yes Yes Yes Yes Yes Yes
Firm x Year Yes Yes Yes Yes Yes Yes
Adj.-R? 0.735 0.635 0.717 0.663 0.868 0.695
Obs. 6054 6054 3977 3977 1750 1750




Table IA.4: WoRrRLD UNCERTAINTY INDEX AS A MEASURE OF PoLicy UNCERTAINTY

In this table I use an alternate measure of policy uncertainty index for each country using IMF
country reports. I perform the baseline specifications using this alternate measure. Given that world
uncertainty index is obtained for a large section of countries, I can use all the countries in the sample.
In columns 1 and 2, I restrict my sample to the ones used in the primary specification. While in
columns 3 and 4 I use the weighted average of the policy uncertainty index of all the other countries
that the firm is operating as a measure of foreign policy uncertainty.

capexi; Devcapex;; capexi; Devcapexi;
Valuej;_ Valuej;—q Valuej;_ Valuej;—q
(1) (2) 3) “)
Foreign X Log(WUI,_y) 0.003**  0.003*
(0.001)  (0.001)
Mean(WUI;_1) 0.004* 0.003*
(0.002)  (0.002)
Destination Country x Commodity X Year Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes
Mine Yes Yes Yes Yes
Firm X Year Yes Yes No No
Adj.-R? 0.738 0.636 0.501 0.402
Obs. 6032 6032 8607 8607
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Table IA.5: FiNaNcIAL CONSTRAINT AND INVESTMENT

In this table I present the heterogeneity in the impact of policy uncertainty originating in foreign countries and establishment level invest-
ment of a firms varying in their degree of financial constraint. The table below presents the estimate from the following regression specification:

CAPEX; (i) . . . . .
Wp’(ﬁ’)ij] = B1Log(EPU;j;_1) X Foreignj; x HighConstrained;;_1 + f2Log(EPU; ;_1) X Foreign; x LowConstrained;;—1 + B, +

Bji+ Bp + 2 Biy + €jie

Here p, j, i and t represents mining establishment, firm, country of operation and time respectively. The main dependent variable are capital
expenditure to the value of mines and development capital expenditure. In columns 1 and 2 financial constrained is proxied by Kaplan
Zingales index of financial constraint. In columns 3 and 4 financial constraint is proxied by Whited Wu index of financial constraint. The
standard errors are clustered at the level of the firms. ***, ** * represents statistical significance at the 1%, 5% and 10% levels.

KZ Index WW Index
capexi Devcapexj; capexi Devcapexj;
Valuej;— Valuej;— Valuej;— Value;;—
1) (2) (3) 4)

High Constrained X Foreign X Log(EPU;—;) 0.011*** 0.007***  0.027**  0.022***
(0.004)  (0.002)  (0.002)  (0.004)

Low Constrained x Foreign X Log(EPU;_) 0.003 0.003 0.004* 0.003
(0.002)  (0.003) (0.002)  (0.002)

Destination Country X Commodity X Year Yes Yes Yes Yes
Firm X Year Yes Yes Yes Yes
Firm X Destination Country Yes Yes Yes Yes
Mine Yes Yes Yes Yes
Adj.-R? 0.736 0.636 0.736 0.636
Obs. 6054 6054 6054 6054

Difference ( 1- 2) 0.008**  0.004**  0.023*** 0.019%**




Table IA.6: Errect OF PoLicY UNCERTAINTY ON ESTABLISHMENT LEVEL INVESTMENT AND
RoLE oF INSTITUTION - REGULATORY QUALITY INDEX

In this table I investigate if firms invest more in countries which provide a better institutional set up
to operate as a response to policy uncertainty in their home country. The table below presents the
estimate from the following regression specification:

(% = B1Log(EPU,,,_1) x Foreign; X HighReg; + pyLog(EPU; ,_) X Foreignj; x

Valuep -1
LowRegi + Bji + Bji + Bp + X B, + €jir
Here p, j, i and t represents mining establishment, firm, country of operation and time respectively.
The main dependent variable are capital expenditure to the value of mines and development capital
expenditure. HighReg; is a dummy that takes 1 if the country of operation has high regulation
measured as the regulatory quality index. *** ** * represents statistical significance at the 1%,
5% and 10% levels.

capex;; Devcapex;; Sustcapexi;
Value;;_y Value;;_y Value;;_q
(1) (2) (3)

High Regulation x Foreign X Log(EPU,_;) 0.006"*  0.005** 0.002**
(0.002)  (0.002) (0.001)

Low Regulation X Foreign X Log(EPU;_) 0.003 0.003 -0.002
(0.004)  (0.003) (0.004)
Destination Country X Commodity X Year Yes Yes Yes
Firm X Destination Country Yes Yes Yes
Mine Yes Yes Yes
Firm X Year Yes Yes Yes
R? 0.735 0.635 0.786
Obs. 6054 6054 6054
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Figure IA.1: IMPULSE RESPONSE FUNCTION

The following figure plots the impulse response function of a 1 standard deviation shock in US EPU
and the reaction in countries with a relatively small share of US multinationals (left panel) and a
large share of US multinationals (right panel)

high_low.png

IA.2 Other detail on data

In this section I provide some additional details of the data. In table IA.7 I present the
exploration budget that firms headquartered in a country spends on all other countries. In
most cases I find that on an average a country spend the largest in exploiration expenditure
in the country of their headquarters. Similarly table IA.8 shows the location of mines in a

country and the country that owns those mines.
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Table IA.7: LocatioN oF ExpLORATION BUDGET

The following table gives an overview of the share of mining budget that the countries where the firms belong to spend in different countries.

ARG AUS BRA CAN CHL CHN COD COL ESP IND IDN KAZ MEX MNG NAM PER PHL RUS SWE USA VEN ZAI
AUS 1.02 5423 128 444 645 037 142 059 046 0.12 375 0.07 038 055 103 151 143 0.09 054 151 001 0.6
BRA 348 278 46.23 1858 394 0.15 1.14 0.12 0.00 000 557 038 027 061 000 586 082 0.12 000 053 0.13 0.4
CAN 252 285 253 3414 441 124 180 170 020 000 044 032 830 3.17 045 329 041 089 032 1194 0.27 0.4
CHL 026 0.00 0.00 000 7533 000 000 164 000 0.00 0.00 0.00 000 0.00 000 0.07 0.00 000 000 0.00 0.00 0.0
CHN 028 291 0.11 422 000 8227 274 000 000 0.00 039 0.00 000 050 028 080 0.11 069 000 0.00 0.15 0.0
DEU 0.00 11.11 0.00 1832 0.00 0.00 0.00 000 0.00 000 000 000 000 000 000 000 000 000 000 240 0.00 0.0
ESP  0.00 17.78 0.00 0.00 0.00 0.00 0.00 0.00 8222 0.00 000 0.00 000 000 000 0.00 000 0.00 000 0.00 0.00 0.0(
FRA 097 6.64 000 2835 000 0.01 0.13 0.00 000 0.00 969 753 000 840 026 0.00 000 1.15 0.00 0.00 0.00 0.2
GBR 315 544 259 508 13.18 086 146 031 0.11 145 136 385 116 169 083 7.68 0.85 973 029 9.61 0.02 1.5
IND 000 1.16 0.00 000 000 0.00 000 000 0.00 80.28 0.00 0.00 000 0.00 812 0.00 0.00 0.00 000 0.00 0.00 8.0
JPN 093 898 191 930 18.84 0.00 0.00 0.00 000 036 410 055 060 179 0.00 620 2.63 000 0.00 1941 0.00 1.01
MEX 064 021 008 0.10 171 0.00 0.00 0.09 007 0.00 000 0.00 8851 0.00 0.00 820 0.00 0.00 000 022 0.01 0.0(
RUS 000 082 000 071 000 000 O0.11 0.00 000 000 000 077 0.00 000 023 000 0.00 9080 0.00 000 0.00 0.2¢
SGP  0.00 43.09 0.00 000 000 0.00 000 000 000 0.00 0.00 0.00 000 225 000 0.00 0.00 000 000 0.00 0.00 0.0
SWE 000 000 000 151 098 0.00 0.00 000 015 000 000 000 029 000 000 000 0.00 444 7752 0.09 0.00 0.0
USA 283 824 087 526 555 0.03 396 000 0.01 000 624 006 993 000 000 620 075 0.12 0.01 3293 090 0.0(




Table IA.8: LocaTtioNn oF MINING PROPERTIES

The following table gives an overview of the location mining properties of firms located in a particular country

ARG AUS BRA CAN CHL CHN COD COL ESP IND IDN KAZ MEX MNG NAM PER PHL RUS SWE USA VEN ZAF

L

AUS 39 3076 102 164 111 27 25 15 10 132 22 12 28 26 50 38 40 4 37 170 1 13
BRA 3 7 249 16 2 2 0 5 1 5 0 1 0 0 0 7 0 0 0 4 0 (
CAN 190 202 155 4806 154 101 39 9% 25 37 4 10 564 55 35 229 30 37 52 1275 28 61
CHL 2 0 1 0 166 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 (
CHN 2 132 3 43 8 1245 8 1 0 7 0 0 2 11 6 7 3 8 0 6 0 £
DEU 0 5 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 p
ESP 0 0 0 0 0 0 0 0 29 0 0 0 0 0 0 1 0 0 0 3 0 (
FRA 1 6 2 16 0 0 0 0 0 1 0 1 0 5 1 0 0 0 0 3 0 f
GBR 21 158 43 99 52 4 29 11 14 16 9 69 22 4 14 39 13 137 8 76 2 102
IND 0 12 1 8 0 0 0 0 0 6 421 0 0 0 1 0 0 0 0 12 0 R
JPN 0 55 9 12 7 0 0 0 0 0 0 0 3 0 0 6 0 0 0 15 0 2
MEX 0 0 0 0 1 0 0 0 1 0 0 0 195 0 0 6 0 0 0 10 0 (
RUS 1 12 0 3 0 0 0 0 0 0 0 15 0 0 1 0 0 682 0 12 0 ]
SGP 0 9 0 4 0 3 0 0 0 30 0 0 0 6 0 0 1 0 0 0 0 ]
SWE 0 0 0 4 2 0 2 0 2 0 0 0 0 0 0 0 0 16 59 0 0 ]
USA 33 157 40 265 65 18 7 15 3 9 0 4 150 23 1 53 6 17 0 2409 8 K




Figure IA.2: DISTRIBUTION OF PROPERTIES ACROSS COUNTRIES

The following picture shows the number of properties across the globe. The first panel are all the
properties. The second panel are the properties for which there is investment announcement and the
third panel are the distribution of properties for which there are property level investment data

graph_combine.png

TA.3 Regression Specification With Shares

The primary dependent variable being transformed to shares helps me to mitigate concern
that the estimate is biased upward due to substitution of budget spent in one country to
the other and thereby there can be an overestimation of the intended impact. Consider the

following system of equations of investment by a firm b in business unit i in time t :

Yier = Yib + Vit + Yoo + BrPolicyuncertainty ) + €yt

Yior = Yirb +Yire +Ybr — BaPolicyuncertainty pr) + €rp; (A-2)
Differencing the equations in A-2 I get,
AYp: = Yib =i + Vit — Yin + (B1 + B2) Policyuncertainty ) + €ipr — €irpr (A-3)

Thus I can see from the above equation A-3 that the difference can lead to bias as the
investment can be switched from location i to location i’, consequently leading to an upward
bias in the coefficient 8] to 81 + . Transforming the the variables to shares, as in our case

helps me to mitigate this concern. Consider the following transformed set of equations:

Y.
ibt = N +Nir + N + BPolicyuncertainty ) + €py

2i Yibe

Yy
bt _ Nirt + Yire + Yor — BPolicyuncertainty pp) + €ipy (A-4)
Zi Yirps

. . . . . Yibt _ Y[’ ¢
Differencing the equations in A-4 and since 5 ;ibt =1- T;’ibt I get,
Yipe L miv—nie Nt = Yine . . €ibt — €i'bt
= —+ + + BPolicyuncertaint + ———(A-5

S Yor > 7 > B y Y(br) > (A-5)

73



Equation A-5 can be re-written as:

Yibz
Zi Yibt

Thus I see that through the transformation I get the unbiased coefficient S. Itis also important

Bo + By + B + BPolicyuncertainty ) + €p, (A-6)

to note that the specification through a non-parametric way controls for firm-quarter specific

shocks (17p¢).

TA.4 Quantify Bias Using Shares of All Operations

Running the regression with sample including operations in all countries (i) by a firm (b)
at time (t). The dependent variable (Y) is share of exploration budget by a firm in each
country. For clarity in understanding the bias let me consider policy uncertainty as a dummy

variable.

Yipe = Pot+p1Foreignp+BrPolicyuncertainty ,n+B3Foreign, X Policyuncertainty (pp)+nip;

(A-T)

E(Yf()reign:O,policyuncertainty=0) = ﬁO (A-8)

E(onreignzl,policyuncertainty:O) = :80 + ﬁl (A—9)
combining A-8 and A-9 1 get,

:81 = E(onreignzl,policyuncertaimy=0) - E(onreign=O,policyuncertainty=0) (A—lO)

E(onreignzO,policyuncertaintyz1) = ,80 + ,82 (A'l 1)
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combining A-8 and A-11 I get,

,82 = E(onreignzO,policyuncertaintyz1) - E(onreign:0,policyuncerminty:0) (A-12)

E(onreign:l,policyuncertaintyzl) = ﬂO + ﬁl + ,82 + ,83 (A'13)

Replacing 5o, 81 and 3, from equations A-8,A-10 and A-12 respectively I get:

E(onreign:l,policyuncertaintyzl) = E(onreignzO,policyuncertainty=0) + E(onreign:1,palicyuncertainty=0)
_E(onreign:O,policyuncerlainty=0) + E(onreignzO,palicyuncertaintyz1)

_E(onreign:O,policyuncerta[ntyZO) + ﬁ3 (A-14)

= 53 = E(onreignzl,policyuncertaintyzl) - E(onreign=1,policyuncertaintyzO)

+E(onreign:O,policyuncertaintyzo) - E(onreign:O,policyuncertaimy:1) (A'IS)

Rearranging I get,

183 = [E(onreign:l,policyuncertainty=l) - E(onreign:l,policyuncertainty=0)]
_[E(onreign:O,policyuncertaintyz1) - E(onreignzO,policyuncerminty=0)] (A'16)
Let [E(onreignzl,policyuncertaintyzl) - E(onreignzl,policyuncertainty=0)] = 0, 1.e Let there be
a total of ‘n+1’ countries, of which 1 group is non-foreign and n groups are foreign. So

increase in ¢ units of ‘n’ foreign groups is same as decline of ¢ units of all the other ‘n’

group combined. So on an average the increase for each foreign group is . Consequently,

[E(Yf()reignzl,policyuncertaintyzl) - E(onreign:l,policyuncermintyZO)]

Thus the equation (A-16) can be expressed as

0 o +1

ﬁsz——(—é):5+—:n 5 (A-17)
n n n

lim ﬂ3 =0

n—oo
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IA.S Conceptual Framework and Motivation

In the discussion that follows, I will lay out the comparative statistics from a simple model
that illustrates how multi-country firms allocate resources in response to shocks in policy
related uncertainty. As I have discussed before policy uncertainty can manifest itself either
through a rise in risk or through reduction in cash flow. Through this model I will highlight
that shock to risk and shock to cash flow in one region could have different effect o investment
decisions in other regions.

Consider a firm operating in n regions with each firm using k; amount of capital to
transform into production using the production function f;(k;). The production function
satisfies the standard regularity conditions, i.e. f/(k;) > 0, f/”(k;) < 0 and f;(0) = 0V
i. The inada conditions are satisfied. The price of input and output at each unit/ region
of production is exogenously given to firms as r; and p; respectively. The revenue that
firms generate in the next period is discounted using a discount factor of 6;. 6; captures
the risk in a region. Higher the uncertainty, higher is the discount rate p; and consequently
lower is 6;. Firms utilizes their cash (C;)to pay for their inputs in each region. The firm
makes a centralized decision to allocate capital in its different units by reallocating budget
from one production unit to the other (Williamson (1975), Gertner, Scharfstein and Stein
(1994), Giroud and Mueller (2019) among others). It is also important to note that given
the decision making is at the headquarter of firms, budget constraint at the overall firm level
and not at the individual unit level binds. A firm’s optimization problem thus takes the

following form:

L= ) 0Pifitk) +A( ) Ci= ) riki) (A-18)

i

A is the lagrange multiplier and is interpreted as the shadow cost of the constraints. The

Kuhn-Tucker conditions are:

0:P;fj (ki) = ri(1) Vi (A-19)

Z Ci - Z r,-ki =0 (A'ZO)
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/l(ZCi—Zriki) =0 (A'21)

Policy uncertainty in a region can either increases the risk of operation in that region or re-
duce the total available cash to pay the factors of production. Consequently, for the purpose

of this paper I are interested in studying the effect of change in §; on k ; and change in C; on k ;.

IA.5.1 Effect of change in 6; on k;
Differentiating (A-19) w.r.t 6; I get

, L, Ski A
Pif! (ki) + 0:P; f (ki) — = ry— A-22
k) + 6P f (k) 5 = i (A22)

Differentiating (A-19) w.r.t 6; I get

ki SA;
0;Pif" (ki) — =ri— A-23
f( )59,- "0, (A-23)

Differentiating (A-20) w.r.t 6; I get

ski  Ok;
§ ri—t 41— =0 (A-24)
L5066,

1#]

Using g and 5"! from (A-22) and (A-23) in (A-24) I get:

rjfj’(kj)
o4 0,17 (kj)
50, 2

2i 0: P f" (ki)

okj  rifi(k)) 2itj 5y f’r’i(k-)
9, k;
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Given 91 = ij, m = —m. This implies:
Sk Sk;
—L <0&—>0
0p; 0p;

Thus I find that if policy uncertainty leads to rise in risk of operation in a region, firms tend
to invest less in that region and invests relatively more in other region. The idea being that as
policy uncertainty increases, firms find it risky to invest, consequently it frees up resource to
invest in other regions.3! It is crucial to note that: 1) all the units of the firms produces final
output and not intermediary products, and 2) there is no input-output linkages between the
output of different plants of the firm. If either of the above would be true then I might not
get the results obtained above. The intuition is that if there is an uncertainty shock in region
1, investment in region i decreases. If this output is an input in the production function of the
region j then investment and consequently output may also reduce. Mining sector fulfills
both these criterion as each mines produces the final output of a mining company and the
resource extracted from one mine is not used as an input for the other mine. Thus mining

sector provides me a good laboratory for our empirical investigation.

IA.5.2 Effect of change in C; on k;

Policy uncertainty can also manifest itself as real economic shock to the wealth / cash flow
of the firm in a region i could have a negative spillover and lead to reduction in investment
in all other units j # i (Giroud and Mueller (2019)).

Differentiating A-19 and A-20 with respect to C;

oA 1
—=—-<0
0C; 3 i
L 6;P; f7 (k)

(5Kj _ }"j ﬁ
6C; ~ 0:P;f7(k;) 6C;

5K/ i 1

5C TP g 7

LO;P;f] (ki)

31t is important to mention that the underlying assumption of binding budget constraint highlights that the firms were
not operating at optimum in all its region else there would be no impact of uncertainty on capital investments in other

region.If the budget constraint does not bind then 4 = 0. This implies from equation (A-23) 9,-Pifi”(ki) g—g; =0. ie

5ki
36, =0
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Thus I see that as cash flow in a region decreases, firms reduces their investment from all
regions. Consequently I see a difference in the effect of uncertainty shock or a negative cash
flow shock in a region i on the investment in region j. While the former implies positive
impact on investment in region j, the latter indicates negative spillover.

Thus, I see that while (;—Iéf < 0, ‘;Lp‘f > (. Hence, the impact of policy uncertainty in
one region and its impact on the other region through the allocation decision making of the

firm is not clear. This motivates the empirical investigation of the paper.
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