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Introduction

This dissertation comprises three chapters, each one representing an indepen-

dent paper. In chapter 1, I study the importance of popular support for the

government and/or its leader (”government stability”, henceforth) for the

success (or failure) of macroeconomic adjustment (or stabilization) policies.

Chapter 2 is joint work with Horst Raff and Michael Ryan. Using Japanese mi-

crodata, we examine how credit supply shocks idiosyncratically affecting �rms

(”bank shocks”, henceforth) impact foreign direct investment (FDI). Chapter

3 is joint work with Robert Gold. Leveraging the peace process between the

FARC guerrilla and the Colombian government (2012-16), we investigate how

the cessation of (civil) con�ict affects bank lending.

In chapter 1, I present the paper ”The Political Economy of Failed Macroe-

conomic Adjustment: Evidence from Argentina”. I study the relevance of

government stability for macroeconomic adjustment policies. Several papers

provide evidence for the view that government unity and strength, i.e., the

extent of cohesion among members of the executive and the government's

capacity to enact its policy program via legislative support, matter for such

policies (e.g. Dollar and Svensson (2000), Hamann and Prati (2002), Grier et al.

(2015)).1 However, the aspect of government stability has received less attention

in the empirical literature. Moreover, most of the studies rely on panel data sets

and employ proxy variables measuring government stability, unity, or strength.

While these papers potentially bene�t from a high degree of external validity,

the results may be biased due to, e.g., measurement error or omitted variable

bias.

I investigate whether a lack of government stability affects macroeconomic

adjustments, leveraging the failed adjustment of the Macri government in

Argentina (2015-19). Its long history of �nancial crises and failed adjustment

policies makes Argentina an ideal laboratory for this analysis. Speci�cally, I

exploit the unexpected suspension of a congressional session on a pension

reform. Despite the reform's central role for the adjustment program and �scal

correction (Sturzenegger (2019), Afonso and Galiani (2025)), it also generated

severe resistance among large parts of the society and induced mass protests

1 Regarding the de�nitions, see Herrera et al. (2018) and PRS Group (2014).



Introduction 2

and violent clashes in the run-up to the session. As a result, the reform proposal

was not approved on that day (Dec. 14, 2017).

I examine the impact of the event on the nominal exchange rate (XR), employing

the Synthetic Control Method (SCM) and XR data at a daily frequency. The

SCM, developed by Abadie and Gardezabal (2003), Abadie et al. (2010) and

Abadie et al. (2015), constructs a counterfactual for how the nominal XR would

have evolved in the absence of the treatment. I estimate that the event caused

an XR depreciation of the Argentine peso (against the US dollar) of 15% over

seven weeks. The effect re�ects the negative impact of market expectations

on the government's ability to implement the stabilization, due to a lack of

popular support and consensus regarding the policy agenda. Since the reform

was ultimately approved shortly afterwards, the speci�c chronology of the

event makes it also less plausible that the identi�ed effect re�ects a lack of

government unity and/or strength, or an expected deterioration of economic

activity.

The second paper, ”Bank Shocks and Foreign Direct Investment: Evidence from

Japanese Microdata” (chapter 2), investigates to what extent bank shocks impact

FDI. FDI is a major engine driving one of the de�ning features of the global

economy: the disintegration of production across borders and the globalization

of �rm operations (Antras and Helpman (2004)). However, since the 2008/09

Global Financial Crisis, FDI has experienced a signi�cant decline, with global

FDI in�ows steadily decreasing from over 5% of GDP in 2007 to less than 1% in

2023 and 2024. While it is clear that the crisis profoundly affected these invest-

ments, the exact determinants of the downturn are not yet fully understood. In

our paper, we study the role of bank shocks in driving FDI. While an extensive

literature has shown the importance of such shocks for numerous outcomes,

e.g., exports (Paravisini et al. (2015), Manova (2008)), investment (Amiti and We-

instein (2018)), employment (Alfaro et al. (2021)), or R&D investments (Aghion

et al. (2012)), there is relatively scarce evidence regarding FDI. The existing

papers studying this research question do not rely on an explicit identi�cation

strategy to disentangle credit supply and demand, and usually focus on FDI to

the US, mostly from Japan (see, e.g., Raff et al. (2018), Froot and Stein (1991),

Klein et al. (2002)). Moreover, most of the studies rely on proxy variables to

instrument for bank shocks (e.g., market-to-book ratios), which explain only a

minor portion of the overall variation of more explicitly identi�ed bank shocks

(e.g., Amiti and Weinstein (2018)).

In our paper, we combine matched bank-�rm credit data with �rm-level FDI

data from Japan. We identify �rm-speci�c bank shocks (1986-2019) through

differences in credit growth between banks towards the same �rm, while con-

ditioning on credit demand, as in Amiti and Weinstein (2018). We then use
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these bank shock estimates to quantify their impact on new FDI, while control-

ling for determinants at the destination/af�liate-industry-level. Our results

show that an increase in the bank shock by one standard deviation increases

the FDI probability (extensive margin) by 0.4%, equivalent to about 8% of the

average probability. We also �nd that bank shocks increase the initial value

of the investments (intensive margin), i.e., FDI size, by around 11%, but the

effect is not statistically signi�cant. We further explore potential channels. We

�nd that, even though �nancial development does not impact the link between

bank shocks and FDI probability, once an investment project is realized, the

adverse impact on its size is almost fully offset in �nancially well-developed

destinations. Lastly, we show that FDI of small and less productive �rms, and

of �rms with small internal capital markets is more strongly affected by bank

shocks.

Our �ndings suggest that disruptions in national �nancial systems can have

negative spillover effects on other economies through FDI. Moreover, our results

carry important implications since FDI is increasingly directed towards econom-

ically and �nancially less developed countries and predominantly undertaken

by non-manufacturing companies — a trend observed not only for Japan but

also worldwide. Investments by these companies and in these destinations also

tend to be particularly vulnerable to bank shocks.

The third paper, ”Civil Con�ict and Credit: Evidence from Colombia's Peace

Process” (chapter 3), studies how bank lending is affected by the cessation

of (civil) con�ict. Since the 1960s, every second country in the world has

experienced episodes of civil war and con�ict, entailing substantial economic

costs (e.g., Collier (1999), de Groot et al. (2022)). In the paper, we leverage

the groundbreaking peace process in Colombia (2012-16), which ended the

�ve-decade-long con�ict between the government and the FARC guerrilla.

The previous literature has shown that the peace process positively affected,

e.g., educational outcomes (Prem et al. (2023)), business formation (Bernal et

al. (2024)), deforestation (Prem et al. (2020)), and fertility (Guerra-Cújar et al.

(2024)). However, despite the importance of credit and a well-functioning

banking sector in fostering economic growth (Beck et al. (2000), Rajan and

Zingales (1998), Amiti and Weinstein (2018)), the peace process' impact on

credit and banking has not been investigated before, except in the study by

de Roux and Martinez (2024). The paper also contributes more broadly to

the literature exploring the channels through which con�icts, as well as their

cessation, affect economic activity and development (Monteiro and Rocha

(2017), Dupas and Robinson (2010), Rozo (2018), Ksoll et al. (2023)). There is yet

little research on the role of credit markets, and most of the related studies use

survey data, showing a negative impact on productive investments and asset
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holdings (Deininger (2003), Arias et al. (2019), Singh (2013), Verpoorten (2009)).

We employ administrative balance sheet data covering the universe of Colom-

bian banks (2005-20), disaggregated by bank at the municipality-level. We

analyze credit locally issued by banks through their branch networks, before

and after the start of the peace process. Comparing municipalities that were

exposed to FARC violence before 2013 to those without FARC violence gives

rise to a difference-in-differences setup. We �nd that credit per capita differ-

entially increases by 2.7 billion Colombian pesos after the start of the peace

process. The effect amounts to 24% of average per capita credit during the

2005-20 period, and is larger for the agreement period (2017-20) than for the

negotiation period (2013-16). Importantly, the increase in credit is exclusively

driven by private banks which, unlike public and cooperative banks, raise

credit across all categories. This suggests that pro�t-maximizing private banks

expand credit due to the reduction in risk and uncertainty, caused by the peace

process and, in particular, by the peace agreement.

We further show that the impact on credit is signi�cantly larger in economically

more prosperous FARC municipalities, and signi�cantly lower in FARC munici-

palities with �nancially more constrained banks with higher credit delinquency

rates. The �ndings emphasize the importance of banks' �nancial strength

in facilitating economic recovery in post-con�ict settings through increased

lending.

Since credit is an equilibrium outcome, we exploit the granularity of the data

to infer the relative importance of credit supply. We �nd that, conditional on

municipality credit demand (similar to Khwaja and Mian (2008) and Federico

et al. (2025)), banks with a credit portfolio skewed towards FARC municipalities

prior to the peace process raise their credit supply more strongly after the peace

process.

Lastly, we explore the economic impact through the banking sector. We show

that municipalities borrowing more from banks, whose credit portfolios are

disproportionately concentrated in FARC municipalities, experience a larger

increase in credit after the start of the peace process. This increased lending, in

turn, supports regional economic growth, as re�ected in higher value added

and tax revenues.
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The Political Economy of Failed Macroeconomic Ad-

justment: Evidence from Argentina

Abstract

I study the relevance of a lack of popular support for the government and/or

its leader (”government stability”) for macroeconomic adjustment programs. A

lack of government stability negatively affects the credibility of such programs

because it impacts market expectations on the government's ability to execute

the adjustment and increases the probability that reforms are postponed, not

implemented or reversed. I apply the Synthetic Control Method to a plausibly

exogenous shock to government stability during the adjustment carried out

by the Macri government in Argentina (2015-2019). The results show that the

shock caused a nominal exchange rate depreciation of 15% over seven weeks,

re�ecting the adverse impact on the program's credibility.

Keywords: Exchange Rates, Macroeconomic Adjustment, Government Stability,

Argentina.

JEL classi�cation: E63, F31, G01, N16.
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1.1 Introduction

Macroeconomic adjustment (or stabilization) policies, i.e., policies to reduce

in�ation and increase welfare, often require the implementing government to

take politically unpopular or even costly measures. Beyond an economically

consistent program, the political economy literature argues that the outcome

of such policies critically depends on credibility, i.e., whether private agents

believe that the implementation of the adjustment will persist and be carried out

(Dornbusch (1991), Drazen and Masson (1994)). Consequently, the success of

adjustment should crucially depend on the extent of cohesion among members

of the executive (”Government unity”, henceforth) and the government's capac-

ity to enact its policy program via legislative support (”Government strength”,

henceforth).1 The empirical literature indeed provides evidence for the view

that both dimensions matter for the outcome of adjustment (see, e.g., Sargent

(2013), Hamann and Prati (2002), Dollar and Svensson (2000), Herwartz and

Theilen (2021), Ardagna (2004)).

In this paper, I explore an additional aspect in this context, namely the rele-

vance of popular support for the government and/or its leader (”Government

stability”, henceforth). Speci�cally, I examine whether a lack of government

stability affects macroeconomic adjustment programs.

To do this, I leverage the failed adjustment of the Macri government (2015-19)

in Argentina. Speci�cally, I exploit an insightful case in this context: In a session

of the Chamber of Deputies (lower house of Argentina's National Congress) on

Dec. 14, 2017, a reform of the pension system was supposed to be approved.

The reform was a key element of the adjustment since the pension system

signi�cantly contributed to the country's high government expenditures and

quasi-�scal de�cit. 2 The need for a �scal correction was further reinforced by

tax cuts and increased government spending, as well as by the government's

electoral victory that the markets considered as a deadline for �nally starting the

�scal consolidation (Sosa-Padilla and Sturzenegger (2023), Sturzenegger (2019)).

By linking pensions to in�ation and wage growth, the reform signi�cantly

contributed to the �scal correction but implied also a decrease of pensions and

slower pension growth, respectively (see IMF (2016), IMF (2022)). Therefore,

the reform proposal generated resistance among large parts of the society and

induced mass protests in the run-up to the session, resulting in violent clashes

with public security forces. 3 Due to the incidents, the session was unexpectedly

1 See also, e.g., Herrera et al. (2018) and PRS Group (2014).

2 Primary expenditures doubled between 2005 and 2015. Total pension expenditures repre-
sented 45% of total government spending and 9.2% of GDP (2015), respectively.

3 For example, surveys indicated that around 50% of the population did not agree with the
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suspended by order from the government, and the pension reform was not

approved on that day. In a subsequent effort, the Congress approved the reform

on Dec. 19, 2017, with a small margin of 128 to 116 votes.

I argue that the outlined event adversely impacted the program's credibility

since it highlighted the lack of government stability and low level of popular

support and consensus among relevant socioeconomic groups regarding the

adjustment agenda. This negatively affected market expectations regarding the

government's ability to implement challenging policies and increased the prob-

ability that reforms would be postponed, not implemented, or even reversed at

some point in time.

Using daily data on the nominal exchange rate (XR) - which re�ects market

expectations regarding future policies and the government's ability to carry out

the adjustment - as outcome variable, I apply the Synthetic Control Method

(SCM) to a sample of 39 upper-middle income countries. 4 The SCM, developed

by Abadie and Gardezabal (2003), Abadie et al. (2010) and Abadie et al. (2015),

constructs a counterfactual for how the nominal XR would have evolved in the

absence of the outlined event on Dec. 14, 2017. I �nd that the event caused a

nominal XR depreciation of 15% over seven weeks. The estimates are statis-

tically signi�cant and remain robust across numerous robustness checks and

alternative subsamples. In addition, I obtain very similar estimation results

when I use country risk, measured by sovereign spreads, as alternative out-

come variable. I further observe comparable treatment effects when I restrict

the analysis to comparison countries that are similar to Argentina in terms of

their macroeconomic performance. The XR depreciation re�ects the adverse

consequences of a lack of government stability. It shows the negative impact on

market expectations regarding the government's ability to implement adjust-

ment policies in the long run and, ultimately, on the program's credibility.

Government stability matters for adjustment policies for several reasons. First,

adjustments often imply losses for certain sectors and con�ict with the political

preferences of relevant parts of the society. Given that policymakers respond to

political demand and act under the threat of being punished at the polls, govern-

ments with low levels of support may tend to implement less adjustment than

necessary and delay or even reverse challenging reforms (Alesina et al. (2019a),

Alesina and Drazen (1991), Dornbusch and Edwards (1991), Blanchard (1985)).5

The expectation of policy reversals discounts the impact of the (pre-announced)

reform proposal of the government (Ambito �nanciero (21.12.2017)).

4 The nominal XR refers to the XR between the Argentine peso and the US dollar.

5 In line with this, Alesina and Drazen (1991) argue that adjustments are postponed due to a
”war of attrition” between different socioeconomic groups that disagree on who has to bear
the burden of adjustment policies (see also Velasco (2008), Tabellini and Alesina (1990)).
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adjustment path and weakens the transmission to investment (Afonso and

Galiani (2025)). In addition, the success of adjustments crucially depends on

the expectation that policies are maintained in the long run. Implementing

policies that move too fast are likely to cause retaliation at some (future) point in

time. This constrains the future policy space to execute the adjustment, thereby

reducing the program's credibility (Drazen and Masson (1994)). In line with

this, since the probability of policy reversals and delays is low under broad

support, this credibility advantage shifts down the short-run Philips curve more

quickly for a given initial in�ation level, resulting in smaller sacri�ce ratios

(Caporale and Caporale (2008)). Finally, high levels of government stability and

the inclusion of key actors in the reform process reduce uncertainty regarding

their cooperation and compliance, and enhance the acceptance of the reforms

(Acemoglu and Robinson (2001), Black et al. (2000), Bunce (2001), Alexeev

(1999)).

My paper adds to the literature on macroeconomic adjustment and policy

reform. 6 Speci�cally, I speak to the political economy literature on the de-

terminants of policy credibility and the success of adjustment. Even though

there is some theoretical work related to the role of government stability (Dorn-

busch (1991), Alesina and Drazen (1991), Drazen and Masson (1994), Blanchard

(1985), Velasco (2008), Tabellini and Alesina (1990)), this aspect has received

only limited attention in the empirical literature. I contribute to this strand of

the literature by showing that events during adjustments, which highlight a

lack of government stability, can lead to a sizable currency depreciation. This

re�ects the negative impact on market expectations regarding the government's

ability to implement challenging policies in the long run and on the adjust-

ment's credibility. Accordingly, my paper also adds to the more comprehensive

empirical literature highlighting that government strength and unity are key

determinants of the success of adjustment (e.g., Sargent (2013), Hamann and

Prati (2002), Dollar and Svensson (2000), Herwartz and Theilen (2021), Ardagna

(2004)). For example, Grier et al. (2015) provide evidence for 90 countries (1975-

2011) that higher levels of political fractionalization are associated with longer

delays in �scal adjustments. Sargent (2013) argues that the adjustment program

of Margaret Thatcher in the 1970s failed because it was opposed by the Social

Democrats, Labour Party and even by the Conservative Party itself. Therefore,

a ”once-and-for-all, widely believed, uncontroversial, and irreversible regime

change” was not believed to take place.

Furthermore, the vast majority of the empirical work relies on panel data

6 See, e.g., Bianchi and Ilut (2017), Celasun et al. (2014) on expectations; Alesina et al. (2019b),
Ardagna (2004), Lambertini and Tavares (2005), Mendoza (2001), Sachs (1987), Sargent (1999)
on XR, �scal, and monetary policy; Dornbusch (1991), Drazen and Masson (1994), Rodrik
(1989), Kydland and Prescott (1977) on credibility.
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analysis of multiple countries and years, and on proxy variables measuring

government strength, unity, or stability. For example, studying 51 episodes

of in�ation stabilizations in 31 countries, Hamann and Prati (2002) show that

the probability of success is positively linked to the strength of the executive

authority, measured by the institutional constraints on the executive branch of

government. Ball and Rausser (1995) document for a sample of 138 countries

that countries with more political freedoms and rights are more successful in

stabilizing in�ation in the long run. The authors argue that, in these countries, it

takes longer to build the necessary consensus to successfully stabilize. However,

once a consensus is achieved, adjustments are more durable than in repressive

regimes. While these papers potentially bene�t from a high degree of external

validity, their results may be biased due to identi�cation problems such as

measurement error, reverse causality or omitted variable bias.

To address (some of) these concerns, I adopt a case study design and assess

the impact of a plausibly exogenous shock to government stability on the

nominal XR, employing the SCM (Abadie and Gardezabal (2003)). By using

high frequency data, I track the temporal sequence of a speci�c event and rule

out similar treatments in comparison units. Given that the outcome is a �nancial

price which �exibly responds to all available information and re�ects market

expectations on the government's ability to implement the policies in the long

run, my research design allows me to identify the causal effect on the credibility

of macroeconomic adjustment. I conduct the analysis in the Argentine context -

a country whose long history of �nancial crises and failed stabilizations makes

it an ideal laboratory for examining the research question. 7 Importantly, since

the reform was ultimately approved a few days later, the speci�c chronology

of the event makes it plausible that the identi�ed effect primarily captures the

adverse consequences of a lack of government stability and not of a lack of

government unity and/or strength. Typically, these variables are tightly linked

to each other which makes it challenging to disentangle their individual role in

the context of adjustment.

The remainder of the paper is organized as follows: Section 1.2 provides back-

ground information on the adjustment program of the Macri government and

on the reform of the pension system. Section 1.3 presents the data and section

1.4 introduces the research design. Section 1.5 presents the baseline results and

the results of several robustness checks. Section 1.6 discusses some alternative

explanations for the failure of the adjustment program which are advanced in

the literature. Section 1.7 concludes.

7 See, e.g., Buera et al. (2021) who review the monetary and �scal history of Argentina between
1960 and 2017. Regarding the failure of the adjustment of the Macri government, see, e.g.,
Sturzenegger (2019).
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1.2 Background

This section outlines the adjustment program of the Macri government and the

events surrounding the reform of the pension system in Dec. 2017.

1.2.1 Adjustment program of the Macri government

On Nov. 22, 2015, Mauricio Macri was elected as Argentina's new president

by a narrow margin of 2.68 percentage points. Macri won the �rst presidential

runoff since the return to democracy in 1983. The newly elected government

was confronted with a challenging economic environment: Growth rates de-

clined, in�ation was high, and budget and current account de�cits increased

(see �gure 1.F.1). To correct these imbalances, especially to reduce in�ation, the

Macri government started to implement a macroeconomic adjustment program

right after taking of�ce on Dec. 10, 2015. The �rst key feature was the introduc-

tion of a multi-year in�ation targeting (IT) scheme with a �oating XR. Capital

controls were removed and the government �xed a path to reduce central

bank transfers to the Treasury. Second, the government pursued a gradualistic

�scal policy. With real expenditures held constant and �scal revenues rising

through economic growth, the budget de�cit should remain steady at –2% of

GDP. Through these measures, in�ation was projected to increase from 25%

to 40% in the �rst year (2016), mainly due to the reduction in subsidies, and

decrease to 5 % until 2019. Output was projected to grow in all years of the

presidential term (Sturzenegger (2019)).

Two and a half years later, in June 2018, the government and the IMF agreed

upon a Stand-By Agreement of over 50 billion US dollars - the largest single

arrangement in the IMF's history. Unlike the economic forecasts of the govern-

ment, growth rates were negative, in�ation increased, and the currency strongly

depreciated (see �gure 1.F.2). The failure of the economic policy program of the

Macri government is also illustrated by �gure 1.1. The graph plots the daily

of�cial XR (black solid line) and black market (or parallel) XR (blue dashed line)

between the Argentine peso and US dollar during the Macri presidency (Dec.

10, 2015 - Dec. 10, 2019). The of�cial XR increased from 13.75 to 60.51 Argentine

pesos per US dollar (340%" ). The XR gap (grey bars) between the of�cial and

the black market XR also increased since the black market rate increased from

14.36 to 70 Argentine pesos per US dollar (390% ").8

8 The XR gap is the percentage difference between the of�cial and black market XR.
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Figure 1.1: Argentina: Exchange rate (Dec. 10, 2015 - Dec. 10, 2019).

Notes: Of�cial (black line) and black market nominal XR (blue dashed line) at a daily frequency.
The XR is measured in units of Argentine pesos per one US dollar. The XR gap (grey bars) is
the difference (in %) between the of�cial and the black market XR. Time period: Dec. 10, 2015 -
Dec. 10, 2019. Data sources: La Nación (2022) (black market XR), BCRA (2023) (of�cial XR).

1.2.2 The reform of the pension system

The case of reform. Contrary to the original program, �scal policy was initially

loose, with tax cuts and increased government spending generating a �scal

cost of around 4.3% of GDP in 2017. Amongst others, corporate income taxes,

export taxes and taxes on small and medium-sized enterprises (SMEs) and

on the automotive sector were reduced, and the minimum taxable income

was increased (Sturzenegger (2019)). The need for a �scal correction was not

only due to this �scal expansion but also due to the government's electoral

victory in the mid-term elections in October 2017, considered by the markets

as the deadline to initiate the �scal adjustment (Sosa-Padilla and Sturzenegger

(2023)).

A key feature to correct the �scal deviation from the adjustment program and

address, at least partly, the disequilibria in Argentina's public �nances was

the reform of the pension system.9 Mainly driven by subsidies and pension

outlays, primary expenditures doubled between 2005 and 2015, and total pen-

sion payments accounted for 45% of total federal spending in 2015 (� 9.2% of

GDP in 2015). The de�cit of the pension system amounted to 2.8% of GDP and

was estimated to increase until 2066 to around 40% of 2015 GDP in net present

value (NPV) terms (IMF (2016)). Pensions were also relatively high compared

9 Argentina's pension system is organized as a pay-as-you-go system.
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to other countries. For example, in 2021, replacement rates amounted to around

90% of the average wage (OECD average: 58%). The ratio of pensioners to the

population older than 65 years was also well above the OECD average. As a

result, pension expenditures were relatively large and more than double the

mean of comparable emerging market economies and other Latin American

countries (IMF (2022)). The signi�cant weight of pension payments in overall

government spending also contributed to the low �exibility of public expendi-

tures and their speci�c character challenged the credibility of the adjustment:

due to the backward indexation of pensions, lower in�ation rates mechanically

increased real pension expenditures (see section 1.A.3 for more details). There-

fore, without a reform, a sustained disin�ation would automatically lead to a

�scal expansion, inconsistent with the policy program (Sturzenegger (2019)). 10

Parts of these imbalances originated from former policies which were (partly)

funded through social insurance and pension contributions. For example, the

number of bene�ciaries of family allowances increased from 3 to 11 million

between 2005 and 2015, mainly due to the introduction of universal child

allowances for 3.7 million children. In the same period, 2.9 million people

without prior contributions were allowed to receive pensions, accounting for

around 30% of pension expenditures (IMF (2016), IMF (2022)).

The events on Dec. 14, 2017. The reform that the Macri government proposed in

2017 primarily consisted of a change of the indexation formula, linking pensions

to in�ation and wage growth and shortening the period of pension actualization

from six to three months. Projections of the IMF suggested that indexing

pensions and actualizing past wages to the real in�ation would contribute to

stabilize, at least to some extent, the pension system's de�cit but also implied

a decrease of initial pensions and slower pension growth, respectively. The

rise in pension spending would be reduced by around 20% of GDP in NPV

terms. Together with a gradual increase of women's retirement age from 60

to 65 years, the increase of the pension system's de�cit until 2066 would be

reduced to almost zero (see IMF (2016)).

The reform plan generated broad resistance. Surveys indicated that around

80% of the people were against a modi�cation of the indexation formula for the

purpose of reducing the �scal de�cit. Around 50% of the population generally

did not support the reform proposal (Ambito �nanciero (21.12.2017)).

On Dec. 14, 2017, the Chamber of Deputies voted on the reform proposal.

Before, the bill had been approved by the Senate. In the run-up to the session,

parts of the opposition, together with trade unions and social movements, mo-

10 Pension indexation generated around 0.3% of GDP of additional pension spending during the
(temporary) disin�ation in 2017. The total cost to reach an annual in�ation rate of 5% implied
around 1% of GDP of additional annual pension spending (Afonso and Galiani (2025)).
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bilized large-scale protests which culminated in violent clashes with public

security forces on the streets outside the Congress in Buenos Aires. Members

of Congress, journalists, and citizens were injured, and dozens of people ar-

rested. The opposition accused the government of in�ltrating people into the

Congress to approve the reform. Due to the incidents, the session was suddenly

suspended by order from the government, and the reform was not approved on

that day. Nevertheless, after debating for more than 12 hours, the Chamber of

Deputies approved the reform on Dec. 19, 2017, with a small margin of 128 to

116 votes. Again, there were large protests in the whole country and the biggest

trade union (General Confederation of Labour 11) declared a national strike for

24 hours. Members of the government accused the protesters of destabilizing

the government and carrying out a coup d' état. Violent clashes on the streets

in Buenos Aires resulted in more than 160 injured and 60 arrested persons

(see, e.g., Cúe and Barreiro (15.12.2017), BBC (19.12.2017), Cué and Molina

(19.12.2017), Serra (19.12.2017)).

Government stability. I argue that the outlined event adversely impacted the

program's credibility by highlighting the lack of government stability and low

levels of popular support and consensus among relevant socioeconomic groups.

This negatively affected market expectations on the government's ability to im-

plement challenging policies in the long run and increased the probability that

reforms would be postponed, not implemented, or even reversed. Furthermore,

even though the reform was ultimately approved, the fact that the government

held no majority in either of the two chambers of Congress further constrained

the policy space to execute the adjustment.

The lack of government stability is also illustrated by the evolution of the Trust

in Government (ICG) index. The ICG index, developed by the University

Torcuato di Tella and available at a monthly frequency, measures, amongst

others, the public perception in Argentina regarding the government's ability

to resolve the problems of the country. 12 Herrera et al. (2018) document that the

ICG index is tightly linked to the ICRG government stability index, a commonly

used metric of government stability across countries (Acemoglu et al. (2001),

Alfaro et al. (2008)). They also show that the ICRG government stability index

captures very well the dynamics of government popularity, at least in countries

where public opinion polls are available. In Dec. 2017, the ICG index dropped

by around 20% relative to the previous month. It was the largest decrease

during the Macri presidency that was surpassed, before then, only in May 2008

(-23%) and during the sovereign default in 2001/02. Amongst others, the strong

decrease can be attributed to the way in which the pension reform was carried

11 Spanish: Confederacíon General del Trabajo (CGT).

12 See https://www.utdt.edu//ver contenido.php?id contenido=1351&id item menu=2970.
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out (University Torcuato di Tella (2023)).

The next section introduces the data which I use to evaluate the impact of the

outlined event on the adjustment program of the Macri government.

1.3 Data

I use the (log) nominal XR as outcome of interest, measured in units of domestic

currency per one US dollar. Thus, a rise of the XR indicates a nominal deprecia-

tion of the domestic currency against the US dollar. I employ daily data of the

of�cial nominal XR for the period between the day after the Argentine mid-term

elections in 2017 (Oct. 22, 2017) and Feb. 2, 2018. This gives me a suf�ciently

large pre- and post-treatment period of seven weeks. XR data of Argentina

come from BCRA (2023). Most of the XR data of the comparison countries come

from the BIS (2023), which I complemented with data from IMF (2023a) and

individual central banks. 13 I restrict the empirical analyses to upper-middle in-

come and transition economies according to UN (2020) and World Bank (2021).

In doing so, my sample entails 39 similar comparison countries with respect to

economic development. Table 1.T.1 shows the comparison countries included

in the sample and the country-speci�c data sources.

The nominal XR is a suitable outcome variable for my analysis because, given

that it is a forward-looking asset price free from price rigidities and given

that �nancial prices incorporate all available information and news, it re�ects

market expectations regarding future policies (Fama (1998), Chan (2003), Engel

and West (2005), Lustig et al. (2011)). Thus, if the government was not expected

to carry out the reforms due to a lack of government stability, corresponding XR

changes re�ect the expected probability of a non-implementation (or a reversal)

of the adjustment. In this sense, the effect of shocks to government stability on

policy credibility can be inferred from variations of the nominal XR. Importantly,

the information content of the XR and, thus, the analysis would be biased by

foreign exchange (FX) interventions and restrictions of capital �ows. However,

the Macri government entirely lifted capital controls on Dec. 17, 2016, and the

XR �oated virtually freely until March 2018 (Sturzenegger (2019)).

Besides these theoretical considerations, using the XR as main outcome has also

practical advantages. First, the XR is determined each day on the FX market.

Other variables which measure government stability (e.g., ICG index, ICRG

government stability index) or market expectations regarding the adjustment,

most prominently survey data, are mostly only available at a lower frequency.

This also applies to other potential outcomes, particularly macroeconomic

13There are some days for which data are not available. I replace missing observations with
available data for a date earlier or later but as close to the missing observation as possible.
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indicators such as in�ation or GDP, which typically exhibit a high degree

of serial correlation. Second, there is no cross-country information regarding

similar events which may have occurred in comparison countries. By employing

daily XR data, I mitigate the probability that comparison countries experienced a

(similar) treatment at the same time. Using more aggregated data (e.g., monthly

observations) may confound the analysis.

Instead of the nominal XR, I may consider country risk as an alternative outcome

variable. A common measure for country risk is the spread between the yields

of US dollar–denominated bonds issued by emerging market countries and the

yields of (risk-free) US Treasury bonds. These ”EMBI spreads” are based on the

JPMorgan Emerging Markets Bonds Index. Other scholars also use sovereign

spreads in their analyses. For example, Ciro and de Mendonça (2016) show for

Colombia (2004-15) that monetary policy credibility is linked to lower spreads.

Obstfeld and Taylor (2003) analyze sovereign spreads to study the credibility of

XR regimes for different countries between the 1870s and 1930s. Unfortunately,

daily spread data free of charge exist for only a few countries.

Figure 1.2 plots the daily nominal XR between the Argentine peso and US dollar,

seven weeks before and after the event on Dec. 14, 2017. The XR remained

constant, and even slightly decreased, during the pre-period. Then, it gradually

increased by around 12% over seven weeks following the event. Importantly,

the �gure only shows the time series variation of the nominal XR. In the next

section, I explain the approach to construct the counterfactual trajectory in

the absence of the outlined event and identify the event's causal effect on the

nominal XR.

Figure 1.2: Argentina: Exchange rate around Dec. 14, 2017.

Notes: Nominal XR at a daily frequency, seven weeks before and after the event on Dec. 14,
2017 (vertical line). The XR is measured in units of Argentine pesos per one US dollar. Data
sources: BCRA (2023).
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1.4 Research design

To estimate the counterfactual, I use the SCM, developed by Abadie and Gardez-

abal (2003), Abadie et al. (2010), and Abadie et al. (2015). Using a weighted

average of available control units, the SCM provides an estimation of how the

variable of interest (here: nominal XR) of the treated unit (here: Argentina)

would have developed in the absence of the treatment (here: event on Dec. 14,

2017).

More formally, consider variable Yit observed in country i = 1; :::; N over the

time period t = 1; :::; T . T0 2 [1; T ) is the number of pre-treatment periods.

Y 0
it denotes the potential outcome of country i at time t without treatment. Y 1

it

is the potential outcome of country i at time t when unit i is exposed to the

treatment from T0 + 1 to T. The treatment is assumed to have no impact on

the outcome variable prior to the treatment. That is, Y 0
it = Y 1

it for t 2 f1; :::; T 0g

and all i 2 f1; :::; Ng . Assume that country i = 1 (here: Argentina) is treated

whereas countries i = 2; :::; N serve as potential control units (”Donor pool”,

henceforth).

I aim to estimate the treatment effect for Argentina in the post-treatment period.

That is, for i = 1 and t > T 0, I estimate:

� 1t = Y 1
1t � Y 0

1t : (1.1)

Given that the outlined event on Dec. 14, 2017 represents the treatment,Y 1
1t is

observed and Y 0
1t is unobserved in the post-treatment period, i.e., Y 1

1t = Y1t for

t 2 fT 0 + 1; :::; Tg. Y 0
it is observed for the control units in t 2 f1; :::; Tg . Thus, to

estimate �1t , given by

� 1t = Y1t � Y 0
1t ; (1.2)

one needs to estimateY 0
1t . I follow Abadie and Gardezabal (2003), Abadie et al.

(2010) and Abadie et al. (2015) and use a weighted average of untreated units

from the donor pool (”Synthetic Argentina”/”Doppelgaenger”, henceforth):

�̂ 1t = Y1t �
NX

j=2

wj Yjt ; (1.3)

for t 2 fT 0 + 1; :::; Tg as an estimator for � 1t . Thus, the counterfactual is a

weighted sum of a subset of donor pool countries. The weights, wj , which are

allowed to vary across countries, are constructed by minimizing the distance

between the pre-treatment co-variates of the treated country and untreated

donor pool countries. Following Abadie et al. (2010), we impose wj � 0 and
P N

j=2 wj = 1.



1.5 Results 17

To implement the SCM, I follow Doudchenko and Imbens (2016) and use only

lagged pre-treatment outcomes but no further co-variates. I deviate from

other papers which use, e.g., different co-variates in addition to all lagged

pre-treatment outcomes (Billmeier and Nannicini (2013), Stearns (2015), Bohn

et al. (2014)). Other studies include co-variates and the average of the pre-

treatment outcomes (Kleven et al. (2013)). However, as shown by Kaul et al.

(2022), using all lagged pre-treatment outcomes in addition to other co-variates

renders all co-variates irrelevant and implies that the SCM is determined by

optimizing only the pre-treatment �t with respect to the outcome of interest.

The authors argue that this reduces the ef�ciency of the synthetic control by

introducing a small-sample bias. Furthermore, this can bias the synthetic con-

trol estimator because the more co-variates truly matter for future values of the

outcome of interest, the more biased the estimated treatment effects become

when these co-variates are disregarded in the analysis (Kaul et al. (2022)). Thus,

it also violates the principle of using all available variables to predict the out-

come of interest, thereby deviating from the SCM's original purpose (see also

Gardeazabal and Vega-Bayo (2017)).

1.5 Results

In this section, I present the baseline results and the results of several robustness

checks.

1.5.1 Baseline results

Figure 1.3 shows the baseline estimation results. Panel (a) displays the time

series of the nominal XR of Argentina (red line) and of the doppelgaenger

economy (black dashed line). Panel (b) displays the XR gap between them. Prior

to the outlined event, both time series exhibit a high degree of co-movement,

demonstrating that Synthetic Argentina provides a convincing counterfactual.

This allows me to estimate the causal impact of the event on the nominal XR. 14

In the baseline model, the SCM assigns Jamaica (26.4%), Malaysia (24.8%) and

Montenegro/Kosovo (19.6%) the largest country weights, accounting together

for 70.8% of the dynamics of Synthetic Argentina. Turkey (11.9%), Paraguay

(6.3%), South Africa (6.0%) and Colombia (5%) account for the rest of the

dynamics (column (1), table 1.T.3).

I quantify the treatment effect on the XR by comparing the actual evolution of

the nominal XR with the counterfactual XR of Synthetic Argentina following

14Table 1.T.2 displays the matching of pre-treatment outcomes. The pre-treatment outcomes of
Synthetic Argentina (column (2)) match very well the actual nominal XR (column (1)).
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the outlined event. Both panels in �gure 1.3 show that the XR of Argentina

and Synthetic Argentina immediately start to diverge after the event, with the

XR gap gradually widening over time. Quantitatively, my results suggest that

the event led to a nominal XR depreciation of 15% over seven weeks. This is

economically signi�cant, considering, e.g., the literature that identi�es currency

crises based on thresholds of annual devaluations of 15% (Reinhart and Rogoff

(2011)) or 25% (Frankel and Rose (1996)).

Figure 1.3: Baseline results.

(a) XR of Argentina and Synthetic
Argentina. (b) XR gap.

Notes: Panel (a) displays the nominal XR (log) of Argentina and Synthetic Argentina. Panel (b)
plots the XR gap between both both time series. Data sources: BIS (2023), BCRA (2023), IMF
(2023a), individual central banks (see table 1.T.1).

To check whether the event represents a structural break in what had been the

XR, I employ the Chow test (break test for a known date). Speci�cally, I regress

the difference between the XR of Argentina and Synthetic Argentina, Yt , on a

dummy variable, D t , that is equal to one after Dec. 14, 2017, and equal to zero

before:

Yt = � 0 + � 1D t + " t (1.4)

Table 1.1 shows the estimation result, highlighting that the XR difference after

the event is signi�cantly different from the pre-treatment period.

Permutation test. To verify that our baseline results capture the causal effect

of the event on the XR, I follow Abadie et al. (2010) and apply the SCM to

all countries in the sample (”Permutation test”). That is, I proceed as if each

of the donor pool countries would have experienced the treatment instead

of Argentina, thereby ruling out the possibility that the results are driven by

chance. The main idea behind this test is that our baseline estimate for Argentina
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Table 1.1: Chow test.

XR difference
(Argentina - Synthetic Argentina)

D t 0.100***
(0.007)

N 75
R2 0.728

Notes: Robust standard errors are reported in the parentheses. *** p<0.01, ** p<0.05, * p<0.1.

captures the causal effect of the event as long as comparable treatment effects

do not arise from �ctitious interventions in donor pool countries.

Figure 1.4 shows the results of the permutation test. The red line plots the

baseline XR gap of Argentina, depicted in panel (b) of �gure 1.3. The black

dashed lines display placebo XR gaps which emerge from the permutation

test. That is, they show, for each donor pool country, the gap between the

time series of the actual XR and of the synthetic control. Since, for some donor

pool countries, the pre-intervention dynamics cannot be well reproduced by

a convex combination of other countries, the �gure does not contain placebos

with a poor pre-treatment �t. Speci�cally, I exclude donor pool countries with a

pre-treatment root mean squared prediction error (RMSPE) of more than two

times that of Argentina. Argentina's XR gap clearly stands out and is the largest

among all 29 placebo gaps.

Figure 1.4: Permutation test.

Notes: XR gaps from the permutation test. The graph does not include donor pool countries
with a pre-treatment RMSPE of > 2 times that of Argentina. Data sources: BIS (2023), BCRA
(2023), IMF (2023a), individual central banks (see table 1.T.1).

Alternatively, we evaluate the results of the permutation test by computing,
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for Argentina and each donor pool country, the relative RMSPE, de�ned as

the ratio between the pre- and post-treatment RMSPE (RMSPEpost/RMSPE pre).

Panel (a) in �gure 1.5 shows that Argentina's ratio of 26.73 is particularly large

compared to the donor pool countries. 15 Panel (b) shows the distribution of

relative RMSPEs, with Argentina appearing at the far right. If the treatments

were allocated randomly among the countries, the probability of obtaining the

same ratio would be 1=30 = 0:033.

Taken together, �gures 1.4 and 1.5 indicate that our baseline estimates in �gure

1.3 capture the causal effect of the outlined event on the nominal XR.

Figure 1.5: RMSPE ratios.

(a) Relative RMSPE by country. (b) Distribution of relative RMSPE.

Notes: Panel (a) shows for Argentina and each donor pool country the ratio between the pre-
and post-treatment RMSPE. Panel (b) shows their distribution, with Argentina appearing at the
far right. The graph does not include donor pool countries with a pre-treatment RMSPE of > 2
times that of Argentina. Data sources: BIS (2023), BCRA (2023), IMF (2023a), individual central
banks (see table 1.T.1).

1.5.2 Robustness checks

Selection of donor pool countries. In my baseline model, I consider around

40 donor pool countries. One concern may be that many of these countries are

economically much more stable than Argentina and may therefore not represent

suitable comparison units. Table 1.T.4 shows the average annual in�ation rate,

nominal XR variation and GDP growth, as well as their standard deviations,

for Argentina (columns (1)-(2)) and for the baseline donor pool (columns (3)-

(4) between 2010 and 2016.16 It can easily be seen that the in�ation rates and

15As before, I exclude donor pool countries with a pre-treatment RMSPE of more than two
times that of Argentina.

16 In�ation data come from IMF (2024a) and Kehoe and Niccolini (2021). Nominal XR data
come from World Bank (2024). Data on real GDP growth come from IMF (2024b).
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XR variations of the donor pool countries were, on average, lower and GDP

growth higher than in Argentina. Therefore, since its economic performance

substantially differs from that of the donor pool economies, Argentina may not

�t within the full set of countries used to construct the doppelgaenger economy.

To tackle this concern, I create adjusted donor pools which contain only coun-

tries with high in�ation, large XR variations or low growth rates (2010-16). The

�rst two adjusted donor pools encompass countries with (average) in�ation

rates and XR variations above the sample mean of the baseline donor pool. The

third donor pool contains only countries with growth rates below the sample

mean. For example, I create a high in�ation pool that contains all donor pool

countries with an average in�ation rate exceeding 7.58%, which is the sample

mean of the baseline donor pool. Columns (5)-(6) of table 1.T.4 show that the

countries which constitute the adjusted donor pools are macroeconomically

more similar to Argentina. For example, while average in�ation and XR vari-

ation across the baseline donor pool economies amounted to 7.58% and 7.3%,

compared to 29.25% and 24.36% in Argentina, in�ation and XR variations of the

adjusted donor pool economies were, on average, equal to 20.56% and 16.53%.

Put differently, the countries comprising the adjusted donor pools are more

comparable to Argentina with respect to macroeconomic performance.

I re-estimate my baseline model with these adjusted donor pools. That is, I

restrict the analysis to a subset of donor pool countries with a poor macroeco-

nomic record - just like Argentina. Panel (a) in �gure 1.6 shows the baseline

XR gap together with the XR gaps from the synthetic controls which use the

adjusted donor pools. Although the XR gap estimated with high in�ation

countries is smaller, it is still sizable and implies a nominal XR depreciation

of 10% over seven weeks following the outlined event. Regarding the other

adjusted donor pools, the post-treatment XR gaps are very much the same as in

the baseline model.17

I further restrict the donor pool to countries which lie in the upper decile of

in�ation, nominal XR variation and GDP growth across donor pool economies.

Column (7) of table 1.T.4 shows that the average in�ation rate across these

countries is 30.42% (Argentina: 29.25%) and the average XR variation is 26.40%

(Argentina: 24.36%). Thus, the past macroeconomic performance of these

countries prior to the outlined event is very similar to Argentina. The only

exception is GDP growth (-0.74% vs. +2.30%). Panel (b) in �gure 1.6 shows

the results of the robustness check. Although the XR gaps estimated with the

adjusted donor pools are smaller as in the baseline model, and more dispersed

as in panel (a), they still suggest that the event resulted in an XR depreciation

17 Columns (2)-(4) in table 1.T.3 show the country weights.
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of around 10% over seven weeks.18

Figure 1.6: Robustness: Selection of donor pool countries.

(a) Adjusted donor pools 1/2. (b) Adjusted donor pools 2/2.

Notes: Results of the robustness check that accounts for comparable macroeconomic perfor-
mance of Argentina and donor pool countries. Data sources: BIS (2023), BCRA (2023), IMF
(2023a), individual central banks (daily nominal XR, see table 1.T.1); IMF (2024a), Kehoe and
Niccolini (2021) (in�ation, 2010-16); own calculations using World Bank (2024) (nominal XR
variation, 2010-16); IMF (2024b) (real GDP growth, 2010-16).

Spillovers. The baseline model estimates the treatment effect under the assump-

tion that the outlined event solely affected Argentina, without in�uencing other

countries in the donor pool. The assumption would be violated in the presence

of interdependencies through which the event in Argentina had spillover effects

on other countries. One source of spillovers may come from trade linkages.

According to the Argentine National Institute of Statistics and Census (INDEC

(2023)), more than 50% of Argentine imports in 2017 and 2018 came from Brazil

(25%), China (18%) and the US (11%). Around 30% of total exports during that

period also went to those countries. In addition, the baseline estimates may also

be biased by spillovers to other Latin American economies due to, e.g., regional

contagion.

I tackle these concerns by excluding donor pool countries with a share of more

than 10% of Argentina's imports and exports in 2017 and 2018 (Brazil, China).

I further exclude all economies from Latin America and the Caribbean (LAC).

Panel (a) in �gure 1.7 presents the results of this robustness check, indicating

that the XR gap is virtually identical to the baseline XR gap.

Similarly, I re-estimate the baseline model for a restricted donor pool which only

contains LAC economies. Panel (b) presents the results. Although the XR gap

is somewhat smaller than in the baseline model, it still shows an economically

18 Columns (5)-(7) in table 1.T.3 show the country weights.
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signi�cant XR depreciation. 19

Figure 1.7: Robustness: Spillovers and LAC economies.

(a) Spillovers. (b) LAC economies.

Notes: Panel (a) shows the results of the robustness check that accounts for spillovers to other
countries due to trade linkages and to other LAC economies. Panel (b) shows the results of
the robustness check that restricts the donor pool to LAC economies. Data sources: BIS (2023),
BCRA (2023), IMF (2023a), individual central banks (daily nominal XR, see table 1.T.1); INDEC
(2023) (Trade of Argentina, 2017-18.)

Institutions and exchange rate policies. In a further robustness check, I account

for exchange rate policies. Speci�cally, I exclude donor pool countries with a

�xed XR regime according to the latest year of observation (2016) of the broad

classi�cation of Ilzetzki et al. (2019) (IRR, 2018). Alternatively, I include only

countries with the same de facto XR regime in 2017 as Argentina - namely man-

aged �oats - according to the revisited XR regime classi�cation of Levy-Yeyati

and Sturzenegger (2024) (LYS, 2023). Relatedly, I use the same classi�cation and

exclude all countries without �oating XR in 2017.

Next, I account for institutional differences across countries and restrict the

donor pool to economies with comparable institutional quality, approximated

by the level of democracy. First, I include only democracies in 2017, using the

democracy index of Gruendler and Krieger (2021). Second, I draw on the 2023

democracy report of Varieties of Democracies (V-Dem) Institute (2023) which

provides country-speci�c information on the political regime between 2012 and

2022. The resulting donor pool only entails electoral democracies - just like

Argentina.

Panel (a) in �gure 1.8 shows the results of the �rst and panel (b) the results

of the second robustness check. Both tests yield almost the same XR gaps as

in the baseline model. Thus, the results are unaffected when I only consider

19 Column (8) in table 1.T.3 shows the country weights for the former and column (9) for the
latter robustness check.
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comparison countries with comparable XR regimes or institutional quality. 20

Figure 1.8: Robustness: Exchange rate regime and level of democracy.

(a) Exchange rate regime. (b) Level of democracy.

Notes: Panel (a) shows the results of the robustness check that restricts the donor pool to
countries with comparable XR regimes. Panel (b) shows the results of the robustness check
that restricts the donor pool to countries with comparable institutional quality, measured by
the level of democracy. Data sources: BIS (2023), BCRA (2023), IMF (2023a), individual central
banks (daily nominal XR, see table 1.T.1); Ilzetzki et al. (2019) (”IRR, 2018”), Levy-Yeyati and
Sturzenegger (2024) (”LYS, 2023”) (XR regime); Gruendler and Krieger (2021), Varieties of
Democracies (V-Dem) Institute (2023) (Democracy).

In�uential control units. My baseline �ndings may also be driven by in�uential

control units. To address this concern, I check whether donor pool countries

with positive country weights in the baseline model (Column (1) in table 1.T.3)

disproportionately drive the estimated treatment effect. I iteratively drop these

countries from the donor pool and re-estimate my baseline model. Figure 1.9

shows that the XR gaps estimated with these restricted donor pools (black

dashed lines) are almost identical to the baseline XR gap (red line).

Alternative outcomes. Instead of the nominal XR, I may consider country risk

as an alternative outcome variable, measured by EMBI spreads. Even though it

is challenging to obtain comprehensive high frequency data, the Central Bank

of the Dominican Republic provides daily data on EMBI spreads for Argentina

and 15 other Latin American countries. 21 I re-estimate my baseline model for the

same time period using EMBI spreads as outcome and their entire pre-treatment

path as predictors.

Figure 1.10 displays the time series of Argentina (red line) and Synthetic Ar-

20 Columns (10)-(12) in table 1.T.3 show the country weights for the former and columns (13)-(14)
for the latter robustness check.

21The sample entails Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El
Salvador, Guatemala, Honduras, Mexico, Paraguay, Peru, Panama, Uruguay, Venezuela.
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Figure 1.9: Robustness: In�uential donor pool countries.

Notes: Results of the robustness check that accounts for in�uential donor pool countries. XR
gaps for the restricted donor pools (black dashed lines) are obtained by iteratively excluding
countries from the donor pool which received positive country weights in the baseline model.
Data sources: BIS (2023), BCRA (2023), IMF (2023a), individual central banks (see table 1.T.1).

gentina (dashed black line).22 Prior to the treatment, the spreads closely co-move

and exhibit a similar evolution. Then, albeit with some delay, the spread of

Argentina gradually diverges from that of Synthetic Argentina. Relative to

Synthetic Argentina, the spread increases by 51 basis points (15%" ) over seven

weeks after the outlined event.

Figure 1.10: Robustness: Country risk as outcome.

Notes: Results of the robustness check which uses country risk as an alternative outcome.
Country risk is measured by the spread between the yields of US dollar–denominated bonds
issued by developing countries and the yields on US Treasury bonds (EMBI spread). Data
source: Banco Central de la Republica Dominicana (n.d.), based on the JPMorgan Emerging
Markets Bonds Index for Argentina and 15 Latin American countries.

Time placebos. Finally, I run a time placebo test and arti�cially backdate the

22The doppelgaenger economy is de�ned by Mexico (55.1%), Costa Rica (23%), Ecuador (20.3%),
Venezuela (0.9%) and Brazil (0.6%).
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treatment to each of 15 pre-treatment periods, thereby exposing Argentina to

�ctitious treatment dates. The idea behind this test is that the baseline XR effect

captures the causal effect of the event as long as comparable effects are not

measured at �ctitious treatment dates.

Figure 1.11 shows the results of the time placebo test. The red line plots the ac-

tual XR of Argentina and the black line plots the counterfactual XR of Synthetic

Argentina. Each dashed blue line displays the XR of Synthetic Argentina for

one time placebo. Despite heterogeneity, the �gure shows that the synthetic

controls obtained from this exercise diverge from the actual XR only after the

original treatment date.

Figure 1.11: Robustness: Time placebos.

Notes: Results of the robustness check that exposes Argentina to �ctitious treatment dates by
arti�cially backdating the treatment to each of 15 pre-treatment periods (time placebos). Data
sources: BIS (2023), BCRA (2023), IMF (2023a), individual central banks (see table 1.T.1).

1.6 Discussion

So far, the results robustly show that the outlined event caused a meaningful

XR depreciation, re�ecting the negative impact on the adjustment's credibility

and on market expectations regarding the government's ability to implement

adjustment policies in the long run. In this section, I discuss three alternative

explanations for the breakdown of the program: 1) The tightening of interna-

tional �nancial conditions, 2) the change of in�ation targets by the government

on Dec. 28, 2017, and 3) the drought in Argentina between the end of 2017 and

mid-2018.

International �nancial conditions. The (ongoing) tightening of international

�nancial conditions, especially after the FED's taper tantrum in 2013, may

have disproportionately affected countries reliant on foreign funding and with

weak macroeconomic fundamentals, such as Argentina (Uribe and Yue (2006),
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Bernanke (2017), Avdjiev and Takáts (2019)). I re-estimate the main speci�cation

for different subsamples of the baseline donor pool, restricting the analysis to

those countries which are similarly exposed to innovations in global �nancial

markets due to their reliance on foreign funding and/or weak fundamentals.

The �rst subset contains countries with a current account de�cit, and the second

subset contains countries with a primary de�cit in any year between 2016 and

2018. In the third donor pool, I consider countries with a central government

debt of less than 25% of GDP in any year between 2016 and 2018.23 Figure 1.12

displays the baseline XR gap (red line) and the XR gaps from this robustness

check (dashed black lines), demonstrating that there are virtually no differences

between them.24

Figure 1.12: Robustness: International �nancial conditions.

Notes: Results of the robustness check that restricts the donor pool to countries which are
similarly exposed to unexpected changes in international �nancial conditions due to their
reliance on foreign funding and/or weak macroeconomic fundamentals. Data sources: BIS
(2023), BCRA (2023), IMF (2023a), individual central banks (daily nominal XR, see table 1.T.1);
IMF (2023c) (central government debt, % GDP); IMF (2023b) (primary balance, % GDP); IMF
(2023d) (current account balance, % GDP).

28D hypothesis. Another explanation comes from Sturzenegger (2019) who

argues that the adjustment failed due to a change of the central bank's in�ation

target, announced by the Macri government in a press conference on Dec. 28,

2017. Speci�cally, he argues that, due to the large share of backwardly indexed

public expenditures, a successful disin�ation challenged the �nancing of the

budget de�cit and required additional �scal consolidation measures. Therefore,

the government announced a change of the in�ation target which constituted

an intervention in the central bank's autonomy to independently choose policy

targets and apply monetary policy instruments. This, in turn, was perceived by

23 Due to missing data, I use the overall �scal balance of Turkmenistan. For China, Georgia and
Tajikistan, I used the general government debt.

24 Columns (15)-(17) in table 1.T.3 show the country weights for this robustness check.
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the markets as an unexpected institutional change of monetary and �scal policy

which resulted in the loss of the adjustment's credibility (”28D hypothesis”,

henceforth). Note that this hypothesis is not very different from the argument

advanced in this paper since the policy shift was due to a disagreement among

the fractions of the government regarding the speed of adjustment and should

have been a reaction to the outlined event on Dec. 14, 2017.

To test the 28D hypothesis, I reassign the treatment to Dec. 28, 2017, and re-

run the SCM. Figure 1.13 shows an increase in the XR gap starting on Dec.

14, i.e., before the government announced the change of the in�ation target. 25

In addition, similar to the Chow test in section 1.5.1, I regress the difference

between the nominal XR of Argentina and Synthetic Argentina on a binary

dummy that is equal to one between Dec. 14 and Dec. 28, 2017 and equal to zero

before. Table 1.T.5 shows that the XR difference is not signi�cantly different

between both periods. Thus, the event on Dec. 28, which should have been a

reaction to the event on Dec. 14 and should have additionally heightened the

ongoing pressure on the XR, can be seen as a complementary explanation for

the failure of the adjustment.

Figure 1.13: Robustness: 28D hypothesis.

Notes: Result of the robustness check that reassigns the treatment to Dec. 28, 2017. The black
vertical line shows the treatment assignment on Dec. 28, 2017. The grey line indicates the
original treatment date on Dec. 14, 2017. Data sources: BIS (2023), BCRA (2023), IMF (2023a),
individual central banks (see table 1.T.1).

Drought in 2017/18. Between the end of 2017 and mid-2018, Argentina experi-

enced the worst drought in 70 years, with an economic cost of approximately

four billion US dollars ( � 0.8% of 2018 GDP) (Centre for Research on the Epi-

demology of Disasters (2023), Bert et al. (2021)). Due to Argentina's economic

dependence on commodity production and export and given that the drought

mainly affected those regions which produce most of the country's agricultural

25 Column (18) in table 1.T.3 shows the country weights for this robustness check.
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commodities (provinces of Buenos Aires, Córdoba, Santa Fe, the Pampas and

Entre R�́os), it should have also affected the XR. However, due to the diffuse

nature of this event, this alternative explanation is dif�cult to test. Although I

cannot completely discard this hypothesis, the chronology of the event makes

it less plausible: The drought started in Nov./Dec. 2017, and the most intense

phase was between Jan. and Apr. 2018. Especially after February 2018, a

large share of land was affected by extreme and exceptional drought conditions

(Centre for Research on the Epidemology of Disasters (2023), Bert et al. (2021)).

1.7 Conclusion

In this paper, I examine whether a lack of government stability affects macroe-

conomic adjustment programs. A lack of government stability and low levels

of popular support and consensus on the reform agenda among relevant so-

cioeconomic groups negatively affect market expectations on the government's

ability to implement challenging policies in the long run. It also increases the

probability that reforms are postponed, not implemented, or even reversed at

some (unknown) point in time. Furthermore, governments that move too fast

with reforms are likely to experience retaliation at some point in time, thereby

constraining the future policy space to execute the adjustment. Therefore, a

lack of government stability may negatively affect adjustment policies due to

its adverse repercussions on their credibility.

My work contributes to the political economy literature on macroeconomic

adjustment and policy reform. Even though there is some theoretical work

related to the role of government stability, this aspect has received only limited

attention in the empirical literature. Thus, my paper highlights an additional

yet relatively underexplored dimension and speaks to the more comprehensive

empirical literature on the crucial role of government strength and unity. Most

of the related empirical work relies on panel data analysis at the country level

and on proxy variables measuring government strength, unity, or stability.

While these papers bene�t from a high degree of external validity, their results

may be biased due to, e.g., reverse causality or omitted variable bias. In contrast,

I leverage an insightful case - the unexpected suspension of the pension reform

due to mass protests - which highlighted a lack of government stability and

low levels of popular support for the macroeconomic adjustment of the Macri

government in Argentina (2015-2019). I examine the impact of the event on the

nominal XR, employing the SCM and high frequency data. Given that the XR is

a forward-looking asset price free from price rigidities which �exibly responds

to all available information and news, corresponding XR changes should re�ect

market expectations on the government's ability to implement the adjustment
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in the long run. In this way, my research design allows me to identify the causal

effect of a plausibly exogenous shock to government stability on the credibility

and outcome of macroeconomic adjustment policies.

I estimate that the outlined event caused a nominal XR depreciation of the

Argentine peso of 15% over seven weeks. The estimates are statistically signif-

icant and remain robust across numerous robustness checks and alternative

subsamples. In addition, I obtain similar results when I restrict the analysis to

comparison countries with a similar macroeconomic performance as Argentina,

or when I use sovereign spreads (EMBI spreads) as an alternative outcome.

The strong XR depreciation re�ects the negative impact of the event on the ad-

justment's credibility and on market expectations regarding the government's

ability to implement challenging policies in the long run. Since the reform was

approved some days later by the Argentine Congress, the speci�c chronology

of the event makes it also less plausible that the XR depreciation re�ects a lack

of government unity and/or strength, or an expected deterioration of economic

activity.

My �ndings help to understand why macroeconomic adjustments sometimes

succeed and sometimes not. The results also contribute to the understand-

ing why, historically, policymakers formed government coalitions or reached

agreements with the opposition and other political and social actors before

and during macroeconomic adjustments. For example, the Plano Real (1994) in

Brazil was implemented during the presidency of Fernando Henrique Cardoso

from the Brazilian Social Democracy Party (PSDB). To successfully carry out the

reforms, Cardoso formed a coalition with the Brazilian Democratic Movement

Party (PMDB). The PMDB controlled the majority of state governors and had a

plurality in the Federal Senate and the Chamber of Deputies (Treisman (2004)).

Another example is the formation of the national-unity government in Israel

during the Shekel plan in the 1980s, in which the government also engaged

in an agreement with the powerful Histadrut labor union. Importantly, the

successful adjustment program experienced a high degree of popular support

(Patinkin (1993)). Thus, by emphasizing the critical role of government stability

and popular support for the success of adjustment policies, my paper provides

important insights for policymakers that need to execute such policies. Lastly,

my paper is part of a broader research agenda that studies and quanti�es the

outlined relationships. Many issues are yet hardly explored. For example, de-

veloping an accurate measure of government stability and causally quantifying

the impact on the outcome of adjustments in different countries and contexts

would be an important contribution to the empirical literature in this �eld.
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1.A Appendix to Chapter One

1.A.1 Macroeconomic variables in Argentina (2011-15)

Figure 1.F.1: Macroeconomic variables in Argentina (2011-15).

Notes: Macroeconomic context at the beginning of the Macri government. GDP growth (upper
left panel), in�ation (upper right panel), primary budget balance (in % of GDP) (lower left
panel) and current account balance (in % of GDP) (lower right panel) between 2011 and 2015.
Data sources: Sturzenegger (2019).

Macroeconomic Variables in Argentina (2011-15)
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1.A.2 Macroeconomic variables in Argentina (2015-19): Actual

and Projected

Figure 1.F.2: Macroeconomic variables in Argentina (2015-19): Actual and Projected.

Notes: Projected (dashed blue line) and actual (black line) GDP growth (upper left panel),
in�ation (upper right panel), budget de�cit (in % of GDP) (lower left panel) and nominal XR to
the US dollar (lower right panel) between 2015 and 2019. Data sources: Sturzenegger (2019).
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1.A.3 Budget balance, disin�ation and backwardly indexed

government spending

As argued in section 1.2.2, a decrease of in�ation can mechanically lead to a

�scal expansion in the presence of backwardly indexed government spend-

ing. Backwardly indexed government spending means that the government

spending is indexed to the price level (or in�ation) of previous periods. In the

Argentine context, pension adjustments were linked to both wage and tax collec-

tion growth from past periods. Speci�cally, the pension adjustments were based

on the higher of wage or tax revenue growth over multiple preceding time

periods. As a result, even if in�ation decreased, pensions increased, re�ecting

the high nominal wage and/or tax growth from earlier high-in�ation periods

(Afonso and Galiani (2025)). This mechanism counteracted the adjustment of

the Macri government. In this section, I explain the economic intuition behind

the argument.

Let Gt be real government spending, e.g., pension expenditures. Tt denotes real

government revenues and Pt > 0 the price level at time t. Assume that there

are no interest payments and no outstanding debt. Government revenues are

generated by charging some nominal tax base,PtB t , with a �xed tax rate, � > 0 .

The budget balance at time t is then given by:

PtD t

Pt
=

PtGt

Pt
�

PtTt

Pt
=

PtGt

Pt
�

Pt �B t

Pt
(1.5)

with Tt > 0, GT > 0, B t > 0 representing items that can be manipulated by

economic policy (e.g., cut of transfers). Note that Pt D T
Pt

> 0 indicates a budget

de�cit as government spending exceeds government revenues.

Assume that the government does not implement any policy measures, i.e.,

B t = �B and Gt = �G. Under the assumption that government revenues are

generated without any collection lags, equation (1.5) becomes:

D t =
Pt

�G
Pt

� � �B (1.6)

The expansionary �scal effect, mechanically caused by a disin�ation under

backwardly indexed government spending, can be seen by equation (1.6). Un-

der the assumption that government spending is backwardly indexed with a

lag of one period, equation (1.6) becomes:

D t =
Pt�1

�G
Pt

� � �B (1.7)

Since for a given � , �G and �B , the de�cit increases when Pt�1 > P t , a disin�ation

increases real government spending and, thus, leads to a �scal expansion.
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However, assuming that government revenues are generated without any

collection lags may be unrealistic and the price level prevailing at the time of the

taxable event may be different from the price level at the time the tax is collected

by the government. Thus, the increase in real government revenues may absorb

part of the increase in real spending during disin�ations. Nevertheless, the

tax cuts of the Macri government also reduced � and B, counteracting the

mechanical increase of real revenues during successful in�ation stabilization.
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1.A.4 Sources of exchange rate data

Country Source

Argentina BCRA (2023)

Albania, Bosnia Herzegovina, Bulgaria, Brazil, China, Colombia,Indonesia, Iran, Kazakhstan, North

Macedonia, Mexico, Malaysia, Peru, Serbia, Russia, Thailand, Turkey, Venezuela, South Africa, Ukraine

BIS (2023)

Libya, Botswana IMF (2023a)

Montenegro/Kosovo ECB

Moldova, Tajikistan, Belarus, Costa Rica, Belize, Dominican Republic, Georgia, Guatemala, Armenia,

Paraguay, Maldives, Suriname, Jamaica, Azerbaija, Turkmenistan, Lebanon

National Central Banks

Table 1.T.1: Sources of exchange rate data.

Notes: No XR data for American Samoa, Cuba, Dominica, Equatorial Guinea, Fiji,Gabon, Grenada, Guatemala, Guyana, Iraq, Jordan, Marshall Islands, Namibia,
Samoa, St. Lucia, St. Vincent and the Grenadines, Tonga, Turkmenistan and Tuvalu. Ecuador is excluded since the US dollar is the of�cial currency. Montenegro &
Kosovo are considered as one country due to the Euro as legal tender.
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1.A.5 Matching of pre-treatment outcomes

Argentina Synthetic Argentina
(1) (2)

log. XR(t � 38) 2.8576787 2.8622733
log. XR(t � 37) 2.8573327 2.8617813
log. XR(t � 36) 2.862344 2.8627767
log. XR(t � 35) 2.8613715 2.866004
log. XR(t � 34) 2.8710177 2.8713885
log. XR(t � 33) 2.8686073 2.8687722
log. XR(t � 32) 2.8702843 2.8693752
log. XR(t � 31) 2.8727157 2.8704194
log. XR(t � 30) 2.8684647 2.8699085
log. XR(t � 29) 2.8622034 2.869914
log. XR(t � 28) 2.8698874 2.872339
log. XR(t � 27) 2.8701117 2.8711616
log. XR(t � 26) 2.8708212 2.8715054
log. XR(t � 25) 2.8630555 2.8688038
log. XR(t � 24) 2.8644831 2.8678637
log. XR(t � 23) 2.8641992 2.8685455
log. XR(t � 22) 2.8619163 2.8674985
log. XR(t � 21) 2.8661938 2.8650753
log. XR(t � 20) 2.8631737 2.8642198
log. XR(t � 19) 2.8616314 2.8628815
log. XR(t � 18) 2.8608589 2.8629479
log. XR(t � 17) 2.862201 2.8647613
log. XR(t � 16) 2.8622034 2.862744
log. XR(t � 15) 2.8593416 2.8593664
log. XR(t � 14) 2.8576174 2.8591942
log. XR(t � 13) 2.8544543 2.8547201
log. XR(t � 12) 2.8512831 2.8566915
log. XR(t � 11) 2.8567579 2.8581291
log. XR(t � 10) 2.8581924 2.8571319
log. XR(t � 9) 2.8504171 2.8555662
log. XR(t � 8) 2.8460114 2.8520848
log. XR(t � 7) 2.8550341 2.8519934
log. XR(t � 6) 2.8501287 2.8526326
log. XR(t � 5) 2.8466532 2.8542412
log. XR(t � 4) 2.8491714 2.8555399
log. XR(t � 3) 2.8489714 2.8513681
log. XR(t � 2) 2.8481004 2.8513886
log. XR(t � 1) 2.8530147 2.8554977

Table 1.T.2: Matching of co-variates.

Notes: The table shows the pre-treatment outcomes of Argentina and Synthetic Argentina.
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1.A.6 Country weights

Table 1.T.3: Country weights (in %).

Adjusted donor pool 1/2 Adjusted donor pool 2/2 Exchange rate policies Level of Democracy Financial conditions

Baseline In�ation Growth XR In�ation Growth XR Spillovers
Only LAC
countries

Managed
�oat

Without
�xed XR

Only
�oat V-DEM

Gruenddler-
Krieger

Budget
balance

Gov.
debt

Current
account

28D
hypothesis

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)
Albania 0 - 0 - - - - 0 - - - 0 - 0 0 0 0 0
Armenia 0 - - - - - - 0 - - 0 0 0 0 - 0 0 0
Azerbaijan 0 - 2.2 44 - - - 0 - 45.5 0 - - - 0 - 0 0
Belarus 0 0 0 0 0 - 42.1 0 - - 0 - - - - 0 0 0
Belize 0 - 0 - - - - - 37.9 - - - - 0 0 0 0 0
Bosnia Herzegovina 0 - 1.5 - - - - 0 - - - - 1.1 0 - 0 0 0
Botswana 0 - - - - - - 0 - - 0 - 0 0 0 - - 12.3
Brazil 0 - 0 0 - - - - 0 0 0 0 0 0 0 - 0 0
Bulgaria 0 - 0 - - - - 0 - - - - 0 0 - 0 - 0
China 0 - - - - - - - - - 0 0 - - 0 0 - 0
Colombia 5.0 - - - - - - - 0 21.5 4.2 2.6 0 4.4 0.9 6.8 0 0
Costa Rica 0 - - - - - - - 0 - 0 0 - 0 0 0 0 0
Dominican Republic 0 - - - - - - - 0 - 0 - 0 0 0 0 0 0
Georgia 0 - - - - - - 1.9 - 0 0.9 1.1 2 6.1 0.4 0 0 0
Guatemala 0 - - - - - - - 0 - 0 0 - 0 0 0 - 0
Indonesia 0 - - - - - - 20.3 - - 0 5.1 0 0 2.4 0 0 0
Iran 0 0 0 - 0 - - 0 - - 0 0 - - 0 0 - 10.2
Jamaica 26.4 - 51.6 - - 52.6 - - 40.7 - 15.4 - 51.5 32.8 - 34.6 50.8 0
Kazakhstan 0 6.3 - 18.4 - - - 0 - - 0 0 - - 0 - 0 0
Lebanon 0 71.7 0 - - - - 0 - - - - - 0 0 0 0 0
Libya 0 - 0 - - 47.4 - 0 - - 0 - - - 0 0 0 0
Malaysia 24.8 - - - - - - 39.9 - - 35.5 35.8 - 20.3 33.8 22.7 - 7.2
Maldives 0 - - - - - - 0 - - - - 0 0 0 0 0 0
Mexico 0 - 0 - - - - - 21.4 9.7 2.5 0 0 0 - 0 0 64.9
Moldova 0 - - - - - - 0 - - 0 0.9 0 0 1.4 0 0 0
Montenegro/Kosovo 19.6 - 29.8 - - - - 17.5 - - - - 30.5 23.4 23 17.5 29.9 0
North Macedonia 0 - 0 - - - - 2.2 - - - 9.8 - 0 0 0.7 0 0
Paraguay 6.3 - - - - - - - 0 - 0 0 0 4.5 20.8 - 0 0
Peru 0 - - - - - - - 0 - 0 0 0 0 0 - 0 0
Russia 0 0 0 0 - - - 0 - 0 0 0 - - 0 - - 0
Serbia 0 - 0 - - - - 0 - - 12.7 5.8 - 0 - 0 0 0
South Africa 6.0 - 14.9 29 - - - 2.7 - 23.3 1.6 0 14.9 8.6 3.7 6.3 14.6 0
Suriname 0 0 0 0 88.1 - - - 0 - 0 - 0 0 0 0 0 0
Tajikistan 0 - - 0 - - - 0 - - 0 0 - - 0 0 0 0
Thailand 0 - - - - - - 0 - - 8.9 20.7 - - - 0 - 0
Turkey 11.9 0 - 0 - - - 15.4 - 0 18.3 18.3 - - 13.5 11.5 4.7 5.4
Turkmenistan 0 - - - - - - 0 - - 0 0 - - 0 - 0 0
Ukraine 0 0 0 0 0 0 46.6 0 - - 0 0 - 0 - 0 0 0
Venezuela 0 21.9 0 8.6 11.9 0 11.2 - 0 - 0 - - 0 0 0 0 0
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1.A.7 Selection of donor pool countries

Table 1.T.4: In�ation, growth, XR variation: Argentina and donor pool countries
(2010-16).

Argentina
Baseline

donor pool
Adjusted

donor pool 1
Adjusted

donor pool 2

Mean Std.dev Mean Std.dev Mean Std.dev Mean Std.dev
(1) (2) (3) (4) (5) (6) (7) (8)

In�ation 29.25 6.57 7.58 18.51 20.56 35.95 30.42 46.02
� Nominal XR 24.36 20.93 7.30 14.87 16.53 21.77 26.40 28.72
� Real GDP 2.30 4.62 3.31 7.21 1.46 9.45 -0.74 20.66

Notes: Average yearly in�ation rate, nominal XR variation and real GDP growth for Argentina,
baseline donor pool countries and countries of the adjusted donor pools (2010-2016). Data
sources: BIS (2023), BCRA (2023), IMF (2023a), individual central banks (daily nominal XR, see
table 1.T.1); IMF (2024a), Kehoe and Niccolini (2021) (in�ation, 2010-16); own calculations using
World Bank (2024) (nominal XR variation, 2010-16); IMF (2024b) (real GDP growth, 2010-16).

1.A.8 28D hypothesis

I test the 28D hypothesis and run a regression which is similar to equation (1.4):

Yt = � 0 + � 1� t + " t (1.8)

Yt denotes the difference between the (log) nominal XR of Argentina and Synthetic Argentina.
� t is a binary dummy that is equal to one between Dec. 14 and Dec. 28, 2017, and equal to zero
before. "t is the error term.

Table 1.T.5: Robustness: Chow test for the 28D hypothesis.

XR difference
(Argentina - Synthetic Argentina)

� t 0.003
(0.003)

N 49
R2 0.031

Notes: Robust standard errors are reported in the parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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1.A.9 Sources of macroeconomic data

Variable Description Sources

In�ation Average consumer prices, Annual percent change IMF (2024a), Kehoe and Niccolini (2021)
Nominal XR Of�cial exchange rate (LCU per US$, period average) World Bank (2024)
Real GDP growth Real GDP (constant princes), Annual percent change IMF (2024b)
Country risk (JPMorgan EMBI spread) Spread between the yields of US dollar–denominated bonds issued by emerging market countries and the

yields on US Treasury bonds
Banco Central de la Republica Domini-
cana (n.d.)

Government debt Central government debt (% GDP), de�ned as the total stock of debt liabilities issued by the central
government as a share of GDP.

IMF (2023c)

Budget balance Primary balance of central government (primary net lending/borrowing) as % of GDP, de�ned as the
overall balance excluding net interest payment (interest expenditure minus interest revenue).

IMF (2023b)

Current account balance Current account balance (% GDP). The current account is the record of all transactions in the balance
of payments covering the exports and imports of goods and services, payments of income, and current
transfers between residents of a country and non-residents.

IMF (2023d)

Trade Imports (Exports) as a share (%) of total imports (exports). INDEC (2023)
Black market XR Parallel (or inof�cial) nominal XR, measured in units of Argentine pesos per one US dollar. The exchange

rate is determined on the inof�cial, parallel market (or black market) for foreign exchange
La Nación (2022)

Table 1.T.6: Sources of macroeconomic data.



Chapter 2

Bank Shocks and Foreign Direct Investment: Evi-

dence from Japanese Microdata

Abstract

We combine matched Japanese bank-�rm credit data with �rm-level data on

foreign direct investment (FDI). We estimate how idiosyncratic bank shocks

affect FDI (1986–2019), while accounting for destination and af�liate-industry

speci�c FDI drivers. Our results show that an increase in the bank shock by one

standard deviation increases the FDI probability (extensive margin) by 0.4%,

which is equivalent to about 8% of the average FDI probability. We also �nd

that bank shocks increase the initial value of investment (intensive margin) by

11%, but the effect is not statistically signi�cant. Channels include productivity,

size, and internal capital markets of parents, as well as the level of �nancial

development across FDI destinations.

Keywords: Bank Shocks, Foreign Direct Investment, Japan.

JEL classi�cation: F23, L20.

This study is co-authored by Horst Raff and Michael Ryan.
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2.1 Introduction

Since the 2008–2009 Global Financial Crisis (GFC), foreign direct investment

(FDI) has experienced a pronounced decline worldwide. Global FDI in�ows

steadily decreased from over 5% of GDP in 2007 to less than 1% in 2023 and 2024.

Similarly, after quintupling between 2000 and 2008, FDI in�ows to emerging

markets and developing economies (EMDEs) declined from about 5% of GDP

in 2008 to around 2% in 2023. This is a broad based development, given that in

60% of EMDEs, the mean FDI-to-GDP ratio in 2012-23 was lower than in 2000-

11 (World Bank (2025)). The decline in FDI has severe economic implications

because FDI has been a primary driving force behind the growth of international

specialization and the globalization of �rm operations (Antras and Helpman

(2004)). In addition, FDI plays an essential role as a source of investment capital,

particularly for less-developed countries (UNCTAD (2011)), provides access to

international production networks (Alfaro (2017)), positively affects innovation

(Bilir and Morales (2020), Guadalupe et al. (2012)), and entails a channel of

transfer of (�rm-speci�c) technology, capital, and ideas, within and between

�rms and sectors across borders (Ramondo and Rappoport (2010), Feldstein

(2000), Blomstr̈om and Wang (1992)).

The causes behind this poor performance and slow recovery of FDI remain

widely debated. Some authors argue that the main reason is the fragile state

of the world economy and the uncertain regulatory environment (UNCTAD

(2011)). Traditional industrial organization models point to product and tech-

nology market shocks, while �nancial markets are assumed to be frictionless

(Navaretti and Venables (2004), Markusen (2002)). Other studies highlight trade

policy uncertainty, macroeconomic and geopolitical risks (World Bank (2025))

or the importance of tax policy (Egger and Raff (2015)).

In this paper, we add another dimension to the debate: Financial frictions. We

empirically explore the impact of bank shocks on FDI. We de�ne a bank shock

as a credit supply shock, which idiosyncratically affects a �rm and is considered

exogenous from the perspective of the �rm.

From a theoretical perspective, foreign ownership provides access to scarce

capital and internal capital markets, thereby relaxing existing �nancial con-

straints in destination-countries (Harrison and McMillan (2003), Eppinger and

Smolka (2025), Alfaro and Chen (2012)). Negative bank shocks may therefore

exacerbate and amplify pre-existing �nancial constraints from �nancial markets

in destination-countries. Bank shocks may also affect FDI due to the lending

channel (Raff et al. (2018)). As argued by Stiglitz and Weiss (1981) and Besanko

and Thakor (1987), credit rationing arises as banks lack complete information

about the riskiness of investment projects. By imposing stringent credit condi-
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tions, they discourage borrowers who want to realize risky projects with a low

success probability. This, in turn, leads to a �nancing probability of less than

one.1 However, many globally operating �rms obtain funding in both national

and international markets. This allows them to realize FDI projects even in the

presence of bank shocks. Moreover, foreign af�liates raise a substantial part of

funding locally whereas their parents only account for a smaller share in total

af�liate debt (Bilir et al. (2019), Feldstein (2000)). During shocks to internal capi-

tal markets, af�liates may reallocate their funding towards �nancial markets in

the destination-countries. Both aspects imply that the relation between bank

shocks and FDI may be mitigated to some extent.

From an empirical point of view, the quanti�cation of bank shocks and their

impact on FDI is demanding. First, it requires the availability of matched bank-

�rm credit data which need to be combined with �rm-level FDI data. It also

requires an identi�cation strategy that disentangles exogenous variations in

credit supply from variations in credit demand. Second, one needs to isolate the

impact of bank shocks on FDI from changes in FDI due to other factors, such

as changes in sectoral demand and productivity. Our identi�cation strategy

addresses these concerns in two ways: First, using matched bank-�rm credit

data from Japan, we identify �rm-speci�c bank shocks (1986-2019) through

differences in credit growth between banks toward the same �rm, while condi-

tioning on credit demand, as in Amiti and Weinstein (2018). Speci�cally, this

approach decomposes the annual change in credit between a bank and �rm

into bank/year and �rm/year dummies. Then, the bank shock is computed

as a weighted average of these bank/year dummies across all banks that lend

to the �rm. Second, by combining the identi�ed bank shocks with data on

new FDI projects undertaken by Japanese parents of multinational corporations

(MNCs), we estimate the elasticity of FDI to bank shocks, while controlling for

determinants at the destination/af�liate-industry-level, similar to Paravisini

et al. (2015).

Our estimation results show that bank shocks signi�cantly impact FDI, particu-

larly at the extensive margin. We �nd that a one standard deviation increase

in the bank shock is expected to increase the probability of undertaking new

FDI by 0.4%, which is equal to around 8% of the average FDI probability for the

years 1986-2019. We further �nd that a one standard deviation increase in the

bank shock is associated with an 11% increase in the initial value of these new

investment projects (”FDI size”, henceforth). However, the effect is statistically

insigni�cant at the conventional levels. Consistent with the view that �rms

1 The stringency of the credit conditions and, thus, the �nancing probabilities are positively
related to banks' re�nancing costs, which are negatively related to bank health (Raff et al.
(2018)).
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cannot re-balance their sources of credit when banks reduce their credit supply,

we demonstrate that bank shocks signi�cantly affect total borrowing of parents.

Together with the baseline estimates, this suggests that bank shocks affect FDI

through the impact on available credit. We further corroborate the consistency

of our results by showing that comparably strong bank shocks have an over-

proportional impact on FDI. Relatedly, investments of parents more reliant on

bank credit and of non-manufacturing parents are more strongly affected by

bank shocks. Non-manufacturing parents also rely more on credit to �nance

their assets.

We further explore potential channels and document that, even though �nancial

development does not impact the link between bank shocks and FDI probability,

once a parent realizes an investment project, the adverse impact on FDI size is

almost fully offset in �nancially well-developed destinations. Lastly, we show

that bank shocks more strongly affect FDI of small and less productive parents,

and of parents with less liquid internal capital markets.

Our paper contributes to the literature on the role of bank credit in international

trade. Interestingly, despite the key role of FDI in enhancing productivity and

living standards across countries2, there are relatively few empirical papers

examining the role of bank shocks in the context of FDI (Froot and Stein (1991),

Raff et al. (2018), Klein et al. (2002)). Furthermore, the existing studies do

not rely on an explicit identi�cation strategy to measure bank shocks and use

proxy variables to instrument for them (e.g., market-to-book ratios). Besides,

most papers focus on FDI �ows to the United States, mostly from Japan. For

example, Raff et al. (2018) employ microdata to estimate the impact of bank

shocks on Japanese FDI in the United States (1980-2000). Using market-to-

book ratios as a proxy for bank health, the authors �nd that reducing bank

health of the primary lender by an average 61% from their high to the sample

mean lowers the predicted number of FDI projects by 21%. The results are

consistent with the �ndings of Klein et al. (2002). Several concerns arise with

the research design of these papers: First, Japanese FDI in the United States

may not be representative of other FDI �ows. Second, more recent papers

(e.g., Amiti and Weinstein (2018)) show that several bank shock proxies (e.g.,

market-to-book ratios) used in the literature explain only a minor portion of

the overall variation of more explicitly identi�ed shocks. Third, most papers

do not account for �rm borrowing from multiple banks which is prevalent in

many settings (see, e.g., Alfaro et al. (2021), Rappoport et al. (2023), Khwaja and

Mian (2008)). We address these gaps in the literature by explicitly identifying

2 For example, using microlevel data on the cross-border operations of multinational corpora-
tions, Alviarez et al. (2023) show that differences in �rm-embedded productivity account for
roughly one third of the cross-country variance in output per-worker, while the remaining
two thirds are explained by country-embedded factors.
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idiosyncratic bank shocks and estimating their impact on the extensive and

intensive margins of global FDI allocations of Japanese companies. Japan is

the world's second-largest source country of FDI out�ows, behind the USA

and ahead of China (UNCTAD (2025)). In addition, we employ these explicitly

identi�ed shocks to examine potential channels through which they in�uence

international investments of MNCs, while controlling for af�liate-industry

speci�c determinants in FDI destinations.

In doing so, we also contribute to the more extensive literature on the role

of bank credit for international trade �ows, documenting that bank shocks

signi�cantly in�uence imports and exports of �rms and industries (Paravisini

et al. (2015), Manova (2008)).3 For example, Paravisini et al. (2015) match

Peruvian customs data with �rm-level bank credit data. Their empirical strategy

exploits the reduction in credit supply due to the capital �ow reversal during

the 2008/09 GFC as an instrument for �rm-speci�c credit supply shifters. They

estimate that a 10% lower credit supply reduces �rm exports at the intensive

margin by 2.3%. Back-of-the-envelope calculations suggest that this reduction

in credit accounts for 8% of the overall drop in Peru's exports during the crisis.

Our �ndings have important implications suggesting that, through the negative

impact on FDI, disruptions in national �nancial systems can have negative

spillover effects on, e.g., economic growth and productivity in other economies.

Furthermore, FDI is not only increasingly directed toward economically and

�nancially less developed countries, but is also increasingly undertaken by

non-manufacturing companies. 4 Since investments by these companies and in

these destinations also tend to be particularly vulnerable to bank shocks, our

results imply that bank shocks constitute an increasingly critical determinant of

global FDI �ows.

This paper is structured as follows: Section 2.2 introduces the data sets and

shows some descriptive statistics. This section also shows that the Japanese

microdata align well with the patterns of multiple countries. In section 2.3, we

offer preliminary evidence on the relevance of credit supply for FDI, using a

simple difference-in-differences model. Section 2.4 explains our main empirical

strategy to estimate the impact of bank shocks on FDI. Section 2.5 presents the

main regression results and summarizes the results of several robustness checks.

In this section, we also examine potential channels which rationalize some of

our �ndings. Section 2.6 concludes.

3 Other papers: Manova (2013), Feenstra et al. (2014), Bricongne et al. (2012), Levchenko et al.
(2010), Beck (2002), Berman and H́ericourt (2010), Manova et al. (2015), Minetti and Zhu
(2011), Muûls (2015).

4 For example, 53% of global green�eld FDI and 64% of cross-border M&As in 2024 were
undertaken by the services sector (UNCTAD (2025)). Regarding Japan, the share of new FDI
projects of manufacturers decreased from over 60% in the early 2000s to less than 40% in 2015.
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2.2 Data

In this section, we introduce the data sets and explain how they are combined.

We then show patterns of Japanese FDI and credit and assess whether they

align with the trends observed across countries.

2.2.1 Data sets

FDI data. FDI data come from Toyo Keizai's ”Japanese Overseas Investment: A

complete listing by �rms and countries” (JOI) database which contains detailed

information on international investments of 3,055 Japanese parents of MNCs,

offering broad destination and industry coverage. Importantly, the JOI database

provides a FDI register and contains, for each foreign af�liate, the geographic

location, the name and equity ownership percentage of each investing Japanese

parent, a written description of the main business line at the time of the parent's

initial investment and the date and value (in million Japanese Yen (JPY)) of the

initial investment (”FDI size”). Following the standard practice in the empirical

FDI literature, we adopt the OECD's de�nition of FDI and limit our sample to

af�liates where Japanese parents hold at least a 10% ownership stake.

We transform the data set into a panel at the parent/destination/af�liate-

industry/year-level. In principle, any existing Japanese �rm is able to realize

international investments in all possible destination/af�liate-industry-pairs.

We consider only �rms that undertake at least one FDI during the period 1986-

2019 and appear in the JOI data set, thereby excluding all other Japanese �rms,

which may potentially be able to realize FDI but did not do so. This also means

that we only consider Japanese parents of MNCs. Furthermore, for each parent,

any destination/af�liate-industry-pair represents a potential investment oppor-

tunity. We only consider destination/af�liate-industry-combinations where we

observe at least one investment during the years 1986-2019. That is, for each

parent, we restrict the universe of potential markets to those in which the parent

undertakes one or more investments during the years 1986-2019. Therefore, our

panel shows, for each parent, whether it realized (or not) any FDI, as well as

the FDI size in a given destination, af�liate-industry, and year (1986-2019).

Credit data. We employ credit data from the Nikkei NEEDS FinacialQuest

”Corporate Borrowings from Financial Institutions” (CBFI) database for the

years 1985-2019. The data set is organized at the bank/�rm/year-level and

provides detailed information on (short- and long-term) credit (in million JPY)

of Japanese listed �rms from �nancial intermediaries such as, e.g., city banks,

trust banks, regional banks, mutual banks, insurance companies and �nancial

holding companies (”banks”, henceforth). We focus on total credit, i.e., the sum

of short-term and long-term credit, that a Japanese �rm receives from a private
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bank in a given year, thereby excluding government-af�liated institutions such

as the Development Bank of Japan. Since the Japanese �scal year (FY) runs

from April to March, we include only �rms that report annual credit data for

the FY ending in March. In doing so, our CBFI data set contains information on

credit relationships between 1,550 �rms and 279 banks.

Firm characteristics. Data on characteristics of Japanese �rms (e.g., assets,

liabilities) come from the Nikkei NEEDS ”Corporate Financial (Tanshin/Yuho)

Data”. The T/Y database compiles �nancial statistics for publicly listed �rms

in Japan, drawing from the Tanshin and the Yuho (or annual securities reports)

databases which are data sources of the Japanese government. The Tanshin

database encompasses interim �nancial statements required to be �led by

Japanese publicly listed �rms. This includes condensed �nancial information

on income and cash �ow statements and balance sheet data. The Yuho database

reports information about �rms' business operations, �nancial performance,

risk, and corporate governance. The T/Y database contains control variables of

1,387 Japanese �rms.

2.2.2 Data merging

Ideally, one would like to have a panel data set covering all �rms and parents,

respectively, which appear in the CBFI, T/Y, and JOI data sets. However, given

that the composition of each of these data sets is different, and that the CBFI data

set on credit, which we use to quantify idiosyncratic bank shocks, covers the

years 1985-2019, we compile a panel data set at the parent/destination/af�liate-

industry/year-level. It covers 1,024 Japanese parents of MNCs for the years

1986-2019. We compile this panel by merging all three data sets (see �gure 2.1),

using the Nikkei company code as a common identi�er. For 701 of these 1,024

parents, we can control for different characteristics (e.g., assets, sales), using the

T/Y data.

Note that the industry classi�cations of the CBFI and JOI data sets are not

identical. We harmonize both classi�cations and assign all parents and af�liates

to one of 15 re-classi�ed industries. Table 2.T.1 in the appendix explains the

reclassi�cation. For example, foreign af�liates belonging to Leisure and Enter-

tainment and parents belonging to Laundry, beauty and bath services are both

re-classi�ed as belonging to Living-Related and Personal Service.

Summary statistics. Table 2.1 provides summary statistics. The difference

between panels A and B is that panel A shows summary statistics for the

sample that does not contain characteristics from the T/Y database (1,024
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Estimation
sample

# Parents: 701
(1986-2019)

Foreign Direct Investment:
Toyo Keizai JOI database

# Parents: 3,055

Credit:
Nikkei NEEDS
CBFI database
# Firms: 1,550
# Banks: 279

Firm controls:
Nikkei NEEDS
T/Y database

# Firms: 1,387

Figure 2.1: Data merging.

Notes: The estimation sample contains 701 parents and covers the years 1986-2019. It is compiled
by merging the CBFI data set (1,550 �rms; 279 banks) with the T/Y (1,387 �rms) and JOI (3,055
parents) data sets, using the Nikkei company code as a common identi�er. The matched sample
without �rm controls covers 1,024 parents.

parents), while panel B shows summary statistics for the sample that contains

these characteristics (701 parents). Note that, since the FDI register of the CBFI

database allows us to compute summary statistics on FDI at both the parent-

level and parent/destination/af�liate-industry-level, we report them at both

levels.

The table shows that Japanese parents borrow, on average, around 47,039

million JPY and 55,895 million JPY, respectively, from around 11-12 banks.

They have an average FDI probability of around 0.2, with an average FDI

size between 28.7 and 34.7 million JPY. In a given destination and af�liate-

industry, the average FDI probability is 0.05 and average FDI size is 4 million

JPY. They hold, on average, 337,015 million JPY in assets and 245,870 million

JPY in liabilities, realize sales and gross pro�ts of 308,963 million JPY and 37,335

million JPY, and have around 2,918 employees.

Figure 2.F.1 shows the sectoral distribution of Japanese parents and of FDI �ows.

The blue bars show, for each parent-industry, the number of Japanese parents

as a share of the total number of parents. The red (green) bars show, for each

af�liate-industry, the number of FDI projects (FDI size) as a share of the total

number of FDI projects (total FDI size). The discrepancy in sectoral af�liation

between parents and foreign af�liates suggests that, in many instances, parents
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Table 2.1: Summary statistics.

Mean Median Std. dev. Min Max

A. Sample without parent characteristics # Japanese Parents = 1,024

Credit (by parent)
Total credit (million JPY) 47039.15 6808 177193 3 3453756
# Banks per Parent 10.71281 7 10.75456 2 133

FDI (by parent)
FDI probability .2229361 0 .4162271 0 1
# FDI projects .4366395 0 1.675672 0 40
Initial FDI value (million JPY) 28.71814 0 1248.011 0 132575.2

FDI (by parent/destination/a�lliate-industry) # Parent/destination/a�lliate-industry pairs = 7,103
FDI probability .0491345 0 .2161496 0 1
Initial FDI value (million JPY) 3.538329 0 425.9921 0 132562

B. Sample with parent characteristics # Japanese Parents = 701

Credit (by parent)
Total credit (million JPY) 55895.69 8699 196117.6 3 3453756
# Banks per Parent 11.71511 8 11.5951 2 133

Characteristics (by parent)
Total assets (million JPY) 337014.9 60685 939827.7 1573 1.41e+07
Total liabilities (million JPY) 245869.8 35099 751247.2 380 1.26e+07
Sales (million JPY) 308963 55263 1242737 259 2.14e+07
# Employees 2917.742 901 9138.001 4 291142
Gross pro�ts (million JPY) 37335.1 8993 99968.33 -112593 1445081

FDI (by parent)
FDI probability .2363931 0 .4248806 0 1
# FDI projects .4901868 0 1.846119 0 40
Initial FDI value (million JPY) 34.72475 0 1394.136 0 132575.2

FDI (by parent/destination/a�lliate-industry) # Parent/destination/a�lliate-industry pairs = 5,799
FDI probability .0493336 0 .2165644 0 1
Initial FDI value (million JPY) 3.850831 0 451.4723 0 132562

Notes: We use the average annual Japanese Yen to US dollar spot exchange rate to express the
initial FDI value in US dollar. Exchange rate data come from FRED.

allocate resources to other sectors than those in which they operate. For example,

56.6% of the parents are manufacturers, followed by wholesale and retail traders

(13%). However, around 40% (26%) of the FDI projects and 50% (17%) of the

investment value are allocated to manufacturing (wholesale and retail trade).

2.2.3 Preview of the data

We now provide descriptive statistics using the Japanese microdata. Panel (a) in

�gure 2.2 plots the total number of (new) FDI projects (red line) and their size

(black line) for each of the years 1986-2019. We observe a gradual reduction in

the number and size of new investments since the turn of the last millennium.

In fact, the total number of (new) FDI projects (FDI size) in 2019 is equal to only

4.3% (0.2%) of the one in 1997 (1995).

Panel (b) displays the time series of the total number of new FDI projects (red
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line) and total credit (black line). The graph shows that Japan experienced a

decrease in total credit since the turn of the last millennium, with total credit in

2019 being equal to only 20% of total credit in 1999. Importantly, the graph also

shows that total credit and FDI exhibit similar dynamics over time, and a high

degree of co-movement. The correlation between both time series is around

0.8.5

Figure 2.2: FDI and credit of Japan (1986-2019): Time series.

(a) Total FDI (1986-2019). (b) Total FDI & Credit

Notes: Panel (a) shows total FDI size, expressed in log million JPY (black line), and the total
number of new FDI projects (red line) for the years 1986-2019. Panel (b) plots the red line from
panel (a) and total credit, expressed in in billion JPY (black line), for the years 1986-2019.

Similarly, in �gure 2.3, we disaggregate the data at the parent-level and plot

the number (panel (a)) and size (panel (b)) of new FDI projects against parents'

total credit. It can easily be seen that greater borrowing is positively related to

the number and size of investment projects.

2.2.4 Micro-macro alignment

In this section, we assess whether the credit and FDI patterns observed in the

Japanese microdata are speci�c to the Japanese context or align with the broader

cross-country trend. We employ aggregate credit and FDI data of 167 countries

for the years 2009-21. Credit data come from the IMF's Financial Development

Index database (version: September 2022). FDI data come from the IMF's Direct

Investment Positions by Counterpart Economy dataset. FDI is measured by the

5 Figure 2.F.2 shows the evolution of total credit for the full CBFI database (red line) and for
the sample that we use in the analysis (black line). The graph underlines that our subsample
matches very well the real dynamics of total credit. Amiti and Weinstein (2018) show that
aggregate lending from the CBFI database exhibits a similar pattern as total commercial
lending in Japan.
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Figure 2.3: Scatterplot with microdata: Credit and FDI.

(a) Credit and # FDI projects. (b) Credit and initial FDI size.

Notes: Correlation between the logarithm of average outstanding credit (x-axis), the logarithm
of the average number of new FDI projects (y-axis, panel (a)) and the logarithm of the average
FDI size (y-axis, panel (b)). Unit of observation: parent.

bilateral FDI stock (in millions of US dollars) between origin- and destination-

countries. Credit is measured by private credit from deposit money banks and

other �nancial institutions (% of origin-country GDP). Table 2.T.2 shows the

countries included in the sample.

Figure 2.4: Scatterplot with macrodata: Credit and FDI.

Notes: Correlation between the logarithm of origin-country's average outward FDI stock (y-
axis), decomposed by debt and equity, and average private credit from deposit money banks
and other �nancial institutions, expressed in % of the origin-country's GDP (x-axis).

Figure 2.4 plots the logarithm of an origin-country's average outward FDI stock

on the y-axis, decomposed by debt and equity, against average credit on the x-

axis. On average, greater levels of credit are associated with greater FDI stocks.

In table 2.T.3, we formally explore the relationship and exploit the within-

country variation over time. The estimation results of a simple regression

model with origin-country and destination-country/year FEs, explained in
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section 2.A.6, suggest that a 1% increase in credit is expected to raise FDI by

0.27%-0.34%.

In �gure 2.5, we explore the geographic heterogeneity of FDI in both microdata

and macrodata sets and divide the destination-countries into low, (lower and

upper) middle, and high income countries. 6 Intuitively, the level of productivity

in FDI destinations may impact the transmission of bank lending on FDI. For

example, �rms subject to credit rationing may be able to more easily cover

�xed costs associated with FDI in economically more developed and productive

destinations. On the other hand, economically less developed destinations may

offer greater returns to investments.

Panel (a) of �gure 2.5 uses the Japanese microdata and separately plots the

cumulative number of new FDI projects by income levels across destinations

(1986=100). The graph shows that Japanese FDI was primarily allocated to low

and middle income countries. Figure 2.F.3 plots the cumulative FDI projects

by the destinations' geographic region. West and South Asia experienced the

strongest increase in Japanese FDI in�ows, followed by East Asia, Central Asia

and Africa. In contrast, FDI to Europe, North America and Australia and Ocea-

nia grew at a slower pace. Panel (b) of �gure 2.5 plots Japan's outward FDI stock

using the macroeconomic data. Consistent with panel (a), low and medium

income countries experienced greater FDI in�ows from Japan compared to high

income countries. Panel (c) decomposes Japan's FDI �ows by the levels of �nan-

cial development across destination-countries. The graph shows that Japanese

FDI �ows to destination-countries characterized by low and medium �nancial

development grew faster compared to �nancially well-developed destinations.

A similar pattern is observed across countries, i.e., for the full sample of coun-

tries included in the macroeconomic data. Panel (d) plots the FDI stock by the

destination-country income level, and panel (e) decomposes FDI stock by the

levels of �nancial development across destinations. Consistent with panels

(a)-(c), destination-countries with low and medium levels of both income and

�nancial development experienced greater FDI in�ows.

In table 2.T.4, we separately estimate the regression model from above for

subsamples that contain only destination-countries with either low and medium

or high �nancial development (income). Credit is signi�cantly related to FDI

only in destinations with low and medium levels of �nancial development and

income.

6 Income classi�cation comes from IMF's Financial Development Index database.
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Figure 2.5: FDI trends: Micro- and macrodata.

(a) Destination-country
income, Japan, Microdata.

(b) Destination-country
income, Japan, Macrodata.

(c) Destination-country
�nancial development

Japan, Macrodata.

(d) Destination-country
income, All countries,

Macrodata.

(e) Destination-country
�nancial development, All

countries, Macrodata.

Notes: Panel (a) uses the Japanese microdata and plots the cumulative number of new FDI
projects (1986=100) by destination-country income. Panels (b) and (c) use the macrodata and
plot the total FDI stock of Japan (2009=100) by destination-country income and by level of
destination-country �nancial development. Panels (d) and (e) use the full macrodata and plot
the total FDI stock across all origin-countries (2009=100) by destination-country income and
by level of destination-country �nancial development. Financial development is measured by
private credit from deposit money banks and other �nancial institutions as % of destination-
country GDP (see, e.g., King and Levine (1993), Beck et al. (2000)). Countries with low (high)
levels of �nancial development are those whose average ratio (2009-21) is in the bottom (top)
quartile of the distribution. Table 2.T.2 shows the income classi�cation by country which is
based on IMF's Financial Development Index database.

2.3 Bank shocks and FDI: preliminary evidence from

the 2008/09 GFC

The evidence presented in the previous section suggests that bank lending

in�uences FDI �ows. To further carve out the role of credit supply, we use a

quasi-experimental research design inspired by Manova (2008). Employing a

sample of 91 countries (1980-97), she shows that equity market liberalizations

increase exports disproportionately more in sectors that require more outside

�nance or employ fewer collateralizable assets, indicating that bank shocks are

important drivers of sectoral trade �ows.
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We interpret the 2008/09 GFC as a negative shock to the availability of credit. 7

Using the Japanese microdata, we then assess the impact of the crisis on the

extensive (FDI probability) and intensive margin of FDI (FDI size) undertaken

by parents which belong to industries with different degrees of external �nance

dependence. As in Paravisini et al. (2015), we use data from Chor and Manova

(2012) on industries' external �nance dependence, based on cross-sectoral data

of US �rms (1996-2005) from Compustat. 8

Section 2.A.9 explains the difference-in-differences (DiD) framework in detail.

We regress FDI probability and size, observed at the parent/destination/af�liate-

industry/year-level, on a dummy variable that is equal to one (zero) if a

Japanese parent is less (more) dependent on external �nance, interacted with

a time-varying indicator that is equal to zero (one) before (after) the year

2009.9 We consider the years 2006-08 as pre-treatment and the years 2009-12 as

post-treatment period. In all regressions, we control for destination/af�liate-

industry/year and parent/destination/af�liate-industry �xed effects. The

former absorb, e.g., af�liate-industry-wide changes of demand in destinations.

The latter capture, e.g., historical ties with destination markets. To test whether

less �nancially constrained parents experienced a greater rise in credit during

the crisis, we additionally consider total borrowing as outcome variable.

We exploit the panel structure of the data and estimate the DiD model by year.

The underlying key assumption is that the evolution of credit and FDI of parents

with a high and low dependence on external �nance would have been stable

in absence of the crisis. Figure 2.6 shows that FDI probability (panel (a)) and

borrowing (panel (b)) of parents with high and low external �nance dependence

do not exhibit systematically different pre-trends prior to the crisis. That is,

the evolution of FDI and borrowing in the pre-crisis period was, on average,

the same across parents. However, after the the start of the crisis, we observe

a greater increase in both variables among parents with low relative to those

with high external �nance dependence. That is, less �nancially dependent

parents experienced a relative increase in the probability of undertaking FDI

and in borrowing, with a positive impact throughout all four post-crisis years.

Regarding the intensive margin of FDI, there is no systematic pattern (panel (c)).

Regarding the average effect size, we �nd a signi�cant differential increase in

FDI probability by 2.5% (average probability: 4.05%), an insigni�cant increase

7 See also, e.g., Tong and Wei (2011), Chor and Manova (2012), Chodorow-Reich (2014).

8 Since the industry classi�cation in our sample is different compared to Chor and Manova
(2012), we re-classify and harmonize parent-industries. Table 2.T.5 explains the re-
classi�cation and shows the external �nance dependence.

9 We consider all parents belonging to an industry with a below-median (above-median)
fraction of total capital expenditures not �nanced by internal cash �ows to be less (more)
dependent on external �nance.
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in FDI size by 83.33% and a signi�cant increase in total credit by 13% (table

2.T.6).

Figure 2.6: Bank shocks and FDI: Event studies (2008/09 GFC)

(a) FDI: Extensive margin. (b) Total borrowing. (c) FDI: Intensive margin.

Notes: Estimation results of equation (2.9). Point estimates and 95% con�dence inter-
vals (CIs) by year. All regressions control for destination/af�liate-industry/year FEs and
parent/destination/af�liate-industry FEs.

Taken together, the preliminary evidence suggests that bank lending signi�-

cantly impacts �rms' international investments - not only in the case of Japan

but also across multiple countries. Nevertheless, there are several serious short-

comings with this conclusion. First, the correlations do not re�ect a causal

relationship since credit is an equilibrium outcome. Regressing FDI on credit

does not isolate the effect of credit on FDI from changes in credit in response to

factors also impacting FDI. Second, less �nancially dependent �rms may also

operate in af�liate-industries which rely less on credit. In this case, it may be

challenging to claim that the DiD estimates primarily re�ect the crisis' impact

on FDI through its impact on credit supply.

2.4 Empirical strategy

In this section, we present our empirical strategy for estimating the impact of

bank shocks on FDI. First, we employ the methodology of Amiti and Weinstein

(2018) and estimate bank shocks based on the CBFI sample, before merging

with the JOI and T/Y data. 10 Then, we use the bank shock estimates and the JOI

database to quantify the impact on FDI, while controlling for determinants at the

destination/af�liate-industry-level. We also control for parent characteristics,

using the T/Y database.

10The approach of Amiti and Weinstein (2018) has been applied in several papers, such as
Meinen and Soares (2022), Alfaro et al. (2021), Amiti and Weinstein (2018), Gutíerrez and
Moral-Benito (2024), Mizobata (2023), Degryse et al. (2019).
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2.4.1 Estimation of bank shocks

To estimate bank shocks, we regress, for each of the years 1986-2019, the change

of credit between bank band �rm f in year t, �K fbt , on a bank/year dummy,

� bt, and �rm/year dummy, � f t :

�K fbt = � bt + � f t + " fbt : (2.1)

Conceptually, � bt is identi�ed by comparing differences between banks in their

credit growth towards the same �rm in year t. That is, it measures the difference

in lending growth to the same �rm by two or more banks in a given year. � f t

absorbs any �rm-wide factors which equally affect credit across all creditor

banks in year t (see also Khwaja and Mian (2008)). That is,� f t captures factors

that uniformly impact a �rm's borrowing across all its banks in a given year.

" fbt is the error term that is assumed to be orthogonal to the bank/year and

�rm/year dummies. 11

The estimates of � bt, �̂ bt, are used to compute the bank shock hitting �rm f in

year t, �� f t :

�� f t =
X

b

K fbt�1P
b K fbt�1

�̂ bt: (2.2)

In equation (2.2), �̂ bt is multiplied with the share of each bank b's credit in �rm

f 's total borrowing in year t � 1 . Then, the bank shock, �� f t , is computed by

aggregating over all banks that provide credit to �rm f in t � 1.

Identi�cation concerns. Importantly, the empirical strategy implicitly identi�es

bank shocks for multi-bank �rms since estimates of � bt are obtained by compar-

ing credit growth differences between (multiple) banks towards the same �rm.

Panel A in table 2.T.7 shows the share of single and multi bank-�rm observa-

tions. In relatively few instances (0.34% of all observations), �rms borrow only

from one bank. In contrast, in around 70% of all observations, �rms borrow

from 2-20 banks. To compute the bank shocks, we exclude single bank-�rm

observations from the sample. Relatedly, panel B depicts the distribution of

banks' shares in �rms' total borrowing. In around 90% of all observations, the

shares are lower than 30%, highlighting that �rms do not only borrow from

several banks but also diversify their volumes of borrowing.

Next, we assess how well the observed growth in banks' total credit, �K bt,

matches the one estimated by the model in equation (2.1), � K̂ bt. Formally:

11To estimate �̂ bt and �̂ f t , we implement the “AWshock” command in STATA, developed by
Amiti and Weinstein (2018).
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� K̂ bt =
X

f

K fbt�1P
f K fbt�1

(�̂ bt + �̂ f t ) (2.3)

Equation (2.3)states that estimated credit growth is equal to the bank/year and

�rm/year dummies, weighted by the share of �rm f 's credit in bank b's total

lending and aggregated over all �rms that borrow from bank b in year t � 1 .

Panel (a) in �gure 2.7 plots � K̂ bt on the x-axis and �K bt on the y-axis.12 The

graph illustrates that the estimated credit growth matches the observed credit

growth very well, with R 2 being equal to 0.9528.

Figure 2.7: Plausibility of bank shocks.

(a) Actual and predicted credit growth. (b) Bank shocks and credit size.

Notes: Panel (a) shows the relation between observed credit growth,�K bt , (y-axis) and credit
growth predicted by the model described in equation (2.1), i.e., � K̂ bt =

P
f

K fbt�1P
f K fbt�1

(�̂ bt + �̂ f t )

(x-axis). Panel (b) plots, for each of the years 1986-2019, the� and 95% CIs from the estimation
of equation (2.4).

We further check whether, conditional on the size of the previous credit relation-

ship, �rms that demand credit from two or more banks receive larger credits

from banks with a larger �̂ bt (see Alfaro et al. (2021)). The intuition behind

this test is that, if the identi�ed bank/year dummy re�ects the supply side of

a bank-�rm credit relationship, a bank with a larger �̂ bt should extend larger

credits to the same �rm. Formally, we regress, for each of the years 1986-2019,

the (log) amount of credit between bank band �rm f , ln(K fb ), on the estimated

bank dummy, �̂ b, while conditioning on �rm �xed effects, � f , and lagged credit,

L:ln(K fb ):

ln(K fb ) = � �̂ b + � f + L:ln(K fb ) + � fb : (2.4)

12We exclude the upper 1% percentile of actual credit growth to account for unrealistically large
variations in observed credit.
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Panel (b) in �gure 2.7 plots the estimated � by year. Despite substantial year-

on-year differences, the coef�cient is positive and statistically signi�cant in all

years, highlighting that the identi�ed bank/year dummy re�ects the supply

side of the credit relationship.

A �nal concern with equation (2.1)is that the estimation of � bt and � f t may be bi-

ased in the presence of bank-�rm interactions. However, bank-�rm interactions

can only be correctly identi�ed if some of their components are orthogonal to

the �rm/year and bank/year dummies. And this orthogonality, in turn, implies

that the estimation of the bank shocks remains unaffected by the inclusion of

bank-�rm interactions. 13

2.4.2 Impact of bank shocks on FDI

Having estimated the idiosyncratic bank shocks, we quantify their impact on

Japanese FDI for the years 1986-2019. Speci�cally, we estimate the following

regression model:

Ypdst = � dst + � pds + ' jt + 
 �� pt + � 1Xpt�1 + � 2� pt + " pdst : (2.5)

Ypdst denotes the outcome variable, which is a binary indicator that is equal

to one if a Japanese parentp realizes any positive number of FDI projects in

destination d, af�liate-industry s and year t (and zero otherwise). That is,

Ypdst = Pr(FDI pdst > 0) .14 In addition to this extensive margin, we use the

intensive margin of FDI as second outcome variable. The intensive margin

of FDI is the logarithm of FDI size of all FDI projects undertaken by parent

p in destination d, af�liate-industry s and year t, FDI pdst , given that parent

p realizes any FDI in destination d, af�liate-industry s and year t. That is,

Ypdst = E(ln(FDI pdst)jFDI pdst > 0).
�� pt denotes the identi�ed bank shock, which affects parent p in year t (see

equation (2.2)).15

Following Paravisini et al. (2015), we control for unobserved cross-sectional het-

erogeneity in two ways: First, destination/af�liate-industry/year �xed effects,

� dst , capture, e.g., af�liate-industry wide variations of demand or production

costs in destinations. Second, parent/destination/af�liate-industry �xed effects,

� pds, absorb time-invariant factors such as destination and af�liate-industry spe-

ci�c knowledge or historical ties of Japanese parents with destination markets.

In addition, we include parent-industry/year �xed effects, ' jt , which account

for year-speci�c factors affecting all parents within the same parent-industry j .

13 For further details, see section 2.A.11 and Amiti and Weinstein (2018).

14To simplify the interpretation, we multiply the outcome with 100.

15 Mean: 0.002; Median: 0.004; Std.dev: 0.037; Min: -.357; Max: 1.396.
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All regressions contain the shock to credit demand by a parent (”Parent shock”,

henceforth; see equation (2.1)), � pt , as well as a set of lagged controls,Xpt�1 ,

capturing observable confounders at the parent-level. We include the logarithm

of total assets minus total liabilities (net assets) as a measure for leverage and

net wealth, and the logarithm of sales as a measure for size and productivity.

We cluster standard errors at the parent-level.

Our coef�cient of interest, 
 , estimates the elasticity of the intensive and exten-

sive margin of FDI to bank shocks. We expect 
 > 0 , meaning that positive bank

shocks increase FDI probability and size.16

2.5 Results

2.5.1 Intensive and extensive margin

Table 2.2 reports our baseline results. Columns (1)-(2) show the estimation

results for the extensive margin of FDI, and columns (3)-(4) for the intensive

margin of FDI. Columns (1) and (3) report the results for the models that control

for the full set of �xed effects but no further controls. Columns (2) and (4)

additionally include the controls.

Table 2.2: Bank shocks and FDI: Baseline results.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2) (3) (4)

Bank shockpt 0.3330*** 0.4132*** 0.0661 0.1114
(0.0867) (0.0829) (0.0708) (0.0804)

Adj. R2 0.0315 0.0389 0.3721 0.3707
# Observations 144,385 119,385 2,088 1,830

Baseline controls No Yes No Yes
Parent shock Yes Yes Yes Yes
Parent � destination � af�liate-industry FE Yes Yes Yes Yes
Parent-industry � year FE Yes Yes Yes Yes
Destination � af�liate-industry � year FE Yes Yes Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.

The point estimates in columns (1)-(2) have a positive sign and are statistically

signi�cant at the conventional levels, highlighting that positive bank shocks

16We run the regressions by using the ”reghdfe”-command in STATA, thereby automatically
dropping singeltons due to nested within-clusters which may lead to erroneous inference
(Correia (2015)).
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signi�cantly increase FDI probability. Quantitatively, an increase in the bank

shock by one standard deviation translates into a 0.4132% increase in FDI

probability, which is equal to around 8% of the average FDI probability of

4.9334% for the years 1986-2019. Regarding the intensive margin of FDI, the

point estimates in columns (3)-(4) have a positive sign but are not statistically

signi�cant at the conventional levels. 17 The size of the coef�cient in column (4)

implies that, conditional on undertaking FDI, an increase in the bank shock by

one standard deviation is expected to increase FDI size by 11%. Regarding the

control variables, we document that higher leverage (lower net assets) reduces

FDI probability while increases in sales raise it. We do not �nd a statistically

signi�cant impact of these variables on FDI size (table 2.T.8).

It should be noted that the estimated coef�cients in columns (3)-(4) are not sig-

ni�cantly different from zero. A main issue is that this result may be explained

by the very granular level of aggregation and large number of �xed effects

included in the speci�cation. To check whether this is the case, we re-estimate

equation (2.5)at the parent-year-level. That is, we regress FDI size by parent p

in year t on the bank shock, parent shock, baseline controls, and parent �xed

effects. We alternatingly include either parent-industry/year or year �xed ef-

fects. Table 2.T.9 shows that the coef�cients have a positive sign but remain

statistically insigni�cant.

In table 2.T.10, we additionally examine the impact on the number of destina-

tions and af�liate-industries served by parents. The regression results show that

an increase in the bank shock signi�cantly raises the number of destinations

and af�liate-industries.

2.5.2 Validation tests

We employ two econometric exercises to validate that bank shocks indeed drive

FDI. First, we replace the continuous bank shock variable with dummies, which

indicate whether the shocks lie within the bottom quartile (P25), below or above

the median (P50), or within the top quartile (P75) across parents in a given year.

Second, we explore whether the effect is more pronounced, the more a parent

relies on bank credit to fund its assets, measured by parents' credit-to-assets

ratios (Dass and Massa (2011), Delis et al. (2017), Gebauer et al. (2018)).

Table 2.3 summarizes the regression results of the �rst test. The estimates

highlight that comparably weak (strong) bank shocks have a more negative

(more positive) effect on the extensive margin of FDI (columns (1)-(4)). The

same is not true for the intensive margin of FDI (columns (5)-(8)).

17The p-values in columns (3) and (4) of table 2.2 are 0.351 and 0.168.
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Table 2.3: Bank shocks and FDI: Impact by size of bank shocks.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2) (3) (4) (5) (6) (7) (8)

1(Bankshockpt < p25) -0.5013*** -0.1659
(0.1913) (0.1618)

1(Bankshockpt < p50) -0.4153** -0.1327
(0.1713) (0.1304)

1(Bankshockpt > p50) 0.4293** 0.0987
(0.1705) (0.1356)

1(Bankshockpt > p75) 0.6494*** 0.0468
(0.1973) (0.1640)

Adj. R2 0.0388 0.0388 0.0388 0.0388 0.3700 0.3701 0.3698 0.3695
# Observations 119,385 119,385 119,385 119,385 1,830 1,830 1,830 1,830

Notes: All regressions contain parent shock, baseline controls, parent/destination/af�liate-
industry FEs, Parent-industry/year FEs and destination/af�liate-industry/year FEs. Standard
errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01, ** p< 0.05, *
p<0.1.

Regarding the second exercise, panel (a) of �gure 2.8 shows how bank shocks

affect the extensive margin of FDI of parents differently relying on bank credit.

We �nd that the impact on FDI probability is comparably small and statistically

insigni�cant for parents whose credit-to-assets ratios lie in the bottom quartile of

the distribution. In contrast, the estimated coef�cient is larger and signi�cantly

different from zero when we exclude these parents. Finally, bank shocks most

strongly affect FDI of parents whose credit-to-assets ratios lie above the median

and in the upper quartile of distribution.

Figure 2.8: Bank shocks and FDI: Reliance on bank credit.

(a) Impact by reliance on bank credit. (b) Sectoral reliance on bank credit.

Notes: Panel (a) shows the estimated coef�cients of�� pt and 90% CIs coming from the estimation
of equation (2.5). We separately estimate the regressions for subsamples which contain parents
whose credit-to-assets ratios lie in the bottom quartile (P25), above the bottom quartile (Excl.
P25), above the median (Excl. P50) and in the top quartile (Excl. P75) of the empirical distribu-
tion in year t. Panel (b) shows the density distribution of the average credit-to-assets ratio of
manufacturing (black line) and non-manufacturing (red line) parents.
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Similarly, bank shocks should have a stronger impact on sectors which depend

more on credit. Panel (b) of �gure 2.8 shows that the distribution of the aver-

age credit-to-assets ratio of non-manufacturing parents lies to the right of the

distribution of manufacturing parents. Therefore, if credit availability crucially

affects FDI, we would expect non-manufacturing parents to be more affected

by bank shocks.

Table 2.4 shows the regression results for subsamples that contain either manu-

facturing or non-manufacturing parents. Bank shocks have a more meaningful

impact on the extensive margin of FDI of non-manufacturing parents. 18 The

coef�cients imply that increasing the bank shock by one standard deviation is

expected to increase FDI probability by 0.2094% in the case of manufacturing

parents, and by 0.7665% in the case of non-manufacturing parents (columns

(1)-(2)). Again, we �nd that the coef�cients regarding the intensive margin of

FDI are not statistically different from zero (columns (3)-(4)).

Table 2.4: Bank shocks and FDI: Heterogeneity by parent-industry

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

Manufacturing Non-Manufacturing Manufacturing Non-Manufacturing

(1) (2) (3) (4)

Bank shockpt 0.2094** 0.7665*** 0.0493 0.2663
(0.1054) (0.1106) (0.1041) (0.1679)

Adj. R2 0.0167 0.0507 0.3436 0.3385
# Observations 69,794 46,807 921 741

Baseline controls Yes Yes Yes Yes
Parent shock Yes Yes Yes Yes
Parent � destination � af�liate-industry FE Yes Yes Yes Yes
Parent-industry � year FE No Yes No Yes
Destination � af�liate-industry � year FE Yes Yes Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.

A potential concern is that a high reliance on bank credit may be correlated with

general balance sheet weaknesses and may re�ect a high degree of �nancial

vulnerability (Meinen and Soares (2022)). To disentangle both aspects, we

expand equation (5) by an interaction term between the bank shock and a

binary variable which is equal to one if a parent's (1) liquidity ratio (short-

term assets to short-term liabilities), (2) asset tangibility (tangible assets to total

assets), (3) indebtedness (total liabilities to total sales), (4) debt maturity (short-

term liabilities to total liabilities) and (5) non-bank debt (non-bank related debt to

total assets) is above the median across parents in a given year. These indicators

18 Please note that it is not necessary to include parent-industry/year �xed effects for the
subsample that contains only manufacturers.
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are commonly employed in the literature as measures of �nancial vulnerability

(Manova (2008), Manova et al. (2015), Wang and Wang (2015), Eppinger and

Smolka (2025), Garicano and Steinwerder (2016), Meinen and Soares (2022)).

We compare these measures of �nancial vulnerability with the credit-to-assets

ratio (bank debt).

Figure 2.9 plots the coef�cients of the interaction terms and 90% con�dence

intervals (CIs), con�rming that the impact of bank shocks on FDI is stronger for

parents with a high reliance on bank credit. In contrast, none of the �nancial

vulnerability indicators affects the relationship between FDI and bank shocks,

supporting the view that the dependence on credit matters for FDI rather than

�nancial vulnerability.

Figure 2.9: Bank shocks and FDI: Role of �nancial vulnerability.

Notes: � coef�cients and 90% CIs from the estimation of Ypdst = � dst + � pds + ' jt + 
 �� pt +
�( �� pt � 1(F inV ulnerability pt > p50)) + � 1Xpt�1 + � 2� pt + " pdst : F inV ulnerability pt is a proxy
variable which measure parents' �nancial vulnerability in year t: liquidity ratio (short-term
assets to short-term liabilities), asset tangibility (tangible assets to total assets), indebtedness (total
liabitilies to total sales), debt maturity (short-term liabiltities to total liabilities) and non-bank debt
(non-bank related debt to total assets). Bank debt is the credit-to-assets ratio.

2.5.3 Bank shocks and borrowing

Our results relate FDI to bank shocks and underscore the crucial role of credit

supply in driving FDI. However, bank shocks may not necessarily affect overall

borrowing of parents since they may be able to offset such shocks by substituting

their creditors, leaving total borrowing unaffected despite a decline in credit

from individual banks (Meinen and Soares (2022)). To credibly claim that bank

shocks drive FDI through the impact on borrowing, we need to show that they

indeed affect parents' overall borrowing. To do this, we regress the change in

parent p's total borrowing in year t, �K pt =
P

b K bpt �
P

b K bpt�1P
b K bpt�1

, on the bank shock

and the same controls and �xed effects as in equation (2.5).
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Table 2.5 shows that an increase in the bank shock by one standard deviation

leads to a statistically signi�cant increase in borrowing growth by 3.13 percent-

age points. The effect is economically sizable, considering an average borrowing

growth rate of 6.87%. The result implies that parents cannot re-balance their

sources of credit when banks reduce their credit supply. Then, the reduction in

credit supply and borrowing negatively affects FDI.

Consistent with the �nding that bank shocks more strongly affect FDI of non-

manufacturing �rms due to their greater reliance on bank credit, we also docu-

ment that bank shocks more strongly affect borrowing of non-manufacturers

(61% ") than of manufacturers (36% ") (table 2.T.11).

Table 2.5: Bank shocks and borrowing.

Dependent variable �K pt = (
P

b K bpt �
P

b K bpt�1 )=
P

b K bpt�1

(1)

Bank shockpt 0.0313***
(0.0092)

Adj. R2 0.5859
# Observations 119,385
Baseline controls Yes
Fixed effects Yes

Notes: Regression includes controls, parent shock, parent/destination/af�liate-industry FEs,
parent-industry/year FEs, and destination/af�liate-industry/year FEs. Standard errors, re-
ported in the parentheses, are clustered at the destination/af�liate-industry-level. *** p < 0.01, **
p<0.05, * p<0.1.

2.5.4 Robustness

In this section, we conduct several empirical exercises to corroborate the robust-

ness of the main results.

Aggregation. As outlined in section 2.2, we rely on the FDI register of the JOI

database, which we transformed into a panel at the parent/destination/af�liate-

industry/year-level. To check whether the way we transformed the data affects

the estimated impact on FDI probability, we collapse them at the (1) parent-level,

(2) parent/destination-level, and (3) parent/destination/af�liate-industry-level.

In (2), we consider all possible destinations of our data set, as well as only those

destinations in which a parent invests at least once between 1986 and 2019. In

(3), we consider all possible destination/af�liate-industry combinations of our

data set.

Table 2.T.12 summarizes the results. Although the size of the point estimates

differ, they are always positive and statistically signi�cant. The point estimate
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reported in column (1) is equal to 4.5% of the average FDI probability. Regarding

the parent/destination-level, we �nd that an increase in the bank shock by one

standard deviation is expected to increase FDI probability by 0.5413% (column

(2)) and 0.0502% (column (3)), equivalent to around 8% and 12.5% of the average

FDI probability. Finally, the coef�cient in column (4) represents 15% of the

average FDI probability for the years 1986-2019.

Macroeconomic cycle and economic crises. The literature on the economic

impact of credit supply shocks is inconclusive regarding their relevance dur-

ing the macroeconomic cycle. Some studies �nd that they signi�cantly affect

economic outcomes during expansions (Amiti and Weinstein (2018), Degryse

et al. (2019)) whereas other work documents that they matter mostly in times of

crises and recessions (Greenstone et al. (2020), Alfaro et al. (2021)). We explore

this heterogeneity and separate economic expansions from recessions, using the

OECD recession indicator. We also test whether the impact is stronger during

economic crises as identi�ed by Jord �a et al. (2017) and Amiti and Weinstein

(2018)).19

Table 2.T.13 shows that bank shocks have a stronger impact on FDI probability

during recessions (column (1)) and crises (column (2)), even though the dif-

ferences are not signi�cant. In addition, while the impact on FDI size is not

statistically different during expansions and recessions (column (3)), we �nd

that bank shocks have a signi�cantly lower impact during crises (column (4)).

Af�liate ownership. We classify each FDI project either as (1) whole ownership

by one Japanese parent (”Whole Ownership”), (2) joint venture between one

or more Japanese parents with one or more foreign �rms (”Foreign JV”), or

as (3) joint venture between two or more Japanese parents (”Japanese JV”).

Regarding (1), a FDI project is de�ned as Whole Ownership if the share in total

ownership held by the primary listed Japanese parent of the af�liate is 95% or

more. Regarding (2), we classify a FDI project as Foreign JV if the share in total

ownership held by non-Japanese parents is 5% or more. Consequently, all other

FDI projects are classi�ed as Japanese JV.

As summarized in table 2.T.14, we �nd that bank shocks do not signi�cantly

impact Japanese JVs (column (2)), whereas they affect foreign JVs and whole

ownership. The positive impact of a one standard deviation increase in the

bank shock is equivalent to 8% of the mean FDI probability in the case of whole

ownership (column (1)), and to 13% in the case of foreign JVs (column (3)).

Again, bank shocks do not signi�cantly affect FDI size (columns (4)-(6)).

Af�liate-industries and destinations. We examine whether certain af�liate-

19 OECD recession indicator data is available under https://fred.stlouisfed.org/series/JPNRE
CP (last access: June 22, 2025). Expansions: 1988-91, 1993, 1996, 2000, 2003-07, 2010, 2017-19.
Recessions: 1986-1987, 1992, 1994-1995, 1997-99, 2001-02, 2008-09, 2011-16. Crises: FY 1991,
1993, 1998, 2009.
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industries or destinations bias the baseline results. To address this concern,

we alternatingly exclude either one destination or af�liate-industry from the

sample and re-run the regressions.

Figure 2.F.4 plots the point estimates and 90% CIs for the subsamples that ex-

clude af�liate-industries, while �gure 2.F.5 refers to the exclusion of destinations.

We document that neither certain af�liate-industries nor certain destinations

appear to matter for the effect of bank shocks on FDI probability. Regarding FDI

size, the estimated coef�cients are not statistically different from zero. Note that

the coef�cient nulli�es when we exclude manufacturing af�liates. Interestingly,

we �nd a meaningful and signi�cant relation between bank shocks and FDI

size once we exclude China or USA from the sample. Thus, the insigni�cant

overall effect of bank shocks on FDI size in our baseline may come from the

inclusion of these destinations in the sample.

2.5.5 Channels

In this section, we examine potential factors that may contribute to parents'

heterogeneous responses to bank shocks. In doing so, we learn about the

channels through which bank shocks affect FDI. We do this by augmenting

our baseline speci�cation (equation (2.5)) with an interaction term between the

bank shock variable and a categorical variable, ZG, that indicates the group G

to which a parent or a destination belongs. Formally:

(2.6)Ypdst = � dst + � pds + ' jt + 
 �� pt +
X

G

� G(ZG � �� pt) + � 1Xpt�1 + � 2� pt + " pdst :

The coef�cient of interest, � G, estimates to what extent bank shocks are ampli-

�ed or attenuated by channel ZG. As before, we consider both the intensive and

extensive margin of FDI as outcomes.

First, we compare destinations characterized by an above-median measure

of �nancial development with destinations characterized by a below-median

measure of �nancial development. Second, we compare highly productive and

medium-productive parents with parents characterized by low productivity.

Highly productive parents are the ones whose productivity lies within the top

quartile, and parents with a low productivity are the ones whose productiv-

ity lies within the bottom quartile of the distribution. Parents with medium

productivity are the ones whose productivity lies in between. We follow Ver-

hoogen (2008) and Guadalupe et al. (2012) and measure productivity by parents'

sales in year t relative to the average parent-industry sales. We use the same

approach to classify parents according to, third, their size (assets relative to the

parent-industry average), and, fourth, the size of their internal capital markets,

approximated by total af�liate sales.
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Financial development. Intuitively, the more �nancially developed a destina-

tion is, the easier it is for af�liates to rebalance their sources of funding and

circumvent bank shocks hitting their parents. As before, our primary measure

for �nancial development is private credit from deposit money banks and other

�nancial institutions as a share of GDP of destination d in year t. Thus, �nancial

development is measured by the size of �nancial institutions and markets (�-

nancial depth). In a robustness check, we use total stock market capitalization

as a share of GDP.20

Productivity and size. Productivity and size may in�uence the relationship

between bank shocks and FDI for several reasons. First, bigger and more

productive parents may have a greater cash �ow and a higher market value,

and can more easily cover �xed costs associated with FDI (Raff et al. (2018),

Klein et al. (2002), Froot and Stein (1991), Klein and Rosengren (1994)). Second,

they should also have better access to debt and equity markets, which helps

to smooth �uctuations in credit and realize investments. Third, size and pro-

ductivity may also correlate with age and accumulated investment experience.

This reduces investment risk, as older parents accumulated knowledge and

experience in handling uncertainty (Herriott et al. (1985)), as well as reputation

and market position, which increases ties with customers and suppliers (Coad

et al. (2016)). For these and other reasons, smaller and less productive parents

may more sensitively react to changes in credit availability, as documented by

various scholars (Mehrotra and Sergeyev (2021), Gertler and Gilhrest (1994),

Sharpe (1994), Fort et al. (2013)).

Internal capital markets. Lastly, we check whether the amount of total af�liate

sales affects the impact of bank shocks on FDI. Af�liate sales represent a source

of internal funding and can be considered a proxy for the size and liquidity of

internal capital markets. In a robustness check, we consider retained earnings

and the cumulative number of foreign af�liates in a given year. Regarding the

latter, the intuition is that a larger network of af�liates indicates more sizable

and liquid internal capital markets.

Table 2.6 shows the estimation results of equation (2.6) for each channel ZG.

First, the insigni�cant and small point estimate in column (1) highlights that

�nancial development does not affect the relation between bank shocks and

FDI probability. In contrast, column (2) shows that, even though �nancial

development does not impact the link between bank shocks and FDI probability,

once a parent realizes an investment project, the adverse impact on FDI size is

almost fully offset by a high degree of �nancial development in destinations.

In columns (3)-(4), we explore the relevance of size, and in columns (5)-(6), the

relevance of productivity. The coef�cients in column (3) imply that bank shocks

20 Data come from the Global Financial Development Database (version: September 2022).
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have a signi�cantly stronger impact on the FDI probability of small parents.

Interestingly, the magnitudes of the interaction terms show that the difference

between small and mid-sized parents is greater than between small and large

parents. The interactions regarding FDI size in column (4) are not statistically

signi�cant.

Regarding productivity, we �nd that the impact of bank shocks on FDI probabil-

ity is particularly strong for less productive parents compared to parents which

lie in the middle of the distribution (column (5)). Interestingly, although less

productive parents are more strongly affected by �nancial shocks compared to

highly productive ones, the difference is not statistically signi�cant. Regarding

FDI size, none of the coef�cients is statistically signi�cant (column (6)).

Lastly, the coef�cients in column (7) imply that bank shocks more strongly affect

the extensive margin of FDI of parents with lower total af�liate sales compared

to parents in the middle of the distribution. The same is true when we compare

parents with low and large af�liate sales, even though the coef�cient of the

interaction is smaller and not statistically signi�cant. Again, the coef�cients for

FDI size are not statistically signi�cant (column (8)).

Taken together, the results highlight that bank shocks more strongly affect FDI

of small and less productive parents. Furthermore, larger and more liquid

internal capital markets also attenuate the impact of bank shocks on FDI.

Table 2.6: Bank shocks and FDI: Channels.

Financial development Size Productivity Internal capital markets

(1) (2) (3) (4) (5) (6) (7) (8)

Bank shockpt 0.3877** 1.9776*** 0.9314*** 0.1306 0.7315*** -0.1253 0.7589** 0.0870
(0.1642) (0.4163) (0.2401) (0.2734) (0.2369) (0.3002) (0.3007) (0.2126)

Bank shockpt � 1(HighF inDev dt ) 0.0153 -1.9663***
(0.1842) (0.4164)

Bank shockpt � 1(MediumSize pt) -0.7526*** 0.1000
(0.2666) (0.2722)

Bank shockpt � 1(LargeSize pt) -0.5009** -0.0432
(0.2466) (0.2786)

Bank shockpt � 1(MediumProductivity pt) -0.5285** 0.3491
(0.2678) (0.3263)

Bank shockpt � 1(HighProductivity pt) -0.2672 0.2287
(0.2484) (0.2991)

Bank shockpt � 1(MediumAff iliateSales pt) -0.5397* 0.2589
(0.3261) (0.2396)

Bank shockpt � 1(LargeAff iliateSales pt) -0.4315 0.0537
(0.3042) (0.2275)

Adj. R2 0.0393 0.3972 0.0390 0.3729 0.0392 0.3687 0.0397 0.3621
# Observations 113,168 1,782 119,385 1,830 119,385 1,830 97,456 1,557

Notes: Regressions include controls, parent shock, parent/destination/af�liate-industry FEs,
parent-industry/year FEs, and destination/af�liate-industry/year FEs. Standard errors, re-
ported in the parentheses, are clustered at the parent-level. *** p<0.01, ** p<0.05, * p<0.1.

Table 2.T.15 measures �nancial development by stock market capitalization.

This yields qualitatively similar results, even though the coef�cients of the in-

teractions are statistically insigni�cant. Table 2.T.16 considers retained earnings
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and the cumulative number of foreign af�liates as alternative proxies for the

size of internal capital markets. We �nd that the FDI probability of parents

with a small network of foreign af�liates is more strongly affected by bank

shocks (column (1)). The results in column (2) suggest that the same applies to

the intensive margin of FDI. Using retained earnings as a measure for internal

capital markets yields qualitatively similar results, even though the interactions

are not statistically signi�cant (columns (3)-(4)).

2.6 Conclusion

In this paper, we empirically explore the impact of bank shocks on FDI. Using

matched bank-�rm credit data from Japan, we identify idiosyncratic bank

shocks through differences in credit growth between banks toward the same

�rm, as in Amiti and Weinstein (2018). Using FDI microdata from Japan, we

then employ these bank shocks to estimate their impact on the probability of

undertaking FDI and on FDI size for the years 1986-2019. Importantly, the high

granularity and broad coverage of the data allows us to control for observable

parent characteristics and destination and af�liate-industry speci�c FDI drivers,

similar to Paravisini et al. (2015).

We �nd that a one standard deviation increase in bank shocks increases FDI

probability by 0.4% (8% " over the sample mean) and FDI size by 11%, though

the latter effect is not statistically signi�cant. Consistent with the view that

shocks to credit supply impact international investments, we show that the

effect of bank shocks on FDI is not driven by �nancial vulnerability, and is

larger in the case of greater bank shocks as well as for parents that depend

more on bank credit. Although we �nd a signi�cant impact of bank shocks on

FDI probability of both manufacturing and non-manufacturing parents, the

estimated effect is larger for non-manufacturing parents. This is consistent with

the observation that non-manufacturing parents also rely more on credit to

�nance their assets.

Lastly, we explore destination country �nancial development, productivity, size,

and internal capital markets as potential mechanisms. While �nancial develop-

ment does not signi�cantly alter the bank shocks' impact on FDI probability,

the effect on FDI size is almost entirely offset in destinations characterized by

a high degree of �nancial development. In line with our prior expectations,

we �nd that small and less productive parents are more strongly affected by

bank shocks in terms of FDI probability. The same applies to parents with less

developed internal capital markets, as approximated by af�liate sales.

Even though further research is needed before our �ndings for Japan can be

generalized, our paper demonstrates that bank shocks have a statistically and
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economically signi�cant impact on FDI, even after taking into account changes

in demand or production costs, or destination- and industry-speci�c knowledge

of investors.
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2.A Appendix to Chapter Two

2.A.1 Re-classi�cation of parents' and af�liates' industries

The table shows our approach to harmonize the economic industries of Japanese

parents and their foreign af�liates. See https://www.soumu.go.jp/english/dg

pp ss/seido/sangyo/san13-3a.htm#a for the classi�cation of parents' sectors.

Table 2.T.1: Harmonization of industries of parents and foreign af�liates.

Sector Af�liates Parents

Agriculture Agriculture, Forestry, and Fisheries; Mining Industry Agriculture; Fisheries, except Aquaculture; Mining and Quarry-
ing of Stone and Gravel

Construction Construction Construction Work, General Including Public and Private Con-
struction in Work; Construction Work by Specialist Contractor, Ex-
cept Equipment Installation Work; Equipment Installation Work

Manufacturing Food Products; Textiles and Clothing; Pulp and Pa-
per; Chemicals; Pharmaceuticals; Petroleum and Coal
Products; Rubber Products; Glass and Ceramics; Iron
and Steel; Non-Ferrous Metals; Fabricated Metal Prod-
ucts; Machinery; Electrical Equipment; Transportation
Equipment; Precision Instruments; Other Manufactur-
ing Industries

Manufacture of food; manufacture of beverages, tobacco and feed;
manufacture of textile products; manufacture of lumber and wood
products, except furniture; manufacture of furniture and �xtures;
manufacture of pulp, paper and paper products; printing and
allied industries; manufacture of chemical and allied products;
manufacture of petroleum and coal products; manufacture of plas-
tic products, except otherwise classi�ed; manufacture of rubber
products; manufacture of leather tanning, leather products and
fur skins; manufacture of ceramic, stone and clay products; manu-
facture of iron and steel; manufacture of non-ferrous metals and
products; manufacture of fabricated metal products; manufacture
of general-purpose machinery; manufacture of production ma-
chinery; manufacture of business oriented machinery; electronic
parts, devices and electronic circuits; manufacture of electrical
machinery, equipment and supplies; manufacture of information
and communication electronics equipment; manufacture of trans-
portation equipment; miscellaneous manufacturing industries

Electricity, Gas, Heat Supply and Water Electric Power and Gas Production, transmission and distribution of electricity; produc-
tion and distribution of gas

Information and Communication Telecommunications and Broadcasting; Newspapers
and Publishing; Film and Music; Advertising; Informa-
tion Systems and Software

Communications; broadcasting; information services; services in-
cidental to internet; video picture information, sound information,
character information production and distribution

Transport and Postal Activities Railways and Buses; Freight Transportation; Shipping;
Aviation; Warehousing and Logistics

Railway transport; road passenger transport; road freight trans-
port; water transport; air transport; warehousing; services inci-
dental to transport

Wholesale and Retail Trade General Wholesale; Textiles and Clothing Wholesale;
Food Products Wholesale; Chemicals Wholesale; Phar-
maceuticals Wholesale; Petroleum and Fuel Wholesale;
Glass and Ceramics Wholesale; Iron, Steel, and Met-
als Wholesale; Machinery Wholesale; Electrical Equip-
ment Wholesale; Transportation Equipment Wholesale;
Precision Instruments Wholesale; Other Wholesale; De-
partment Stores; Supermarkets; Specialty Stores; Auto-
mobile Sales; Other Retail; Food and Beverage Services

Wholesale trade, general merchandise; wholesale trade (textile
and apparel); wholesale trade (food and beverages); wholesale
trade (building materials, minerals and metals, etc); wholesale
trade (machinery and equipment); miscellaneous wholesale trade;
retail trade, general merchandise; retail trade (woven fabrics, ap-
parel, apparel accessories and notions); retail trade (food and
beverage); retail trade (machinery and equipment); miscellaneous
retail trade; nonstore retailers

Finance and Insurance Banks; Trust Banks; Securities; Investment Trusts and
Advisory; Commodity Futures; Consumer Finance,
Credit, and Cards; Leasing; Investment and Related
Services; Other Financial Services; Life Insurance; Non-
life Insurance

Non-deposit money corporations, including lending and credit
card business; �nancial products transaction dealers and futures
commodity transaction dealers

Real Estate and Goods Rental and Leasing Real Estate Real estate agencies; real estate lessors and managers; goods rental
and leasing

Scienti�c Research, Professional and Technical Service Consulting; Architectural Design; Staf�ng and Out-
sourcing

Scienti�c and development research institutes; professional ser-
vices, n.e.c; advertising; technical services, n.e.c.

Accommodations, Eating and Drinking Services Hotels; Travel Accommodations; eating and drinking places; food take out and
delivery services

Living-Related and Personal Service Leisure and Entertainment Laundry, beauty and bath services; miscellaneous living-related
and personal services; services for amusement and recreation

Education, Learning Support - School education; miscellaneous education, learning support

Medical, Health Care and Welfare - Medical and other health services; public health and hygiene;
social insurance, social welfare and care services

Services n.e.c. Building Management and Security; Machinery and
Equipment Repair; Other Services; Holding Compa-
nies

Waste disposal business; employment and worker dispatching
services; miscellaneous business services
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2.A.2 Sectoral distribution

Figure 2.F.1: FDI of Japan (1986-2019): Sectoral breakdown.

Notes: The �gure shows the sectoral distribution of Japanese parents and of FDI. The blue bars
show, for each parent-industry, the number of Japanese parents as a share of the total number
of parents. The red (green) bars show, for each af�liate-industry, the number of FDI projects
(FDI size) as a share of the total number of FDI projects (total FDI size).
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2.A.3 Credit

Figure 2.F.2: Credit in Japan (1986-2019): Time series.

Notes: The graph plots total credit in Japan for the years 1986-2019, expressed in billion JPY.
Red line: CBFI data base. Black line: analysis subsample.
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2.A.4 Regions

Europe: Austria, Belgium, Bulgaria, Switzerland, Cyprus, Czech Republic,

Germany, Denmark, Spain, Estonia, Finland, France, UK, Greece, Hungary,

Ireland, Iceland, Italy, Luxembourg, Malta, Montenegro, The Netherlands,

Norway, Poland, Portugal, Romania, Serbia, Slovak Republic, Slovenia, Sweden,

Ukraine, Russia.

North America: Canada, USA.

Latin America and the Caribbean: The Bahamas, Bolivia, Brazil, Chile, Colom-

bia, Cayman Islands, Ecuador, Jamaica, Mexico, Panama, Peru, Paraguay, El

Salvador, Trinidad and Tobago, Uruguay, Venezuela.

Africa: South Africa, Cote d'Ivoire, Algeria, Egypt, Ghana, Kenya, Liberia,

Madagascar, Mozambique, Mauritius, Nigeria, Tunisia, Tanzania, Uganda.

West Asia: United Arab Emirates, Bahrain, Georgia, Israel, Jordania, Kuwait,

Lebanon, Oman, Qatar, Saudi Arabia, Turkey.

Central Asia: Kazakhstan.

East Asia: China, Hong Kong, South Korea, Macau, Mongolia.

South Asia: Bangladesh, India, Iran, Sri Lanka, Pakistan.

South-East Asia: Brunei Darussalam, Indonesia, Cambodia, Laos, Myanmar,

Malaysia, Philippines, Singapore, Thailand, Vietnam.

Australia and Oceania: Australia, Micronesia, New Zealand, Palau, Papua

New Guinea, Vanuatu, Samoa.
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2.A.5 Macroeconomic data: Countries.

Table 2.T.2: Macroeconomic data: List of countries by income and region.

Countries by income

Region High income Middle income Low income

East Asia & Paci�c Australia, Brunei Darussalam, Hong Kong, Japan, Ko-
rea, New Zealand, Singapore, Taiwan

Cambodia, China, Indonesia, Laos, Malaysia, Mongo-
lia, Myanmar, Papua New Guinea, Philippines, Thai-
land, Timor-Leste, Vietnam

Europe & Central Asia Austria, Belgium, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece,
Greenland, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, The Netherlands, Norway,
Poland, Portugal, Romania, Slovak Republic, Slovenia,
Spain, Sweden, Switzerland, United Kingdom

Albania, Armenia, Azerbaijan, Belarus, Bosnia and
Herzegovina, Bulgaria, Georgia, Kazakhstan, Kosovo,
Kyrgyz Republic, Moldova, Montenegro, North Mace-
donia, Russia, Serbia, Tajikistan, Turkmenistan, Turkey,
Ukraine, Uzbekistan

Middle East & North Africa Bahrain, Israel, Kuwait, Malta, Oman, Qatar, Saudi
Arabia, United Arab Emirates

Algeria, Djibouti, Egypt, Iran, Iraq, Jordan, Lebanon,
Libya, Morocco, Tunisia

Syria, Yemen

Latin America & Caribbean Chile, Panama, Puerto Rico, Uruguay Argentina, Belize, Bolivia, Brazil, Colombia, Costa
Rica, Cuba, Dominican Republic, Ecuador, El Salvador,
Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico,
Nicaragua, Paraguay, Peru, Suriname, Venezuela

North America Canada, United States

South Asia Bangladesh, Bhutan, India, Nepal, Pakistan, Sri Lanka Afghanistan

Sub-Saharan Africa Angola, Benin, Botswana, Cameroon, Republic of
Congo, Côte d'Ivoire, Equatorial Guinea, Eswatini,
Gabon, Ghana, Kenya, Lesotho, Mauritania, Namibia,
Nigeria, Senegal, South Africa, Tanzania, Zimbabwe

Burkina Faso, Burundi, Central African Republic,
Chad, Democratic Republic of Congo, Eritrea, Ethiopia,
Gambia, Guinea, Guinea-Bissau, Liberia, Madagascar,
Malawi, Mali, Mozambique, Niger, Rwanda, Sierra
Leone, Somalia, South Sudan, Sudan, Togo, Uganda,
Zambia

Notes:

Countries (# = 167) included in the macroeconomic data set. Data come from the IMF's Direct Investment Positions by Counterpart Economy dataset (formerly Coordinated Direct Investment Survey) and
from the IMF's Financial Development Index database. Country classi�cation by region and income according to IMF. Middle income countries refer to upper and lower middle income countries.
FDI refers to the ourward FDI stock between two countries and entails debt and equity. Equity consist of all instruments and records that acknowledge claims on the residual value of a corporation or
quasi-corporation, after the claims of all creditors have been met. Ownership of equity in legal entities is usually evidenced by shares, stocks, depository receipts, or similar documents. Debt include all
debt instruments transactions and positions other than those between selected �nancial corporations. Debt instruments are those that require the payment of principal and/or interest at some point(s) in
the future. The term debt instrument is applicable to both the liability and the corresponding debt claim. Debt instruments may comprise deposits, debt securities, and other debt instruments. These
instruments may but not have to earn/pay interest (IMF (2015), 32-33).
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2.A.6 Credit and FDI: Fixed effects model (Macroeconomic

data).

In this subsection, we describe the �xed effects regression model from subsec-

tion 2.2.4 and present the estimation results.

We regress the (log) bilateral FDI stock between origin-country j and destination

country k, ln(FDI jkt ), on (log) private credit extended to origin-country j ,

ln(Credit jt ):

ln(FDI jkt ) = � 1ln(Credit jt ) + � 2X jt + � kt + ' j + " jkt : (2.7)

Origin-country FEs, ' j , rule out the possibility that the results re�ect time-

invariant characteristics across origin-countries rather than the impact of credit,

e.g., geography. Destination-country/year FEs, � kt , capture, e.g., economy-

wide demand or cost variations in destination-countries. We also include a

set of macroeconomic control variables observed at the origin-country-level,

X jt (log number of employed persons, log capital stock, human capital index,

government consumption (to GDP), household consumption (to GDP), imports

(to GDP), and price level of household consumption). 21 " jkt is the error term.

Table 2.T.3 summarizes the estimation results of equation (2.7). Furthermore,

we re-estimate equation (2.7) for subsamples containing destination-countries

with either low and medium �nancial development (income) or high �nancial

development (income). Table 2.T.4 summarizes the regression results.

21 Data source: Penn World Table (version 10.01).



2.A Appendix to Chapter Two 76

Table 2.T.3: Credit and FDI: Fixed effects model (Macroeconomic data).

Dependent variable ln(FDI jkt )

Sample Full
Excl. banking

crises
Full Full

(1) (2) (3) (4)

Credit jt 0.344*** 0.266** 0.318** 0.278**
(0.112) (0.106) (0.124) (0.115)

Adj. R2 0.640 0.638 0.636 0.633
# Observations 119,166 76,756 87,874 82,266

Controls No No Yes Yes
Fixed effects Yes Yes Yes Yes

Notes: All speci�cations include destination-country/year and origin-country FEs. Column
(1): without macroeconomic controls. Column (2): sample is restricted to 2009-17 and excludes
banking crises as identi�ed by Laeven and Valencia (2020). Column (3): with macroeconomic
controls. Column (4): model in �rst lags. Standard errors, reported in the parentheses, are
clustered at the origin-country-level. *** p<0.01, ** p<0.05, * p<0.1.

Table 2.T.4: Credit and FDI: Fixed effects model with sample splits (Macroeconomic
data).

Dependent variable FDI jkt

Sample
Low & Medium
Fin. Developm.

High Fin.
Developm.

Low & Medium
Income

High
Income

(1) (2) (3) (4)

Credit jt 0.479*** 0.056 0.289** 0.242
(0.150) (0.186) (0.122) (0.166)

Adj. R2 0.597 0.720 0.578 0.742
# Observations 57,923 29,951 52,818 35,056

Controls Yes Yes Yes Yes
Fixed effects Yes Yes Yes Yes

Notes: Financial development (of destination-countries) is measured by private credit from
deposit money banks and other �nancial institutions as a share of GDP. Countries with low
(high) levels of �nancial development are those whose average ratio (2009-21) is in the bottom
(top) quartile of the distribution. The income classi�cation (of destination-countries) is based
on the IMF's Financial Development Index database. All speci�cations include macroeconomic
controls, destination-country/year and origin-country �xed effects. Standard errors, reported
in the parentheses, are clustered at the origin-country-level. *** p<0.01, ** p<0.05, * p<0.1.
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2.A.7 FDI of Japan by destinations (1986-2019): Cumulative

number of FDI projects.

Figure 2.F.3: FDI of Japan by destinations (1986-2019): Cumulative number of FDI
projects.

Notes: Cumulative number of new FDI projects (1995=100), decomposed by destination-country
region. Section 2.A.4 lists the countries of each destination-region.
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2.A.8 External Finance Dependence

Table 2.T.5: External Finance Dependence: Reclassi�cation.

Industry in Chor and Manova (2012)
External Finance

Dependence
Japanese parents' industry

Food Manufacturing -0.558 Manufacture of food
Beverage and Tobacco Product Manufacturing -0.452 Manufacture of beverages, tobacco and feed
Textile Mills -0.154 Manufacture of textile products
Textile Product Mills -0.335 -
Apparel Manufacturing -0.646 -
Leather and Allied Product Manufacturing -1.857 Manufacture of leather tanning, leather products and

fur skins
Wood Product Manufacturing -0.372 Manufacture of lumber and wood products, except

furniture
Paper Manufacturing -0.366 Manufacture of pulp, paper and paper products
Printing and Related Support Activities -0.487 Printing and allied industries
Petroleum and Coal Products Manufacturing -0.175 Manufacture of petroleum and coal products
Chemical Manufacturing 5.472 Manufacture of chemical and allied products
Plastics and Rubber Products Manufacturing -0.278 Manufacture of plastic products, except otherwise clas-

si�ed; Manufacture of rubber products
Nonmetallic Mineral Product Manufacturing -0.394 Manufacture of ceramic, stone and clay products
Primary Metal Manufacturing -0.364 Manufacture of iron and steel; Manufacture of non-

ferrous metals and products
Fabricated Metal Product Manufacturing -0.781 Manufacture of fabricated metal products
Machinery Manufacturing -0.237 Manufacture of general-purpose machinery; manufac-

ture of production machinery; manufacture of business
oriented machinery

Computer and Electronic Product Manufacturing 0.435 Electronic parts, devices and electronic circuits; manu-
facture of eletrical machinery, equipment and supplies;
manufacture of information and communication elec-
tronics equipment

Electrical Equipment, Appliance, and Component
Manufacturing

-0.288 -

Transportation Equipment Manufacturing -0.386 Manufacture of transportation equipment
Furniture and Related Product Manufacturing -1.040 Manufacture of furniture and �xtures
Miscellaneous Manufacturing 0.549 Miscellaneous manufacturing industries

Notes: The table shows the external �nance dependence of parent-industries and the harmo-
nization of Japanese parents' industries with the industry classi�cation in Chor and Manova
(2012). Data on external �nance dependence come from Chor and Manova (2012) and are based
on cross-sectoral data of US �rms (1996-2005) from Compustat. External �nance dependence is
measured by the average fraction of total capital expenditures not �nanced by internal cash
�ows.
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2.A.9 Bank shocks and FDI: Difference-in-differences (2008/09

GFC)

In this section, we describe the difference-in-differences model explained in

subsection 2.3 in detail and present the estimation results. We estimate the

following speci�cation:

Ypdst = � 1

�
1(ExtF inDep p < p50) � Post t

�
+ � dst + � pds + " pdst (2.8)

with t 2 [2006; 2012]. We consider three outcome variables,Ypdst : (1) extensive

margin of FDI, which is a binary indicator that is equal to one if a Japanese

parent p realizes any positive number of FDI projects in destination d, af�liate-

industry s and year t (and zero otherwise). That is, Ypdst = Pr(FDI pdst > 0) .22.

(2) Intensive margin of FDI, which is the logarithm of FDI size of all FDI projects

undertaken by parent p in destination d, af�liate-industry s and year t, FDI pdst ,

given that parent p realizes any FDI in destination d, af�liate-industry s and year

t. That is, Ypdst = E(ln(FDI pdst)jFDI pdst > 0) . (3) Logarithm of total borrowing,

which is the sum of credit extended to parent p by individual banks bin a given

year t. That is, Ypdst = ln(K pt), where K pt =
P

b K bpt.

1(ExtF inDep p < p50) is a cross-sectional binary variable that is equal to one

(zero) if Japanese parentp is less (more) dependent on external �nance. We

consider all parents belonging to an industry with a below-median (above-

median) fraction of total capital expenditures not �nanced by internal cash

�ows to be less (more) dependent on external �nance. We interact this indicator

with a time-varying indicator, Postt , that is equal to zero for the years 2006-08

and equal to one for the years 2009-12.

Lastly, we include destination/af�liate-industry/year �xed effects, � dst , and

parent/destination/af�liate-industry �xed effects, � pds. We cluster standard

errors at the parent-level.

The dynamic version of equation (2.8) is given by:

Ypdst =
X

t6=2008


 t

�
1(ExtF inDep p < p50) � � t

�
+ � dst + � pds + " pdst : (2.9)

� t are year dummies which are equal to one for each year t. The reference year

is 2008.

We use data from Chor and Manova (2012) on parent-industries' external �-

nance dependence, based on cross-sectoral data of US �rms (1996-2005) from

Compustat. Manova (2008) underlines that, since the US has one of the most de-

veloped �nancial systems, it is plausible to assume that the measure for external

22To simplify the interpretation, we multiply the outcome with 100.
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�nance dependence correctly captures the real demand for credit. In addition,

the use of US data also mitigates the risk that the measure may be endogenously

determined by a country's availability of outside �nance. Since the industry

classi�cation in our sample is different compared to Chor and Manova (2012),

we re-classify and harmonize parents-industries (see table 2.T.5).

Table 2.T.6 shows the estimation results for equation (2.8). Panels (a)-(c) of

�gure 2.6 in section 2.3 show the results of equation (2.9).

Table 2.T.6: Bank shocks and FDI: Difference-in-differences (2008/09 GFC).

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0) ln(K pt)

(1) (2) (3)

1(ExtF inDep p < p50) � Post t 2.5010*** 0.8333 0.1266**
(0.5926) (0.7840) (0.0612)

Adj. R2 0.0176 0.4592 0.9569
# Observations 28,236 149 28,236
Parent � destination � af�liate-industry FE Yes Yes Yes
Destination � af�liate-industry � year FE Yes Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.
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2.A.10 Borrowing polygamy of Japanese �rms

Table 2.T.7: Borrowing polygamy of Japanese �rms.

% Cumulated

A. # banks per �rm

[1] 0.34 0.34
[2,10] 41.30 41.64
[11,20] 28.04 69.68
[21,30] 12.94 82.62
[31,40] 5.77 88.39
[41,133] 11.61 100.00

B. Bank share in total �rm borrowing

[0,0.1] 67.82 67.82
(0.1,0.2] 15.74 83.56
(0.2,0.3] 7.63 91.19
(0.3,0.4] 3.87 95.07
(0.4,0.5] 2.34 97.40
(0.5,0.6] 1.08 98.49
(0.6,0.7] 0.59 99.08
(0.7,0.8] 0.31 99.39
(0.8,0.9] 0.19 99.58
(0.9,1] 0.42 100.00

Notes: Panel A shows the share of single and multi bank-�rm observations, i.e., the number of
banks by parent in year t. Panel B shows the distribution of banks' credit shares in �rms' total
borrowing in year t.
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2.A.11 Identi�cation concerns: Bank-�rm interactions

In this subsection, we explain why �rm-bank interactions do not bias the

estimation of bank/year and �rm/year dummies in equation (2.1). That is, we

show that the estimated credit supply and credit demand shocks are not biased

in the presence of �rm-bank interactions (see Amiti and Weinstein (2018)).

Including a �rm-bank interaction, � fbt , in equation (2.1) yields:

�K fbt = � �
f t + � �

bt + � t � fbt + " �
fbt : (2.10)

� �
f t and � �

bt are �rm/year and bank/year dummies.

To understand the argument that the supply and demand side of credit are

correctly estimated despite �rm-bank interactions, assume that, on the one

hand, � fbt is completely orthogonal to the �rm/year and bank/year dummies:

" �
fbt = " fbt � � t � fbt :

This implies that equation (2.10) is equal to equation (2.1):

�K fbt = � �
f t + � �

bt + � t � fbt + (" fbt � � t � fbt )

= � �
f t + � �

bt + " fbt :
(2.11)

On the other hand, � fbt may be perfectly explained by bank/year and �rm/year

dummies:

� fbt = � F
f t + � B

bt :

This implies:

�K fbt = � �
f t + � �

bt + � t (� F
f t + � B

bt ) + " �
fbt = � �

f t + � t � F
f t| {z }

=� f t

+ � �
bt + � t � B

bt| {z }
=� bt

+" �
fbt (2.12)

That is, as long as the components of the �rm-bank interactions, which vary

only at the bank- or �rm-level, are de�ned to be part of the shocks, bank and

�rm shocks can be either de�ned as (� f t ; � bt) or (� �
f t + � t � F

f t ; � �
bt + � t � B

bt ). The

rationale behind this is that �rm-bank interactions are only identi�able if some

of their components are orthogonal to the �rm/year and bank/year dummies.

This orthogonality implies that the estimated credit demand and supply shocks

are robust to the inclusion of �rm-bank interactions.
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2.A.12 Bank shocks and FDI: Full baseline results

Table 2.T.8: Bank shocks and FDI: Full baseline results.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2)

Bank shockpt 0.4132*** 0.1114
(0.0829) (0.0804)

Salesf t�1 1.0956*** 0.1013
(0.3966) (0.2294)

Net Assetsf t�1 2.4315*** -0.0727
(0.6206) (0.6370)

Adj. R2 0.0389 0.3707
# Observations 119385 1830

Baseline controls Yes Yes
Parent shock Yes Yes
Parent � destination � af�liate-industry FE Yes Yes
Parent-industry � year FE Yes Yes
Destination � af�liate-industry � year FE Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.

2.A.13 Bank shocks and FDI: Intensive margin.

Table 2.T.9: Bank shocks and intensive margin of FDI: Robustness.

Dependent variable E(ln(FDI pt)jFDI pt > 0)

(1) (2) (3) (4)

Bank shockpt 0.0438 0.0883 0.0492 0.1080
(0.0646) (0.0700) (0.0789) (0.0853)

Adj. R2 0.2772 0.2795 0.2958 0.3002
# Observations 3,900 3,776 3,155 3,052

Baseline controls No No Yes Yes
Parent shock Yes Yes Yes Yes
Parent FE Yes Yes Yes Yes
Parent-industry � year FE Yes No Yes No
Year FE No Yes No Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1. * p<0.1.
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2.A.14 Bank shocks and FDI: Impact on number of destinations

and af�liate-industries.

Table 2.T.10: Bank shocks and FDI: Impact on number of destinations and
af�liate-industries.

Dependent variable # Destinations pt # Af�liate-industries pt

(1) (2)

Bank shockpt 0.0637*** 0.0740**
(0.0218) (0.0363)

Pseudo R2 0.2341 0.1099
# Observations 12,648 11,534

Parent shock Yes Yes
Baseline controls Yes Yes
Parent & year FE Yes Yes

Notes: Poisson regressions. Standard errors, reported in the parentheses, are clustered at the
parent-level. *** p<0.01, ** p<0.05, * p<0.1. * p<0.1.

2.A.15 Bank shocks and borrowing: Heterogeneities by parent-

industry

Table 2.T.11: Bank shocks and borrowing: Heterogeneity by parent-industry.

Dependent variable �K pt = (
P

b K bpt �
P

b K bpt�1 )=
P

b K bpt�1

Manufacturing Non-Manufacturing

(1) (2)

Bank shockpt 0.0326** 0.0240***
(0.0133) (0.0062)

Adj. R2 0.5028 0.9438
# Observations 69,794 46,807
Baseline controls Yes Yes
Parent shock Yes Yes
Parent � destination � af�liate-industry FE Yes Yes
Parent-industry � year FE No Yes
Destination � af�liate-industry � year FE Yes Yes
Mean Dependent variable 0.0899 0.0394

Notes: Standard errors, reported in the parentheses, are clustered at the destination/af�liate-
industry-level. *** p<0.01, ** p<0.05, * p<0.1.
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2.A.16 Bank shocks and FDI: Aggregation

Table 2.T.12: Bank shocks and FDI: Aggregation.

Organization of the sample Parent Parent � destination
Parent � destination �

af�liate-industry

(1) (2) (3) (4)

Bank shockpt 1.0974** 0.5413*** 0.0502*** 0.0053***
(0.4329) (0.1239) (0.0152) (0.0018)

Adj. R2 0.2345 0.0936 0.1312 0.0666
# Observations 13,745 87,533 1,406,988 18,290,844

Parent shock Yes Yes Yes Yes
Baseline controls Yes Yes Yes Yes

Fixed effects
Parent-industry � Year,

Parent
Parent-industry � year, Parent � destination,

Destination � year

Parent-industry � year,
Parent � destination � af�liate-industry,
Destination � af�liate-industry � year

Mean DV 23.9069 6.4296 0.4021 0.0342

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.

2.A.17 Bank shocks and FDI: Macroeconomic cycle and eco-

nomic crises

Table 2.T.13: Bank shocks and FDI: Macroeconomic cycle and economic crises.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2) (3) (4)

Bank shockf t 0.4629*** 0.3335*** 0.1649* 0.2562*
(0.1096) (0.1173) (0.0995) (0.1349)

Bank shockf t � 1(Expansion t ) -0.1981 -0.2438
(0.2547) (0.2057)

Bank shockf t � 1(Crisis t ) 0.2180 -0.3005*
(0.1786) (0.1595)

# Observations 119385 119385 1830 1830
Adj. R2 0.0389 0.0389 0.3710 0.3722

Parent shock Yes Yes Yes Yes
Fixed effects Yes Yes Yes Yes
Baseline controls Yes Yes Yes Yes

Notes: All regressions include parent-industry � year FEs, parent � destination � af�liate-
industry FEs, and destination � af�liate-industry � year FEs. Standard errors, reported in the
parentheses, are clustered at the parent-level. *** p<0.01, ** p<0.05, * p<0.1.
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2.A.18 Bank shocks and FDI: Af�liate ownership

Table 2.T.14: Bank shocks and FDI: Af�liate ownership.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

Whole
ownership

Japanese JV Foreign JV
Whole

ownership
Japanese JV Foreign JV

(1) (2) (3) (4) (5) (6)

Bank shockf t 0.1772*** 0.0591 0.2025*** 0.4185 -0.2206 -0.0455
(0.0572) (0.0471) (0.0352) (0.3148) (0.3940) (0.1318)

Adj. R2 0.0055 0.0218 0.0550 0.3913 0.2510 0.2735
# Observations 119385 119385 119385 299 246 529

Parent shock Yes Yes Yes Yes Yes Yes
Parent-industry � year FE Yes Yes Yes Yes Yes Yes
Parent � destination � af�liate-industry FE Yes Yes Yes Yes Yes Yes
Destination � af�liate-industry � year FE Yes Yes Yes Yes Yes Yes
Baseline controls Yes Yes Yes Yes Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.
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2.A.19 Leave-one-out: Af�liate-industry

Figure 2.F.4: Leave-one-out: Af�liate-industry.

(a) Extensive margin of FDI.

(b) Intensive margin of FDI.

Notes: Both panels show the coef�cients of �� pt and 90% CIs from the estimation of equation (2.5)
in which we alternatingly exclude one af�liate-industry from the sample. Outcome in panel (a)
is the extensive margin of FDI and in panel (b) the intensive margin of FDI.
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2.A.20 Leave-one-out: Destination-countries

Figure 2.F.5: Leave-one-out: Destination-countries.

(a) Extensive margin of FDI.

(b) Intensive margin of FDI.

Notes: Both panels show the coef�cients of �� pt and 90% CIs from the estimation of equation (2.5)
in which we alternatingly exclude one destination-country from the sample. Outcome in panel
(a) is the extensive margin of FDI and in panel (b) the intensive margin of FDI.
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2.A.21 Bank shocks and FDI - Channels: Alternative measures

of destination-country �nancial development

Table 2.T.15: Bank shocks and FDI - Channels: Alternative measures of
destination-country �nancial development.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2)

Bank shockf t 0.4332** 0.3580
(0.2141) (0.9160)

Bank shockf t � 1(HighStockMarketCap) -0.0374 -0.2750
(0.2241) (0.8989)

Adj. R2 0.0389 0.3557
# Observations 101,948 1,612

Firm shock Yes Yes
Parent � destination � af�liate-industry FE Yes Yes
Parent-industry � year FE Yes Yes
Destination � af�liate-industry � year FE Yes Yes
Baseline controls Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.

2.A.22 Bank shocks and FDI - Channels: Alternative measures

of internal capital markets

Table 2.T.16: Bank shocks and FDI - Channels: Alternative measures of internal capital
markets.

Dependent variable P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0) P r(FDI pdst > 0) E(ln(FDI pdst)jFDI pdst > 0)

(1) (2) (3) (4)

Bank shockf t 0.8830*** 7.4358*** 0.4576*** -0.1253
(0.2519) (2.4466) (0.1998) (0.3002)

Bank shockf t � 1(SeveralAf f iliates) -0.5758** -7.3043***
(0.2760) (2.4526)

Bank shockf t � 1(ManyAff iliates) -0.4847* -7.3272***
(0.2576) (2.4447)

Bank shockf t � 1(MediumRetainedEarnings) -0.2586 0.3491
(0.2139) (0.3263)

Bank shockf t � 1(HighRetainedEarnings) 0.0252 0.2287
(0.2001) (0.2991)

Adj. R2 0.0409 0.3705 0.0390 0.3687
# Observations 119,385 1,830 119,385 1,830

Firm shock Yes Yes Yes Yes
Parent � destination � af�liate-industry FE Yes Yes Yes Yes
Parent-industry � year FE Yes Yes Yes Yes
Destination � af�liate-industry � year FE Yes Yes Yes Yes
Baseline controls Yes Yes Yes Yes

Notes: Standard errors, reported in the parentheses, are clustered at the parent-level. *** p< 0.01,
** p<0.05, * p<0.1.
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2.A.23 FDI of Japan (1986-2019): Manufacturing FDI (% total

FDI)

The �gure shows, for each of the years 1986-2019, the number of new FDI

projects undertaken by manufacturing parents as a share of the total number of

new FDI projects.

Figure 2.F.6: FDI of Japan (1986-2019): Manufacturing FDI (% total FDI).

Notes: The �gure shows for each of the years 1986-2019 the number of new FDI projects
undertaken by manufacturing parents as a share of the total number of new FDI projects.



Chapter 3

Civil Con�ict and Credit: Evidence from Colombia's

Peace Process

Abstract

In this paper, we study how bank lending is affected by the cessation of civil

con�ict. Our quasi-experimental research design leverages Colombia's peace

process (2012-16), which ended the �ve-decade-long con�ict between the gov-

ernment and the FARC guerrilla. We show that the peace process signi�cantly

raised bank credit, speci�cally in municipalities formerly affected by FARC

violence. The increase in credit translates into greater economic activity, as

re�ected by higher value added and tax receipts. Our �ndings emphasize the

important role of credit markets in fostering economic recovery in post-con�ict

settings.
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3.1 Introduction

Since the 1960s, every second country in the world has experienced episodes of

civil war and con�ict. 1 For 20% of all countries, such episodes have lasted for 10

years or more (Blattman and Miguel (2010)). Beyond the human toll, con�icts

entail substantial economic costs. For example, Collier (1999) estimates that

civil wars reduce annual GDP growth by around 2.2%. According to de Groot

et al. (2022), the prevalence of con�icts over the past 50 years has reduced global

GDP by approximately 12% up to 2014, with civil wars accounting for the

largest share of this economic burden. Consequently, a burgeoning literature

studies the channels through which con�icts reduce welfare 2 and the factors

that contribute to economic recovery and growth in post-con�ict settings 3.

With this paper, we contribute to the latter strand by assessing how cessation

of con�ict affects the banking sector. Speci�cally, we estimate the effect of the

Colombian peace process on bank lending. Our results suggest that the banking

sector is an important yet underexplored channel mediating the relationship

between the end of con�ict and economic recovery and growth.

Our empirical strategy exploits Colombia's peace process from late 2012 to

2016 as a quasi-natural experiment. In November 2016, following extensive

peace talks (”Negotiation period”, 2013-16), the Colombian government signed

a peace agreement with the FARC4 - the biggest Colombian guerrilla group and

one of the central actors involved in the Colombian (civil or armed) con�ict. 5

Using administrative balance sheet data (2005-20) of all banks of the Colom-

bian banking system at the bank-municipality-level (2005-20), we analyze bank

lending before and after the start of the peace process. That is, we observe, for

each bank, credit issued in those municipalities in which the bank operates

through its branches. Comparing municipalities that were exposed to FARC vi-

olence before 2013 (”FARC municipalities”, henceforth) to those without FARC

violence (”Non-FARC municipalities”, henceforth) gives rise to a difference-

in-differences (DiD) setup. Fixed effects account for regional heterogeneity

1 The term ”civil war” refers to internal con�icts with at least 1,000 battle deaths per year.
”Civil con�icts” are con�icts with 25 battle deaths per year or more (Blattman and Miguel
(2010)).

2 Channels include human capital accumulation (Koppensteiner and Menezes (2021)), input
misallocation and �rm performance (Amodio and Maio (2018)), total factor productivity
(Klapper et al. (2013)), disruption of productive activities (Dupas and Robinson (2010)), and
trade �ows and exchange, both across �rms and with external markets (Hjort (2014), Korovkin
and Makarin (2023).

3 See, e.g., Bernal et al. (2024), Cerra and Saxena (2008), Davis and Weinstein (2002).

4 FARC(-EP): ”Fuerzas Armadas Revolucionarias de Colombia – Ejército del Pueblo” (English:
”Revolutionary Armed Forces of Colombia – People's Army”).

5 We refer to the years from 2017 on as “Agreement Period”.
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pre-dating the peace process. Accordingly, we identify from regional variation

in the exposure to a countrywide event which is orthogonal to time-invariant

differences in regional economic development.

Our results show that overall credit per capita increased by 2.7 billion Colom-

bian pesos (COP) in FARC relative to non-FARC municipalities after the start of

the peace process in 2013. The effect is economically signi�cant, amounting to

24% of average per capita credit during the 2005-20 period. The point estimates

are larger for the agreement (2017-20) than for the negotiation period (2013–16),

implying an increase in per capita credit by 13% during the negotiation period

and by 36% during the agreement period. Importantly, the increase in credit is

exclusively driven by pro�t-maximizing private banks (42% " ), suggesting that

they expanded credit due to the reduction in risk and uncertainty following

the peace process. Consistent with this view, we do not �nd an effect for (less

pro�t-oriented) public and cooperative banks, re�ecting the low sensitivity of

their lending decisions to risk considerations.

We further assess effect heterogeneities by exploiting pre-determined munici-

pality characteristics, namely economic development and balance sheet health

of locally active banks. We �nd that the peace process' impact on credit is

signi�cantly larger in economically more prosperous FARC municipalities and

signi�cantly lower in FARC municipalities with �nancially more constrained

banks due to higher credit delinquency rates. This suggests that more remote

and poorer areas bene�ted less from the peace process in terms of available

credit. It also emphasizes the importance of banks' balance sheet health in facil-

itating economic growth in post-con�ict settings through increased lending.

Since credit is an equilibrium outcome, we infer the relative importance of

credit supply. We exploit the granularity of our data and assess banks' indi-

vidual exposure to the peace process. We compute, for each bank, an exposure

measure, based on the share of credit issued in FARC municipalities prior to

the peace process. Conditional on this exposure, we compare per capita credit

issued in the same municipality by locally active banks, while controlling for

municipality credit demand (similar to Khwaja and Mian (2008) and Paravisini

et al. (2015)). We �nd that a one-standard-deviation greater bank exposure

raises credit supply by 0.8 billion COP (22%" ). Put differently, banks with a

credit portfolio skewed towards FARC municipalities prior to the peace process

raise their credit supply more strongly after the start of the peace process. Again,

the impact is greater during the agreement than during the negotiation period.

Finally, we explore the economic impact of Colombia's peace process through

the banking system. We show that municipalities, which borrow more from

banks with greater credit exposure to FARC municipalities, experience a larger

increase in (per capita) credit following the start of the peace process. These
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adjustments in banks' lending behavior positively contributed to regional eco-

nomic growth, as re�ected in increased (per capita) value added and tax re-

ceipts.

This paper builds upon existing empirical research on the economics of con�ict

and violence.6 More speci�cally, we add to the strand of the literature exploring

the channels through which con�icts and their cessation affect economic activity

and development (Abadie and Gardezabal (2003), Monteiro and Rocha (2017),

León-Ciliotta (2012), Dupas and Robinson (2010), Camacho and Rodriguez

(2013), Rozo (2018), Ksoll et al. (2023), Collier and Duponchel (2013)). Our

work is most closely related to de Roux and Martinez (2024) who estimate

the impact of Colombia's peace process on investments of (small) agricultural

producers, using data from the largest public bank in Colombia (Banco Agrario

de Colombia). The authors �nd a positive impact on credit in municipalities

formerly affected by FARC violence, driven by more loan applications for long-

term investments. Night-time luminosity also increased, suggesting greater

economic activity. The main difference between their paper and ours is that

we use administrative balance sheet data covering the universe of Colombian

banks, disaggregated at the bank-municipality-level. Importantly, the high

data granularity enables us to decompose credit across multiple dimensions

(e.g., by bank type), examine regional heterogeneities, and explore banking

system–wide effects. Hence, we address major gaps in the literature since,

despite robust evidence highlighting the importance of credit and �nance in

fostering economic growth (Rajan and Zingales (1998), Amiti and Weinstein

(2018), Beck et al. (2000)), there is yet little research on the extent to which credit

markets and banks mediate the relationship between con�ict and economic

activity. Most of the related studies use survey data, showing a negative impact

on productive investments and asset holdings (Verpoorten (2009), Arias et al.

(2019), Deininger (2003), Singh (2013)). Our empirical results demonstrate that

the peace process strongly raised credit, emphasizing the pivotal role of credit

in fostering economic recovery in post-con�ict settings. In addition, we are the

�rst to provide evidence that, conditional on credit demand, the peace process

affected credit supply and, thereby, regional economic activity. Therefore,

focusing on the cessation of a long-lasting con�ict, this paper also contributes

to the growing literature using similar empirical strategies to examine the

channels through which the groundbreaking Colombian peace process affected

the economy, e.g., educational outcomes (Prem et al. (2023)), fertility (Guerra-

Cújar et al. (2024)), business formation (Bernal et al. (2024)), and �rm inventories

(Jola-Sanchez and Serpa (2021)).7 We add to this literature by highlighting the

6 See Blattman and Miguel (2010) for a good overview on this literature.

7 The Colombian con�ict has also been used by other scholars to study con�ict-related questions
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central role of credit and banking.

3.2 The Colombian con�ict

The Colombian con�ict started in the year 1964 with the formation of the guer-

rilla group FARC (Bernal et al. (2024)). With more than 366,000 violent events

resulting in more than 278,000 fatalities, including approximately 230,000 civil-

ians, it is one of the bloodiest and most abiding con�icts of the 20th and 21st

century (National Center for Historical Memory (2024)). Consequently, Colom-

bia ranks fourth among the countries with the highest cumulative number of

internally displaced persons ( � 7 million) (UNHCR (2024)). For most of the

time, three actors dominated the con�ict, namely the FARC (and other guer-

rilla groups), paramilitary groups, and the government. Generally, all actors

were �ghting against each other, although there were also phases of collusion

between some of them. Together, guerrillas and paramilitaries commanded

approximately 50,000 men and women (Acemoglu et al. (2013)).

Claiming to represent the interests of the rural and poor population, the gueril-

las, mainly FARC and ELN, 9 fought to overthrow the government. Particularly,

the FARC - the largest Colombian guerrilla group and one of the oldest and

wealthiest in the Western Hemisphere - has been in the center of attention for a

long time. The wealth of the group was amassed through its involvement in the

con�ict, which included activities such as drug production, land expropriation,

and kidnapping (Bernal et al. (2024), Dube and Vargas (2013), Acemoglu et al.

(2013)).

Paramilitary groups originated from the 1960s counterinsurgency measures

and from Law 48 (1968) that gave the Colombian executive the power to es-

tablish civil patrols. Just like the guerrillas, paramilitary groups generated

their �nancial resources through participation in the con�ict. In the 1980s,

and especially in the 1990s, there was a sharp increase in paramilitary activity

and violence, mainly caused by the attempts of drug barons, landowners and

rural and political elites to defend themselves against extortion and kidnapping

by the guerrillas. In 1997, around 90% of the paramilitary groups formed a

coalition, called AUC. 10 The creation of the AUC further raised violence and

fueled the con�ict. Finally, in 2003, the AUC declared a cease�re and most of

(Acemoglu et al. (2013), Angrist and Kugler (2008), Acemoglu et al. (2020)).8 For example,
Angrist and Kugler (2008) study the effects of an exogenous increase in coca prices and
cultivation in Colombia. They show that rural areas experiencing increased coca production
became more violent, while economic gains were only modest.

9 ELN: ”Ej ército de Liberación Nacional” (English: ”National Liberation Army”).

10AUC: ”Autodefensas Unidas de Colombia (English: ”United Self-Defense Groups of Colom-
bia”).
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its subgroups agreed to demobilize (Dube and Vargas (2013), Acemoglu et al.

(2013)).

In November 2016, a demobilization agreement (“peace agreement”) between

the Colombian government and the FARC was signed. It was the result of

a four-year-long negotiation period initiated by ex-President Juan M. Santos,

which started with peace talks in Cuba in September 2012. In December 2014,

the FARC unilaterally declared a cease�re, that was reciprocated shortly after

by the Colombian government. In June 2016, both actors presented a �rst peace

agreement, which was rejected in a national referendum in October 2016 by

a tiny margin of 0.44 percentage points. Finally, in November 2016, the �nal

peace agreement was signed, which of�cially ended the con�ict between the

Colombian government and FARC after more than 50 years (Bernal et al. (2024),

de Roux and Martinez (2024)).

The peace process fostered economic growth in Colombia. In particular, regions

formerly subject to FARC violence were able to recover economically. We also

expect this to affect the banking sector. First, credit demand increases with

growth if, e.g., companies invest or households consume. Moreover, banks'

lending behavior should be affected. Essentially, violence increases the risk of

lending if, e.g., businessmen are kidnapped and property is destroyed. Thus,

the cessation of con�ict due to the peace process should lead to increased

lending of pro�t-oriented banks since risk margins decrease.

3.3 Data

In this section, we introduce our data sets. We then explain how these are

combined into the panel data set used for the empirical analyses.

3.3.1 Data sets

Credit and banking (”SFC data”). Our main data are bank balance sheet data

provided by the Colombian supervisory agency Superintendencia Financiera de

Colombia (”SFC”). The SFC is a public agency that monitors all banks, �nance,

insurance and securities companies, as well as all other licensed intermediaries

(”banks”, henceforth). For all banks of the Colombian banking system (includ-

ing foreign-owned banks), the quarterly data report disaggregated balance

sheet statistics by bank at the municipality-level. 11 Note that banks operate in

municipalities through their branches and local of�ces. Speci�cally, the SFC

data contain information on the outstanding amount of credit (in COP), subdi-

11The SFC data set entails private, public and cooperative banks.
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vided into microcredit, mortgage, business and consumption credit. 12 The data

set also reports other balance sheet statistics, e.g., deposits and loan-loss provi-

sions (all in COP). Consistent data for 52 banks and 3,385 bank-branches in 856

municipalities are available from 2005 onward. 13 The remaining municipalities,

mostly characterized by sparse population and the absence of �nance — such

as those located in the Amazon region — are not observed.

Table 3.1 shows summary statistics for the bank-municipality data set at annual

frequency. On average, banks issue around 119.77 billion COP in credit per

municipality through their branch networks and maintain 3.29 local of�ces

per municipality. The comparably large standard deviations of 1,038.65 and

8.75 re�ect the heterogeneity of the banking system where large national or

international banks coexist with rather small banks. On average, banks maintain

branches in 59.22 municipalities.

Table 3.1: Summary statistics: Bank-municipality-level.

Unit Mean Std.Dev. P50 Min Max

Credit Billion COP 119.77 1,038.65 10.26 0 51,029.62
# Local Of�ces Number 3.29 8.75 2 1 210
Bank(-branch) coverage (# Municipalities) Number 59.22 121.13 20 1 755
Non-performing loans % Credit 12.62 11.79 9.44 0 100
Deposits % Credit 149.72 281.16 71.61 0 1,398.49
Provisions % Credit 0.74 0.71 0.69 0 30.88

Notes: Summary statistics of the SFC data, organized at the bank-municipality-level (2005-20). #
Banks = 52, # Branches = 3,385, # Municipalities = 856, # Obs. = 36,776.

For our main analysis, we aggregate the balance sheet information at the

municipality-level. That is, for each of the years 2005-20, we compute total

credit (in billion COP) issued by all banks active in a Colombian municipality

through their branch networks. In this way, we obtain a fully balanced panel

data set at the municipality-year-level, covering 856 out of 1,123 Colombian

municipalities for the years 2005-20.14

In addition, for each bank, we also have information on the risk associated with

outstanding credit at the municipality-level. That is, all credit information is

further split into �ve default-risk categories (A, B, C, D, E) according to the

time period in which a credit is in arrears. In general, credit risk is higher, the

longer a credit is in arrears. For example, risk class A refers to loans that are

not in arrear. Risk class B refers to microcredits and consumption credits with

12 Section 3.A.1 explains the de�nition of each type of credit.

13 Colombia is divided into 32 departments and a capital district (Bogot á). Departments are
comprised of 1,122 municipalities (including non-municipal areas).

14 Section 3.A.2 explains how we calculate the different credit aggregates.
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a payment arrear of 1-2 months. Business credits of risk B have a payment

arrear of 1-3 months while mortgages have an arrear of 2-5 months (table 3.T.1).

This information allows us to compute a measure for credit delinquency at the

municipality-level, namely the non-performing loan (NPL) ratio. The NPL ratio

measures the share of credit which is subject to late repayment or unlikely to be

fully repaid. It is the amount of credit in arrears (risk categories B-E) as a share

of total credit (risk categories A-E):

NPL RATIO mt =
P E

r=B Credit rmt
P E

w=A Credit wmt

(3.1)

Credit rmt (Credit wmt ) denotes total credit of risk r (w) issued in municipality m

and year t, with r(w) = A; :::; E.

Con�ict and violence (”NCHM data”). We employ data on violence events

from the Observatory of Memory and Con�ict (OMC) of the National Center

for Historical Memory (NCHM), which is a public entity of the Administrative

Department for Social Prosperity. By scanning more than 32,000 documents

from over 600 different sources (e.g., churches, newspapers, scienti�c articles),

the NCHM data provide a detailed description of each violence case (or event)

that is associated with the con�ict (1958-today). 15 The publicly available data

provide event-speci�c information on numerous variables, e.g., date and place

(municipality) of occurrence, characteristics of the victims (e.g., sex, profession,

age) and the identity of the (presumably) responsible actor. We collapse the

data at the municipality-year-level. Thus, we know, for each municipality,

the total yearly number of violence events per violence category. Moreover,

for each violence category, we know the yearly number of violence events by

responsible actor. The collapsed data cover 65,193 con�ict cases (2005-20) that

can be attributed to 11 different violence categories.16

Municipality-level controls (”CEDE data”). To control for municipality-speci�c

observables, we use the CEDE panel data set which contains more than 2,000

different variables at the municipality-level (1993-2020), e.g., on agriculture,

governance and education. The data set is provided by the research center

CEDE which is part of the Colombian university Universidad de los Andes. 17

15The NCHM dates the beginning of the con�ict to the formation of the ”National Front”
(Spanish: ”Frente Nacional”) in 1958 instead of 1964. The National Front was an agreement
between the two principal political parties, the Liberal Party and the Conservative Party, in
which they committed to share political power by rotating the presidency over the course of
four presidential terms.

16 Regarding the violence categories and their de�nitions, see section 3.A.3. Regarding the
actors of the Colombian con�ict, see section 3.A.4.

17 CEDE: ”Centro de Estudios sobre Desarrollo Economico” (English: ”Center for Studies on
Economic Development”).
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Most of the statistics come from government agencies.

3.3.2 Data merging

We compile a fully balanced panel data set (2005-20) that is created by matching

the CEDE, NCHM and SFC data using a unique municipality identi�er. The

data set is organized at the municipality-year-level and, due to the geographic

scope of the SFC data, covers 856 of 1,123 Colombian municipalities.

Table 3.2 shows summary statistics on credit and banking. On average, 2.7

banks operate in a municipality through their branch networks, issuing 11.36

billion COP in credit. The large standard deviation of credit volume (18.55)

re�ects the differences in the levels of economic activity across municipalities.

Importantly, the median number of bank(-branches) is equal to one, re�ecting

the low level of bank competition in many Colombian municipalities.

Table 3.2: Summary statistics: Municipality-level.

Unit Mean Std.Dev. P50 Min Max

Credit Billion COP 11.36 18.55 6.35 0 399.63
# Bank(-branches) Number 2.69 4.18 1 0 46
# Local Of�ces Number 9.42 55.41 2 0 1,638
Non-performing loans % Credit 12.45 8.98 10.52 0 96.12
Deposits % Credit 144.44 190.17 84.91 0 873.25
Provisions % Credit 0.05 0.13 0 0 4.13

Notes: Summary statistics of the SFC data, organized at the municipality-level (2005-20). #
Municipalities = 856. # Obs = 13,696. Credit is normalized by population as of 2012.

3.4 Empirical strategy

We now present our empirical strategy to identify the impact of the Colombian

peace process on credit. As in Bernal et al. (2024), our analysis is based on

a quasi-experimental research design which exploits the municipalities' het-

erogeneity in pre-peace process FARC presence as a source of cross-sectional

variation. While the peace process likely impacted the entire Colombian econ-

omy, municipalities with exposure to FARC violence were additionally (and

more directly) affected by the cessation of �ghting following the peace process.

Due to the richness of the NCHM data set, we know for each municipality the

number of violence events that can be attributed to the different actors of the

con�ict. This allows us to create a binary variable, FARCm , that is equal to one
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for FARC municipalities, i.e., municipalities that experienced a positive amount

of violence events caused by the FARC in the two years (2011-12) prior to the

start of the peace negotiations in 2013.18 Conversely, FARCm is equal to zero

for non-FARC municipalities, i.e., municipalities that did not experience FARC

violence in the years 2011-12.

Figure 3.1: Location of FARC and non-FARC municipalities.

Notes: Location of FARC (red) and non-FARC (grey) municipalities. FARC municipalities are
municipalities which experienced FARC violence in 2011-12. # FARC: 254.# Non-FARC: 602.
White-colored municipalities are not contained in the data set used for the analysis.

We consider FARC municipalities to be treated since they are directly exposed

to the peace process, exploiting the fact that the government engaged in peace

negotiations with the FARC as one particular but highly relevant actor involved

in the complex Colombian con�ict. Non-FARC-municipalities may be indirectly

affected but they still serve as control municipalities that develop with the

national trend in Colombia.

We identify 254 FARC and 602 non-FARC municipalities. Figure 3.1 shows

that 45.3% of all FARC and 65.9% of all non-FARC municipalities are located

in the Andean region. 26.8% (10.3%) and 9.4% (0.6%) of all FARC (non-FARC)

municipalities are located in the Paci�c and Amazon regions. 10.2% of all FARC

and 4.2% of all non-FARC municipalities are located in the Orinoco region.

8.3% of all FARC and 18.9% of all non-FARC municipalities are located in the

Caribbean region.

18 Our results are robust to using a broader timespan for de�ning FARC municipalities, cf.
section 3.5.2.
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To identify the effect of the peace process on credit, we rely on a DiD approach.

Cross-sectional variation comes from differences in Colombian municipalities'

exposure to FARC violence prior to the peace process, as outlined above. Time-

series variation comes from Colombia's peace process that started in late 2012.

This allows us to compare credit between FARC and non-FARC municipalities,

before and after the start of the peace process. Formally, we run the following

regression model at the municipality-level for the years 2005-20:

Credit mt = � 1FARCm � Post t + 
X mt + � m + # dt + " mt (3.2)

The outcome variable, Credit mt , denotes total credit issued in municipality m

and year t, expressed in billion COP. Since population density differs signi�-

cantly between Colombian municipalities, we normalize credit by municipality

population as of 2012.

FARCm is a time-invariant binary variable that is equal to one for FARC mu-

nicipalities and zero otherwise. Postt is a time-varying binary variable that is

equal to one for the post-peace process period (2013-20) and equal to zero before

(2005-12). We also explore heterogeneities over time during the negotiation

(2013-16), Negotiationt , and agreement period (2017-20), Agreementt .

Table 3.T.2 reports the balance of pre-peace process characteristics of FARC

(column (1)) and non-FARC (column (2)) municipalities. Column (3) reports the

normalized differences between both columns. FARC and non-FARC munici-

palities are similar in many dimensions. As argued by Imbens and Wooldridge

(2008), a normalized difference of covariates of less than 0.25 standard devia-

tions indicates covariate balance. The vast majority of economic characteristics

lies below this threshold, as well as, e.g., population size and density, or the

probability of having experienced historical land con�icts (1901-31) and the civil

war La Violencia (1948-53). In contrast, we �nd covariate imbalance for most

geographic and education characteristics. For example, FARC municipalities

are, on average, more distant from urban centers. They have fewer years of

schooling and a higher probability of coca cultivation.

To address the concern that the peace process may have differently affected

the evolution of credit in FARC and non-FARC municipalities because of these

imbalances, we only exploit the within-municipality variation over time and

control for observable confounders. More precisely, we condition on a set of

control variables, observed at the municipality-level, X mt , namely pre-treatment

geographic characteristics interacted with year dummies (distance to the main

wholesale market and to the department capital, area in km 2, altitude, coca

cultivation in 2005-12), and number of inhabitants. To absorb unobserved

heterogeneity in the cross-section, we include municipality �xed effects, � m ,

that capture time-constant municipality characteristics. They also absorb initial
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differences in regional characteristics, speci�cally those that are correlated

with pre-treatment exposure to FARC violence such as historical land con�icts

(Lopez-Uribe and Sanchez Torres (2024), Sanchez et al. (2010)). Department-

year �xed effects, #dt , absorb factors that affect all municipalities within the

same department in a given year and control for broader regional time trends.

We cluster standard errors at the municipality-level.

We expect our coef�cient of interest to be positive, i.e., � 1 > 0, which means

that credit in FARC municipalities grew relatively faster from the year 2013

onwards. The intuition is that, since non-FARC municipalities were not affected

by FARC violence prior to the peace process, they should also be less affected

by the cessation of �ghting. Speci�cally, we expect that investment risk and

uncertainty decreased signi�cantly more in FARC municipalities, while bank

lending in the control municipalities should only be affected by the overall

economic outlook.19

The central assumption to causally interpret � 1 is that, everything else equal,

the relative difference in credit between FARC and non-FARC municipalities

would have remained stable in a counterfactual world without peace process

(common trends assumption). Given that this counterfactual is not observable,

we test for signi�cant differences in pre-trends between FARC and non-FARC

municipalities prior to the start of the peace process. Speci�cally, we estimate

the dynamic version of equation (3.2):

Credit mt =
X

t6=2012

� tFARCm � � t + 
X mt + � m + # dt + " mt (3.3)

In equation (3.3), we interact FARCm with year dummies that are equal to one

in year t, � t . Since we omit the year 2012, we estimate the difference in per

capita credit between FARC and non-FARC municipalities in year t relative to

the last year prior to the start of the peace process. We control for the same set

of �xed effects and control variables as in equation (3.2). The speci�cation not

only allows us to check whether credit in FARC and non-FARC municipalities

followed different trends already before the peace process started. It also shows

the dynamic impact of the peace process on credit over time.

A �rst indication is given by the descriptive statistics in Table 3.3 which reports

credit for both groups during the pre-peace process period (2005-12), negotiation

period (2013-16), and agreement period (2017-20). Credit was, on average, the

same and not signi�cantly different in FARC and non-FARC municipalities

19Technically, the Stable Unit Treatment Value Assumption (SUTVA) may be violated since
the peace process likely impacted the whole Colombian economy. However, there is a
signi�cant heterogeneity in treatment intensity between FARC and non-FARC municipalities.
Speci�cally, only FARC municipalities were directly affected by the cessation of �ghting. This
is the effect we identify.
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prior to the peace process. Then, during the negotiation period, credit grew in

both groups but the increase was signi�cantly larger in FARC municipalities.

Finally, during the agreement period, the difference in credit became even

greater. In sum, the raw data suggest that credit in FARC municipalities grew

faster than in non-FARC municipalities after the start of the peace process. This

view is con�rmed by the event study in section 3.5.

Table 3.3: Credit in FARC and non-FARC municipalities: Unconditional means.

Non-FARC FARC Difference

Mean Std.Dev. Mean Std.Dev. (3)-(1)

(1) (2) (3) (4) (5)

Pre-peace process 2005-12 5.971 7.491 5.911 10.363 -0.061
Negotiation period 2013-16 13.225 15.978 14.477 23.525 1.251*
Agreement period 2017-20 19.151 24.178 21.815 33.851 2.663***

Notes: Unconditional means of credit (normalized by population as of 2012) in FARC and
non-FARC municipalities during the pre-peace process period (2005-12), negotiation period
(2013-16) and agreement period (2017-20).

3.5 Results

In this section, we present our estimation results and the results of several

identi�cation tests. We also explore heterogeneities and assess the relative

importance of credit supply. Lastly, we examine the economic impact.

3.5.1 Impact of Colombia's peace process on credit

Table 3.4 reports the results of our baseline speci�cation, described in equation

(3.2). The dependent variable is total credit (per capita) issued in municipality

m and year t. In column (1), we do not include any �xed effects and controls.

Column (2) reports the results for the model without municipality-level con-

trols and municipality �xed effects, but with department-year �xed effects.

In column (3), we include municipality �xed effects. Column (4) reports the

estimation results of our preferred speci�cation in which we control for the full

set of �xed effects and control variables.

Our results demonstrate that credit signi�cantly increases in FARC relative to

non-FARC municipalities during the peace process. Although the coef�cients

are reduced in size when we condition on �xed effects and control variables,
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they imply for the entire peace process period that per capita credit differen-

tially increases in FARC municipalities by 2.726 billion COP (column (4)). 20

The coef�cient is statistically signi�cant at the conventional levels. Regarding

the economic signi�cance, the estimates imply that the increase in credit is

equivalent to 24.3% of average credit.21

Table 3.4: Peace process and credit: Baseline results.

Dependent variable Credit mt

(1) (2) (3) (4) (5)

FARCm � Post t 7.966*** 5.090** 4.166*** 2.726**
(1.726) (2.132) (1.516) (1.209)

FARCm � Negotiation t [1] 1.433*
(0.830)

FARCm � Agreement t [2] 4.025**
(1.656)

Adj. R 2 0.023 0.148 0.720 0.789 0.789
Observations 13,696 13,632 13,632 13,632 13,632
Mean DV 11.36 11.21 11.21 11.21 11.21
Department-Year FE No Yes Yes Yes Yes
Municipality FE No No Yes Yes Yes
Controls No No No Yes Yes
P-value [1]=[2] - - - - 0.0098***

Notes: Estimation results of equation (3.2). Outcome is total credit issued in municipality m
and year t (in billion COP), normalized by population as of 2012. FARC m is equal to one for
municipalities that experienced FARC violence in the years 2011-12 (zero otherwise). Postt is
equal to one for the years 2013-20 (zero otherwise).Negotiation t is equal to one for the years
2013-16 (zero otherwise).Agreementt is equal to one for the years 2017-20 (zero otherwise).
Controls: municipality population; distance to wholesale market, distance to department
capital, area (km2), altitude, coca cultivation in 2005-12 (all interacted with year dummies).
Standard errors, clustered at the municipality-level, are reported in the parentheses. *** p < 0.01,
** p<0.05, * p<0.1

Column (5) reports the impact on credit for the negotiation (2013-16) and

agreement period (after 2017). The point estimates imply that per capita credit

differentially increased in FARC municipalities by 1.433 billion COP after the

20 Per default, we use pre-treatment levels of the municipality-level controls, interacted with
year-dummies, to avoid bad control problems. However, to infer the exogenous effects of
the peace process, it seems reasonable to control for contemporary changes in the regional
population. Partly, these changes may have been caused by the peace process. For instance,
Albarr án et al. (2025) show that the FARC's unilateral cease�re led to a substantial reduction in
forced internal displacements in FARC relative to non-FARC municipalities, thereby affecting
population size. We thus regard the coef�cient presented in column (4) to be a conservative
estimate.

21Table 3.T.3 explores the intensive margin of FARC violence. We �nd a larger and statistically
signi�cant point estimate for municipalities with an above-median but not with a below-
median number of FARC violence events, conditional on having experienced FARC violence
in the years 2011-12.
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start of the negotiations and by 4.025 billion COP after the �nal agreement.

Quantitatively, these estimates represent 12.8% (negotiation period) and 35.9%

(agreement period) of average credit. Note that the p-values from the t-test of

equality of means show that the differences in magnitude are also statistically

signi�cant. That is, the effect is centered on the agreement period, i.e., the time

when the peace treaty was actually signed and (investment) risk decreased with

certainty. The smaller and less precisely estimated coef�cient for the negotiation

period can be interpreted as an anticipation effect.

3.5.2 Identi�cation tests

The validity of our DiD approach crucially rests on the common trends assump-

tion. On a descriptive level, panel (a) in �gure 3.2 displays aggregate credit in

FARC and non-FARC municipalities for each of the years 2005-20. The time

series are indexed to 100 for the year 2012. The graph highlights that credit was

subject to a very similar trend in both groups prior to the peace process. After

the beginning of the peace process, credit grew faster in FARC municipalities.

Figure 3.2: Peace process and credit: Aggregate patterns and dynamic DiD.

(a) Aggregate patterns. (b) Dynamic DiD.

Notes: Panel (a) displays the evolution of aggregate credit per capita for FARC (blue) and
non-FARC (black) municipalities. Both time series are indexed to 100 for the year 2012. Panel
(b) plots the coef�cients and 95% and 90% con�dence intervals (CIs) of the variable FARC m ,
coming from the estimation of equation (3.3). The omitted year is 2012.

More formally, panel (b) in �gure 3.2 plots the dynamic DiD estimator for each

of the years 2005-20, coming from the estimation of equation (3.3). Credit in

FARC and non-FARC municipalities did not exhibit systematically different

pre-trends prior to the peace process, providing support for the common trends

assumption and the use of our DiD strategy. After the start of the peace process,

credit gradually increased in FARC relative to non-FARC municipalities.
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We perform several additional identi�cation tests to corroborate the validity of

our research design and robustness of our results. First, we once again test the

common trends assumption more formally. Second, we run placebo regressions

to check whether the identi�ed effects are confounded by simultaneous events

in the years preceding the start of the peace process. Third, we execute permu-

tation tests to see to what extent the estimated treatment effects may arise by

chance. Fourth, we test whether the results are confounded by public policies.

Fifth, we test the sensitivity towards in�uential geographic units. Sixth, we

reclassify FARC and non-FARC municipalities and, seventh, cluster standard

errors at the department-level. The results are reported in table 3.T.4 and �gures

3.F.1 and 3.F.2.

Common trends assumption. The main concern regarding our DiD model is

that credit in FARC and non-FARC municipalities already followed different

trends prior to the peace process. To complement the evidence from the dynamic

DiD plot above, we formally test for differential pre-trends, as in Assun ção et al.

(2020). We regress the outcome in equation(3.2) on the interaction between

FARCm and a linear time trend, T rendt , while restricting the sample to the years

2005-12. The comparably small and statistically insigni�cant point estimate in

column (1) of table 3.T.4 con�rms that credit similarly evolved in FARC and

non-FARC municipalities prior to the peace process.

Placebo regressions. Can the identi�ed effects be explained by other events

in the years preceding the start of the peace rather than by the peace process

itself? For example, under President Santos, the Colombian Congress approved

reparation payments and land restitutions to victims of the Colombian con�ict

in June 2011 (Guarin et al. (2023)). To address this question, we construct

binary variables that are equal to one for the years 2008-12 (Post2008t ), 2009-12

(Post2009t ), 2010-12 (Post2010t ) and 2011-12 (Post2011t ). Then, we interact

each of these binary variables with FARCm and re-run speci�cation (3.2)for the

years 2005-12, using each of these interactions as main independent variables.

Columns (2)-(5) summarize the results of these placebo regressions. The coef�-

cients are comparatively small and statistically insigni�cant, highlighting that

the increase in credit is unlikely to be caused by events shortly preceding the

peace process.

Public policies. The rise in credit may also be driven by public policies en-

acted simultaneously to the peace process, most prominently the post-con�ict

recovery programs ZOMAC and PDET. 22 ZOMAC was implemented by the

22 ZOMAC: ”Zonas Mas Afectadas por el Con�icto Armado” (English: ”Zones Most Affected
by the Armed Con�ict”). PDET: ”Programas de Desarrollo con Enfoque Territorial” (English:
”Territorially Focused Development Programs”). Technically, effects of these policies would
still be caused by the peace process, but they may have a different effect on the lending
considerations of banks.
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Colombian government in 344 and PDET in 170 municipalities. Launched

through Decree 1650 of 2017, ZOMAC targets municipalities that were iden-

ti�ed by the Ministry of Finance, the National Planning Department, and the

Territory Renewal Agency as being the most con�ict-affected municipalities.

Firms receive tax rebates for ten years conditional on establishing their entire

production in these ZOMAC municipalities and committing themselves to

meeting pre-speci�ed minimum investment and job creation thresholds. PDET,

created through Decree 893 of 2017, are community development programs in

rural localities which were signi�cantly impacted by the Colombian con�ict.

Through institutional and �nancial assistance and guidance, PDET supports

these localities in developing and implementing policies such as investments in

infrastructure or agricultural production (Bernal et al. (2024)).

Even though department-year �xed effects should largely absorb differential

policy effects, we check effect heterogeneities among treated municipalities that

bene�ted (or not) from ZOMAC and/or PDET. For our analysis, we convert

equation (3.2) into a triple DiD speci�cation, in which we use a binary indicator,

Cm , that is equal to one if a municipality bene�ted from ZOMAC or PDET

(zero otherwise).23 The triple interactions in columns (6)-(7) of table 3.T.4 are

not statistically signi�cant, suggesting that, conditional on all other variables,

both post con�ict recovery programs had no speci�c impact on credit in FARC

municipalities. If anything, ZOMAC and PDET resulted in a weaker increase in

credit. Most importantly, the original DiD estimate survives, con�rming it was

not driven by the policy interventions following the peace process.

Randomization. Next, we perform a permutation test in which we randomly

assign the treatment indicator 100 times across our sample municipalities,

ensuring that the number of randomly treated municipalities is equal to the

number of observed treatment assignments. Then, we re-estimate equation

(3.2) using the randomized treatment distributions instead of the observed

distribution of FARC municipalities.

Figure 3.F.1 plots the density distribution of the estimated coef�cients coming

from this permutation test. The red vertical line, which refers to the preferred

estimate reported in column (4) of table 3.4, is shifted to the right of the distri-

bution. The share of regressions in which the placebo coef�cients are greater

than in our preferred speci�cation is 0.00.

In�uential units. We assess to what extent the results are driven by speci�c

geographic units (”Leave-one-out analysis”). We re-estimate equation (3.2),

alternatingly excluding one department or one FARC municipality at a time

23 In the case of non-ZOMAC (non-PDET) municipalities, we have 489 (570) non-FARC and 87
(167) FARC municipalities in our sample. In the case of ZOMAC (PDET), we have 113 (32)
non-FARC and 167 (87) FARC municipalities.
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from the sample. Figure 3.F.2 reports point estimates and 90% con�dence

intervals (CIs) coming from this robustness check. We conclude that the results

are not driven by selected departments or FARC municipalities.

FARC and non-FARC municipalities. Another concern is that the analysis may

be biased by a misclassi�cation of municipalities. For example, municipalities

that experienced no FARC violence in the years 2011–12 serve as control units

in our baseline classi�cation, even though they may have been heavily FARC

exposed in earlier years. We address this issue and re-classify each municipality

as being treated if the municipality reported any FARC violence during the

years 2005-12. This gives us 359 FARC and 497 non-FARC municipalities.

Column (8) of table 3.T.4 reports the regression results of this test, showing that

the size, sign, and signi�cance of the coef�cient are very similar to the results of

our preferred speci�cation, reported in column (4) of table 3.4.

Clustering. Finally, we re-estimate the baseline speci�cation, but cluster stan-

dard errors at the department-level. In this way, we allow for idiosyncratic

correlations of the error term between municipalities of the same department

over time, thereby capturing, e.g., spatial correlations and spillovers within

departments. Note that the number of clusters (29) is relatively low.

Column (9) of table 3.T.4 reports the coef�cient which is statistically signi�cant

at the 10% level (p-value: 0.051). We further decompose the entire peace process

period into the negotiation and agreement periods (not reported). Regarding

the negotiation period, we fail to reject the null hypothesis that the estimated

coef�cient is statistically distinguishable from zero at the 10% signi�cance

level (p-value: 0.11). In contrast, the coef�cient for the agreement period

is statistically signi�cant at the 5% signi�cance level (p-value: 0.037). This

underscores the previous �nding that the peace process' impact on credit is

more strongly centered on the time after the signing of the peace agreement

when risk reliably decreased.

3.5.3 Credit delinquency

In addition to the impact on the intensive margin of credit, we explore whether

the peace process resulted in a reduction in credit delinquency, measured by

the NPL ratio (equation (3.1)). Intuitively, lower shares of loans in default, and

therefore lower balance sheet losses, improve the quality of banks' balance

sheets and positively affect their lending ability (DeYoung et al. (2015), T ölö and

Vir én (2021)). In addition, assuming a positive link between the probability of

credit default and investment project failure (de Roux and Martinez (2024)),

lower NPL ratios may also re�ect lower project failures due to lower investment

risk following the peace process. Table 3.T.5 shows the regression results and

�gure 3.F.3 shows the event study plots, coming from the estimation of equa-
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tions (3.2) and (3.3) with the NPL ratio as outcome variable. Our regression

results show that the peace process differentially decreased the overall NPL

ratio by 1.2 percentage points (column (1)). The effect is large, considering an

average NPL ratio of around 12.5%. The decomposition by type of credit reveals

that the effect is driven by microcredits (columns (2)-(5)), with a 3 percentage

point lower default ratio (average: 16.9%). The event studies in �gure 3.F.3

con�rm that, across all types of credit, credit delinquency did not exhibit differ-

ent pre-trends prior to the start of the peace process. Afterwards, microcredit

delinquency adjusts downward and stabilizes at a lower level. NPL ratios of

other types of credit were not notably affected by the peace process.

3.5.4 Differential responses by type of bank

The Colombian peace process led to a signi�cant increase in credit in FARC

relative to non-FARC municipalities, particularly following the �nal agreement.

This suggests that the positive impact can be attributed to lower risk and

uncertainty. In this subsection, we examine whether the effect is driven by

private, public or cooperative banks. Given that pro�t-maximizing private

banks more sensitively react to changes in risk and uncertainty, they should

respond more strongly to the policy treatment than public or cooperative banks.

Figure 3.3: Peace process and credit: Dynamic DiD by type of bank.

(a) Private banks. (b) Public banks. (c) Cooperative banks.

Notes: Coef�cients and 95% and 90% CIs of the variableFARC m , coming from the estimation
of equation (3.3). Outcome is credit issued in municipality m and year t by private banks (panel
(a)), public banks (panel (b)) and cooperative banks (panel (c)). The omitted year is 2012.

The richness of our data allows us to estimate speci�cations (3.2) and (3.3)

separately for each type of bank. In �gure 3.3, we document that the increase in

credit during the peace process is exclusively driven by private banks and not

by public or cooperative banks. The graphs reveal that neither private banks'

nor public and cooperative banks' credit exhibit signi�cant pre-trends prior

to the peace process. However, in contrast to public and cooperative banks,

we observe a gradual increase in credit by private banks in FARC relative to
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non-FARC municipalities after the start of the peace process.

We separately estimate speci�cation (3.2)by type of bank. Table 3.5 shows the

results. The point estimate of 2.645 implies a differential increase in private

banks' credit in FARC municipalities by 42.4% (column (1)). Regarding het-

erogeneity over time, column (2) shows that private banks' credit increased by

1.357 billion COP (21.7%" ) during the negotiation and by 3.940 billion COP

(63.1%" ) during the agreement period. In contrast, columns (3)-(6) con�rm that

the peace process did not affect credit issued by public and cooperative banks.

Table 3.5: Peace process and credit: Impact by type of bank.

Dependent variable Credit mt

Private banks Public banks Cooperative banks

(1) (2) (3) (4) (5) (6)

FARCm � Post t 2.645** 0.083 -0.002
(1.190) (0.456) (0.055)

FARCm � Negotiation t [1] 1.357* 0.078 -0.003
(0.809) (0.350) (0.030)

FARCm � Agreement [2] 3.940** 0.087 -0.002
(1.634) (0.573) (0.084)

Adj R 2 0.777 0.777 0.845 0.845 0.768 0.768
Observations 13,632 13,632 13,632 13,632 13,632 13,632
Mean DV 6.242 6.242 4.779 4.779 0.184 0.184
Municipality FE Yes Yes Yes Yes Yes Yes
Department-Year FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
P-value [1]=[2] - 0.0091*** - 0.9721 - 0.9879

Notes: Estimation results of equation (3.2), by type of bank. Outcome is total credit issued by
private banks (columns (1)-(2)), public banks (columns (3)-(4)) and cooperative banks (columns
(5)-(6)) in municipality m and year t (all in billion COP and normalized by population as of 2012).
FARC m is equal to one for municipalities that experienced FARC violence in the years 2011-12
(zero otherwise). Postt is equal to one for the years 2013-20 (zero otherwise).Negotiation t is
equal to one for the years 2013-16 (zero otherwise).Agreementt is equal to one for the years
2017-20 (zero otherwise). Controls: municipality population; distance to wholesale market,
distance to department capital, area (km2), altitude, coca cultivation in 2005-12 (all interacted
with year dummies). Standard errors, clustered at the municipality-level, are reported in the
parentheses. *** p<0.01, ** p<0.05, * p<0.1

We also decompose credit by type of credit and bank. Panel A of table 3.T.6

shows that private banks' credit signi�cantly increased across all types of credit,

even though the coef�cients for business and mortgage credit are less pre-

cisely estimated. The estimates imply an increase in private banks' credit by

37.8%/55.2%/50.7%/41.2% in the case of business credit/microcredit/mortgage

credit/consumption credit. Regarding public banks (panel B) and cooperative

banks (panel C), we do not �nd any statistically signi�cant effect. The exception
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is a reduction in public banks' consumption credit by 20.2%.

In sum, the �nding that the credit expansion was centered on private banks

across all types of credit suggests that risk considerations were indeed a cen-

tral factor behind the response of the Colombian banking system to the peace

process. Unlike private banks, public and cooperative banks' behavior should

not primarily be in�uenced by pro�t maximization. Consequently, they likely

charged lower risk premiums in con�ict-affected areas already before the peace

process. In contrast, strictly pro�t-maximizing private banks signi�cantly ex-

panded credit in response to the reduction in investment risk and uncertainty

due to the peace process. The �nding that private banks most strongly ex-

panded credit after the signing of the peace treaty — an effect not observed for

public and cooperative banks — provides further support for this view.

3.5.5 Regional Heterogeneities

Our results show that Colombia's peace process led to a relative increase in

credit in FARC municipalities, driven by private banks. We now explore ef-

fect heterogeneities among treated municipalities, according to selected pre-

determined characteristics. We focus on two heterogeneities. First, we test

whether the impact on credit differs with economic development of the treated

municipalities. Ex-ante, the expectations are ambiguous. On the one hand,

credit expansion may be more pronounced in municipalities that are economi-

cally prosperous, with greater business opportunities and higher demand for

credit (Bernal et al. (2024)). On the other hand, consider a neoclassical growth

model with a concave production function and labor and capital as inputs. Due

to diminishing returns, the marginal product of capital must be higher in areas

with lower output and capital stock. As a result, an increase in credit may

primarily take place in areas that are poorer and offer greater returns to capital

(Solow (1956), Lucas (1990)).

Second, the impact on credit may be weaker in municipalities characterized by

poorer balance sheet health of locally active banks which hinders the realloca-

tion of credit during the peace process. Classical banking models (DeYoung et al.

(2015), Holmstrom and Tirole (1997), Froot and Stein (1998)) predict that banks

reduce their credit supply and do not fund risky but pro�table investment

projects if they can not compensate for balance sheet losses by, e.g., deploying

credit provisions or raising additional liquidity. Therefore, �nancially con-

strained banks may be unable to adjust their credit supply in response to the

peace process. Poorer balance sheet health due to losses from defaulted loans

may, therefore, impair the positive impact of the peace process on lending.

To explore the �rst channel, we classify municipalities according to their levels

of economic development (low, medium, high), measured by total value added
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per capita. To explore the second channel, we classify municipalities according

to the aggregate balance sheet health of locally active banks (low, medium, high),

measured by the NPL ratio (equation (3.1). Formally, we expand equation (3.2)

as follows:

(3.4)
Credit mt = � 1FARCm � Post t +

X

G

� GFARCm

� Post t � Z G + 
X mt + � m + # dt + " m;t

The dummy, ZG, is equal to one if municipality m belongs to group G and equal

to zero otherwise. The �rst group (either low economic development or low

balance sheet health) includes municipalities in the bottom quartile of either the

average pre-peace process value added or NPL ratio across municipalities. The

second group (either medium economic development or medium balance sheet

health) comprises municipalities between the bottom and upper quartiles. In the

third group (either high economic development or high balance sheet health),

we consider municipalities in the upper quartile of the empirical distribution of

either the average pre-peace process value added or NPL ratio.

Table 3.6 presents the estimation results of equation(3.4). The coef�cients of

the interaction terms quantify the peace process' impact on credit in FARC

municipalities with low and high levels of economic development and balance

sheet health relative to municipalities with medium levels. Column (1) shows

that the peace process' impact on credit is signi�cantly larger in economically

more developed and signi�cantly weaker in less developed FARC municipal-

ities. Regarding balance sheet health (column (2)), we �nd the effect to be

concentrated on municipalities with low or medium levels of non-performing

loans. In municipalities with high NPL ratios, i.e., in municipalities with poorer

�nancial health, the peace process may even have decreased available credit.

In column (3), we employ pre-peace process tax receipts per capita as an al-

ternative measure of economic development. In column (4), we consider the

interaction with bank liquidity instead of credit default, measured by the in-

verse pre-peace process credit-to-deposits ratio. The results are qualitatively

consistent with the results in columns (1)-(2).

In sum, the results of the heterogeneity analysis suggest that the peace process'

impact on credit was stronger in areas with greater economic activity and

demand, indicating that more remote and poorer areas bene�ted less from the

peace process in terms of available credit. The results also imply that FARC

areas with �nancially more constrained banks experienced a comparatively

weak credit expansion in response to the peace process. This emphasizes the

importance of banks' �nancial health in facilitating economic recovery in post-

con�ict contexts.
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Table 3.6: Peace process and credit: Regional heterogeneities.

Dependent variable Credit mt

(1) (2) (3) (4)

FARCm � Post t 1.575 3.666** -0.171 2.716**
(1.281) (1.580) (0.934) (1.211)

FARCm � Post t � LowV alueAdded m -3.545***
(1.345)

FARCm � Post t � HighV alueAdded m 8.049***
(2.786)

FARCm � Post t � LowNPLRatio m 0.585
(3.284)

FARCm � Post t � HighNPLRatio m - 4.553***
(1.356)

FARCm � Post t � LowTax m -1.722*
(0.968)

FARCm � Post t � HighTax m 12.975***
(2.714)

FARCm � Post t � CreditDeposits m 0.107*
(0.066)

Adj R 2 0.793 0.790 0.796 0.789
Observations 13,632 13,632 13,632 13,632
Mean DV 11.21 11.21 11.21 11.21
Municipality FE Yes Yes Yes Yes
Department-Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes

Notes: Estimation results of equation (3.4). Outcome is total credit issued in municipality m
and year t (in billion COP), normalized by population as of 2012. FARC m is equal to one for
municipalities that experienced FARC violence in the years 2011-12 (zero otherwise). Postt
is equal to one for the years 2013-20 (zero otherwise).LowV alueAddedm (HighV alueAddedm )
is equal to one for municipalities that lie in the bottom (top) quartile of total value added per
capita across municipalities in the pre-peace process period (zero otherwise). LowNPLRatio m

(HighNPLRatio m ) is equal to one for municipalities that lie in the bottom (top) quartile of
NPL ratio across municipalities in the pre-peace process period (zero otherwise). LowTaxm

(HighTax m ) is equal to one for municipalities that lie in the bottom (top) quartile of tax
receipts per capita across municipalities in the pre-peace process period (zero otherwise).
CreditDeposits m is the continuous measure of (inverse) credit-to-deposits ratio in municipality
m in the pre-peace process period, normalized to have zero mean and unit variance. Controls:
municipality population; distance to wholesale market, distance to department capital, area
(km2), altitude, coca cultivation in 2005-12 (all interacted with year dummies). Standard errors,
clustered at the municipality-level, are reported in the parentheses. *** p < 0.01, ** p< 0.05, *
p<0.1

3.5.6 Credit Supply

Until now, we assumed that the observed credit expansion relied more on

increased lending, i.e., on a relaxation of credit supply constraints, than on

increased borrowing. However, the overall rise in credit may (also) be driven by

increased credit demand, with no changes on the supply side. We now explore

the relative importance of the former channel, i.e., credit supply. While it is

challenging to empirically disentangle both effects in a causal way, focusing

on banks' lending behavior should shed some light on the relevance of credit

supply.
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We take advantage of the information on the location of FARC and non-FARC

areas, and the highly disaggregated bank–municipality structure of the SFC

data, exploiting the fact that banks operate in multiple municipalities through

their branch networks. This allows us to compute for each bank i and year t a

measure for the bank-speci�c (overall) exposure to FARC municipalities (”bank

exposure”, henceforth), � it . Formally:

� it =
P

m Credit imt � FARC mP
m Credit imt

; (3.5)

Credit imt denotes total credit issued by bank i through its branch network in

municipality m and year t. As before, FARCm is the binary indicator for FARC

and non-FARC municipalities. Therefore, � it denotes total credit issued in

FARC municipalities by bank i through its branches as a share of total credit

that has been issued by bank i in year t.

To estimate the impact of the peace process on credit supply, we leverage the

variation in the bank exposure, as de�ned in equation (3.5), prior to the peace

process. We compare credit issued in the same municipality across banks with

varying levels of pre-bank exposure, before and after the start of the peace

process. Speci�cally, we estimate the following speci�cation:

Credit imt = � 1BankExp i � Post t +  mt + ' im + � imt (3.6)

Credit ibmt is total credit issued by bank i through its branch network in munici-

pality m and year t (in billion COP), which we scale by population as of 2012.

BankExp i denotes the pre-bank exposure of bank i , de�ned as the pre-peace

process average of equation (3.5).24

Note that credit is an equilibrium outcome determined by the interaction be-

tween demand and supply. Similar to Khwaja and Mian (2008) and Federico

et al. (2025), we attempt to absorb credit demand through municipality-year

�xed effects,  mt . Conceptually, they fully absorb variations in credit demand

of municipality m in year t which equally affect all banks active in the munici-

pality. Thus, within municipalities, the remaining variation in credit should be

primarily driven by credit supply. The key assumption is that a bank's credit

issuance in a given municipality re�ects the bank's lending to that municipality

through its branch network and the municipality's borrowing from the bank.

Accordingly, � 1 should mainly capture lenders' decisions to raise credit supply

in response to the diminished investment risk following the peace process.

24 Figure 3.F.4 plots the density distribution. Pre-bank exposure ranges between 0.458 and
1 and the median (mean) is 0.784 (0.780). For comparability, we normalize the pre-bank
exposure to have zero mean and unit variance. Figure 3.F.5 plots the correlation between
banks' outstanding credit (y-axis) and the measure of bank exposure (x-axis), showing that a
larger pre-exposure is associated with greater credit.
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Finally, similar to Accetturo et al. (2023), we also include bank-municipality

�xed effects, ' im . They capture persistent factors impacting differences in credit

supply, e.g., non-random allocations of bank-branches to municipalities. We

double cluster standard errors at the bank- and municipality-level because bank

exposure is de�ned at the bank-level, and credit varies at the municipality-

level.

Importantly, this empirical approach has certain limitations. Given that � 1 is

identi�ed from comparing credit issuance across banks in the same municipality,

our sample is restricted to municipalities hosting multiple banks. Furthermore,

since we compare credit locally issued by branches of banks operating before

2013, we use a subsample of 36 out of 52 banks. This reduces the sample size

from 35,073 to 26,371 observations (-24.82%), leaving us with 128 FARC and 277

non-FARC municipalities. 25

Figure 3.4: Peace process and credit supply: Aggregate patterns and dynamic DiD.

(a) Aggr. patterns: Low & high BankExp i . (b) Dynamic DiD.

Notes: Panel (a) plots the evolution of aggregate credit (2005-20) for banks with an above-median
(blue) and below-median (black) bank exposure, measured as the 2005-12 average of equation
(3.5) (BankExp i ). Both time series are indexed to 100 for the year 2012. Panel (b) plots the
coef�cients and 95% and 90% CIs of the variable BankExp i , coming from the estimation of the
dynamic version of equation (3.6). The omitted year is 2013.

Panel (a) in �gure 3.4 displays the evolution of aggregate credit of banks with

an above- and below-median value of BankExp i . On average, highly exposed

banks increased credit more strongly after the start of the peace process, with a

similar trend of both groups in the pre-period. The �gure in panel (b) depicts

the estimation results of the dynamic version of equation (3.6), in which we

separately account for bank-municipality (blue) and bank �xed effects (red). In

25 For this restrictive sample, table 3.T.7 shows BankExp i by bank as well as the number of
municipalities in which each bank operated through branches before and after the process
period. On average, banks were active in 66 municipalities in the pre- and in 83 municipalities
in the post-period.
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line with panel (a), the graph shows that, after the start of the peace process,

banks that were more exposed to FARC municipalities prior to the peace process

raised credit supply more strongly through their branch networks. There are

no signi�cant pre-trends prior to the peace process. 26

Table 3.7: Peace process and credit supply: Main effect.

Dependent variable Credit imt

(1) (2)

BankExp i � Post t 0.869**
(0.376)

BankExp i � Negotiation t [1] 0.531*
(0.286)

BankExp i � Agreement t [2] 1.227**
(0.478)

Adj. R 2 0.734 0.733
Observations 26,371 26,371
Mean DV 3.874 3.874
Municipality-Year FE Yes Yes
Bank-Municipality FE Yes Yes
P-value [1]=[2] 0.004*** -

Notes: Estimation results of equation (3.6). Outcome is total credit issued in municipality m by
bank i in year t (in billion COP), normalized by population as of 2012. BankExp i is 2005-12
average of equation (3.5), normalized to have zero mean and unit variance. Postt is a dummy
equal to one for the years 2013-20 (zero otherwise).Negotiation t is a dummy equal to one for
the years 2013-16 (zero otherwise).Agreementt is a dummy equal to one for the years 2017-20
(zero otherwise). Standard errors, double clustered at the bank- and municipality-level, are
reported in the parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 3.7 summarizes the estimation results of equation (3.6). The point es-

timates imply that a one-standard-deviation higher bank exposure increases

credit supply by 0.531 billion COP during the negotiation (13.7% of average

credit supply), and by 1.227 billion COP during the agreement period (31.7%

of average credit supply) (column (1)). For the whole peace process, the coef-

�cient of 0.869 implies a 22.4% increase in credit supply which is statistically

signi�cant (column (2)). 27 In addition, we repeat the same identi�cation tests as

26 Figure 3.F.6 shows that we get very similar results when we control for the pre-determined
funding structure of bank-branches (panel (a)), compute bank exposure by the 2011-12
average of � it (panel (b)) or use logarithm of the outcome variable (panel (c)).

27The effects are robust to clustering standard errors at the bank-municipality-level (column
(1)) and controlling for the predetermined funding structure of bank-branches (column (2)).
The exclusion of the three largest Colombian banks (column (3)) yields a lower point estimate
which is statistically signi�cant at the 10% signi�cance level. The effect represents 16.5% of
average credit supply (Table 3.T.8).
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in subsection 3.5.2. The results, reported in section 3.A.17, are in line with the

results of subsection 3.5.2.

In sum, the �ndings indicate that banks expanded their credit supply in re-

sponse to the diminished risk and uncertainty following the peace process and

the signing of the peace agreement.

3.5.7 Economic Impact

In this last section, we assess the economic impact of the peace process through

the banking system. We estimate the following speci�cation at the municipality-

level:

Ymt = 
MuniExp m � Post t + �X mt + � � mt + � m + # dt + " mt : (3.7)

The outcome, Ymt , is the aggregate value added of secondary (manufactur-

ing) and tertiary (services) activities in municipality m and year t. That is,

Ymt = V alueAddedmt . Value added data is provided by Colombia's National

Administrative Department of Statistics (”DANE”) for the year 2011 onwards.

We focus on manufacturing and services because these sectors are consid-

ered to be the main source of productivity growth and structural change (Ro-

drik (2013), Goldin et al. (2024), Nordhaus (2008), Duerndecker and Sanchez-

Martinez (2023), Buera and Kaboski (2012)). Alternatively, we consider mu-

nicipal tax receipts for which we have data for the years 2005-20. That is,

Ymt = TaxReceiptsmt . As before, we normalize the outcomes by population as

of 2012.28

Similar to Federico et al. (2025), we compute a measure for municipality expo-

sure prior to the peace process,MuniExp m . It is the average pre-bank exposure,

weighted by the pre-peace process share of credit across banks operating in

municipalities through their branch networks. Formally:

MuniExp m =
X

i

BankExp i
Credit imP
i Credit im

(3.8)

BankExp i is the bank exposure, de�ned as the pre-peace process average of

equation (3.5), which we also employed in speci�cation (3.6). This measure is

then multiplied with the average pre-peace process share of credit issued in

municipality m by bank i in total credit issued by all banks operating in the

municipality, Credit imP
i Credit im

.

In equation (3.7), we interact MuniExp m with Postt which is a binary variable

that is equal to one for the years 2013-20 (zero otherwise). We control for the

28Value added (tax receipts) is expressed in units of billion (million) COP.
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same set of �xed effects and municipality controls as in equation (3.2). Fur-

thermore, we include pre-determined bank controls, � mt . These bank controls,

collapsed at the municipality-level, encompass the average pre-peace process

credit-to-deposits and credit-provisions ratio, weighted by the average pre-

peace process share of credit across banks operating in municipality m (all

interacted with Post t ).29

The intuition behind equation (3.7) is that municipalities relying more on credit

from more FARC exposed banks prior to the peace process should experience

a larger increase in value added during the peace process, due to increased

credit supply. Again, the assumption is that a bank's credit issuance in a

given municipality re�ects the bank's lending to that municipality and the

municipality's borrowing from the bank. Since local borrowers may re-balance

their sources of credit despite greater credit supply by individual lenders,

overall borrowing may remain unaffected on the municipality-level. Therefore,

we additionally consider total (per capita) credit issued in municipality m and

year t as outcome in equation (3.7). That is, Ymt = Credit mt .

Table 3.8 shows the regression results of equation(3.7). The outcome variable in

columns (1)-(2) is credit, in columns (3)-(4) value added and in columns (5)-(6)

tax receipts per capita (all observed at the municipality-level).

We �nd that a one-standard-deviation increase in municipality exposure trans-

lates into an increase in credit by 4.335 billion COP during the negotiation and

by 8.963 billion COP during the agreement period (column (1)). For the whole

peace process, our estimates imply that a one-standard-deviation increase in

municipality exposure raises credit by 6.531 billion COP, equivalent to 55.9% of

average credit (column (2)). The point estimates in columns (3)-(4) imply that a

one-standard-deviation higher municipality exposure results in a 1.008 billion

COP greater value added per capita. The marginal effect is not only statistically

but also economically signi�cant as it represents 11% of average value added

per capita for the years 2011-20. Again, the impact is greater for the agree-

ment period. Lastly, we �nd that a signi�cant increase in tax receipts which is

equivalent to 31.8% of average tax receipts per capita (columns (5)-(6)).30

These �ndings re�ect the sensitivity of economic activity to the availability

29 Figure 3.F.9 plots municipality credit (panel (a)) and non-primary value added (panel (b))
against MuniExp m . We observe a positive correlation between those variables, implying that
greater municipality exposure more strongly raises credit. Figure 3.F.10 plots, on the vertical
axis, residuals coming from smoothed local polynomial regressions of the post-to-pre peace
process change in (log) credit (panel (a)) and value added (panel (b)) in municipality m on
municipality �xed effects. The horizontal axis shows MuniExp m . Credit and value added
per capita grew more in municipalities with greater exposure.

30Table 3.T.10 con�rms that the results are robust to the exclusion of geographic and bank
controls (panel A) or department-year �xed effects (panel B). They also remain relatively
unchanged when we use the 2011-12 bank exposure to compute MuniExpm (panel C).
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Table 3.8: Economic impact.

Dependent variable Credit mt V alueAddedmt TaxReceiptsmt

(1) (2) (3) (4) (5) (6)

MuniExp m � Post t 6.531*** 1.008*** 0.054***
(0.604) (0.189) (0.012)

MuniExp m � Negotiation t [1] 4.335*** 0.691*** 0.040***
(0.491) (0.140) (0.010)

MuniExp m � Agreement t [2] 8.963*** 1.370*** 0.070***
(0.785) (0.257) (0.015)

Adj R 2 0.840 0.832 0.942 0.941 0.767 0.766
Observations 13,058 13,058 7,437 7,437 13,058 13,058
Mean DV 11.69 11.69 9.19 9.19 0.17 0.17
Department-Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Baseline controls Yes Yes Yes Yes Yes Yes
Bank controls Yes Yes Yes Yes Yes Yes
P-value [1]=[2] 0.000*** - 0.000*** - 0.000***

Notes: Estimation results of equation (3.7). Outcome is total credit (in billion COP) (columns (1)-
(2)), value added of secondary and tertiary activities (in billion COP) (columns (3)-(4)) and tax
receipts (in million COP) (columns (5)-(6)), all normalized by population as of 2012. MuniExp m

is the pre-peace process municipality exposure as de�ned in equation (3.8), normalized to have
zero mean and unit variance. Postt is equal to one for the years 2013-20 (zero otherwise).
Negotiation t is equal to one for the years 2013-16 (zero otherwise).Agreementt is equal to one
for the years 2017-20 (zero otherwise). Baseline controls: municipality population; distance
to wholesale market, distance to department capital, area (km 2), altitude, coca cultivation in
2005-12 (all interacted with year dummies). Bank controls: average pre-peace process credit-to-
deposits ratio and credit provisions ratio, weighted by the pre-peace process share of credit
across banks operating in municipalities (interacted with Postt ). Standard errors, clustered at
the municipality-level, are reported in the parentheses. *** p<0.01, ** p<0.05, * p<0.1

of credit. Municipalities borrowing more from FARC exposed banks prior to

the peace process experienced a larger increase in available credit following

the peace process. This, in turn, positively contributed to greater value added

and tax receipts. Put differently, the peace process, and in particular the peace

agreement, reduced investment risk and uncertainty. This, in turn, led to

adjustments in the lending behavior of the banking sector and, thereby, fostered

regional growth.

3.6 Conclusion

This paper studies the impact of the cessation of con�ict on bank credit, lever-

aging Colombia's peace process between the government and FARC guerrilla

as a quasi-natural experiment. In doing so, we explore the banking sector as a

relevant channel mediating the relationship between the end of con�ict and eco-

nomic activity. The research question arises from the observation that, despite
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ample work on the channels through which con�icts and their cessation affect

the economy, the role of credit and the banking sector remains comparatively

underexplored. Our �ndings provide empirical evidence for the view that

credit markets play a crucial role in fostering economic growth and recovery

in post-con�ict settings. Our identi�cation strategy rests on estimating a DiD

model (2005-20) which compares the evolution of credit per capita between

municipalities exposed or unexposed to FARC violence prior to Colombia's

peace process, before and after the start of the peace process in late 2012.

We show that the event caused a signi�cant differential rise in credit which is

equivalent to 24% of average credit, with a stronger impact after the signing

of the peace agreement. These results underscore the central role of reduced

risk and uncertainty following the peace process and, in particular, the peace

agreement. Importantly, the uncovered effect is exclusively driven by credit

from pro�t-maximizing private banks ( 42% "), whereas public and cooperative

banks - less sensitive to variations in risk and uncertainty - remain unaffected.

Regarding regional heterogeneities, we document that the increase in credit in

FARC municipalities was stronger in economically more prosperous areas and

in areas with better balance sheet health of locally active banks. These results

show that more developed areas with higher demand bene�ted more from the

peace process in terms of available credit. They also emphasize the importance

of banks' �nancial health in in facilitating economic recovery in post-con�ict

contexts.

Given that the rise in credit may be driven by credit supply or demand, we

examine the relative importance of the former channel. Speci�cally, we compare

credit per capita issued in the same municipality by banks with varying degrees

of credit exposure to FARC municipalities. Importantly, we control for credit

demand. The estimates indicate that banks specialized in giving credit to FARC

municipalities prior to the peace process increased their credit supply more

after the start of the peace process. The effect is economically sizable given that

it amounts to 22% of average credit supply for the years 2005-20.

Finally, we demonstrate that the peace process positively affected regional

economic activity through the banking sector. Municipalities hosting more

FARC exposed banks experienced a greater increase in available credit and

borrowing. This, in turn, translated into higher value added and tax receipts,

re�ecting increased economic activity.

Clearly, more research is needed to generalize results obtained from Colombia's

peace process. Moreover, the precise contribution of the banking sector to

economic recovery after the cessation of con�ict is yet to be causally identi�ed.

Still, one thing we certainly learn is that the end of con�ict has bene�cial

consequences for bank lending. This, in turn, positively affects economic activity
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and recovery in post-con�ict settings.
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3.A Appendix to Chapter Three

3.A.1 De�nition of credit by credit type

Business credit: Business credits are de�ned as all loans other than housing,

consumer, and microcredit loans. Business credit includes ordinary, preferential

or corporate, and treasury loans.

A client is considered preferential or corporate when they have the necessary

conditions to negotiate an interest rate. Preferential or corporate credit is de-

�ned for terms exceeding 30 days. Treasury credit refers to loans granted to

preferential or corporate clients for a term of 30 days or less, aimed at addressing

short-term liquidity needs. Ordinary credit is de�ned as a commercial loan that

does not qualify as treasury, preferential, or corporate credit. For preferential or

corporate commercial credit, �nancial institutions must exclude from reporting

information related to transactions involving bank overdrafts, loans involving

rediscount quotas, tax �nancing operations, loans with reciprocities or compen-

sations that result in interest rate levels inconsistent with market conditions,

rediscounted loans regardless of the approved amount, loans granted to their

parent company or its subsidiaries, as well as any other company where man-

agement or administrative control by the supervised entity, its parent company,

or its subsidiaries is evident. Additionally, loans originating from restructur-

ing agreements under Law 550 of 1999 on Economic Intervention must be

excluded.

For treasury commercial credit, �nancial institutions must exclude from report-

ing information related to tax �nancing, loans with reciprocities or compen-

sations that result in interest rate levels inconsistent with market conditions,

loans granted to their parent company or its subsidiaries, as well as any other

company where management or administrative control by the supervised entity,

its parent company, or its subsidiaries is evident. Likewise, loans originating

from the implementation of Law 617 of 2000 and its Regulatory Decree 192 of

2001 must also be excluded.

Microcredit: Each supervised entity must classify as microcredit all active credit

operations granted to microenterprises whose outstanding debt balance with

the respective entity does not exceed twenty-�ve (25) current legal monthly min-

imum wages. A microenterprise is understood as any economic unit operated

by a natural or legal person engaged in business, agricultural, industrial, com-

mercial, or service activities, whether in rural or urban areas, with a workforce

of no more than ten (10) employees and total assets of less than �ve hundred

and one (501) current legal monthly minimum wages.

For this type of credit, �nancial institutions must exclude from reporting all
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billed credit card transactions and loans resulting from overdrafts in bank check-

ing accounts. Likewise, they must exclude loans originating from restructuring

agreements as established in Law 550 of 1999 on Economic Intervention, as well

as loans arising from the implementation of Law 617 of 2000 and its Regulatory

Decree 192 of 2001.

Consumption credit: Consumption credit refers to loans granted to individuals

for the purpose of �nancing the acquisition of consumer goods or the payment

of services for non-commercial or non-business purposes, regardless of the

amount. For this type of credit, �nancial institutions must exclude from re-

porting all transactions carried out with credit cards and loans resulting from

overdrafts in bank checking accounts. Likewise, they must exclude loans orig-

inating from restructuring agreements as established in Law 550 of 1999 on

Economic Intervention, as well as loans arising from the implementation of

Law 617 of 2000 and its Regulatory Decree 192 of 2001.

Mortgage Credit: Mortgage redits, regardless of the amount, are those granted

to individuals for the purchase of new or used housing or for the construction

of individual housing. According to Law 546 of 1999, these loans must meet

the following characteristics: (1) They must be denominated in UVR (Unidad

de Valor Real) or in legal currency. (2) They must be secured by a �rst-degree

mortgage guarantee on the �nanced property. (3) The repayment term must

range from a minimum of �ve (5) years to a maximum of thirty (30) years.

Source: https://www.superfinanciera.gov.co/publicaciones/60956/informe

s-y-cifrascifrasestablecimientos-de-creditoinformacion-periodicamensualtas

a-de-interes-y-desembolsos-por-modalidad-de-creditoconceptos-60956/.
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3.A.2 Aggregation of credit

In this section, we explain how we compute different measures of credit using

the SFC data. The SFC data report outstanding (cumulative) credit by type of

credit at a quarterly frequency since 2005, observed at the bank-municipality-

level. We use the fourth quarter as the respective year. In addition, the SFC

dataset reports the outstanding amount of credit of each type of credit by credit

risk.

Total credit of type j issued by bank i through its branch network in municipality

m and year t is computed as follows:

Credit imjt =
EX

r=A

Credit imjrt : (3.9)

Credit imjrt denotes outstanding credit of credit type j and credit risk r issued

by bank i in municipality m and year t. That is, we aggregate by credit risk r to

calculate the amount of credit by type of credit at the bank-municipality-level.

Total credit issued by bank i in municipality m and year t is computed as

follows:

Credit imt =
X

j

Credit imjt (3.10)

Total credit in municipality m and year t is computed as follows:

Credit mt =
X

i

Credit imt (3.11)

We can also compute total credit in municipality m and year t, decomposed by

type of credit j:

8j 2 J : Credit mjt =
X

i

Credit imjt ; (3.12)

where J = f Business credit, Microcredit, Consumption credit, Mortgage credit g.

Total credit in municipality m and year t, decomposed by type of credit j and

credit risk r, is computed as follows:

8j 2 J; 8r 2 R : Credit mjrt =
X

i

Credit imjrt ; (3.13)

where R = fA,B,C,D,Eg.
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Table 3.T.1: De�nition of credit risk.

Months in arrear
Credit type Risk A Risk B Risk C Risk D Risk E
Microcredit - 1-2 2-3 3-4 > 4
Consumption credit - 1-2 2-3 3-6 > 6
Business credit - 1-3 3-6 6-12 > 12
Mortgage - 2-5 5-12 12-18 > 18

3.A.3 Violence categories

Targeted killings: The intentional homicide of three or fewer people in a state

of defenselessness and in the same circumstances of manner, time and place,

perpetrated by the actors of the armed con�ict or with their participation.

Warlike actions: Acts that are carried out under the legitimate task of war,

taking into account that they respond to a de�ned military objective and make

use of lawful means and weapons in combat. At least two parties are involved

in war actions (e.g., armed public forces, organized armed groups).

Forces disappearance: It is the subjection of a person to deprivation of their

freedom against their will (e.g., arrest, detention, kidnapping, hostage taking,

etc.) by actors of the armed con�ict (e.g., agents of the State, members of illegal

armed groups, etc.) or with their authorization, support or acquiescence. It also

implies the concealment and/or the refusal to recognize the deprivation or to

provide information about the whereabouts.

Damage to civilian property: Total and/or partial damage to material assets

that are not military objectives and that should not be the object of attack or

reprisal by the actors of the armed con�ict.

Sexual violence: All acts of a sexual nature perpetrated by one or more of the

actors of the armed con�ict, on people placed in a state of defenselessness and

whose will is subdued not only through physical force, but also by various

forms of coercion and deception. These acts are carried out, e.g., with the

intention of instructing communities, controlling women's bodies, punishing

other members of armed groups directly or through family networks, legit-

imizing particular ways of exercising sexuality and sanction those identities

and practices that transgress the order established by the members of armed

groups.

Kidnapping: It refers to the subtraction, retention or concealment of a person

against their will by the actors of the armed con�ict or with their participation

through intimidation, violence or deception . This can be simple (no manifest

purpose) or extortionate (carried out with the purpose of demanding a bene�t

or any utility for their freedom) or for something to be done or omitted or for

advertising or political purposes.
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Recruitment of children and adolescents: Act in the context of the armed

con�ict in which children and adolescents (18 years or younger) are recruited

or used, or they are forced to participate directly or indirectly in hostilities or in

armed actions.

Massacres: The intentional homicide of four or more people in a state of

defenselessness and in the same circumstances of manner, time and place.

There is a public exposure of the violence and an asymmetric relationship

between the armed actor and the civilian population, without any interaction

between armed actors.

Terrorist attacks: Any attack through the use of explosives which occur in

densely populated areas and in which there is multiple damage to people or

civilian property, regardless of whether the objective of the action is civil or

military.

Attacks on the population: Incursion by an armed group (within an urban

area or populated center) that involves the temporary occupation of a territory

and a continued military action directed towards the destruction of a military

objective. It causes harm to the civilian population.

Antipersonnel mines, improvised explosive devices and unexploded muni-

tion: Set of attacks, damages and incidents due to antipersonnel mines (MAP),

unexploded munitions (MUSE) and improvised explosive devices (AEI). AEIs

are artisanal antipersonnel mines. A MAP is any mine designed to explode due

to the presence, proximity or contact of a person. Unexploded munitions are

explosive munitions that have been loaded, their fuse placed, armed or already

used but remain unexploded.

Source: https://micrositios.centrodememoriahistorica.gov.co/observatorio/s

ievcac/categorias/.

3.A.4 Classi�cation of the actors

Paramilitary: Autodefensas Campesinas de Córdoba y Urab á (ACCU), Au-

todefensas Campesinas de Meta y Vichada, Autodefensas Campesinas del

Casanare (Buitragẽnos), Autodefensas Campesinas del Magdalena Medio, Au-

todefensas Campesinas del Sur del Cesar, Autodefensas del S, Autodefensas

de Hernán Giraldo, Autodefensas Unidas de Colombia (AUC), Bloque Central

Bol�́var, Bloque Meta, Bloque Metro, Ej ército Revolucionario Popular Antiter-

rorista Colombiano, Libertadores del Vichada, Los Machos, Los Paisas, Los

Rastrojos, Los Tangueros, Muerte A Secuestradores (MAS), Presencia GAO sin

atribuci ón, Urabeños / Autodefensas Gaitanistas de Colombia/ �Aguilas Ne-

gras/Clan �Usuga, Urabeños / Autodefensas Gaitanistas de Colombia/ �Aguilas

Negras.
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Guerrilla: Coordinadora Guerrillera Sim ón Bol�́var, Coordinadora Nacional

Guerrillera, Corriente de Renovaci ón Socialista, Disidencia Ej́ercito de Lib-

eración Nacional (ELN), Disidencia Ej ército Popular de Liberaci ón (EPL), Disiden-

cia Ejército Revolucionario Guevarista (ERG), ELN, ELN/EPL, ELN/ERP, EPL,

ERG, Guerrillera Comunista, M19, Milicias, Quint �́n Lame, Disidencia M19

Jaime Bateman Caýon, Partido Revolucionario de Trabajadores (PRT), Autode-

fensa Obrera ADO.

FARC: Disidencia FARC, FARC.

State: Armada Nacional, Armada Nacional - Ej ército Nacional, Departamento

Administrativo de Seguridad (DAS), DAS - Ej ército Nacional, DAS - Polic �́a

Nacional, Ejército Nacional, Ejército Nacional - Civiles, Ej ército Nacional -

Fiscaĺ�a General de la Nación, Ejército Nacional - Fuerza A érea, Ej́ercito Nacional

- Polic�́a Nacional, Fiscaĺ�a General de la Nación, Fuerza Aérea, Infanteŕ�a de

Marina, Polic �́a Nacional.

Organized crime: Bandolerismo Conservador, Bandolerismo Liberal, Bando-

lerismo Revolucionario, Cartel de Cali, Cartel de Medell �́n, Cartel del Norte del

Valle.
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3.A.5 FARC and non-FARC municipalities: Pre-peace process

characteristics

Table 3.T.2: FARC and non-FARC municipalities: Pre-peace process characteristics.

Mean
Normalized
difference

Non-FARC
(Control)

FARC
(Treatment)

(1)-(2) # Muni.

(1) (2) (3) (4)

A. Geography

Area (in km 2) 482.31 2099.97 -0.50 856
Altitude 1260.65 911.85 0.40 856
Distance to department's capital (in km) 74.68 81.97 -0.13 856
Distance to the main wholesale market (in km) 107.96 133.48 -0.28 856
Distance to Bogota (in km) 288.95 335.25 -0.25 856

B. Population & Education

Population 30917.6 94644.48 -0.23 856
Population density (Population per km 2) 186.92 147.08 0.05 856
Education, population share 28.82 28.49 0.08 833
Education, population share (5-24 years) 63.03 57.68 0.71 833
Average years of education 7.33 7.01 0.28 855
Literacy 85.57 83.03 0.32 856

C. Economy & Governance

GINI index .45 .47 -0.82 813
Government openness index 58.30 59.09 -0.06 855
Fiscal performance index 63.84 63.49 0.04 856
Development index 46.50 43.38 0.13 855
Municipal performance index 62.25 59.51 0.19 856
Value added per capita, primary activities .01 .01 -0.05 856
Value added per capita, secondary activities .002 .002 0.06 856
Value added per capita, tertiary activities .005 .004 0.20 856
Revenues per capita .67 .61 0.12 855
Tax revenues per capita .10 .09 0.08 855
Non-Tax revenues per capita .02 .02 0.04 855
Spending per capita .72 .63 0.10 855
Spending per capita, Investment .60 .54 0.11 855

D. Coca & History

1(Coca cultivation (2005-12)) .29 .75 -0.45 856
1(Violence 1948-53) .13 .20 -0.06 855
1(Land con�ict 1901-31) .05 .09 -0.04 855

Notes: Unconditional means of pre-peace process characteristics of non-FARC (column (1)) and FARC (column (2))
municipalities. Column (3) shows the normalized difference between columns (1) and (2). An absolute value above 0.25
indicates imbalance (Imbens and Wooldridge (2008)). Column (4) shows the number of municipalities with available
information on the pre-characteristics.
Population share in education, average years of education, literacy rates and GINI index are taken from the 2005 census.
Government openness index is available for the years 2010-12. Development index is available for the years 2005-10.
Value added by activity is available for the years 2011-12. Geographic characteristics, population, �scal performance
index, municipal performance index, revenues, spending and dummies for coca cultivation (2005-12), La Violencia
(1948-53) and historical land con�icts (1901-31) are available for the years 2005-12. The dummy for coca cultivation
(2005-12) is equal to one if municipalities were subject to manual eradication of coca crops or eradication through
aerial herbicide application as well as if there were parcels of land with coca cultivation during the years 2005-12.
Value added in primary, secondary and tertiary activities is expressed in units of billion COP, scaled by the number
of inhabitants. Fiscal variables (revenues, spending) are expressed in units of million COP, scaled by the number of
inhabitants. In panel D, difference are not normalized. Data sources: CEDE, DANE.
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3.A.6 Peace process and credit: Impact by FARC intensity

Table 3.T.3: Peace process and credit: Impact by FARC intensity.

Dependent variable Credit mt

Low High

(1) (2)

FARCm � Post t 1.832 2.638*
(1.400) (1.528)

Adj. R 2 0.757 0.772
Observations 11,552 11,328
Municipality FE Yes Yes
Department-Year FE Yes Yes
Controls Yes Yes

Notes: Estimation results of equation (3.2), by level of FARC exposure. Outcome is total credit
issued in municipality m and year t (in billion COP), normalized by population as of 2012.
FARC m is equal to one for municipalities that experienced FARC violence in the years 2011-12
(zero otherwise). Postt is equal to one for the years 2013-20 (zero otherwise). In column (1)
(column (2)), we consider municipalities with a below-median (above-median) number of FARC
violence events in 2011-12, conditional on having experience any FARC violence. Controls:
municipality population; distance to wholesale market, distance to department capital, area
(km2), altitude, coca cultivation in 2005-12 (all interacted with year dummies). Standard errors,
clustered at the municipality-level, are reported in the parentheses. *** p < 0.01, ** p< 0.05, *
p<0.1
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3.A.7 Peace process and credit: Identi�cation tests

Table 3.T.4: Peace process and credit: Identi�cation tests.

Dependent variable Credit mt

(1) (2) (3) (4) (5) (6) (7) (8) (9)

FARCm � T rend t 0.062
(0.105)

FARCm � Post2008 t 0.008
(0.406)

FARCm � Post2009 t 0.067
(0.404)

FARCm � Post2010 t 0.259
(0.436)

FARCm � Post2011 t 0.451
(0.515)

FARCm � Post t 5.416** 3.257**
(2.126) (1.402)

Cm � Post t -2.791*** -0.468
(0.872) (1.349)

FARCm � Post t � C m -3.227 -1.865
(2.162) (1.926)

FARC 0
m � Post t 2.402**

(1.168)
FARCm � Post t 2.726*

(1.339)

Adj. R 2 0.848 0.848 0.848 0.848 0.848 0.791 0.789 0.789 0.789
Observations 6,816 6,816 6,816 6,816 6,816 13,632 13,632 13,632 13,632
Mean DV 5.874 5.874 5.874 5.874 5.874 11.21 11.21 11.21 11.21
Municipality FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Department-Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cm - - - - - ZOMAC PDET - -

Notes: Outcome is total credit issued in municipality m and year t (in billion COP), normalized
by population as of 2012. FARC m is equal to one for municipalities that experienced FARC
violence in the years 2011-12 (zero otherwise). Column (1) provides a formal test of the common
trends assumption for credit, as proposed by Assun ção et al. (2020).T rendt is a linear time trend.
The sample is restricted to the years 2005-12. Columns (2)-(5) provide the estimation results
of placebo regressions of speci�cation (3.2). Post2008t / Post2009t / Post2010t / Post2011t is
equal to one for the years 2008-12/2009-12/2010-12/2011-12/ (zero otherwise). The sample
is restricted to the years 2005-12. Columns (6)-(7) provide the estimation results of the triple
DiD version of equation (3.2). Cm is a binary variable that is equal to one if a municipality was
assigned to bene�t from ZOMAC or PDET (zero otherwise). In column (8), the FARC indicator,
FARC 0

m , is equal to one for municipalities that experienced FARC violence in the years 2005-12
(zero otherwise). In column (9), we cluster the standard errors at the department-level. Postt is
equal to one for the years 2013-20 (zero otherwise). Controls: municipality population; distance
to wholesale market, distance to department capital, area (km 2), altitude, coca cultivation in
2005-12 (all interacted with year dummies). Standard errors in columns (1)-(8), clustered at
the municipality-level, are reported in the parentheses. In column (9), we cluster the standard
errors at the department-level. *** p<0.01, ** p<0.05, * p<0.1.
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3.A.8 Identi�cation tests for credit: Randomization and leave-

one-out analysis

Figure 3.F.1: Randomization: Credit.

Notes: Density distribution of coef�cients coming from placebo regressions of equation (3.2).
For the placebo regressions, we randomly assign the treatment indicator 100 times across the
sample municipalities, ensuring that the number of randomly treated municipalities is equal
to the number of observed treatment assignments across municipalities. The red vertical line
refers to our preferred coef�cient reported in column (4) of table 3.4. The share of regressions
where the placebo coef�cient is greater than our preferred coef�cient is 0.00.

Figure 3.F.2: Leave-one-out analysis: Credit.

(a) Departments. (b) FARC municipalities.
(c) FARC municipalities

(contd.).
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3.A.9 Peace process and credit delinquency: Main effect

Table 3.T.5: Peace process and credit delinquency: Main effect.

Dependent variable NPL ratio mt

Overall
Business

credit
Microcredit

Mortgage
credit

Consumption
credit

(1) (2) (3) (4) (5)

FARCm � Post t -0.012** -0.007 -0.030*** -0.020 -0.005
(0.006) (0.010) (0.011) (0.022) (0.007)

Adj R 2 0.511 0.408 0.556 0.520 0.275
Observations 13044 13004 12749 8679 12963
Mean DV 0.125 0.162 0.169 0.126 0.082
Municipality FE Yes Yes Yes Yes Yes
Department-Year FE Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes

Notes: Outcome is NPL ratio, decomposed by type of credit, in municipality m and year t, as
de�ned in equation (3.1). FARC m is equal to one for municipalities that experienced FARC
violence in the years 2011-12 (zero otherwise). Postt is equal to one for the years 2013-20
(zero otherwise). Controls: municipality population; distance to wholesale market, distance to
department capital, area (km 2), altitude, coca cultivation in 2005-12 (all interacted with year
dummies). Standard errors, clustered at the municipality-level, are reported in the parentheses.
*** p<0.01, ** p<0.05, * p<0.1



3.A Appendix to Chapter Three 133

3.A.10 Peace process and credit delinquency: Dynamic DiD

Figure 3.F.3: Peace process and credit delinquency: Dynamic DiD.

(a) Business credit. (b) Microcredit.

(c) Mortgage credit. (d) Consumption credit.

Notes: Coef�cients and 95% and 90% con�dence intervals of the variable FARC m , coming from
estimation of equation (3.3). Outcomes: business credit NPL ratio (panel (a)), microcredit NPL
ratio (panel (b)), mortgage credit NPL ratio (panel (c)) and consumption credit NPL ratio (panel
(d)). NPL ratio is de�ned in equation (3.1). The omitted year is 2012.
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3.A.11 Peace process and credit: Impact by type of bank and

credit

Table 3.T.6: Peace process and credit: Impact by type of bank and credit.

Dependent variable Credit mt

Business
credit

Microcredit
Mortgage

credit
Consumption

credit

(1) (2) (3) (4)

A. Private Banks

FARCm � Post t 0.807* 0.213*** 0.502* 1.124**
(0.478) (0.075) (0.289) (0.520)

Adj. R 2 0.777 0.640 0.670 0.707
Mean DV 2.135 0.386 0.990 2.731

B. Public Banks

FARCm � Post t 0.235 -0.145 0.033 -0.041**
(0.214) (0.285) (0.025) (0.019)

Adj. R 2 0.768 0.840 0.306 0.641
Mean DV 1.287 3.252 0.0377 0.203

C. Cooperative Banks

FARCm � Post t 0.010 -0.001 0.010 -0.021
(0.016) (0.007) (0.012) (0.033)

Adj. R 2 0.589 0.684 0.470 0.808
Mean DV 0.0253 0.0178 0.0173 0.124

D. All Banks

FARCm � Post t 1.052** 0.067 0.545* 1.063**
(0.534) (0.286) (0.301) (0.525)

Adj. R 2 0.776 0.834 0.668 0.714
Mean DV 3.447 3.655 1.045 3.058

Observations 13,632 13,632 13,632 13,632
Municipality FE Yes Yes Yes Yes
Department-Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes

Notes: Estimation results of equation(3.2), by type of bank and credit. Outcome is business credit
(column (1)), microcredit (column (2)), mortgage credit (column (3)) and consumption credit
(column (4)) issued in municipality m and year t (all in billion COP and normalized by popu-
lation as of 2012). Panels A/B/C/D refer to credit issued by private/public/cooperative/all
banks. FARC m is equal to one for municipalities that experienced FARC violence in the years
2011-12 (zero otherwise).Postt is equal to one for the years 2013-20 (zero otherwise). Controls:
municipality population; distance to wholesale market, distance to department capital, area
(km2), altitude, coca cultivation in 2005-12 (all interacted with year dummies). Standard errors,
clustered at the municipality-level, are reported in the parentheses. *** p < 0.01, ** p< 0.05, *
p<0.1
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3.A.12 Pre-peace process bank exposure

Table 3.T.7: Pre-peace process bank exposure.

Bank exposure
# Muni.

Pre-period
# Muni.

Post-period
(1) (2) (3)

Banagrario .4660 720 759
Bancamia .5941 125 184
Bancien s.a .8681 6 11
Banco Falabella s.a. .8411 19 30
Banco Finandina .8342 8 9
Banco Pichincha s.a. .7722 21 22
Banco Santander de negocios Colombia .9061 9 9
Banco Union .4918 16 240
Banco W s.a. .7645 73 102
Banco av villas .7846 52 63
Banco caja social .7839 62 72
Banco de Bogota .8320 193 221
Banco popular .7199 88 95
Bancolombia .7893 234 248
Bancoomeva .6884 43 46
Bbva Colombia .7644 117 130
Citibank-Colombia .9295 13 13
Compañ�́a de Financiamiento Colte�nanciera .9931 4 9
Compañ�́a de Financiamiento Crezcamos s.a. .4575 9 90
Compañ�́a de Financiamiento Iris .9963 4 7
Compañ�́a de �nanciamiento Tuya .8780 5 5
Cooperativa Financiera Con�ar .6324 26 28
Cooperativa Financiera Coo�nep .7749 23 15
Cooperativa Financiera Cotrafa .7527 20 30
Cooperativa Financiera de Antioquia .5376 31 39
Davivienda .7754 187 189
Gnb Sudameris .7749 23 29
Instituto O�cial Especial Bancoldex 1.0000 1 1
Instituto O�cial Especial FDN 1.0000 1 1
Instituto O�cial Especial Fondo nacional del ahorro .8163 70 95
Instituto O�cial Especial Icetex .8062 37 45
Itaú Corpbanca Colombia s.a. .8704 22 30
JFK Cooperativa Financiera .6974 14 16
Lulo Bank s.a. .8442 9 8
Occidente .7707 56 71
Scotiabank colpatria s.a .8846 42 42

Notes: The table shows bank exposure,BankExp i , for each bank (column (1)), referring the
pre-peace process average of� it (equation (3.5)). Columns (2)-(3) report the number of munici-
palities in which banks operate during the pre- and post-peace process period.
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3.A.13 Distribution of bank exposure

Figure 3.F.4: Distribution of bank exposure.

Notes: Density distribution of BankExp i across banks, which refers to the pre-peace process
average of � it (equation (3.5)). Unit of observation: bank.

3.A.14 Scatterplot: Bank exposure and credit

Figure 3.F.5: Scatterplot: Bank exposure and credit.

Notes: Correlation betweenBankExp i (x-axis) and average credit issued by bank i in munici-
pality m, normalized by population as of 2012 (2005-20 average) (y-axis).
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3.A.15 Peace process and credit supply: Robustness of dynamic

DiD

Figure 3.F.6: Peace process and credit supply: Robustness of dynamic DiD.

(a) Bank controls.

(b) 2011-12 bank exposure.

(c) Log outcome.

Notes: Coef�cients and 95% and 90% con�dence intervals of the variable BankExp i , coming
from the estimation of the dynamic version of equation (3.6) with bank-municipality (blue)
or bank �xed effects (red). In panel (a), we condition on the banks' pre-determined funding
structure (average pre-peace process credit-to-deposits and credit provisions ratio) interacted
with Postt . In panel (b), BankExp i is the 2011-12 average of equation(3.5). In panel (c), we
consider the logarithmized outcome, ln(Credit imt ). The omitted year is 2013.
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3.A.16 Peace process and credit supply: Robustness

Table 3.T.8: Peace process and credit supply: Robustness.

Dependent variable Credit imt

Clustering Bank Controls Excl. 3 largest banks

(1) (2) (3)

BankExp i � Post t 0.869*** 0.818** 0.459*
(0.100) (0.372) (0.260)

Adj. R 2 0.733 0.734 0.818
Observations 26,371 26,371 16,584
Mean DV 3.874 3.874 2.775
Municipality-Year FE Yes Yes Yes
Bank-Municipality FE Yes Yes Yes

Notes: Robustness of the estimation results of equation(3.6). Outcome is total credit issued
by bank i in municipality m and year t (in billion COP), normalized by population as of 2012.
BankExp i is average bank exposure (2005-12) as de�ned in equation(3.5), normalized to have
zero mean and unit variance. Postt is equal to one for the years 2013-20 (zero otherwise).
In column (1), standard errors are clustered at the bank-municipality-level. In column (2),
we condition on banks' pre-determined funding structure (avg pre-peace process credit-to-
deposits and credit provisions ratio, interacted with Postt ). In column (3), we exclude the three
largest Colombian banks from the sample, namely Bancolombia, Banco de Bogotá and Banco
Davivienda (see, e.g., https://www.larepublica.co/finanzas/bancos-con-mayores-utilidade
s-octubre-2024-4032023). In columns (2)-(3), standard errors, reported in the parentheses, are
double clustered at the bank- and municipality-level. *** p<0.01, ** p<0.05, * p<0.1
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3.A.17 Peace process and credit supply: Identi�cation tests

We repeat the same identi�cation tests as in subsection 3.5.2 and report the

results in table 3.T.9 and �gures 3.F.7 and 3.F.8.

First, we formally check whether there existed signi�cant pre-trends in credit

supply between banks with a varying exposure to FARC municipalities prior to

the start of the peace process. Speci�cally, we regress the outcome in equation

(3.6) on the interaction between BankExp i and Trendt , while restricting the

sample to the years 2005-12. The small and statistically insigni�cant point

estimate in column (1) highlights that there were no signi�cant pre-trends prior

to the peace process. Second, we interact the previously constructed dummies

(Post2008t , Post2009t , Post2010t , Post2011t ) with BankExp i and re-estimate

speci�cation (3.6) for the years 2005-12. The estimates from the placebo re-

gressions are comparably small and insigni�cant (columns (2)-(5)). Thus, the

identi�ed impact on credit supply is not caused by some unrelated event prior

to the peace process but by the peace process per se. Third, we verify that

the peace process' impact on credit supply is not driven by the ZOMAC and

PDET programs. The triple interactions in columns (6)-(7) are statistically in-

distinguishable from zero. That is, both post con�ict recovery programs did

not in�uence the impact of the peace process on credit supply of banks with a

varying bank exposure. Fourth, we use the randomized treatment distributions

from subsection 3.5.2 to compute, for each bank, randomized bank exposures.

Then, we re-estimate equation (3.6)using those randomized distributions in-

stead of the observed ones. Figure 3.F.7 plots the density distribution and

our preferred estimate (red vertical line), reported in column (2) of table 3.7.

The share of regressions where the placebo coef�cients are greater than our

preferred coef�cient is below 0.05. Fifth, �gure 3.F.8 documents that the peace

process' impact on credit supply is neither driven by particular departments

nor FARC municipalities.
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Table 3.T.9: Peace process and credit supply: Identi�cation tests.

Dependent variable Credit imt

(1) (2) (3) (4) (5) (6) (7)

BankExp i � T rend t 0.036
(0.037)

BankExp i � Post2008 t 0.062
(0.139)

BankExp i � Post2009 t 0.062
(0.132)

BankExp i � Post2010 t 0.150
(0.142)

BankExp i � Post2011 t 0.209
(0.162)

BankExp i � Post t 0.931** 0.896**
(0.391) (0.386)

BankExp i � Post t � C m -0.293 -0.209
(0.242) (0.167)

Adj. R 2 0.715 0.714 0.714 0.715 0.715 0.733 0.733
Observations 10,420 10,420 10,420 10,420 10,420 26,371 26,371
Mean DV 2.296 2.296 2.296 2.296 2.296 3.874 3.874
Municipality-Year FE Yes Yes Yes Yes Yes Yes Yes
Bank-Municipality FE Yes Yes Yes Yes Yes Yes Yes
Cm - - - - - ZOMAC PDET

Notes: Outcome is total credit issued by bank i in municipality m and year t (in billion
COP), normalized by population as of 2012. BankExp i is average bank exposure (2005-
12) as de�ned in equation (3.5), normalized to have zero mean and unit variance. Col-
umn (1) provides a test of the common trends assumption for credit supply as proposed
by Assunção et al. (2020).T rendt is a linear time trend. The sample is restricted to the years
2005-12. Columns (2)-(5) provide the estimation results of placebo regression of speci�cation
(3.6). Post2008t / Post2009t / Post2010t / Post2011t is equal to one for the years 2008-12/2009-
12/2010-12/2011-12/ (zero otherwise). The sample is restricted to the years 2005-12. Columns
(6)-(7) provide the estimation results of the triple DiD version of equation (3.6). Cm is a binary
variable that is equal to one if a municipality was assigned to bene�t from ZOMAC or PDET
(zero otherwise). Standard errors, double clustered at the bank- and municipality-level, are
reported in the parentheses. *** p<0.01, ** p<0.05, * p<0.1
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