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ABSTRACT
Transmission of Shocks on Real Assets of Corporations
to Their Financial Performance
Mehdi Rasteh, Ph.D.
Concordia University, 2024

This thesis investigates how shocks to real assets impact the financial performance of
corporations.

The first study examines drought shocks and their effect on bank financial stability
and loan performance. Unlike other climate shocks, droughts are slow and their effects are
not immediate. By defining a two-year drought shock at the bank level and using a
difference-in-differences methodology, it is found that drought shocks significantly worsen
banks' Z-Score, return on assets, and stock volatility. Additionally, non-performing loans
increase substantially in affected banks compared to unaffected ones. The economic impacts
of droughts are comparable to a 1% decline in the unemployment rate. Affected banks tend
to close branches in drought-impacted regions without increasing their capital ratios.

The second study investigates the impact of human mobility reductions during the
COVID-19 pandemic on bank performance. Using geographic locations of bank branches
to measure exposure to mobility declines, the study finds that U.S. banks' stability,
profitability, and asset quality are negatively affected by reduced mobility. There is a
significant rise in non-performing consumer loans, residential, and commercial mortgages,
while commercial loans remain unaffected. Relationship banking provides a protective
buffer against the adverse effects of mobility reductions on banks.

The third study assesses the role of unpledged collateral in Real Estate Investment
Trusts (REITS) concerning liquidity constraints and asset sales. The findings indicate that
REITs with higher ratios of encumbered assets tend to sell properties at lower prices and
face increased loan spreads. Encumbrance restricts the pool of assets available for disposal,
reducing profits from selling activities. However, the negative impact of encumbrance on
selling activity and loan spreads is mitigated for financially healthy REITs. Overall, the
study underscores the importance of unencumbered assets as a determinant of selling
activity and borrowing costs.

Collectively, these studies provide valuable insights into how different types of
shocks affect financial stability, loan performance, and asset sales, highlighting the critical

role of asset management and strategic responses in mitigating adverse outcomes.
iii
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Chapter 1: Introduction

Understanding the transmission of shocks on real assets to the financial performance of corporations
is vital for assessing the resilience and stability of financial systems. This thesis investigates this
phenomenon through three distinct yet interconnected studies, each addressing a unique type of
shock: droughts, reductions in human mobility during the COVID-19 pandemic, and liquidity
constraints due to pledged assets. The central aim of this thesis is to explore how various shocks
impact the financial stability and performance of different economic entities. By examining the
effects of droughts and pandemic-induced mobility changes on bank branches, and the role of
unpledged collateral in REITSs, this research provides a comprehensive understanding of the channels
through which these shocks influence financial outcomes. The rationale behind this research lies in
the increasing frequency and intensity of these shocks and the need for financial institutions and

policymakers to develop strategies to mitigate their adverse effects.
The Impact of Drought Shocks on Banks

Climate-related events, particularly droughts, pose unique challenges due to their gradual onset and
prolonged impact. Unlike sudden disasters such as hurricanes or floods, droughts evolve slowly, often
leading to significant yet underreported economic damage. The literature has begun to acknowledge
the financial risks associated with climate change, but empirical studies specifically examining the
effects of droughts on banks remain sparse. Previous research, such as Hong et al. (2019), highlights
the underreaction of equity markets to drought risks and the significant damage to food industry
profits. However, there is a gap in understanding how these slow-onset disasters affect financial

institutions.

This study aims to bridge this gap by analyzing the impact of drought shocks on bank stability and
loan performance. Utilizing the Palmer Drought Severity Index (PDSI) and a difference-in-
differences methodology, this research quantifies the effects of prolonged drought conditions on
various financial metrics of banks, such as Z-Score, return on assets, and non-performing loan ratios.
The findings indicate that droughts significantly impair bank stability and loan performance, with

economic impacts comparable to major unemployment shocks.
Human Mobility and Bank Performance During the COVID-19 Pandemic

The COVID-19 pandemic drastically altered human mobility patterns, significantly impacting

economic activities and financial markets. The unprecedented decline in mobility due to self-isolation



and governmental restrictions posed unique challenges for banks, particularly those with extensive
local branch networks. This study examines the effects of reduced mobility on U.S. banks, leveraging

geographic data to measure banks' exposure to mobility declines.

By utilizing Google mobility data and a weighted mobility score for each bank, the research
investigates the relationship between mobility changes and various financial performance indicators.
The results demonstrate that banks' financial stability, profitability, and asset quality were
adversely affected by mobility declines. The study further explores the differential impact on
relationship and transactional banks, revealing that banks with strong relationship banking practices

were better insulated from the negative effects of mobility reductions.
Liquidity Constraints and Asset Sales in Real Estate Investment Trusts (REITs)

The REIT industry offers a unique context to explore the impact of unpledged collateral on asset
sales and borrowing costs. Unlike non-financial corporations, REITSs report properties free of liens
regularly, providing a clear measure of unpledged collateralizable assets. This study investigates
how the encumbrance of assets influences REITs' financial activities, particularly focusing on the

profitability of asset sales and the cost of borrowing.

The research finds that REITs with higher ratios of encumbered assets tend to sell properties at
lower prices and face higher loan spreads. This limitation on asset disposal significantly affects
profitability, especially during periods of financial distress. By comparing encumbered and
unencumbered properties, the study highlights the importance of maintaining a pool of unpledged
assets to enhance liquidity and reduce borrowing costs. These findings underscore the critical role

of asset management in financial stability and performance.

These studies provide comprehensive insights into how different types of shocks—droughts,
pandemic-induced mobility changes, and liquidity constraints—affect financial stability, loan
performance, and asset sales. They emphasize the importance of strategic asset management and
proactive responses in mitigating the adverse effects of these shocks. This thesis contributes to the
broader literature on climate risks, economic disruptions from pandemics, and financial constraints,
offering valuable implications for policymakers, financial institutions, and corporations in fostering

resilience and stability in the face of various shocks.



Chapter 2: Understanding Drought Shocks:
Bank Financial Stability and Loan Performance

Abstract

Unlike other climate shocks, droughts are slow and silent, and their impacts are not
immediate. We define a two-year drought shock at bank level and quantify the impact
of droughts on bank stability and performance. Applying a difference-in-differences
methodology, we find drought shocks to significantly worsen Z-Score, return on assets
and stock volatility. Non-performing loans of affected banks are significantly higher
compared to unaffected banks. The economic impacts are comparable to those associated
with a 1% decline in unemployment rate. We also document that affected banks close
branches in drought-hit regions but do not increase their capital ratios.

KEYWORDS: Climate risk, drought, bank stability, bank financial performance
JEL CrassiFicaTION: G21, Q54, G32, L25, Q25, Q51



2.1. Introduction

Climate shocks such as hurricanes and floods are visible and their economic effects are
felt immediately. Droughts, on the other hand, are slow and silent, which makes them
non-standard hazards. Despite their devastating impacts, most droughts slip under the radar
due to their unique nature and that their economic impact is difficult to quantify. There is
only one drought event in the 2000s that is a declared federal disaster while our analysis
identifies 217 bank-level drought shocks with economic effects larger than those of hurricanes
during the same period.! Hong et al. (2019) document the damage caused by droughts to the
food industry profits, yet also find that equity markets ignore or underreact to drought risk.

Financial institutions and their regulators, however, are not ambivalent about the climate
risks. For instance, the Natural Capital Financial Alliance by the UN, collaborating with
several banks from Brazil, China, Mexico, and the United States (US), develop a stress
testing tool specifically for drought risk. In this stress test, the impact of drought scenarios
on companies borrowing from banks is assessed and associated losses and default risks are
aggregated at banks’ loan portfolios. Despite these initiatives to measure climate risks and
drought effects on bank balance sheets, there is no systematic empirical study analyzing the
impact of drought risk on banks. Our paper aims to fill this gap.

In this study, we investigate how droughts impact banks’ performance in the US, how
affected banks respond to drought risk and what banks’ balance sheets reveal regarding the
impact of drought on different sectors. Our interest in examining banks for the impacts of
droughts stems from a few different motivations.

First, climate shocks are local in nature and banks’ branch networks allow us to study
local shocks. The median distance between the firm and the lending bank’s branch is less
than five miles as most US banks are still geographically under-diversified and they originate

loans locally (Agarwal and Hauswald, 2010; Petersen and Rajan, 2002). The under-diversified

IFor disaster declarations, see https://www.fema.gov/openfema-dataset- disaster-declarations-summaries-v2.



banks mainly deal with local firms and it is these firms that are more likely to suffer from
climate shocks rather than larger firms. It is possible that large public firms can diversify
away and shield from local climate shocks (Addoum et al., 2020). Importantly, small firms
mainly rely on bank loans for external funding (Berger and Udell, 1998; Petersen and Rajan,
1994). Hence, we expect bank balance sheets to reflect the impact of climate shocks on local
economies and enable us to analyze the impact of climate shocks such as drought.

Second, banking is an important and integral part of the economy. Whether banks survive
different shocks and to what extent they can absorb or spillover shocks to the other parts of
the economy is crucial for financial stability, as seen during 2008/09 financial crisis. Indeed,
bank regulators and central banks have recently become wary of the impacts of climate shocks
on financial stability.?

Third, drought has indirect, as well as direct, effects on various industries and economic
actors. For instance, utility firms are directly affected from drought via water shortages while
other industries might be hurt indirectly through increasing costs such as electricity prices.?
That is, drought impacts might spillover via supply-chain relations. Banks’ balance sheets
allow us to look beyond the industries that are directly affected.

Banks’ exposure to climate risks can also be through households. Workers who have
suffered income loss might miss their mortgage payments. This is especially likely for workers
in industries that are directly affected from drought, such as agriculture and food industries.
For instance, even if an agricultural firm is insured against certain climate shocks, some

business activity will still be lost: workers will not pick up berries and receive salaries,

2The Task Force on Climate Related Financial Disclosures (TCFD), established in 2015 by the G20’s
Financial Stability Board (FSB), issued a report with recommendations regarding climate-related risk
disclosures. Following the TCFD’s framework, in April 2019, the Network for Greening the Financial System
(NGFS), a coalition of 34 central banks, released its first report on climate-related financial risks. The
report calls for central banks and bank supervisors to integrate climate-related risks into financial stability
monitoring and micro-supervision.

3Drought impacts utility firms in two ways. Electricity production relies on hydropower which is dependent
on reservoir water levels and are negatively affected by drought. Drought also increases the overall operating
costs of utility firms by increasing the cost of electricity transfer. For instance, the power lines of Pacific Gas
and Electric sparked California wildfires, which in turn cost up to $30 billion in fire liabilities. Subsequently,
PG&E, California’s largest utility firm, had to file for bankruptcy protection citing fire liabilities. For more
details, please see https://www.nytimes.com/2019/01/29/business/pge-bankruptcy.html.



catering firms or restaurants will not serve food for workers, new farm equipment will not be
bought, etc. Thus, how different types of bank loans perform after a drought shock can shed
light on various industries and agents simultaneously and provide a more broad picture of
drought-driven economic costs.

Short-lived droughts might not constitute a damage for the economy as their timing in
relation to the life cycle of agricultural products matters and some industries can adjust
for such temporary disruptions. Hence, similar to Hong et al. (2019), we focus on droughts
lasting longer than a year. In our benchmark analysis, we define two-year drought shocks at
bank level. To quantify the drought intensity, we collect data on Palmer Drought Severity
Index (PDSI) maintained by the US National Oceanic and Atmospheric Administration
(NOAA). Using the geographic location of bank branches, we assign the PDSI score of the
climatological division that a branch is located in to that branch. Then, we aggregate the
branch-level PDSI scores at bank level by weighting each branch’s PDSI score by the amount
of deposits.

NOAA classifies a drought event as severe or extreme when PDSI is below -3. Similarly,
we identify banks as drought-hit (treated) when their weighted PDSI score is below -3. We
identify the impact of drought by comparing treated banks with banks that are not hit by
the drought shock during the same period (control banks). To choose control banks that
have similar size as treated banks, we use propensity score weighting based on bank size (or
geographic concentration). Then, applying a difference-in-differences (DiD) estimation we
quantify the effect of drought on bank stability and loan performance.

We find that drought-hit banks experience a loss of asset quality and an increase in
riskiness. Z-Score, a measure of bank stability, significantly declines for drought-hit banks
by 0.38 relative to banks in the control group, indicating a deterioration in bank stability.
Treated banks’ return-on-asset (ROA) volatility and equity return volatility increase by 0.35
and 0.11, respectively, both suggesting heightened riskiness. Drought also undermines banks’

loan performance as the ratio of non-performing loans (in total loans) increases by 0.40%.



All of these estimates of the drought impact on banks are economically sizeable. Exposure
to a drought shock reduces Z-Score of a treated bank by 0.62 standard deviation relative
to a control bank. In a comparable study by Schitwer et al. (2018) dealing with Hurricane
Katrina, authors find that the Z-Score of banks exposed to the hurricane declined by around
0.12 standard deviation relative to a control group. Although the impact of drought on
bank balance sheets is not immediate, our findings indicate that droughts can have a greater
impact on bank balance sheets than hurricanes or floods.

As droughts are not often declared as disasters federally, the resilience of drought-hit
regions mainly hinges on insurance receipts. Our results imply that insurance claims fall
short of extinguishing the drought-driven damages. Trails of drought-ridden local economies
are also visible on banks’ non-performing loans (NPLs). Looking at NPLs, as a ratio of total
loans, we find that treated banks’ NPL ratios, on average, are 0.60 standard deviations higher
than that of control banks. For comparison, a 1-percentage point-increase in unemployment
rate increases NPL ratio by 0.61 standard deviations. So, the impact of a drought shock is
similar in magnitude to that of unemployment rate, indicating a strong economic significance
of drought shocks.

While Hong et al. (2019) document the impact of drought on food industry profitability,
our results show that the eventual impacts go beyond food industry and agriculture. Studying
the subcategories of nonperforming loans, we find significant deterioration of loan quality not
only in agricultural loans but also in residential mortgages, commercial loans, and commercial
mortgages. The NPL ratio increases for these categories confirm the existence of spillovers
from directly-hit industries. Significant increase in NPL ratio of agricultural loans is also
interesting given that they are most likely to be insured against climate shocks.

Going forward, banks’ reaction and adjustment to drought risk matter for economic future
of drought-prone areas. Were banks to flee from these areas, this would be a knock-on damage

to local economies. This is especially important given that the frequency and intensity of



droughts are predicted to rise, especially for already dry areas.* Hence, we next check if
banks abandon the regions which cause them financial losses due to drought. Our results
reveal that this indeed happens. We find that treated banks are significantly more likely to
close branches in the divisions that are exposed to drought shocks as opposed to the branches
in unaffected areas. This is consistent with the idea that treated banks close branches in
affected regions to cut exposure to drought shocks. Another potential reaction of drought-hit
banks would be to increase their capital buffers, for which we do not find supporting evidence.

Our DiD analyses satisfy the parallel trend conditions considering the four quarters
preceding the drought shock. Importantly, the drought shock impacts persist at least for a
year following the shock. Placebo analysis confirms that our main findings are driven by a
two-year drought shock defined as a switch in the drought conditions from normal to severe
or extreme drought and our results are robust to the exclusion of hurricane-exposed states.

The evidence in the banking literature on how banks are affected by climate shocks is
quite limited. The focus is on natural disasters, in general, and hurricanes and storms, in
particular (Schitwer et al., 2018). Our paper is the first to relate drought to bank balance
sheets in the banking literature and among the first evaluating the impact of climate on bank
balance sheets.

Since banks deal with local and smaller firms, our study also contributes to the debate
by looking beyond large corporations. In a related study, Addoum et al. (2020) evaluate
the impact of extreme temperatures on the local establishments of US public firms and the
authors do not document any significant impact. Their explanation of this non-result is that
public firms in their sample are large and diversified enough to absorb the negative impacts

of local temperature shocks.?

4For the trends in drought and more general impacts of climate change on land, please see the Intergovern-
mental Panel on Climate Change (IPCC) Special Report on Climate Change and Land. For the projections
on drought intensity and frequency, please see the IPCC Special Report on Global Warming of 1.5°C.

>There are studies documenting the negative impacts of extreme temperatures, on labor supply (Graff-Zivin
and Neidell, 2012, 2014), and on light manufacturing and service industries (Dell et al., 2009; Jones and
Olken, 2010).



Hong et al. (2019) are the first to evaluate the economic and financial impact of drought,
specifically on food companies. The authors find that drought has a negative impact on
the profitability of food companies. We also document profitability losses associated with
droughts in the US banking industry. As banks are exposed to different industries and
agents, our findings are complimentary to the study by Hong et al. (2019) and generalize
their findings. Moreover, the information available on bank balance sheets goes beyond a
particular industry such as the food industry studied in Hong et al. (2019). Being able to
examine performance of loan subcategories, we also provide evidence in favor of spillover
effects from drought shocks.

Boustan et al. (2020) analyze the impact of natural disasters including droughts on
migration rates, housing prices, and poverty levels by constructing a panel data from 1920
to 2010. They find that US counties that are most affected by severe disasters experience
an increase of 1.5% in net out-migration rates. Their data for disasters are obtained from
FEMA'’s disaster declarations. In our sample period, there is only one drought incident in
FEMA'’s declared disasters list, yet we find at least one bank-level shock in every year of the
sample (Figure 2.3). Our findings indicate that droughts inflict sizable costs to banks, and
local economies, and which would not be ancipated from FEMA'’s list of disaster declarations.

Our paper contributes also to the broader literature on climate shocks, in which the
climate events being studied are mainly floods or hurricanes (Addoum et al., 2022; Bernstein
et al., 2019; Murfin and Spiegel, 2020). These studies mostly concentrate on floods and
hurricanes, as the damage caused by these natural disasters are usually immediate and
relatively easy to observe. However, in the case of drought, effects are difficult to notice
in the short term and the resulting economic cost accumulates over a long period of time.
Arguably assessing drought risk is more important than ever given that both the drought
risk and frequency have increased in the 20th century (Dai and Zhao, 2017a,b; Dai, 2013).
Hence, we expand the literature on climate shocks by analyzing the impacts of drought, a

less-studied climate shock.



Our paper proceeds as follows: Section explains how we define drought shocks and our
methodology. Section presents our bank-level data. Section documents our main findings.

Lastly, we conclude in Section .

2.2. Drought Identification and Methodology

2.2.1. Defining Drought Shocks

Climatologists have found that increasing temperature trends exacerbate the risks of droughts
(Trenberth et al., 2014). However, droughts are not purely driven by increases in the
temperature. Evapotranspiration and precipitation are also important factors driving droughts.
Dai and Zhao (2017a) evaluate the historical trends in drought and, in a complementary
study, the authors simulate drought trends for the 21st century (Dai and Zhao, 2017b). They
find that droughts have become more frequent primarily due to precipitation changes after
1980 and frequencies are likely to increase in the 21st century.

While the impact of hurricanes and floods is realized in a short period of time and is
physically observable, drought events last longer and are not visible to the naked eye. A
measure is needed to precisely assess the beginning, end, and spatial limits of a drought. This
also makes it hard to quantify the economic consequences of drought events. Overall, the
long-term nature of drought makes it a non-standard hazard.

To measure drought, we use the PDSI developed in Palmer (1965), which is currently
maintained and reported by NOAA. It considers not only the temperature and moisture in
the soil but also more complicated factors such as evapotranspiration and recharge rates.

Overall, PDSI measures drought int



