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 Large declines in shipping indices hurt stock returns by signalling weaker demand. 

 Stocks of smaller firms incur greater losses during negative tail risk events. 

 ESG controversies worsen stock performance during negative tail risk episodes. 

 High ESG scores do not always enhance resilience during negative tail events. 
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Abstract9

This study examines the influence of maritime freight cost tail risk events on stock market prices10

of industrial and transport-related firms. Our findings reveal a significant asymmetry: extreme neg-11

ative movements in these indices have a disproportionately large adverse impact on stock returns12

compared to extreme positive movements. As these indices serve as barometers of global economic13

health, sharp declines signal contractions in global demand, fuelling investor apprehension. These14

concerns outweigh the potential benefits of lower input costs for most firms. We also uncover15

substantial heterogeneity amongst stock responses. Notably, owing to their perceived higher risk,16

smaller firms and those with ESG controversies are more severely impacted by these negative tail-17

risk events. Further, we document that strong ESG commitments are sometimes beneficial during18

negative tail risk events, but not always. These mixed findings suggest that the effects of ESG19

commitments during tail risk events operate through multiple channels, and these impacts may20

vary depending on firm characteristics and the nature of the ESG activity.21
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1. Introduction

Recent geopolitical crises have highlighted the critical role of shipping costs in shaping global

economic dynamics and asset valuations [Drobetz et al., 2021, Nomikos and Tsouknidis, 2023]. For

instance, the 2023 Red Sea crisis saw Maersk’s share price surge while Tesla and Volvo experienced

declines, as component shortages forced automakers to pause production [Notteboom et al., 2024].

These contrasting outcomes underscore the significant influence of shipping costs on corporate per-

formance and investor decision-making. Historically, elevated shipping costs have resulted from

geopolitical tensions, commodity demand shifts, ship supply fluctuations, and oil price volatility

[Di Giovanni et al., 2022, Isaacson and Rubinton, 2023, Carrière-Swallow et al., 2023, Pouliasis and

Bentsos, 2024]. Such increases are often categorised as supply shocks, which stem from disruptions

to shipping capacity, and demand shocks, which reflect heightened demand for shipping services.

Previous large elevations of shipping costs have come from port delays owing to COVID-19 con-

tainment measures in 2021 (a supply shock), and heightened economic activity amid China’s rising

commodity demand in 2007 and 2008. This research explores whether stocks of industrial and

transportation firms within G20 nations act as shock havens during periods of extreme shipping

cost movements. Moreover, it investigates whether shock haven status is universal or contingent on

firm characteristics, offering further insights into the resilience of firm share prices under varying

market conditions.

Corporations potentially experience differential impacts from tail risks in shipping costs due

to variations in their exposure to global trade dynamics, logistical dependencies, and operational

structures. Companies reliant on bulk materials or those with extensive international supply chains

are more vulnerable to sharp increases in shipping costs [Barnes and Oloruntoba, 2005, Waters,

2011], which elevate input expenses and disrupt production timelines. Conversely, firms operating

in sectors with low logistical dependencies or strong regional focus may exhibit resilience to these

fluctuations. Firm characteristics such as firm size and ESG performance further shape corporate

responses to tail risks [Akyildirim et al., 2022, Akyildirim and Corbet, 2024, Hussain et al., 2025,

Kyriazis et al., 2024, Conlon et al., 2024, Xu et al., 2024, Goodell et al., 2024]. Larger firms can

mitigate risk through diversified sourcing, while smaller firms may face greater financial strain

[Borri, 2019, Chaudhry et al., 2022, Lang et al., 2024, Hu et al., 2024, Xu et al., 2024]. The

relationship between ESG performance and stock returns during tail risk events is theoretically

ambiguous. Strong ESG performance may provide a degree of protection by enhancing investor

confidence [Scrimgeour et al., 2024, Meehan and Corbet, 2025]. Further, ESG-related controversies
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can undermine investor confidence at a time of heightened market sensitivity.1 Moreover, the ESG

scores employed in this study, sourced from LSEG Eikon, place significant weight on ESG disclosure

practices: all else equal, firms that disclose more get higher scores. As such, firms with higher ESG

scores may be viewed more favourably by investors, as greater disclosure can signal managerial

competence, transparency, and effective risk oversight. Greater disclosure also serves to reduce

the information asymmetry between firm management and investors, thereby lowering perceived

uncertainty and risk about the stock’s prospects. However, higher ESG scores may not always

be advantageous during tail risk events. In some cases, the availability of more information in

the public domain through greater disclosure can reveal firm-specific vulnerabilities that negatively

affect performance during periods of market stress. Further, certain classes of investors might regard

ESG activities and intentions as distracting and wasteful and therefore detrimental to maximising

shareholder value in the short term; DesJardine et al. [2021] make this argument with respect to

corporate social responsibility (CSR) activities.2

The measure of shipping cost movements used in this study is the Baltic Exchange Indices,

which tracks freight rates for various vessel sizes, routes and cargo types [Gómez-Valle et al.,

2021, Padhan et al., 2024]. This research examines the effects of extreme movements in the Baltic

Exchange indices on the stock returns of industrial companies classified under the Thomson Reuters

Business Classification (TRBC) sectors of Industrial & Commercial Services, Industrial Goods, and

Transportation across G20 nations. For comparative purposes, our analysis of the effects of tail

risk movements is not restricted to maritime freight indices. We also examine the effects of tail risk

movements in other key costs for firms, notably energy. Specifically, we look at: oil, a key input into

many different production process; gasoline, a key input cost for many firms in the transportation

sector and, natural gas, a key input into electricity generation (and electricity is a key input for

many production processes).3 In addition to these traditional energy sources, the effects of tail risk

movements in soy, wheat and corn prices are also examined. We examine these commodities as

they are major sources of biofuels and because the prices of agricultural commodities are positively

correlated with global economic activity. Through this comparative analysis, this research seeks to

1ESG-related controversies can undermine investor confidence at any time. One prominent example is the fallout
from Boeing’s 737 MAX governance failures, which led to cancelled contracts, fines and reputational damage and saw
Boeing’s share price fall 32% in the year to August 31, 2024. A second example is Vale’s Brumadinho dam disaster,
which triggered investor divestment; Vale shares fell 24 percent in the two days after the event.

2While CSR and ESG are not identical concepts, they overlap in the sense that they aim to encourage businesses to
operate responsibly. Mukherjee et al. [2018] also documents that investors can turn negative towards CSR spending.

3According to World Bank Statistics, more than a quarter of the electricity generated in OECD countries
comes from natural gas. The data can be found https://databank.worldbank.org/source/world-development-
indicators/Series/EG.ELC.NGAS.ZS; the figure is for 2015, the latest available. Data for the G20 countries were not
available as a single, examinable grouping; therefore, the OECD was chosen as the closest comparable group.
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understand which market volatilities affect corporate performance.

The key results of this research demonstrate that industrial and transport corporations are sen-

sitive to tail events in transportation costs as measured by the Baltic Exchange indices. Specifically,

sharp declines in transportation cost indices (negative tail events) exert a more substantial adverse

impact on corporate returns than positive tail events, as they signal to investors a weakened global

trade demand and heightened operational risks. The study further reveals the role ESG practices

play in determining stock responses to these tail risks. High environmental and governance scores,

reflecting strong commitment and effectiveness in these two areas, appear detrimental to stock

returns during negative tail events. Further, firms with high ESG controversy scores, reflecting

recent ESG scandals, experience amplified negative effects during extreme adverse market condi-

tions. These findings suggest that ESG controversies exacerbate investor apprehension and elevate

perceived risk. Moreover, corporate size emerges as a vital explanatory factor, with smaller firms

facing greater financial stress in response to extreme shipping costs and commodity price move-

ments, reflecting their limited resources and capacity to absorb shocks compared to larger firms.

Overall, the findings underscore the central influential role of transportation costs and commodity

prices in the industrial and transportation sectors and highlight how ESG performance and firm

size shape corporate resilience to extreme tail risks.

The rest of this paper proceeds as follows: Section 2 provides an overview of the key research

that provides a foundation for this study. Section 3 presents the shipping cost and commodity

market data used in this analysis and how it has been aligned with respective stock market data

to conduct the analysis presented. Section 4 presents the results of the analyses conducted, while

Section 5 provides a discussion surrounding this work’s policy and regulatory implications, along

with several directions for future research. Finally, Section 6 concludes.

2. Previous Literature

The Baltic Exchange products, particularly its indices, have become an important barometer

when attempting to understand the dynamics of global trade, economic activity, and financial

risk, serving as critical signals of maritime and broader market behaviours. The Baltic Dry Index

(BDI) strongly reflects global trade and economic activity, with its volatility in both dry bulk and

tanker markets closely tied to macroeconomic shocks and asymmetric effects [Drobetz et al., 2012,

Padhan et al., 2024]. The BDI’s ability to predict long-term currency movements by reflecting

global trade fundamentals further emphasises its significance as a leading indicator [Said and Giou-

vris, 2019, Han et al., 2020]. The interdependencies among Baltic indices, particularly the Baltic

Handysize Index’s centrality in transmitting market shocks, challenge traditional diversification
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strategies, suggesting limited hedging opportunities within maritime freight markets [Pourkermani,

2023]. Similarly, the Baltic Dirty Tanker Index has demonstrated its utility in explaining energy

market volatility, showcasing the interconnectedness between maritime freight costs and global

energy dynamics [Nikitopoulos et al., 2023]. Forward Freight Agreements (FFAs), priced based

on Baltic indices, benefit significantly from innovative modelling approaches; Gómez-Valle et al.

[2021] demonstrated that non-parametric techniques improve pricing accuracy by capturing risk-

neutral freight rate dynamics, while Sel and Minner [2022] highlighted cost-efficient probabilistic

forecasting models that leverage these indices. The COVID-19 pandemic underscored the dynamic

relationship between Baltic indices and shipping financial performance, revealing altered correla-

tions and heightened risks in response to global disruptions [Koutoupis et al., 2022]. Furthermore,

the BDI’s central role in connecting economic activity, policy uncertainty, and commodity price

dynamics highlights its integration within broader macroeconomic frameworks [Said and Giouvris,

2019, Padhan et al., 2024]. Collectively, these findings position Baltic Exchange products as pivotal

to furthering our understanding of the complex interplay of global trade, energy markets, financial

risks, and economic shocks.

Previous research on tail risk analysis has unveiled significant interconnections across finan-

cial markets, demonstrating its critical influence on systemic stability and investment strategies.

Wong [2010] critiques the limitations of traditional Value-at-Risk (VaR) models, proposing a sad-

dlepoint approach to better account for extreme losses, while Orlowski [2012] highlights heightened

tail risks in European interbank lending during the Global Financial Crisis, underscoring systemic

vulnerabilities. Chiu et al. [2015] extend this understanding by showing that tail risk spillovers

from financial sectors disproportionately affect highly indebted, low-valuation real economy sec-

tors, particularly in crisis periods. Muteba Mwamba et al. [2017] reveal that Islamic stock markets,

with thinner left tails, demonstrate superior resilience and diversification benefits compared to con-

ventional markets during extreme events, while Aboura and Chevallier [2018] add that tail risks

significantly shape dynamic feedback and leverage effects in equity markets, particularly through

volatility of volatility (VVIX). Gatfaoui [2019] demonstrates the diversification potential of energy

commodities by employing regime-dependent tail risk minimisation portfolios, while Gong et al.

[2019] identify robust tail dependencies in crude oil futures markets using dynamic copula-GARCH

models to enhance hedging efficiency. Zhang et al. [2023] find that weather conditions exacerbate

tail risks in U.S. commodity markets, affecting systemic interdependence across energy, agriculture,

and metals. Similarly, Gong et al. [2023] show how geopolitical risks amplify tail risk spillovers in

energy markets, particularly during crises involving key economies like Russia. In cryptocurrency

markets, Nguyen et al. [2020] use LASSO quantile regression to map stronger right tail dependen-
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cies, reflecting market euphoria, with Bitcoin and Ethereum driving tail risk during upswings and

downturns.

Wong [2010] highlights the need for advanced tail risk measures in financial systems, while

Conlon et al. [2024] explore how investor sentiment and unexpected inflation intensify tail risks

in Bitcoin basis risk, offering insights into the interplay between cryptocurrencies and traditional

markets. Foglia and Angelini [2020] focus on tail risk interconnections in the Eurozone banking

system, demonstrating the centrality of shadow banking and its systemic role. Abduraimova [2022]

provides evidence of persistent tail risk contagion across global financial networks, while Chen

et al. [2022] detail asymmetric tail risk dependencies among energy, metal, and carbon markets,

offering strategies for hedging in extreme conditions. Liu et al. [2021] emphasise dynamic tail risk

spillovers between oil and stock markets, showing asymmetric effects across exporting and importing

economies.

Recent empirical research on the financial implications of ESG disasters provides critical insights

into the stock market and corporate financial responses. High ESG-rated firms generally demon-

strate resilience against stock price crash risks during geopolitical uncertainties [Fiorillo et al.,

2024], while reputational risks significantly erode market longevity and corporate performance,

emphasising the need for robust ESG frameworks [Fafaliou et al., 2022]. Strong ESG practices

mitigate managerial misconduct and improve governance quality, particularly under heightened an-

alyst scrutiny [He et al., 2022]. During crises, robust ESG profiles in sectors like aviation and food

production buffer negative financial impacts, although smaller firms often face disproportionate

and prolonged declines due to limited resources [Zhou et al., 2024, Scrimgeour et al., 2024]. ESG

rating agencies play a pivotal role in curbing corporate violations, reducing financial penalties and

enhancing investor confidence in compliance practices [Tsang et al., 2024]. However, incidents like

greenwashing or regulatory ambiguities, such as those post-Brexit, weaken investor sensitivity to

ESG factors, altering market responses and accountability expectations [Akyildirim et al., 2024,

Sun et al., 2024]. In highly visible industries like aviation, reputational damages tied to ESG issues,

especially during economic downturns, result in substantial variance in returns and cross-industry

contagion [Akyildirim et al., 2023, 2025]. Finally, strong ESG profiles can be a hindrance during

ESG scandals. Firms with strong ESG profiles face amplified financial consequences if they are

involved in a scandal; specifically, there is a negative correlation between a firm’s ESG score and

the cumulative average return during scandal events [Sun et al., 2024].

The evolving landscape of ESG preparedness underscores its critical role as a multidimensional

framework for enhancing resilience, mitigating systemic and geopolitical risks, and driving sustain-

able growth across corporate and global contexts. Specifically, ESG compliance is shown to mitigate
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systemic risk and contagion during financial stress, providing stability in volatile markets [Cerqueti

et al., 2021, Xu et al., 2023]. Social and environmental risks emerge as critical dimensions of ESG,

with significant implications for stock returns, investor confidence, and overall corporate valuation

[Cohen, 2023, Xu et al., 2023, Bax et al., 2023]. Meanwhile, ESG ratings enhance portfolio diver-

sification by revealing nuanced dependencies between corporate behaviours and financial stability

while simultaneously acting as an “equity vaccine” that fosters stock price resilience during crises

such as the COVID-19 pandemic [Xu et al., 2023, Bax et al., 2023]. However, the relationship

between ESG performance and firm growth is non-linear, with diminishing returns at higher levels

of ESG investment, highlighting the need for strategic optimisation of ESG initiatives [Bagh et al.,

2024]. ESG preparedness also demonstrates robust capacity to reduce geopolitical risk impacts and

advance climate mitigation efforts, as evidenced by its influence on institutional governance, energy

resilience, and carbon emissions reduction [Nguyen et al., 2023, Alam et al., 2024, Feng et al., 2024].

Additionally, governance quality plays a critical role in leveraging ESG to counteract the adverse

effects of global uncertainties on achieving Sustainable Development Goals (SDGs), particularly

Decent Work and Economic Growth (SDG 8) and Climate Action (SDG 13) [Nguyen et al., 2023,

Alam et al., 2024]. ESG practices also bolster export resilience by alleviating financing constraints

and enhancing corporate reputation, an effect amplified by digital transformation, underscoring its

strategic importance in navigating external shocks [Ma et al., 2024, Bagh et al., 2024]. Collectively,

these studies illuminate the multidimensional impact of ESG preparedness, framing it as both a

shield against systemic and geopolitical risks and a catalyst for sustainable growth and resilience

across corporate and macroeconomic domains.

Despite the extensive research discussed in this section, our paper offers a significant degree of

novelty. While previous studies have examined the role of Baltic Exchange indices as indicators of

global trade dynamics and macroeconomic conditions, our research is distinct in its focus on the

impact of tail risk events in these indices. Further, by comparing the effects of tail risk events in

Baltic Exchange indices with the effects of tail risk events in energy and agricultural price indices,

indices which are also closely linked to economic activity and firm costs, we provide a comparative

perspective that informs investors about which indices warrant the most attention. Additionally,

our emphasis on firm-level characteristics, specifically firm size and ESG practices and controversies,

as moderating variables, allows us to explore how these characteristics influence firms’ vulnerability

to tail risk events. Our findings, therefore, contribute to a better understanding of factors that

determine firm resilience (or lack thereof) during periods of market volatility.
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3. Data and Empirical Methodology

3.1. Data

Stock market data is obtained from LSEG Eikon, specifically focusing on G20 nations using

an industrially-denoted TRBC classification of Industrial & Commercial Services (including Con-

struction & Engineering, Professional & Commercial Services, and Diversified Industrial Goods

Wholesale), Industrial Goods (including Machinery, Tools, Heavy Vehicles etc and Aerospace &

Defence) and Transportation (including Freight & Logistics Services, Transport Infrastructure and

Passenger Transportation Services). Data is obtained from 1 January 2006 through 28 June 2024,

with 5,288 companies used for analysis. The selection of G20-based stocks reflects the strong liq-

uidity of such markets, thereby reducing the influence of illiquidity risk as a contributing factor to

the presented results.
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Table 1: Summary Statistics of Key Metrics for Sampled Stocks

Percentile
Min Max 1% 5% 10% 25% 50% 75% 90% 95% 99%

Market Cap (USD) 1.007E+06 1.459E+11 1.338E+06 3.278E+06 8.641E+06 3.406E+07 2.195E+08 8.109E+08 3.175E+09 8.191E+09 4.233E+10

ESG Score 1.50 89.56 7.26 13.44 17.55 29.99 46.48 61.62 73.60 78.05 84.29

Environmental Pillar Score 0.00 98.33 0.00 1.36 4.98 18.90 39.42 61.62 77.29 84.81 93.62

Social Pillar Score 0.28 97.85 2.79 9.91 14.45 27.63 47.10 65.21 78.83 85.08 92.74

Governance Pillar Score 1.00 96.66 4.58 12.20 18.58 31.50 51.06 68.33 79.46 83.61 91.54

Combined Score 1.50 89.56 7.26 13.13 17.41 29.43 44.08 57.95 70.40 75.41 83.13

Note: Data are sourced from LSEG Eikon.
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Table 1 presents summary information about company size and ESG performance for the stocks

used in the analysis.4 The distribution of market capitalisation indicates that the sample contains

a diverse range of companies in terms of size. Notably, 5% of the companies have a market capi-

talisation below USD 3.3 million, while the high market capitalisations at the 90th, 95th, and 99th

percentiles highlight the presence of very large firms within the sample. With respect to the two

aggregate ESG scores, the sample exhibits substantial heterogeneity. Values range from close to

zero to nearly 90, suggesting significant variation in firms’ ESG performance. A similarly wide

distribution is observed across the individual ESG pillars, with scores spanning from near zero to

above 90.

4A further breakdown of the stocks by country and sector can be found in Tables A1 and A2 of the online
appendix.
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Figure 1: Price Returns of Examined Indices

Group 1: Baltic Exchange Indices (Transportation Costs)
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Note: To analyse the presented research questions, we focus on transportation costs, denoted as Group 1, consisting of the Baltic Exchange indices Dry Index
(BADI), Capesize Index (BACI), Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT). The Baltic
Exchange indices are compared with selected Energy Commodities Indices, representative of international energy costs, including ICE Brent Crude (LCOc1),
RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural Commodities Indices representing international raw material costs including
Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1). Data is obtained for the period 1 January 2006 and 28 June 2024.
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Figure 1: Price Returns of Examined Indices (continued)

Group 2: Agricultural Commodities Indices (Raw Material Costs)
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Note: To analyse the presented research questions, we focus on transportation costs, denoted as Group 1, consisting of the Baltic Exchange indices Dry Index
(BADI), Capesize Index (BACI), Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT). The Baltic
Exchange indices are compared with selected Energy Commodities Indices, representative of international energy costs, including ICE Brent Crude (LCOc1),
RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural Commodities Indices representing international raw material costs including
Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1). Data is obtained for the period 1 January 2006 and 28 June 2024.
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To analyse the presented research questions, we separate the selected transport cost and com-

modity market indices into groups. First, we focus on transportation costs, denoted as Group

1, consisting of the Baltic Exchange indices Dry Index (BADI), Capesize Index (BACI), Pana-

max Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index

(BAIT). Such Baltic Exchange products are compared with selected Energy Commodities Indices,

representative of international energy costs, including ICE Brent Crude (LCOc1), RBOB Gasoline

(RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural Commodities Indices representing

international raw material costs including Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1). The

respective time series of prices are presented in Figure 1. Key characteristics surrounding the anal-

ysed Baltic Exchange Indices and comparable energy and raw material markets are presented in

Table 2. Specifically, the six Baltic indices, BDI, BCI, BPI, BHSI, BDTI, and BCTI, each provide

critical insights into global shipping dynamics and their effects on various industries. The Baltic

Dry Index (BDI), a composite measure of global dry bulk shipping, directly impacts sectors like

construction and manufacturing by driving up costs through increased freight rates, affecting both

imports of raw materials and exports of goods. The Baltic Capesize Index (BCI), which tracks large

vessel rates for bulk commodities like iron ore and coal, influences industries such as aerospace and

defence, where rising freight costs can disrupt supply chains and production schedules. The Baltic

Panamax Index (BPI) reflects freight rates for mid-sized vessels that often carry grains and coal,

shaping the profitability and pricing strategies of logistics, manufacturing, and wholesale sectors

as firms adjust to fluctuating shipping costs. The Baltic Handysize Index (BHSI) monitors smaller

vessel rates, which are essential for regional trade and supply chains and benefit industries like

construction and smaller manufacturing, particularly in markets where access to larger ports is re-

stricted. The Baltic Dirty Tanker Index (BDTI), which tracks the transport costs of crude oil, has

a significant effect on petroleum-dependent industries, especially construction and aerospace, by

raising fuel and material prices, further straining margins. Finally, the Baltic Clean Tanker Index

(BCTI), which tracks the movement of refined petroleum products such as gasoline and jet fuel,

directly affects sectors reliant on fuel and energy, with fluctuating costs requiring dynamic pricing

strategies and hedging measures to manage operational expenses and protect profitability.5

Summary statistics surrounding the daily price movements of the selected indices are presented

in Table 3. Mean returns for all indices are close to zero, emphasising inherently risk-heavy profiles,

reinforced by high percentile extremes, highlighting the potential for idiosyncratic tail-risk events

5The time series behaviour of the various indices in this analysis is presented in the associated Online Appendices.
In Figure A1, we observe the volatility of the examined indices, with evidence presented of significant phases of
exceptional volatility outside of traditional, long-term trends.
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Table 2: Selected Analysed Baltic Exchanges

Index Key Characteristics Influence on Selected Industrials Mechanisms of Influence

1. BDI - Baltic Dry
Index

The Baltic Dry Index is a
composite index that tracks
freight rates for shipping dry
bulk commodities such as
iron ore, coal, and grains
across 23 shipping routes
worldwide. It is a weighted
average of the Capesize,
Panamax, and Supramax
timecharter averages and re-
flects global demand and
supply for shipping capac-
ity. Considered a leading
economic indicator due to
its sensitivity to global trade
and industrial activity, the
BDI is influenced by seasonal
patterns, geopolitical events,
and commodity demand fluc-
tuations.

The BDI significantly affects the
industrial goods sector, includ-
ing machinery, tools, and heavy
vehicles. Increased shipping
costs impact both the import-
ing of raw materials and the ex-
porting of finished goods, rais-
ing production costs and squeez-
ing profit margins. The con-
struction and engineering indus-
tries face higher costs for import-
ing essential materials such as
steel and cement, which can af-
fect project budgets and time-
lines. Freight and logistics ser-
vices also see direct correlations
between the BDI and their rev-
enue and operating costs, influ-
encing demand for shipping ser-
vices and fleet utilisation.

The influence of the BDI
is seen in increased trans-
portation costs, which ele-
vate the landed cost of im-
ports. Companies in af-
fected sectors may adjust
pricing strategies to offset
increased costs, thus affect-
ing competitiveness. The in-
dex’s volatility necessitates
robust logistics planning to
avoid delays and cost over-
runs. Persistent high rates
may prompt firms to in-
vest in alternative transport
methods or localised produc-
tion.

2. BCI - Baltic
Capesize Index

The Baltic Capesize Index
measures freight rates for
Capesize vessels, typically
over 150,000 DWT, which
are used for transporting
bulk commodities like iron
ore and coal. Capesize ves-
sels are too large for the
Panama and Suez Canals
and must navigate around
capes, making them highly
responsive to demand from
major importers such as
China and steel production
inputs.

In the aerospace and defence sec-
tor, changes in freight rates af-
fect the cost of bulk raw ma-
terials essential for manufactur-
ing processes. This can lead
to production delays if logisti-
cal bottlenecks arise due to high
demand. The industrial goods
manufacturing sector also expe-
riences changes in the cost struc-
ture for heavy machinery pro-
duction. Additionally, trans-
port infrastructure sectors, such
as ports handling Capesize ves-
sels, may face congestion or re-
quire upgrades to accommodate
changes in shipping demands.

Input cost variability from
fluctuating freight rates di-
rectly influences the cost
of raw materials, which
can impact overall profitabil-
ity. Firms may mitigate
these costs through strategic
sourcing, diversifying suppli-
ers, or finding alternative
materials. Operational flexi-
bility is required to adapt to
rate fluctuations, and logis-
tical bottlenecks can strain
port capacities and cause de-
lays.

3. BPI - Baltic
Panamax Index

The Baltic Panamax Index
tracks freight rates for Pana-
max vessels (60,000–80,000
DWT), which can transit the
Panama Canal. These ves-
sels often carry grains, coal,
and minor bulk commodi-
ties and can serve a wider
range of ports than larger
vessels, making them crucial
for global commodity distri-
bution.

The Panamax Index impacts
the machinery and tools man-
ufacturing sector by affecting
import/export costs for inter-
mediate goods and machinery.
Diversified industrial goods
wholesalers face changing pric-
ing strategies due to fluctuating
logistics costs. Freight and
logistics services experience
alterations in fleet deployment
and route planning, directly
influencing profitability based
on the demand for Panamax
vessels.

Firms must manage costs in
response to fluctuating ship-
ping rates, particularly when
it comes to inventory strate-
gies. For instance, firms
may adjust inventory levels
to optimise costs in response
to rate changes. Shipping
costs can also influence de-
cisions around market ex-
pansion or retraction, deter-
mining the feasibility of en-
tering new markets. Long-
term contract negotiations
may include rate adjustment
clauses tied to the BPI to
manage these fluctuations.

Note: To analyse the presented research questions, we separate the selected commodity markets. First, we focus on trans-
portation costs, denoted as Group 1, consisting of the Baltic Exchange indices Dry Index (BADI), Capesize Index (BACI),
Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT). Such Baltic
Exchange products are compared with selected Energy Commodities Indices, representative of international energy costs,
including ICE Brent Crude (LCOc1), RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural
Commodities Indices representing international raw material costs including Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1).15



Table 2: Selected Analysed Baltic Exchanges (continued)

Index Key Characteristics Influence on Selected Industrials Mechanisms of Influence

4. BHSI - Baltic
Handysize Index

The Baltic Handysize
Index measures freight
rates for Handysize ves-
sels (15,000–35,000 DWT),
which are versatile ships
suited for smaller cargo
volumes and ports. These
vessels carry goods such
as grains, steel products,
and logs, and their ability
to access ports with size
or draft restrictions makes
them essential for regional
trade.

In the professional and commer-
cial services sector, demand for
services such as port manage-
ment, shipping agency, and mar-
itime consulting fluctuates with
Handysize activity. The con-
struction and engineering sectors
benefit from Handysize vessels
by facilitating the delivery of ma-
terials to remote or developing
areas. Industrial and commercial
services, including smaller man-
ufacturers, rely on these vessels
for their import/export needs.

The Handysize Index influ-
ences regional supply chains,
where changes in rates af-
fect local economies and the
availability of goods. Firms
may optimise costs by using
Handysize vessels for ship-
ping to certain destinations.
This creates opportunities to
exploit niche markets where
larger ships cannot operate.
Flexibility and responsive-
ness are key advantages, al-
lowing companies to adapt
quickly to changing market
demands.

5. BDTI - Baltic
Dirty Tanker Index

The Baltic Dirty Tanker In-
dex tracks freight rates for
tankers transporting unre-
fined petroleum products,
including crude oil. This in-
dex is driven by global oil
production levels, geopolit-
ical tensions, OPEC poli-
cies, and demand from re-
fineries. Major shipping
routes include the Middle
East to Asia/Europe and
West Africa to the Americas.

The industrial and commer-
cial services sectors, includ-
ing construction and engineer-
ing, are heavily impacted by ris-
ing crude transport costs, which
lead to higher fuel prices. The
aerospace and defence industries
face higher input costs for oil-
derived products, such as lubri-
cants and composites. Freight
and logistics services also expe-
rience shifts in operational ex-
penses due to fluctuating bunker
fuel prices.

Rising crude transport
costs inflate operating costs
across industries, particu-
larly in construction, where
oil-based materials are crit-
ical. Companies may face
profit margin pressures as
increased expenses are not
always fully passed on to
customers. Geopolitical
events that disrupt crude
oil transport can introduce
significant supply chain
risks. Some companies may
respond by investing in en-
ergy efficiency or alternative
fuels to mitigate these risks.

6. BCTI - Baltic
Clean Tanker Index

The Baltic Clean Tanker In-
dex measures freight rates
for tankers carrying refined
petroleum products such as
gasoline, diesel, and jet
fuel. This index is influ-
enced by refinery outputs,
seasonal consumption pat-
terns, and overall economic
growth. Major routes in-
clude the Middle East to
Asia, Europe to the Ameri-
cas, and intra-regional trade.

In the transportation sector, in-
cluding freight and logistics ser-
vices, fluctuating fuel costs di-
rectly impact operating budgets.
Similarly, industrial goods man-
ufacturing faces higher costs due
to energy and petroleum-based
inputs, such as plastics and
chemicals. Construction and en-
gineering projects also see higher
operational expenses when fuel
and material costs rise. The
aerospace and defence industries,
which rely heavily on jet fuel, are
particularly vulnerable to rising
costs.

The BCTI necessitates dy-
namic budgeting and cost
management as fuel price
fluctuations affect opera-
tional expenses. Firms may
need to adjust service or
product prices in response
to changing fuel costs. Some
companies hedge against
fuel price risks or engage in
bulk purchasing to stabilize
fuel costs. Higher fuel prices
can also reduce demand for
transportation services, im-
pacting overall profitability.

Note: To analyse the presented research questions, we separate the selected commodity markets. First, we focus on trans-
portation costs, denoted as Group 1, consisting of the Baltic Exchange indices Dry Index (BADI), Capesize Index (BACI),
Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT). Such Baltic
Exchange products are compared with selected Energy Commodities Indices, representative of international energy costs,
including ICE Brent Crude (LCOc1), RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural
Commodities Indices representing international raw material costs including Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1).
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rather than consistent returns across all indices, which may hold implications for risk-adjusted

return strategies. The Baltic indices’ varying skewness and kurtosis indicate differentiated sen-

sitivity across shipping types to geopolitical and other shocks, offering a basis for sector-specific

risk hedging. BADI shows moderate skew (0.67) but significant kurtosis (7.49), indicating tail-

heavy distributions, while combined with a relatively low estimated mean value, highlights the

transportation sector fragility, where moderate volatility conceals the potential for sudden, large

shocks in freight costs. Transportation cost indices such as BAID and BAIT present evidence of

high kurtosis and negative skew compared to the analysed energy commodities. Further, the high

kurtosis in the BAIT index (72.54) illustrates refined product transport costs’ sensitivity to sharp

energy price elevation, or more specifically, heavy-tailed risk in clean tanker transportation costs,

which may have disproportionate effects on energy-intensive sectors like manufacturing. Percentile

analysis shows that BPNI and BHSI present tightly clustered returns, reducing extreme tail risk.

Broadly, the other analysed transportation cost indices perform similarly; BACI experiences quite

elevated summary statistics compared to other products due to its exposure to the negative WTI

oil price events.6 BACI was particularly exposed, as evidenced in the extremely negative skew

(-7.54) and high kurtosis (669.38) in comparison to other examined metrics of transportation cost,

with evidence of direct exposure to this singular event presented in minimum, maximum and ex-

tremity percentiles, suggesting rare, intense negative shocks. With a particularly negative outlook

surrounding global economic growth, as evidenced by reduced demand for steel and construction

materials, BACI fell sharply, further exacerbated as freight demand fell sharply due to reduced

shipments and postponement.

6The sharp movement in BACI during the negative WTI oil price event can be attributed to its unique sensitivity
to shifts in global commodity demand, particularly for bulk shipping commodities like iron ore and coal. The WTI
oil price crash in April 2020, a period of unprecedented demand collapse due to the COVID-19 pandemic, created
significant market ripple effects [Huang and Mollick, 2020, Corbet et al., 2020, 2021a,b, Fernandez-Perez, Fuertes,
and Miffre, Fernandez-Perez et al.].
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Table 3: Summary Statistics of Selected Variables Analysed

Percentile
Asset Mean Var Skew Kurt Min Max 1% 3% 5% 10% 25% 75% 90% 95% 98% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

.BADI 0.0003 0.0006 0.6700 7.4889 -0.1749 0.2255 -0.0643 -0.0471 -0.0357 -0.0254 -0.0106 0.0099 0.0257 0.0388 0.0513 0.0752

.BACI 0.0012 0.0087 -7.5429 669.3752 -3.9565 2.6154 -0.1410 -0.1001 -0.0716 -0.0478 -0.0173 0.0149 0.0487 0.0801 0.1164 0.1941

.BPNI 0.0003 0.0006 0.4413 6.0896 -0.1945 0.2292 -0.0574 -0.0458 -0.0360 -0.0263 -0.0123 0.0115 0.0274 0.0393 0.0507 0.0747

.BHSI 0.0000 0.0002 -0.6668 9.0987 -0.1286 0.1031 -0.0356 -0.0246 -0.0195 -0.0137 -0.0059 0.0064 0.0131 0.0187 0.0246 0.0330

.BAID 0.0003 0.0005 1.0301 33.0596 -0.3170 0.2688 -0.0525 -0.0374 -0.0272 -0.0185 -0.0087 0.0079 0.0207 0.0303 0.0440 0.0613

.BAIT 0.0003 0.0005 1.0846 72.5381 -0.4356 0.3394 -0.0472 -0.0316 -0.0227 -0.0150 -0.0074 0.0059 0.0175 0.0279 0.0402 0.0644

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Sc1 0.0003 0.0002 -0.5147 16.0779 -0.2087 0.2253 -0.0448 -0.0315 -0.0229 -0.0163 -0.0074 0.0083 0.0171 0.0240 0.0305 0.0392

Wc1 0.0003 0.0004 0.4485 4.1095 -0.1068 0.2178 -0.0490 -0.0375 -0.0294 -0.0217 -0.0116 0.0112 0.0241 0.0336 0.0432 0.0573

Cc1 0.0003 0.0003 -0.5313 10.4737 -0.2356 0.1361 -0.0476 -0.0344 -0.0256 -0.0189 -0.0089 0.0093 0.0196 0.0286 0.0381 0.0488

Group 3: Energy Commodities Indices (Energy Costs)

LCOc1 0.0005 0.0005 -0.2316 8.4559 -0.2440 0.2102 -0.0613 -0.0468 -0.0357 -0.0248 -0.0109 0.0119 0.0251 0.0347 0.0445 0.0609

RBc1 0.0004 0.0007 -0.3913 17.2910 -0.3198 0.2510 -0.0709 -0.0480 -0.0384 -0.0267 -0.0114 0.0133 0.0260 0.0356 0.0458 0.0658

NGc1 0.0010 0.0017 2.5470 30.8666 -0.3199 0.6142 -0.1018 -0.0691 -0.0522 -0.0343 -0.0130 0.0120 0.0330 0.0543 0.0825 0.1399

Note: To analyse the presented research questions, we separate the selected commodity markets. First, we focus on transportation costs, denoted as Group
1, consisting of the Baltic Exchange indices Dry Index (BADI), Capesize Index (BACI), Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker
Index (BAID) and Clean Tanker Index (BAIT). Such Baltic Exchange products are compared with selected Energy Commodities Indices, representative of
international energy costs, including ICE Brent Crude (LCOc1), RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and Agricultural Commodities
Indices representing international raw material costs including Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1).
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Table 4: Correlations between Baltic Exchange Indices, and Agricultural and Energy commodities

BADI BACI BPNI BHSI BAID BAIT Sc1 Wc1 Cc1 LCOc1 RBc1 NGc1

BADI 1
BACI 0.1583 1
BPNI 0.6098 0.0706 1
BHSI 0.4083 0.0587 0.3866 1
BAID 0.0332 0.0265 0.0321 0.0680 1
BAIT 0.0804 0.0047 0.0535 0.1061 0.3418 1

Sc1 -0.0021 0.0044 0.0037 -0.0012 -0.0005 0.0101 1
Wc1 0.0040 0.0078 0.0029 0.0244 0.0062 0.0394 0.3777 1
Cc1 0.0015 -0.0046 0.0044 0.0223 0.0070 0.0131 0.5508 0.5852 1

LCOc1 0.0323 0.0106 0.0352 0.0275 -0.0372 -0.0351 0.2700 0.1928 0.2254 1
RBc1 0.0460 0.0210 0.0505 0.0424 -0.0046 0.0054 0.2192 0.1553 0.1869 0.7474 1
NGc1 0.0142 0.0094 0.0122 0.0127 0.0094 0.0005 0.0793 0.0681 0.0860 0.1410 0.1250 1

Note: The variables analysed in this correlation matrix are the following Baltic Exchange indices: Dry Index (BADI), Capesize Index (BACI), Panamax Index
(BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT). We also analyse the following energy indices: ICE Brent Crude
(LCOc1), RBOB Gasoline (RBc1) and Natural Gas (Henry Hub) (NGc1), and the agricultural commodity indices: Soybeans (Sc1), Wheat (Wc1) and Corn
(Cc1).
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In comparison, agricultural commodities such as corn (Cc1) present evidence of a moderately

negative skew (-0.53), indicating mild downside bias. Such a negative skew indicates the existence of

asymmetric risk, where a sharp decline might be cushioned by underlying demand, suggesting stable

short-term hedging potential. The moderate skew and kurtosis of agricultural commodities sug-

gest relatively smoother price distributions, potentially due to stabilising factors in global demand,

positioning them as stabilising assets within volatile portfolios. Meanwhile, energy commodities

demonstrate high kurtosis, underscoring the presence of sustained volatility in energy markets.

Energy commodities’ high kurtosis suggests that these assets could act as systemic volatility ampli-

fiers, potentially exacerbating macroeconomic instability during crises. Natural gas exhibits positive

skew (2.55), implying frequent smaller gains and occasional large price increases; it also displays

the highest maximum daily change (0.6142). Its high comparative maximum values and positive

skew reveal frequent surges, making it valuable for portfolio hedging in volatile periods. RBOB

Gasoline (RBc1) shows negative skew (-0.39) and high kurtosis (17.29), highlighting the presence

of substantial risks. Table 4 presents the estimated correlations between our selected shipping and

commodity indices. Except for a few, relatively small negative correlations, the presented corre-

lations between the indices are positive. While apart from the estimated correlations between oil

and gasoline, and between that of BPNI and BADI, the remaining presented correlations are all

found to be less than 0.60. These relatively low correlations suggest that the tail risks we study

for each index are reasonably idiosyncratic and not simply driven by a common underlying factor.

This implies that while some shared influences across indices may exist, the extreme tail risks we

examine are largely distinct.

3.2. Empirical Methodology

To analyse the response of the daily stock returns of the analysed industrial and transport

corporations to extreme movements in the indices under study, the Baltic Exchange Indices, energy

commodities and agricultural commodities, we assume a GARCH(1,1) volatility process, where the

returns of each stock are modelled as a function of a series of dummy variables representing phases

of large downward and upward price movements in the selected transport cost and commodity

market indices at both the top and bottom 1%, 2.5%, 5% and 10% levels, respectively:

rg,t = α+ β0rg,t−n + β1rc,t + δ1%1 rc,tQ1 + δ2.5%2 rc,tQ2.5 + δ5%3 rc,tQ5 + δ10%4 rc,tQ10

+δ90%5 rc,tQ90 + δ95%6 rc,tQ95 + δ97.5%7 rc,tQ97.5 + δ99%8 rc,tQ99 + et, (1)
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based on the estimated GARCH process:

et =
√
htηt, ht = ω + ae2t−1 + bht−1, (2)

where rg,t are the stock returns of each examined company as identified in the sample of industrial

and transport corporations, ht is the conditional variance equation and ηt ∼ i.i.d.(0, 1). rc repre-

sents the daily movements in the analysed shipping and commodity indices, while the inclusion of

rg,t−n controls for serial correlation in the dependent variable. Q is a dummy variable that captures

quantiles at specific percentiles [Hu et al., 2024, Conlon et al., 2024, Scrimgeour et al., 2024, Muñiz

et al., 2024, Akyildirim et al., 2024, 2025]. δ1%1 , δ2.5%2 , δ5%3 and δ10%4 are the coefficients of interest,

capturing the response of each respective corporation to extreme downward moves in the analysed

shipping cost and commodity indices. Similarly, δ90%5 , δ95%6 and δ97.5%7 capture the response of the

variable of interest to extreme returns of the indices in the upper percentiles.7 If the commodity

market returns exceed a certain threshold, they also exceed all smaller thresholds. For example,

suppose returns exceed the 99th percentile, then they also exceed the 95th percentile. Throughout

the results, we calculate the standard error of the linear combination of coefficients and report the

t-statistic of the linear combination.

The estimated results are then considered as part of a regression framework that includes both

industry and country-fixed effects, therefore presenting an overall estimate of the average effect

across all of the industrial stocks considered. Results are further considered in line with corpo-

rate size and ESG performance to specifically investigate whether such preparedness can act as a

moderating variable or defensive mechanism against the potential side effects of external tail risk

events. Three ESG scores are used. The first is the Overall ESG score as obtained from LSEG

Eikon, along with respective environmental, social and governance scores, which are developed on

ten distinct categories inclusive of emissions, resource usage and innovation (environmental), com-

munity, human rights, product responsibility, workforce (social) and shareholders, CSR strategy

and management (corporate governance). We also utilised the ESG controversies score, which was

calculated based on 23 ESG controversy topics. The third score is an ESG combined (ESGC) score,

which is the Overall ESG score discounted for significant ESG controversies impacting the corpora-

tions analysed by LSEG Eikon.8 Finally, we also consider the log of corporate market capitalisation

7Individual results for each examined stock and associated Ljung-Box Q statistics based on these methodological
structures are omitted for the brevity of presentation but are available from the authors upon request.

8Eikon has explained that if a company faces a scandal during the year, the company’s Overall ESGC score (and
grade) is affected. If the issue continues into the following year with developments like lawsuits, legal disputes, or
fines, the score may still reflect the negative impact. New media coverage is tracked as the situation unfolds.
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as a moderating variable to account for recognised bias from which large-cap companies suffer, as

they attract more media attention than smaller-cap companies [Corbet et al., 2022, Conlon et al.,

2024, Kallis and Corbet, 2024]. On the other hand, smaller firms might be more negatively affected

owing to their limited financial resources.

4. Empirical Results

4.1. Results from the baseline model

Figure 2 presents the GARCH-estimated corporate return differentials due to tail events in the

selected indices. Focusing on the Baltic exchange indices, there is a noticeable visual differential

between negative and positive tail risks. Corporations exhibit clear evidence of being more adversely

affected by negative tail events regarding transportation costs. The Baltic Exchange Dry Index

(BADI) is highly sensitive to global trade demand, making it a strong indicator of economic cycles,

as increased values signal elevated industrial demands. Consistent with this interpretation, stock

prices tend to respond negatively to negative tail events concerning this index, whereas stock prices

respond positively to movements in the highest percentile: 99 percent. We observe a similar dynamic

with the Capesize (BACI) and Panamax (BPNI) indices. In comparison, BHSI exhibits less of an

adverse influence on stock prices. This is theoretically expected given its interlinkage with smaller,

less sectorally influential manufacturers.

The sensitivity of BAID, the dirty tanker index, to crude oil transportation costs reflects an

additional dimension of risk that is different from other transportation cost measures and serves

as a potential indicator of disruptions in the petroleum supply chain, thus significantly influencing

corporations. Many stocks are adversely affected by extreme positive movements in this index.

While BAIT, the Clean Tanker Index, possesses limited interaction at central tail windows, with

only sharp, significant influence exhibited at the 1% and 99% tails.

Similar share response differentials exist when considering the tail risk events surrounding agri-

cultural and energy commodities, with soybeans (Sc1), oil (LCOc1) and natural gas (NGc1) standing

out amongst the indices analysed.9

9Further intricate dynamics relating to the presented GARCH results are presented in Figures A2, A3 and A4 of
the associated Online Appendices, respectively. Specifically, in Figure A2 and Figure A3, we present QQ-plots and
histograms relating to the 1% and 99% estimates for comparison. In Figure A4, we present boxplots of the estimated
groups analysed, separated by each tail grouping analysed. Such visual representations further verify the differential
behaviour of the windows analysed, particularly in the groupings positioned at the tails of each sample analysed.
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Figure 2: Violin Plots of GARCH-Estimated Corporate Return Differentials due to Commodity Market Tail Events

Group 1: Baltic Exchange Indices (Transportation Costs)

i) BADI ii) BACI iii) BPNI
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BPNI - Baltic Exchange Panamax Index
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Note: To analyse the response of the analysed industrial corporations to extreme price variation in each of the studied Baltic Exchange Indices, Energy
Commodities and Agricultural Commodities, we assume a GARCH(1,1) volatility process, where the returns of each of each stock are assessed as a function of
a series of dummy variables representing phases of large downward and upward price movements in the selected indices at both the top and bottom 1%, 2.5%,
5% and 10% levels, respectively. For brevity of presentation, further results pertaining to alternative methodological specifications and goodness-of-fit testing
are omitted but are available from the authors upon request. We analyse the following Baltic Exchange indices: Dry Index (BADI), Capesize Index (BACI),
Panamax Index (BPNI), Handysize Index (BHSI), Dirty Tanker Index (BAID) and Clean Tanker Index (BAIT).
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Figure 2: Violin Plots of GARCH-Estimated Corporate Return Differentials due to Commodity Market Tail Events (continued)

Group 2: Agricultural Commodities Indices (Raw Material Costs)
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NGc1 - Natural Gas Continuation Index (Henry Hub)

Note: To analyse the response of the analysed industrial corporations to extreme price variation in each of the studied Baltic Exchange Indices, Energy
Commodities and Agricultural Commodities, we assume a GARCH(1,1) volatility process, where the returns of each of each stock are assessed as a function of
a series of dummy variables representing phases of large downward and upward price movements in the selected indices at both the top and bottom 1%, 2.5%,
5% and 10% levels, respectively. For brevity of presentation, further results pertaining to alternative methodological specifications and goodness-of-fit testing
are omitted but are available from the authors upon request. We analyse the following energy indices: ICE Brent Crude (LCOc1), RBOB Gasoline (RBc1) and
Natural Gas (Henry Hub) (NGc1), and the following agricultural commodity indices: Soybeans (Sc1), Wheat (Wc1) and Corn (Cc1).

24



Such results are further verified in Table 5, which presents the summary statistics of the GARCH-

estimated corporate differentials due to shipping cost and commodity-related tail risk. Considering

the Baltic Exchange indices, stocks present evidence of a sharp decline in response to lower tail

risk in BADI due to the high correlation between shipping costs and global demand. As BADI

falls, it indicates to investors that lower industrial demand is expected. The stock price response

is more moderate at the upper tails for BADI, with less pronounced negative outcomes. BACI

presents evidence of risks at lower tails for companies reliant on bulk commodity transportation,

with negative responses likely linked to fears surrounding raw material cost movements for sectors

reliant on steel production, for example. Broadly, indices such as BPNI, BHSI, BAID and BAIT

reflect the health of global trade, and sudden downturns signal reduced demand impacting stock

prices for firms in industries such as construction and heavy manufacturing. Across each market

analysed, clear evidence of reduced negative effects at higher tails persists, verified further through

the percentiles presented.
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Table 5: Summary Statistics of GARCH-estimated Corporate Return Differentials due to Baltic Exchange and Commodity Market Tail Risk

Percentile
Asset Tail Ave Var Skew Kurt Min Max 1% 3% 5% 10% 25% 75% 90% 95% 98% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

.BADI 1% 0.0004 0.0001 -4.1210 101.5859 -0.1630 0.0570 -0.0174 -0.0115 -0.0080 -0.0054 -0.0023 0.0030 0.0064 0.0096 0.0145 0.0236
99% 0.0012 0.0000 3.9446 49.5726 -0.0666 0.0590 -0.0061 -0.0042 -0.0028 -0.0017 -0.0004 0.0019 0.0037 0.0057 0.0097 0.0194

.BACI 1% 0.0007 0.0000 -4.3723 129.7105 -0.1780 0.0554 -0.0138 -0.0089 -0.0068 -0.0043 -0.0020 0.0028 0.0062 0.0094 0.0141 0.0232
99% 0.0005 0.0000 -3.4671 173.9417 -0.1210 0.0550 -0.0061 -0.0044 -0.0033 -0.0024 -0.0011 0.0014 0.0031 0.0051 0.0085 0.0162

.BPNI 1% 0.0005 0.0001 -1.5308 46.7223 -0.1680 0.0587 -0.0202 -0.0129 -0.0096 -0.0063 -0.0027 0.0031 0.0073 0.0120 0.0192 0.0286
99% 0.0015 0.0000 3.5560 29.0272 -0.0300 0.0467 -0.0069 -0.0044 -0.0028 -0.0017 -0.0002 0.0025 0.0045 0.0066 0.0103 0.0198

.BHSI 1% 0.0003 0.0001 -1.4949 45.6530 -0.1880 0.0650 -0.0203 -0.0138 -0.0109 -0.0079 -0.0040 0.0041 0.0095 0.0141 0.0191 0.0265
99% 0.0008 0.0000 -5.7822 223.9251 -0.1630 0.0560 -0.0094 -0.0064 -0.0045 -0.0030 -0.0010 0.0022 0.0042 0.0059 0.0082 0.0182

.BAID 1% 0.0005 0.0001 -2.4176 53.7469 -0.1840 0.0633 -0.0260 -0.0163 -0.0111 -0.0071 -0.0029 0.0040 0.0082 0.0127 0.0188 0.0294
99% 0.0006 0.0000 -0.5027 86.1100 -0.1140 0.0610 -0.0088 -0.0059 -0.0040 -0.0027 -0.0012 0.0017 0.0041 0.0067 0.0103 0.0183

.BAIT 1% 0.0013 0.0000 -3.5809 98.1394 -0.1480 0.0496 -0.0150 -0.0091 -0.0058 -0.0036 -0.0012 0.0033 0.0067 0.0102 0.0155 0.0245
99% 0.0005 0.0000 0.6361 97.6130 -0.1020 0.0523 -0.0074 -0.0051 -0.0036 -0.0023 -0.0009 0.0014 0.0031 0.0047 0.0076 0.0173

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Sc1 1% -0.0014 0.0001 -1.2483 24.5220 -0.1480 0.0587 -0.0273 -0.0193 -0.0139 -0.0101 -0.0060 0.0023 0.0084 0.0142 0.0215 0.0316
99% 0.0020 0.0000 -5.9728 191.1228 -0.1790 0.0607 -0.0087 -0.0053 -0.0031 -0.0017 0.0000 0.0033 0.0061 0.0089 0.0133 0.0217

Wc1 1% 0.0018 0.0001 -1.2209 32.5357 -0.1470 0.0523 -0.0183 -0.0105 -0.0070 -0.0048 -0.0019 0.0047 0.0100 0.0149 0.0202 0.0281
99% 0.0005 0.0000 -8.4394 276.9894 -0.1720 0.0633 -0.0084 -0.0057 -0.0042 -0.0028 -0.0011 0.0018 0.0039 0.0058 0.0090 0.0179

Cc1 1% 0.0002 0.0001 0.4125 15.7121 -0.0891 0.0533 -0.0190 -0.0132 -0.0092 -0.0068 -0.0035 0.0029 0.0074 0.0125 0.0189 0.0301
99% 0.0010 0.0000 -2.8575 126.0931 -0.1490 0.0623 -0.0090 -0.0062 -0.0042 -0.0026 -0.0009 0.0021 0.0047 0.0076 0.0122 0.0232

Group 3: Energy Commodities Indices (Energy Costs)

LCOc1 1% -0.0036 0.0001 -1.8420 34.8596 -0.1660 0.0537 -0.0281 -0.0206 -0.0174 -0.0139 -0.0083 0.0005 0.0060 0.0125 0.0210 0.0315
99% 0.0011 0.0000 -5.8781 194.4210 -0.1680 0.0610 -0.0107 -0.0070 -0.0048 -0.0028 -0.0007 0.0026 0.0049 0.0073 0.0108 0.0208

RBc1 1% -0.0015 0.0001 -0.4922 30.1440 -0.1220 0.0630 -0.0180 -0.0133 -0.0106 -0.0081 -0.0050 0.0013 0.0053 0.0094 0.0143 0.0239
99% 0.0013 0.0000 -0.4200 102.7896 -0.1080 0.0643 -0.0075 -0.0050 -0.0035 -0.0021 -0.0004 0.0026 0.0047 0.0066 0.0094 0.0154

NGc1 1% 0.0015 0.0000 -1.7131 60.0110 -0.1320 0.0627 -0.0118 -0.0083 -0.0063 -0.0040 -0.0014 0.0037 0.0073 0.0102 0.0141 0.0225
99% 0.0011 0.0000 -0.8593 106.1458 -0.0961 0.0540 -0.0066 -0.0047 -0.0035 -0.0022 -0.0006 0.0023 0.0038 0.0052 0.0081 0.0183

Note: To analyse the response of the analysed industrial corporations to extreme price variation sourced from each of the group of commodities, as separated by
Baltic Exchange Indices, Energy Commodities and Agricultural Commodities, respectively, we assume a GARCH(1,1) volatility process, where the returns of each
of each stock are assessed as a function of a series of dummy variables representing phases of large downward and upward price movements in the selected energy
commodity markets at both the top and bottom 1%, 2.5%, 5% and 10% levels, respectively: rg,t = α+β0rg,t−n+β1rc,t+δ1%1 rc,tQ1+δ2.5%2 rc,tQ2.5+δ5%3 rc,tQ5+

δ10%4 rc,tQ10 + δ90%5 rc,tQ90 + δ95%6 rc,tQ95 + δ97.5%7 rc,tQ97.5 + δ99%8 rc,tQ99 + et, based on the estimated GARCH process: et =
√
htηt, ht = ω+ ae2t−1 + bht−1.

δ1%1 , δ2.5%2 , δ5%3 and δ10%4 are the coefficients of interest, capturing the response of each respective corporation to extreme downward moves in the analysed
commodity markets. Similarly, δ90%5 , δ95%6 and δ97.5%7 capture the response of the variable of interest to extreme returns of the analysed commodity markets in
the upper percentiles.
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The impact of energy commodity fluctuations on stock prices is particularly notable in sectors

highly sensitive to fuel and oil prices, such as logistics and industrial manufacturing. Sharp declines

in Brent Crude and gasoline prices correlate with heightened stock volatility as firms adjust revenue

forecasts and operational budgets to account for fluctuating fuel costs. Although investors may

perceive energy price spikes as a short-term strain on corporate costs, sectors dependent on refined

petroleum products react strongly to these extreme movements, leading to notable stock price

volatility. This asymmetric response underscores the operational risks companies face due to global

energy dependencies, where costs are often external and sudden shifts can quickly affect profitability.

In agricultural commodities, we see that extreme upward price movements, especially in soybeans

and wheat, significantly impact analysed stock prices, which can be explained somewhat by supply

chain vulnerabilities, amplified by geopolitical tensions, which have driven sharp price increases, and

have therefore triggered investor concerns over operational costs and maintaining stable supplies.

4.2. Evidence of differential responses based on ESG characteristics and controversies

4.2.1. Differential responses across sectors

Table 6 presents the results of the analysed indices, as separated by ESG performance, a metric

obtained from LSEG Eikon, specifically stated as an overall company score based on the self-reported

information in the environmental, social and corporate governance areas.10 Results indicate that

when considering such ESG performance, there exist differential responses based on ESG charac-

teristics and TRBC type, with environmental and governance-related influence most prominent.

Social influence generates almost no significant effect. Tail risks generated at the lowest levels have

the most significant impacts when considering those stemming from BACI, BPNI, BHSI, BAID,

and BAIT. Considering energy and agricultural commodities, limited effects are identified when

considering environmental and social influence, and no significant effects stem from upper tails.

However, governance-related influence at lower tails generates a prominent negative influence on

corporate returns. From a sectoral perspective, such results reflect the heightened sensitivity of

sectors to the cost of transportation, particularly under extreme conditions driven by sustainability

and regulatory pressures these industries face to optimise logistics and reduce emissions.

4.2.2. Differential responses based on summary ESG scores and controversies

Table 7 presents evidence of a complex and differentiated response to tail risks across asset

classes when accounting for ESG controversies shaped by the particular economic dependencies

10For the brevity of presentation, only the most extreme tail events at the 1% and 99% levels are presented. All
other results, including methodological variations, are available from the authors upon request.
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and market perceptions linked to each index. Specifically, the ESG controversies score considers

that if a scandal occurs, the company involved is penalised, and this affects the overall ESGC score

and grading; the long-term impact of the event may still be seen in the following year if there are new

developments related to the same negative event, for example, lawsuits, ongoing legislation disputes,

or fines. For the purpose of explanation, it is prudent to only consider significant cases where there

are consistent effects at both lower and upper tails, respectively, as individual results may not be

fully representative of broader dynamics. Notably, BACI (-0.168 and -0.089) and BAID (-0.090

and -0.028) show pronounced effects, consistently significant at negative tails. These negative tail

responses likely reflect the dependency of sectors on bulk commodities and crude oil, respectively, as

a substantial decline in these indices suggests weakened demand for critical industrial inputs, thereby

amplifying perceived risks in industries sensitive to these costs, presenting evidence of particular

vulnerability when considering ESG controversies, emphasising the importance of such ESG factors

in these industries. Further tail-specific patterns emerge with the BPNI and BAIT indices, where

significant effects appear solely at the 1% negative tail (-0.074 and -0.063, respectively). This tail-

bound sensitivity underscores the influence of extreme downward price movements in mid-sized and

refined product shipping rates, suggesting that severe declines signal fundamental shifts in demand

or supply chain stability, affecting the stock performance of firms tied to grains, coal, or refined

product transport. In contrast, only BHSI exhibits significance at the highest tails (+0.088 and

+0.226 at the 95% and 99% tails, respectively). Firms with elevated ESG controversies appear to

experience heightened sensitivity to tail risks, as investors perceive them as riskier during extreme

market conditions, leading to more pronounced negative effects on stock performance.
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Table 6: ESG-Separated Sectoral Corporate Response Differentials

Environmental Social Governance
I&C Ind.G Trans I&C Ind.G Trans I&C Ind.G Trans

Group 1: Baltic Exchange Indices (Transportation Costs)

BADI 1% -0.0139 -0.0116 -0.0069 -0.0142 -0.0452 -0.0133 -0.0053 -0.0795 -0.0076
(0.65) (0.19) (0.74) (0.57) (0.61) (1.23) (0.23) (1.08) (0.74)

BADI 99% 0.0470 0.0458 0.0073 0.0135 0.0573 0.0039 0.0184 0.0260 0.0099
(2.22) (1.31) (1.04) (0.54) (1.35) (0.48) (0.81) (0.60) (1.27)

BACI 1% -0.0228 -0.0234 -0.0025*** 0.0188 0.0042 -0.0034 -0.0187*** -0.0772*** -0.0233**
(0.94) (0.54) (4.03) (0.68) (0.08) (0.40) (3.73) (4.49) (2.91)

BACI 99% 0.0434* 0.0275 0.0108 0.0122 0.0435 0.0150* 0.0003 0.0194 0.0061
(2.34) (0.53) (1.65) (0.56) (0.70) (1.98) (0.01) (0.31) (0.85)

BPNI 1% -0.0075 -0.0455 -0.0600*** -0.0219 -0.0116 -0.0009 -0.0057 -0.0126*** -0.0361***
(0.21) (1.79) (4.75) (0.52) (0.36) (0.09) (0.15) (3.39) (3.41)

BPNI 99% 0.0418 0.0633 0.0124 0.0002 0.0167 0.0031 0.0375 0.0120 0.0027
(1.62) (1.56) (1.62) (0.01) (0.33) (0.35) (1.37) (0.24) (0.32)

BHSI 1% -0.0283 -0.0066 -0.0186* 0.0110 -0.0378 -0.0097 -0.0073 -0.0565*** -0.0097
(1.03) (0.12) (2.21) (0.35) (0.56) (0.99) (0.25) (5.83) (1.04)

BHSI 99% 0.0089 0.0075 0.0054 0.0297 0.0308 0.0096 0.0004 0.0199 0.0148
(0.36) (0.19) (0.61) (1.06) (0.65) (0.94) (0.01) (0.42) (1.52)

BAID 1% -0.0204 -0.0153 -0.0272** 0.0112 -0.0134 -0.0002 -0.0083 -0.0223*** -0.0392***
(0.69) (0.36) (2.76) (0.33) (0.26) (0.02) (0.27) (3.43) (3.60)

BAID 99% 0.0380 0.0962 0.0143 0.0281 0.0024 0.0090 0.0133 0.0143 0.0004
(1.39) (1.80) (1.69) (0.89) (0.03) (0.92) (0.46) (0.21) (0.04)

BAIT 1% 0.0163 -0.0137 -0.0285*** 0.0071 -0.0172 -0.0075 -0.0055 -0.0206*** -0.0119**
(0.85) (1.33) (4.36) (0.32) (0.50) (0.83) (0.27) (3.60) (2.78)

BAIT 99% 0.0148 0.0223 0.0032 0.0094 0.0349 0.0046 0.0289 0.0198 0.0064
(0.61) (1.03) (0.42) (0.34) (1.34) (0.52) (1.14) (0.74) (0.77)

Note: To analyse the response of the analysed industrial corporations to extreme price variation sourced from each of the group of commodities, as separated by
Baltic Exchange Indices, Energy Commodities and Agricultural Commodities, respectively, we assume a GARCH(1,1) volatility process, where the returns of each
of each stock are assessed as a function of a series of dummy variables representing phases of large downward and upward price movements in the selected energy
commodity markets at both the top and bottom 1%, 2.5%, 5% and 10% levels, respectively: rg,t = α+β0rg,t−n+β1rc,t+δ1%1 rc,tQ1+δ2.5%2 rc,tQ2.5+δ5%3 rc,tQ5+

δ10%4 rc,tQ10 + δ90%5 rc,tQ90 + δ95%6 rc,tQ95 + δ97.5%7 rc,tQ97.5 + δ99%8 rc,tQ99 + et, based on the estimated GARCH process: et =
√
htηt, ht = ω+ ae2t−1 + bht−1.

δ1%1 , δ2.5%2 , δ5%3 and δ10%4 are the coefficients of interest, capturing the response of each respective corporation to extreme downward moves in the analysed
commodity markets. Similarly, δ90%5 , δ95%6 and δ97.5%7 capture the response of the variable of interest to extreme returns of the analysed commodity markets
in the upper percentiles. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. I&C, Ind.G, Trans refer to the returns of stocks in the
industrial and commerical services, industrial goods and transportation sectors respectively.
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Table 6: ESG-Separated Sectoral Corporate Response Differentials (continued)

Environmental Social Governance
I&C Ind.G Trans I&C Ind.G Trans I&C Ind.G Trans

Group 2: Energy Commodities Indices (Energy Costs)

LCOc1 1% -0.0242 -0.0173 -0.0129 -0.0166 -0.0630 -0.0182 -0.0324 -0.0899 -0.0094
(0.71) (1.71) (1.43) (0.42) (1.20) (1.75) (0.90) (4.74) (0.95)

LCOc1 99% 0.0027 0.0152 0.0159 0.0197 0.0224 0.0147 0.0226 0.0038 0.0179
(0.09) (0.48) (1.63) (0.57) (0.58) (1.31) (0.72) (0.10) (1.66)

RBc1 1% -0.0257* -0.0183 -0.0102 -0.0448 -0.0782 -0.0090 -0.0090 -0.0266*** -0.0073***
(1.99) (1.71) (1.15) (1.35) (1.31) (0.87) (0.29) (3.44) (4.01)

RBc1 99% 0.0090 0.0092 0.0008 0.0095 0.0318 0.0004 0.0127 0.0136 0.0051
(0.34) (0.35) (0.10) (0.31) (1.01) (0.05) (0.45) (0.43) (0.56)

NGc1 1% -0.0010 -0.0158 -0.0008 -0.0197 -0.0904 -0.0023 0.0043 -0.0100*** -0.0086***
(0.04) (1.42) (0.09) (0.75) (1.84) (0.23) (0.18) (4.02) (4.09)

NGc1 99% 0.0248 0.0531 0.0023 0.0078 0.0463 0.0014 0.0433 0.0008 0.0051
(0.72) (1.28) (0.24) (0.20) (0.91) (0.12) (1.19) (0.02) (0.48)

Group 3: Agricultural Commodities Indices (Raw Material Costs)

Sc1 1% -0.0072 0.0175 -0.0005 0.0208 -0.0130 0.0165 -0.0695*** -0.0441*** -0.0324**
(0.20) (0.32) (0.05) (0.51) (0.19) (1.42) (3.87) (4.66) (2.93)

Sc1 99% 0.0235 0.0076 0.0143 0.0180 0.0244 0.0090 0.0238 0.0659 0.0193
(0.87) (0.18) (1.43) (0.58) (0.47) (0.78) (0.84) (1.29) (1.74)

Wc1 1% 0.0029 0.0366 -0.0105 -0.0073 -0.0469 0.0081 -0.0427 -0.0754*** -0.0349***
(0.10) (0.77) (1.28) (0.22) (0.81) (0.85) (1.38) (3.32) (4.04)

Wc1 99% 0.0195 0.0185 0.0067 0.0062 0.0520 0.0169 0.0105 0.0349 0.0165
(0.62) (0.27) (0.77) (0.17) (1.87) (1.67) (0.32) (0.41) (1.71)

Cc1 1% 0.0004 0.0266 -0.0116 0.0189 0.0139 -0.0106 -0.0081 -0.0025 -0.0075
(0.02) (1.16) (1.50) (0.72) (0.49) (1.18) (0.33) (0.09) (0.87)

Cc1 99% 0.0285 0.0063 0.0060 0.0069 0.0294 0.0024 0.0072 0.0200 0.0164*
(1.06) (0.19) (0.89) (0.22) (0.72) (0.31) (0.25) (0.49) (2.20)

Note: To analyse the response of the analysed industrial corporations to extreme price variation sourced from each of the group of commodities, as separated by
Baltic Exchange Indices, Energy Commodities and Agricultural Commodities, respectively, we assume a GARCH(1,1) volatility process, where the returns of each
of each stock are assessed as a function of a series of dummy variables representing phases of large downward and upward price movements in the selected energy
commodity markets at both the top and bottom 1%, 2.5%, 5% and 10% levels, respectively: rg,t = α+β0rg,t−n+β1rc,t+δ1%1 rc,tQ1+δ2.5%2 rc,tQ2.5+δ5%3 rc,tQ5+

δ10%4 rc,tQ10 + δ90%5 rc,tQ90 + δ95%6 rc,tQ95 + δ97.5%7 rc,tQ97.5 + δ99%8 rc,tQ99 + et, based on the estimated GARCH process: et =
√
htηt, ht = ω+ ae2t−1 + bht−1.

δ1%1 , δ2.5%2 , δ5%3 and δ10%4 are the coefficients of interest, capturing the response of each respective corporation to extreme downward moves in the analysed
commodity markets. Similarly, δ90%5 , δ95%6 and δ97.5%7 capture the response of the variable of interest to extreme returns of the analysed commodity markets in
the upper percentiles. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively.
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Table 7: Sectoral Corporate Response Differentials as Separated by Combined Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.0211 -0.0732** 0.0669 0.0641 -0.1680** -0.0887** 0.0081 0.0360 -0.0736** -0.0308 0.0122 0.0515
(0.0800) (0.0275) (0.0826) (0.0690) (0.0781) (0.0335) (0.0397) (0.0495) (0.0324) (0.0636) (0.0306) (0.0468)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.123 0.103 0.140 0.077 0.111 0.103 0.089 0.065 0.125 0.105 0.060

Asset BHSI BAID BAIT

Coeff. 0.0715 0.0610 0.0884* 0.2260*** -0.0901*** -0.0278*** 0.0476 0.1210 -0.0627*** -0.0171 0.0439 0.1710***
(0.1790) (0.0856) (0.0478) (0.0762) (0.0160) (0.0036) (0.0318) (0.0997) (0.0052) (0.0503) (0.0367) (0.0460)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.073 0.076 0.083 0.114 0.090 0.065 0.066 0.049 0.081 0.081 0.087

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. -0.0951 -0.0868 0.0223 0.1220 -0.0047 0.0032 0.1090 0.1110* 0.0718 0.0197 0.0551 0.2320**
(0.1400) (0.0640) (0.0706) (0.0846) (0.0996) (0.0518) (0.0752) (0.0591) (0.1160) (0.0712) (0.0513) (0.0857)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.060 0.085 0.086 0.087 0.059 0.149 0.101 0.075 0.102 0.086 0.084

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. 0.0614 0.0632 -0.0259 0.0828 -0.1520*** -0.1090*** 0.1120* 0.2120* -0.0142 0.0095 0.0895 0.0827
(0.1140) (0.0656) (0.0611) (0.0685) (0.0171) (0.0126) (0.0558) (0.1090) (0.0710) (0.0329) (0.0800) (0.0772)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.087 0.063 0.100 0.090 0.079 0.083 0.128 0.112 0.083 0.085 0.160 0.088

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. Results
are further considered in line with the ESG combined (ESGC) score, discounted for significant ESG controversies impacting the corporations analysed by LSEG
Eikon. Further, we utilise the ESG controversies score, calculated based on 23 ESG controversy topics. Eikon explained this process in detail when considering
data during the yearly life of a corporation; if a scandal occurs, the company involved is penalised, and this affects the overall ESGC score and grading. The
long-term impact of the event may still be seen in the following year if there are new developments related to the same negative event, for example, lawsuits,
ongoing legislation disputes or fines. All new media materials are captured as the controversy progresses. ***, ** and * denote significance at the 1%, 5% and
10% levels, respectively.
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Distinct patterns also emerge within the energy and agricultural commodity classes. Among

agricultural commodities, only Wheat (Wc1) and Corn (Cc1) show significant positive tail effects

at the upper extremes (+0.111 and +0.232 at the 99% tail). This response highlights investor

concerns over rising raw material costs for agriculture-dependent sectors, where sharp price increases

imply increased operational expenses. Energy commodity indices, such as RBOB Gasoline (RBc1),

demonstrate a unique uniformity in response across the tails (-0.152, -0.109, +0.112, and +0.212

across all of the tails examined, respectively). The dual negative and positive tail sensitivity reflects

the inherent volatility of fuel costs, indicating both relief from lower fuel expenses at the low end

and heightened operational costs when prices sharply increase, thus underscoring the impact of fuel

cost fluctuations on energy-dependent sectors.

32



Table 8: Sectoral Corporate Response Differentials as Separated by Controversies Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.1600* -0.1220** 0.0900** 0.0961 -0.1010** -0.0640*** 0.1390** 0.1050* -0.0828*** -0.0768*** 0.0500 0.1920*
(0.0814) (0.0467) (0.0432) (0.0822) (0.0433) (0.0223) (0.0514) (0.0595) (0.0221) (0.0246) (0.0311) (0.0966)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.053 0.125 0.104 0.141 0.077 0.111 0.107 0.090 0.065 0.126 0.105 0.063

Asset BHSI BAID BAIT

Coeff. -0.0845 -0.1130 -0.0527 -0.0255 -0.0132 0.0049 0.0038 0.0436 -0.1200 -0.0088 0.0036 0.1700*
(0.0938) (0.0700) (0.0392) (0.0388) (0.0483) (0.0280) (0.0827) (0.0652) (0.0728) (0.0294) (0.0318) (0.0952)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.074 0.075 0.081 0.114 0.090 0.065 0.066 0.050 0.081 0.081 0.087

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. 0.0256 0.0106** 0.0992* 0.1240** -0.0338 -0.0296 0.0301 0.0220 -0.0694 -0.0185 0.0968 0.0549
(0.0494) (0.0038) (0.0510) (0.0465) (0.1000) (0.0368) (0.0659) (0.1330) (0.0643) (0.0269) (0.0580) (0.0973)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.061 0.087 0.086 0.088 0.059 0.148 0.101 0.075 0.102 0.087 0.082

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.1230** -0.0896*** 0.0322 0.1280* -0.0497 -0.0425 0.0170 0.0222 -0.0222 -0.0349 0.0307 0.0221
(0.0540) (0.0301) (0.0490) (0.0744) (0.0783) (0.0441) (0.0470) (0.0333) (0.0490) (0.0247) (0.0395) (0.0680)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.088 0.063 0.100 0.091 0.078 0.082 0.127 0.110 0.083 0.083 0.159 0.088

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. The above
table is separated based on the ESG Controversies Score, defined by LSEG Eikon as: "The ESG controversies score is calculated based on 23 ESG controversy
topics. During the year, if a scandal occurs, the company involved is penalised, and this affects their overall ESG Controversies score and grading. The
event’s impact may still be seen in the following year if there are new developments related to the negative event, for example, lawsuits, ongoing legislation
disputes or fines. All new media materials are captured as the controversy progresses. The controversies score also addresses the market cap bias from
which large-cap companies suffer, as they attract more media attention than smaller-cap companies." ***, ** and * denote significance at the 1%, 5% and
10% levels, respectively.
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When considering how corporate sectors respond to tail risk events when separated by the ESG

Controversies Score, results are presented in Table 8, capturing the adverse impact of significant

scandals or controversies, which not only influence the immediate ESGC score but may continue

affecting it through related legal or regulatory developments in subsequent periods. This separation

provides a deeper understanding of sector-specific resilience or vulnerability to extreme market

movements in transportation, energy, and agricultural costs. In Group 1 (Baltic Exchange Indices),

significant responses are observed in the BADI index across both negative and positive extremes. At

the 1% and 5% lower tails, BADI shows strong negative effects (-0.160 and -0.122), suggesting that

downward shifts in dry bulk shipping rates signal weakened global trade demand, thus impacting

corporations reliant on imported materials. Conversely, the positive tail effects (0.090 and 0.096)

reveal investor sensitivity to elevated dry shipping costs, which may raise operational costs for

related firms. BACI presents evidence of a similar pattern, with significant responses at both tails,

though more pronounced at the positive end (0.139 at 95% and 0.105 at 99%), indicating heightened

investor caution around rising bulk commodity transportation costs. BPNI also displays significant

effects, with strong negative tail responses (-0.082 and -0.076) that likely reflect reduced demand

or disrupted trade routes for medium-sized freight critical to firms dependent on these logistics

channels. However, responses are comparatively muted for BHSI and the tanker indices (BAID and

BAIT). BHSI’s lack of significant response across the upper tails suggests a limited influence of

small-vessel freight costs on corporate valuations, likely due to their niche operational scale. Only

BAIT at the 99% tail (0.170) shows a significant positive response, possibly indicating investor

perception of heightened operational costs linked to elevated refined product transport costs.

Fundamentally, results indicate companies with higher ESG Controversies Scores may experi-

ence heightened sensitivity to tail risk events due to increased investor scrutiny and perceptions of

elevated risk, leading to more pronounced stock price reactions during tail events. Further, firms

regularly associated with ESG controversies may face reputational damage that erodes investor

confidence or additional costs when attempting to mitigate the effects of such issues, causing in-

vestors to react more strongly to negative market signals such as extreme decline in prices. Ongoing

legal disputes or regulatory investigations related to ESG controversies can compound the financial

impact of tail risk events, as companies may have fewer resources or flexibility to absorb additional

costs. Further, more controversial companies might have constrained assets available so as to utilise

financial instruments or capital markets required for hedging against commodity price volatility,

making them more vulnerable to extreme price movements. Elevated operational costs can increase

investor sensitivity to such threats to profitability during tail risk events. As investors increasingly

prioritise ESG factors, companies with poor ESG performance may see amplified market reactions
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to tail risk events due to divestment or reduced investment inflows.

Comparatively, in Group 2 (Agricultural Commodities), the responses reveal the substantial

impact of agricultural price volatility on corporate sectors. Soybeans (Sc1) show notable positive tail

significance at 95% (0.099) and 99% (0.124), highlighting the implications of rising soybean prices

on agriculture-dependent industries, where raw material inflation can signal increased production

costs. Conversely, wheat (Wc1) and corn (Cc1) exhibit minimal tail significance, indicating relative

insensitivity to price volatility for firms reliant on these agricultural commodities, which may reflect

stabilising factors in underlying demand or diversified sourcing strategies that mitigate these risks.

While in Group 3 (Energy Commodities), Brent Crude (LCOc1) presents significant effects at both

the 1% and 5% negative tails (-0.123 and -0.089), suggesting that falling oil prices might initially

relieve cost pressures for firms exposed to high energy costs, while extreme positive movements at

99% (0.128) reflect anticipated cost increases in energy-dependent sectors. RBOB Gasoline (RBc1)

and Natural Gas (NGc1) do not display significant responses across most tails, suggesting that

while these commodities are critical inputs, their price fluctuations do not uniformly impact the

studied sectors.
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Table 9: Sectoral Corporate Response Differentials as Separated by ESG Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.0398 -0.0370 0.0782 0.1180** -0.1570*** -0.1000*** 0.0774 0.1160* -0.0405 -0.0125 0.0907*** 0.1210*
(0.0803) (0.0561) (0.0811) (0.0486) (0.0523) (0.0358) (0.0775) (0.0628) (0.0862) (0.0580) (0.0311) (0.0598)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.124 0.102 0.140 0.076 0.111 0.103 0.089 0.065 0.125 0.105 0.062

Asset BHSI BAID BAIT

Coeff. -0.1080 -0.1080 0.0953 0.2230** -0.0736* -0.0843 0.0267 0.0656 -0.1180** -0.0212 0.0337** 0.1210***
(0.1500) (0.1140) (0.0578) (0.0917) (0.0372) (0.0600) (0.0397) (0.1020) (0.0529) (0.0362) (0.0140) (0.0428)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.107 0.074 0.076 0.083 0.115 0.090 0.065 0.066 0.049 0.081 0.082 0.086

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. -0.0786 -0.0933 0.0341 0.0612 0.0129 0.0119 0.0780 0.1254 0.0762 0.0237 0.0805* 0.1920**
(0.1470) (0.0629) (0.0944) (0.0834) (0.1200) (0.0541) (0.0506) (0.1090) (0.1060) (0.0623) (0.0436) (0.0860)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.060 0.085 0.085 0.087 0.059 0.148 0.101 0.076 0.102 0.086 0.084

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.0846*** -0.0743*** 0.0527 0.1120* -0.1480 -0.0731 0.1010 0.2030* -0.0176 0.0114 0.0989 0.0888
(0.1010) (0.0066) (0.0500) (0.0579) (0.1860) (0.1090) (0.0612) (0.1160) (0.0643) (0.0097) (0.0934) (0.0976)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.087 0.063 0.100 0.090 0.079 0.082 0.128 0.111 0.083 0.086 0.162 0.089

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above
tables. Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request.
In the above Table, we further focus on the overall ESG score, along with respective environmental, social and governance scores, which are developed on ten
distinct categories inclusive of emissions, resource usage and innovation (environmental), community, human rights, product responsibility, workforce (social)
and shareholders, CSR strategy and management (corporate governance). ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively.
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The findings in Table 9 further demonstrate the sectoral corporate response differentials across

transportation, energy, and agricultural commodities when adjusted for corporate ESG scores,

revealing distinct patterns in tail-risk sensitivity. Within the transportation sector, both BADI and

BACI exhibit pronounced response differentials across the upper and lower tails. Notably, BADI

shows a significant positive response at the 99% upper tail (0.1180), while BACI demonstrates

significant negative tail effects at both the 1% (-0.1570) and 5% (-0.1000) lower tails. These results

suggest that heightened BADI rates reflect increased demand for dry bulk shipping, likely perceived

positively for corporations reliant on raw material imports. Conversely, the negative tail sensitivity

of BACI to sharp declines reinforces the reliance of certain sectors on bulk commodity shipments,

where reduced demand or disruptions elevate the perceived financial risks. BPNI similarly shows

distinct upper-tail effects, with a significant response at the 95% (+0.0907) and 99% (+0.1210)

levels, indicating that increases in Panamax shipping costs may have positive implications for related

sectors due to the perceived stability in global trade flows. BHSI demonstrates consistent positive

tail effects, particularly at the 99% level (0.2230), suggesting that higher costs for smaller vessels

reflect constrained regional shipping capacities, which may strain operational costs for companies

dependent on these routes. The significant positive responses in the upper tails for indices like BPNI

and BHSI indicate that investors may reward companies with strong ESG profiles during times of

increasing commodity costs. Meanwhile, the pronounced negative tail effects for BACI at the lower

tails suggest that companies with lower ESG scores are more susceptible to negative commodity price

shocks, possibly due to weaker sustainability practices and less effective risk mitigation strategies.

The asymmetry in corporate responses to extreme upper and lower tail events suggests that ESG

scores influence investor perceptions differently during periods of market stress, affecting stock

performance based on the direction of the commodity price movement. Further, companies with

higher ESG scores are potentially perceived as having superior risk management and operational

resilience, which may mitigate the negative impacts of commodity price shocks, especially during

extreme upward price movements.

Within the agricultural commodities group, Wheat (Wc1) and Corn (Cc1) exhibit notable pos-

itive tail effects, particularly at the 99% tail (Wc1 at 0.1254 and Cc1 at 0.1920). These results

underscore that rising costs for agricultural commodities signal higher operational expenses for sec-

tors dependent on these raw materials. The upward tail significance of these commodities likely

aligns with investor expectations around inflationary pressures and the potential for increased cost

pass-through to end consumers, highlighting the sensitivity of agriculture-dependent industries to

extreme commodity price volatility. Energy commodity indices display distinct patterns, particu-

larly with Brent Crude (LCOc1) and RBOB Gasoline (RBc1). Brent crude (LCOc1) shows signif-
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icant negative responses at the 1% and 5% lower tails (-0.0846 and -0.0743), while demonstrating

positive significance at the 99% tail (0.1120), reflecting the dual impact of fuel price declines and

spikes. In essence, while falling oil prices reduce operating costs for energy-intensive sectors, sharp

upward movements can impose increased logistical expenses, underscoring the sector’s vulnerability

to extreme energy price volatility. Similarly, RBOB Gasoline’s significant positive tail effect at the

99% level (0.2030) further supports the notion that sharp gasoline price increases drive up costs,

particularly impacting transportation and manufacturing sectors reliant on fuel.

Such findings imply that robust ESG scores may act as a financial buffer against the risks asso-

ciated with commodity price volatility, particularly benefiting sectors heavily dependent on certain

commodities. Distinct patterns in the data suggest that strong ESG profiles enhance market confi-

dence and investor sentiment during heightened volatility, potentially stabilising stock performance

despite adverse market conditions. The results highlight a strategic necessity for corporations to

bolster their ESG practices not only for ethical or regulatory reasons but also to improve financial

resilience and attractiveness to investors during extreme market events.

4.2.3. Differential responses across ESG pillars

Table 10 presents the corporate responses to tail events across environmental score separations,

identifying distinct patterns that emphasise the influence of environmental ratings on how firms

react to extreme fluctuations in transportation costs, energy, and agricultural commodity prices.

Within transportation costs, the Baltic Exchange indices such as BADI, BACI, and BPNI exhibit

negative tail effects. Specifically, BADI and BACI show significant negative impacts at the 1%

and 5% lower tails (-0.0791 and -0.0700 for BADI, -0.0636 and -0.0528 for BACI), indicating that

environmental scrutiny may accentuate corporate sensitivity to severe downturns in shipping rates.

Such responses likely stem from investor perceptions that environmentally sensitive companies are

more vulnerable to logistical disruptions, impacting their stock performance under adverse trade

conditions. BPNI similarly shows lower tail responses with significant negative coefficients at the

1% and 5% levels (-0.0542 and -0.0052, respectively), aligning with the notion that sectors linked

to mid-sized bulk shipments are acutely responsive to shifts in trade dynamics. At the highest

tails, the BPNI exhibits a notable positive effect (+0.1200 at the 99% tail), suggesting that sharp

increases in Panamax costs are linked to positive investor expectations for corporations able to

manage heightened transportation costs efficiently, potentially due to perceived environmental or

logistical resilience. It appears that firms with higher environmental scores might employ risk man-

agement strategies that are not fully equipped to handle extreme commodity price fluctuations,

highlighting a gap between environmental commitments and financial hedging practices. There

might also exist issues with regard to regulatory compliance pressures, a characteristic associated
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with elevated environmental scores. Environmentally conscious companies often have stricter sourc-

ing requirements, which can reduce supply chain flexibility and increase vulnerability to commodity

price spikes or transportation disruptions, while significant investment in sustainability projects may

limit available capital to absorb sudden increases in operational costs caused by commodity price

extremes.
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Table 10: Sectoral Corporate Response Differentials as Separated by Environmental Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.0791** -0.0700* 0.0227 0.0391 -0.0636** -0.0528* 0.0237 0.0744 -0.0542*** -0.0052 0.0441* 0.1200**
(0.0314) (0.0378) (0.0368) (0.0888) (0.0265) (0.0259) (0.0222) (0.0607) (0.0081) (0.0357) (0.0245) (0.0528)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.124 0.102 0.140 0.077 0.112 0.103 0.089 0.065 0.125 0.105 0.061

Asset BHSI BAID BAIT

Coeff. -0.1310 -0.0885 0.0437** 0.1510* -0.1600*** -0.0650** 0.0203 0.0305 -0.0305*** -0.0095 0.0601* 0.1010**
(0.1540) (0.0832) (0.0203) (0.0739) (0.0535) (0.0306) (0.0386) (0.0773) (0.0047) (0.0225) (0.0317) (0.0377)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.074 0.076 0.083 0.114 0.090 0.065 0.066 0.050 0.081 0.081 0.086

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. 0.0761 -0.0170 -0.0116 -0.0128 0.0157 0.0079 0.0606 -0.0240 0.1200 0.0092 0.0242 0.1810***
(0.1320) (0.0456) (0.0592) (0.0674) (0.1240) (0.0443) (0.0445) (0.0691) (0.1110) (0.0468) (0.0304) (0.0617)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.061 0.085 0.085 0.087 0.059 0.148 0.101 0.075 0.102 0.086 0.084

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.0720*** -0.0279*** -0.0218 0.0315 -0.0981*** 0.0199 0.0901* 0.1370* -0.0356*** 0.0889 0.0997 0.0992
(0.0088) (0.0074) (0.0487) (0.0730) (0.0129) (0.0774) (0.0496) (0.0771) (0.0036) (0.0675) (0.0755) (0.0877)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.087 0.063 0.100 0.091 0.079 0.082 0.128 0.112 0.083 0.086 0.161 0.089

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. In the
above table, we further focus on the environmental categories, including emissions, resource usage, and innovation. ***, ** and * denote significance at the 1%,
5% and 10% levels, respectively.
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Distinct behaviour for corn (Cc1) is evident, with significant upper-tail responses at the 99%

level (+0.1810). Corn’s upper-tail significance suggests that sectors tied to agricultural inputs are

particularly affected by environmental concerns, where price surges indicate impending cost pres-

sures. Energy commodities such as Brent Crude (LCOc1) and RBOB Gasoline (RBc1) present

unique lower-tail and upper-tail patterns. LCOc1 shows strong negative significance at the 1% and

5% lower tails (-0.0720 and -0.0279), likely reflecting that falling oil prices temporarily ease cost

pressures for environmentally conscious firms. At the upper tail, RBc1’s positive effects (0.1370 at

the 99% level) emphasise the operational cost burden that fuel price volatility creates, dispropor-

tionately impacting environmentally scored companies reliant on high logistics and transportation

costs. Considering this, we must note that firms with high environmental standards may be more

globally integrated, exposing them to international commodity market fluctuations and geopolitical

risks that exacerbate sensitivity to price extremes, while uncertainties in environmental policies and

regulations can compound the effects of commodity price volatility, particularly for firms deeply

invested in sustainability compliance. There may be a feedback loop where firms affected by com-

modity price volatility adjust their environmental strategies, indicating that environmental scores

and sensitivity to price shocks influence each other.

In Table 11, corporate responses to tail risks demonstrate significant differentiation across asset

classes when separated by Social Score. For the Baltic Exchange indices, negative tail impacts are

notably present in the BADI and BACI Indices, with BADI showing a significant response at the

1% tail (-0.1470) and BACI displaying effects at both the 1% (-0.2230) and 5% (-0.1140) tails.

Such negative impacts may reflect market apprehension about broader economic conditions, as

diminished shipping rates often correlate with weaker industrial activity. Meanwhile, BPNI shows

negative significance at the 1% tail (-0.0920), reinforcing the importance of medium-size bulk trade

to sectors reliant on these shipments, such as grains and coal. Conversely, BHSI shows a positive tail

effect at the 99% level (0.1830), indicating that surges in small vessel rates may be viewed positively,

possibly due to increased demand for regional transport, which affects smaller, regionally focused

firms. The significant negative responses to extreme downward movements in the BADI and BACI

might be amplified for firms with higher social scores, as investors perceive these companies to be

more vulnerable during economic downturns. Firms emphasising social responsibility often maintain

transparent supply chains; this openness can make them more sensitive to disruptions indicated by

negative tail events in shipping indices, as stakeholders are promptly aware of any operational

challenges. The positive response of the BHSI at the 99% level may suggest that firms with strong

social scores are more engaged in regional markets and better positioned to benefit from increased

local transport demand, aligning with their social commitments to community development.
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Table 11: Sectoral Corporate Response Differentials as Separated by Social Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.1470** -0.0918 0.0291 0.0128 -0.2230* -0.1140* 0.0527 0.0227 -0.0920*** 0.0350 0.0395 0.1130
(0.0685) (0.0565) (0.0470) (0.0526) (0.1140) (0.0587) (0.0382) (0.0597) (0.0220) (0.0770) (0.0460) (0.0836)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.127 0.102 0.140 0.080 0.113 0.103 0.089 0.065 0.125 0.105 0.061

Asset BHSI BAID BAIT

Coeff. -0.0698 -0.0846 0.0841 0.1830* -0.0266 -0.0104 0.0593 0.1490 -0.1650* -0.0383* 0.0379 0.0881*
(0.1130) (0.1030) (0.0686) (0.0958) (0.0865) (0.0320) (0.0354) (0.1020) (0.0927) (0.0217) (0.0365) (0.0490)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.074 0.076 0.083 0.114 0.090 0.066 0.067 0.051 0.081 0.081 0.086

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. -0.0622 -0.0909 0.0171 0.0632 0.0774* 0.0661 0.1040 0.0983** -0.1040 -0.0539 0.0177 0.0890
(0.1030) (0.0559) (0.0907) (0.1010) (0.0417) (0.0524) (0.0665) (0.0447) (0.0941) (0.0668) (0.0777) (0.0919)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.061 0.085 0.085 0.088 0.060 0.149 0.101 0.075 0.102 0.086 0.082

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.1660** -0.1240** 0.0286 0.0560 -0.1990 -0.1430 0.0418 0.0914 -0.1270* -0.0290 0.0345 0.0799
(0.0808) (0.0476) (0.0749) (0.1050) (0.1730) (0.1070) (0.0598) (0.1200) (0.0728) (0.0355) (0.0206) (0.0758)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.088 0.064 0.100 0.090 0.080 0.084 0.127 0.111 0.083 0.087 0.161 0.088

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. In the
above table, we further focus on social categories, including community, human rights, product responsibility, and workforce. ***, ** and * denote significance
at the 1%, 5% and 10% levels, respectively.
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Among the agricultural commodities, Soybeans (Sc1) and Wheat (Wc1) show significant pos-

itive tail responses at upper levels, with Soybeans at 95% (0.1040) and Wheat at 99% (0.0983).

These positive tail reactions imply that rising costs in agricultural commodities are a concern for

agriculture-reliant sectors, driving operational expense anticipation. This sensitivity aligns with

investor caution around the inflationary impacts of agricultural price volatility. In contrast, Corn

(Cc1) presents no significant effects, suggesting that price movements here are less disruptive due

to possibly stable demand dynamics or diversified sourcing strategies. In the energy commodi-

ties group, Brent Crude (LCOc1) demonstrates a negative response at the 1% tail (-0.1660) and

a positive effect at the 99% tail (0.0560), suggesting that severe price declines reduce costs for

firms dependent on fuel, whereas extreme increases may signal inflationary pressures on operations.

Fundamentally, the absence of significant effects for Corn (Cc1) could reflect that companies with

higher social scores have implemented robust risk management and hedging strategies for certain

commodities, mitigating the impact of price volatility. Extreme declines in Brent Crude prices,

while reducing operational costs, might signal global economic slowdowns; firms with strong social

commitments may be particularly impacted as economic contractions can limit their ability to invest

in social programs. Positive corporate responses to extreme increases in Brent Crude prices might

indicate investor confidence in socially responsible firms’ abilities to adapt through innovation or

cost management without compromising their social values. Significant positive tail responses in

Soybeans and Wheat suggest that firms with higher social scores are proactive in managing social

risks associated with rising food prices, such as consumer affordability and food security concerns.

The variation in corporate responses indicates that social performance levels can modulate the

impact of tail risks, potentially providing resilience due to better stakeholder relationships and rep-

utational capital. Differences across commodities highlight that social considerations are intricately

linked to the specific social implications of each commodity’s price movements, requiring tailored

strategies from firms.
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Table 12: Sectoral Corporate Response Differentials as Separated by Governance Score

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.0327 -0.0260 0.0308 0.0308 -0.0534** -0.0505** 0.0163 0.0869 -0.0885*** -0.0117 -0.0254 0.0230
(0.0542) (0.0236) (0.0540) (0.0584) (0.0253) (0.0206) (0.0410) (0.0555) (0.0221) (0.0509) (0.0257) (0.0689)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.122 0.102 0.140 0.076 0.111 0.103 0.089 0.065 0.125 0.105 0.060

Asset BHSI BAID BAIT

Coeff. -0.0491 -0.0352 0.0557** 0.1460*** -0.0398* -0.0578 0.0115 0.0159 -0.0478 -0.0342 0.0241 0.0532
(0.0675) (0.0426) (0.0259) (0.0487) (0.0215) (0.0382) (0.0320) (0.0759) (0.0502) (0.0345) (0.0367) (0.0344)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.073 0.075 0.082 0.114 0.090 0.065 0.066 0.049 0.081 0.081 0.085

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. -0.1800* -0.0869* -0.0037 0.0773 -0.0902* -0.0451* -0.0036 0.0061 -0.0642 -0.0113 0.1050*** 0.1370
(0.0952) (0.0465) (0.0343) (0.0488) (0.0483) (0.0258) (0.0443) (0.0822) (0.0559) (0.0415) (0.0312) (0.0906)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.077 0.061 0.085 0.085 0.088 0.060 0.147 0.101 0.075 0.102 0.086 0.083

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.0307 -0.0387 0.0157 0.1360 -0.0139 -0.0025 0.0971* 0.2140** -0.0158 -0.0197 0.0244 0.0734
(0.0749) (0.0394) (0.0421) (0.0867) (0.1210) (0.0665) (0.0543) (0.0865) (0.0921) (0.0327) (0.0509) (0.0743)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.087 0.063 0.100 0.091 0.078 0.082 0.128 0.113 0.083 0.083 0.159 0.088

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. In the
above Table, we further focus on the corporate governance categories, including shareholders, CSR strategy and management. ***, ** and * denote significance
at the 1%, 5% and 10% levels, respectively.
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*************************

The results in Table 12 illustrate corporate response differentials to tail risks, segmented by

governance scores, highlighting varied sensitivities across transportation, energy, and agricultural

assets. Within transportation indices, BACI and BPNI exhibit pronounced negative tail effects,

particularly for BACI at the 1% and 5% tails (-0.0534 and -0.0505) and for BPNI at the 1% tail

(-0.0885). These results imply that governance-sensitive firms are adversely impacted by sharp

declines in major freight costs, indicating that investors may view unexpected dips in shipping

demand as weakening global trade flows, with higher governance scrutiny possibly amplifying per-

ceptions of associated risks. In contrast, positive tail responses in indices like the Baltic Handysize

Index (BHSI) at the 95% and 99% tails (+0.0557 and +0.1460) suggest that companies benefit

from higher small-vessel rates, potentially because increased regional shipping activity is associated

with stable, localised demand, thus providing operational resilience. Such a trend indicates that

higher governance-rated firms in specific sectors may be positioned to manage costs more effec-

tively amidst rising logistics expenses, reflecting investor confidence in governance practices when

shipping rates signal regional economic strength. Fundamentally, high governance scores may serve

as a buffer against tail risks due to superior risk management and compliance practices, enabling

firms to better navigate extreme market events. The greater negative responses in governance-

sensitive firms during adverse events could reflect heightened investor expectations, leading to more

significant penalties when performance falls short amid market downturns. Positive tail responses

suggest that firms with strong governance are better positioned to capitalise on favourable market

conditions, reinforcing investor confidence in their strategic capabilities during market upswings.

The agricultural commodities, specifically Soybeans (Sc1), display significant effects across tails,

with negative impacts at the 1% tail (-0.1800) and positive effects at the 95% tail (+0.1050). This

pattern points to heightened sensitivity to extreme price movements in agriculture-related commodi-

ties, where companies may face rising costs for essential inputs, impacting investor perceptions of

cost management under stringent governance frameworks. Such dynamics likely reflect concerns

over supply chain stability and cost control within governance-sensitive sectors as raw material

prices escalate. In energy commodities, Brent Crude (LCOc1) and RBOB Gasoline (RBc1) ex-

hibit mixed responses. Brent Crude presents significant effects at the 99% positive tail (+0.1360),

signifying heightened operational expenses as oil prices surge, with governance-focused companies

viewed as potentially more resilient or proactive in managing these costs. RBOB Gasoline’s positive

tail significance at the 99% level (+0.2140) reinforces this finding, suggesting that companies with

robust governance structures may effectively absorb or hedge against rising fuel costs. Broadly,

governance scores may influence investor perceptions of a firm’s resilience to extreme market move-
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ments, affecting investment decisions during periods of high volatility. Further, strong governance

structures might enable firms to adjust more effectively to sudden changes in commodity prices,

improving operational flexibility and cost management during extreme events.

4.3. Evidence of differential responses based on firm size

The results in Table 13 highlight the impact of corporate size, as measured by market capi-

talisation, on stock performance in response to extreme tail events across asset classes, reflecting

distinct sectoral sensitivities linked to transportation, energy, and agricultural costs. Within the

transportation sector, BADI and BACI show significant negative responses at the lower tails, specif-

ically -0.6640 at the 1% tail for BADI and -0.2230 at the 1% tail for BACI. These results imply that

smaller firms face greater financial stress in response to declining bulk freight rates, possibly due

to weaker logistical flexibility or capital reserves to withstand cost fluctuations. The significant 5%

tail effects for both indices further support this notion, underscoring the heightened vulnerability

of smaller firms to transportation cost reductions tied to global trade slowdowns or supply chain

disruptions. For BHSI and BAIT, positive tail effects at the 99% level (+0.1830 and +0.0881,

respectively) suggest that higher transport costs for smaller vessels or refined products lead to in-

creased costs, disproportionately impacting smaller companies dependent on these niche shipping

routes. Additionally, BHSI’s consistent positive response across upper tails aligns with its essential

role in regional trade, indicating heightened operational costs for smaller, regionally-focused firms

during peak demand periods. These results collectively highlight the disproportionate impacts of

size-dependent financial resilience across Baltic indices.
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Table 13: Sectoral Corporate Response Differentials as Separated by Corporate Size (Market Capitalisation, log)

Asset Tail Tail Tail
1% 5% 95% 99% 1% 5% 95% 99% 1% 5% 95% 99%

Group 1: Baltic Exchange Indices (Transportation Costs)

Asset BADI BACI BPNI

Coeff. -0.6640*** -0.1470** 0.0291 0.0128 -0.2230* -0.1140* -0.0527 0.0227 -0.0920*** -0.0350 0.0395 0.1130
(0.0795) (0.0685) (0.0470) (0.0526) (0.1140) (0.0587) (0.0382) (0.0597) (0.0220) (0.0770) (0.0460) (0.0836)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.127 0.102 0.140 0.080 0.113 0.103 0.089 0.065 0.125 0.105 0.061

Asset BHSI BAID BAIT

Coeff. -0.0698 -0.0846 0.0841 0.1830* -0.0266 -0.0104 0.0593 0.1490 -0.1650* -0.0383* 0.0379 0.0881*
(0.1130) (0.1030) (0.0686) (0.0958) (0.0865) (0.0320) (0.0354) (0.1020) (0.0927) (0.0217) (0.0365) (0.0490)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.106 0.074 0.076 0.083 0.114 0.090 0.066 0.067 0.051 0.081 0.081 0.086

Group 2: Agricultural Commodities Indices (Raw Material Costs)

Asset Sc1 Wc1 Cc1

Coeff. -0.0622 -0.0909 0.0171 0.0632 0.0916 0.0774* 0.0983** 0.1318 0.1040 0.0539 0.0177 0.0890
(0.1030) (0.0559) (0.0907) (0.1010) (0.1050) (0.0417) (0.0447) (0.1030) (0.0941) (0.0668) (0.0777) (0.0919)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.076 0.061 0.085 0.085 0.088 0.060 0.149 0.101 0.075 0.102 0.086 0.082

Group 3: Energy Commodities Indices (Energy Costs)

Asset LCOc1 RBc1 NGc1

Coeff. -0.1660** -0.1240** 0.0560 0.1180** -0.1990 -0.1430 0.0418 0.0914 0.1270* 0.0290 0.0345 0.0799
(0.0808) (0.0476) (0.1050) (0.0525) (0.1730) (0.1070) (0.0598) (0.1200) (0.0728) (0.0355) (0.0206) (0.0758)

Ind. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Count. F-E Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.088 0.064 0.100 0.090 0.080 0.084 0.127 0.111 0.083 0.087 0.161 0.088

Note: For brevity of presentation, only those results pertaining to the top and bottom 1% and 5% of tail risk price movements are included in the above tables.
Further results, alternative methodological specifications, and related goodness-of-fit testing procedures are available from the authors upon request. In this
specification, we consider the log of corporate market capitalisation as a moderating variable to account for recognised bias from which large-cap companies
suffer, as they attract more media attention than smaller-cap companies. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively.
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In the agricultural commodities group, wheat (Wc1) exhibits significant positive effects at the

upper tails (+0.0983 at 95%), indicating that wheat price spikes disproportionately burden smaller

firms in agriculture-dependent sectors. Rising raw material costs elevate operating expenses, with

smaller firms more susceptible to profitability pressures due to limited cost absorption or pricing

power capabilities. In contrast, corn (Cc1) does not show significant effects, indicating stable, size-

insensitive demand for this staple commodity, likely reflecting strategic stockpiling by smaller firms

as a countermeasure. For Brent Crude (LCOc1), significant negative tail effects at the 1% and

5% levels (-0.1660 and -0.1240) are observed, reflecting cost relief for smaller energy-intensive firms

during price declines. Positive responses at the 99% tail (+0.1180) reflect investor caution around

rising fuel expenses, highlighting cost pressures for smaller firms when fuel costs surge, particularly

for logistics and manufacturing sectors reliant on petroleum-based inputs.

Fundamentally, smaller firms operating with higher fixed costs relative to their revenues exhibit

heightened sensitivity to input price fluctuations, amplifying the impact of extreme price events on

their financial performance. This is evidenced by significant negative responses to declining freight

rates in the BADI and BACI indices. Resource constraints often prevent these companies from

employing sophisticated risk management or hedging strategies to mitigate commodity price and

shipping cost volatility, leaving them more exposed to adverse movements in transportation, energy,

and agricultural costs. Additionally, smaller firms may lack the capital necessary for strategic

stockpiling of commodities, making them more vulnerable to price spikes. The absence of significant

effects for corn (Cc1) suggests that when smaller firms can engage in stockpiling, they mitigate some

exposure. Furthermore, smaller companies tend to have concentrated business models focused on

specific sectors or commodities, increasing their exposure to sector-specific shocks due to a lack of

diversification to offset adverse movements in their primary markets.

During extreme market events, investors may perceive smaller firms as riskier, leading to greater

stock price volatility; lower liquidity in small-cap stocks exacerbates these price swings, reflecting

heightened sensitivity in their market valuations. Reliance on a limited number of suppliers or

logistic routes heightens their vulnerability to disruptions. The significant positive tail effects for

BHSI and BAIT at the upper tails indicate that cost increases in niche shipping routes dispropor-

tionately impact these companies. With less market power, smaller firms struggle to pass increased

commodity costs onto customers without losing competitive advantage, resulting in margin com-

pression when input costs rise, particularly evident in the agricultural commodities sector. Intense

competition forces smaller firms to absorb cost increases to maintain market share, intensifying

financial strain during periods of extreme commodity price volatility. Conversely, the positive sig-

nificance of BPNI at the 95% tail suggests that smaller firms may benefit from growing demand
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due to their ability to respond quickly to market changes, leveraging their leaner operations. How-

ever, extreme price events can tighten credit markets, and smaller firms typically have less access

to financing, hampering their ability to navigate through periods of increased costs or invest in

cost-saving technologies.

5. Associated Discussion and Directions for Future Research

5.1. Discussion

The findings of this research reaffirm the central role that transportation costs play as a barom-

eter for global trade health. Indices such as the Baltic Dry Index not only capture the live dynamics

relating to international trade flows but also serve as a leading indicator of industrial demand and

economic activity. The results highlight that sharp changes in freight rates signal critical inflection

points in global trade, reflecting broader economic conditions that directly impact the financial

performance of industrial firms. These relationships underscore the indispensable value of trans-

portation costs as an integrated measure of economic resilience and vulnerability. A particularly

interesting result surrounds the asymmetrical impact of tail events on transportation costs, with

negative events exerting disproportionately greater effects than positive ones. Transportation cost

decline often signifies a contraction in industrial demand, sparking investor apprehension about

global trade stability and economic health. This asymmetry highlights the heightened sensitivity of

markets and operations to downturns, which are interpreted as a broader signal of weakness. Pos-

itive tail events, on the other hand, while impactful, are often viewed as transitory cost pressures

rather than systemic risks.

The interactions between ESG performance and market volatility reveal interesting insights

regarding corporate resilience. While high ESG scores are traditionally interpreted as strong gov-

ernance and robust risk management indicators, the findings suggest a more complex relationship.

Firms with strong ESG commitments often experience heightened vulnerability during periods of

extreme market volatility. This duality positions ESG commitments as both a mitigator of repu-

tational risks and a potential operational liability, emphasising the need for companies to integrate

agility into their ESG strategies to better navigate crisis scenarios. Adding to this complexity,

results indicate that ESG controversies amplify financial risks during volatile periods. Particularly,

firms embroiled in ESG-related controversies suffer from heightened investor scepticism, which ex-

acerbates negative stock performance during extreme market events. These controversies erode

market confidence and underscore ESG compliance’s materiality in mitigating systemic risks. This

reinforces the argument for transparency and ethical governance as cornerstones of financial stabil-

ity, particularly in an era where market participants increasingly prioritise sustainability metrics.
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At the firm level, the results expose a stark heterogeneity in responses to market shocks, with

smaller firms identified as particularly vulnerable. Limited access to capital, constrained operational

flexibility, and a lack of diversified risk management strategies leave these firms disproportionately

exposed to extreme price movements.11 This vulnerability highlights the need for targeted policies to

support smaller enterprises in building resilience, such as facilitating access to financial instruments

or fostering collaborative risk-sharing mechanisms within supply chains. These measures could help

bridge the resilience gap and ensure that smaller firms are not disproportionately disadvantaged

during periods of volatility.

5.2. Limitations and Directions for Future Research

Future research should focus on the feedback loop between geopolitical tensions and maritime

freight cost volatility. Geopolitical crises create cascading effects across global supply chains. In-

vestigating these dynamics can uncover how regional conflicts influence global freight indices and

whether certain feedback mechanisms amplify or stabilise these effects in other sectors. Another in-

teresting direction surrounds the study of shock haven assets. Identifying whether Baltic indices or

other maritime indicators universally act as reliable predictors of resilience across financial, energy,

and agricultural markets can reveal how different crises require unique risk management approaches,

depending on the underlying economic drivers. Structural changes in global supply chains, such

as decarbonisation efforts and increased automation, warrant further examination regarding their

impact on tail risk sensitivity in maritime freight markets. These transformations may alter firms’

exposure to extreme shipping cost fluctuations, necessitating research into the evolving nature of

these risks and their implications for corporate strategies.

Further work should examine ESG practices as both a shield and a potential vulnerability un-

der extreme market conditions. One of our empirical key findings is that while ESG practices and

commitments sometimes enhance resilience, they sometimes do not. In the Introduction, we out-

lined several channels through which ESG practices and commitments may exert either positive or

negative effects on firm performance during tail risk events. These channels include: reduced infor-

mation asymmetry owing to more disclosure, a signal of managerial competence, transparency, and

effective risk oversight, and a distraction from, or hindrance to, maximising shareholder value. Our

mixed empirical findings regarding the role of ESG during tail risk events suggest that these chan-

nels (and potentially others) operate with varying intensity across sectors and across the different

11Regarding risk management strategies, Nance et al. [1993] and Arnold et al. [2014] present statistical evidence
that smaller firms are less likely to hedge. With a lower level of hedging in place, smaller firms are likely to be
disproportionately affected by tail risk events.
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pillars of ESG. However, data limitations prevent us from undertaking a more detailed exploration

of the conditions under which ESG commitments function as either a source of resilience or a source

of vulnerability. Further research aimed at disentangling these dynamics would provide valuable

insights and could inform strategies to better align ESG objectives with the pursuit of financial

stability in periods of heightened market volatility. Simultaneously, studying how extreme ship-

ping costs and commodity price movements influence ESG investment trends may reveal thresholds

where sustainability goals adapt under financial pressures, shaping future corporate and investor

behaviour.

Our study focuses on stocks traded in the stock markets of G20 countries, as these markets are

among the most liquid globally. This liquidity, combined with home bias, makes them the preferred

option for investors in advanced economies. Given that lower liquidity in smaller markets can

significantly influence market dynamics during tail risk events, our findings may not be applicable

to stock markets in smaller economies. Additionally, the presence of political instability and the

lower prevalence of risk management instruments in emerging and developing economies will shape

market dynamics during tail risk events in their stock markets, limiting the applicability of our

findings to these contexts. Although our restricted sample represents a limitation of our study,

expanding it presents a valuable direction for future research. In particular, a comparative analysis

between emerging and developed economies studying the role disparities in access to capital and

hedging instruments play in global market vulnerabilities would be valuable. A further limitation

of our study is its focus on firms’ stock returns in a relatively narrow group of sectors. The observed

response of stocks to tail risks in the indices we study may differ for stocks from different sectors.

An expanded sector analysis is a potential avenue for further research.

6. Concluding Comments

This study has provided an in-depth analysis of the impact on stock returns of extreme negative

and positive movements in selected indices relating to shipping costs and the prices of agricultural

and energy commodities. We examine the stock returns of firms operating in the Industrial and

Commercial Services, Industrial Goods, and Transportation sectors across the G20 nations. Our

findings reveal that extreme negative movements in shipping cost indices typically induce a negative

stock reaction. We attribute this to shipping costs’ status as a barometer of global economic activity.

Consistent with this interpretation, extreme positive movements in shipping cost indices generally

elicit a positive reaction in stock prices. We also observe this differential impact on stock returns

across negative and positive tail events in the agricultural and energy commodity indices we study.

The one exception is oil, where extreme positive movements in oil are detrimental to many stock
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prices, reflecting oil’s importance as an input for many firms.

Significantly, our research highlights that the effects of extreme movements in these indices are

not uniform across all firms. Smaller firms and firms with more ESG controversies experience more

pronounced declines in stock values during negative tail events, which reflects investors perceiving

them as riskier. Our results regarding smaller firms suggest that policies that assist them in building

financial resilience are important.

Finally, in some cases, stronger ESG commitments are associated with elevated stock returns

during negative tail events, but in other instances, they lead to negative outcomes. Our results

suggest that as firms consider integrating ESG commitments into their strategies, they must remain

cognisant of these potential drawbacks and proactively address investor apprehensions, ensuring that

the pursuit of sustainability and responsibility aligns with their overarching financial and market

resilience objectives.
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