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1 INTRODUCTION

Capital structure has been attracting along-standing interest among academi cs (Faulkender and
Petersen, 2006; Margaritis and Psillaki, 2010; Graham, Leary and Roberts, 2015; Bernardo,
Fabisiak and Welch, 2020; Ginglinger and Moreau, 2023), in which debt representsthe primary
sources of external financing choice. While debt instruments are heterogeneous in terms of
natures, costs and investor interests; green bonds recently have been emerging as a rapid
growing constitution of debt market, whose proceeds are to fund environment-related projects
(Zerbib, 2019). In line with issuance momentum, the global green bond annual issuance is
projected to reach $1.05 trillion in 2024 (World Economic Forum) with total outstanding
amount exceeding $3 trillion at the end of 2025 (London Stock Exchange). Such rapid growth
highlights the important role of green bond in supporting the worldwide goa towards
developing a sustainable economy. As one of the leading instruments in green finance, green
bonds enable investorsto link their investment decisions with firms' green commitments, thus
signalling firm's commitment towards reaching sustainability goals (Fatica, Panzica and
Rancan, 2021).

While a growing number of work document various factors influencing firm's green
bonds issuance (Larcker and Watts, 2020; Tang and Zhang, 2020; Flammer, 2021); studies on
firm-level determinants that shape the issuance decision is still far from adequate, particularly
from the perspective of firm’'s underlying asset structure. Firms' asset structure has long been
recognized as a key determinant of financial decision (Barclay & Smith, 1995), among which
asset redeployability has recently attracting attention. Assets usually enter regression analysis
in the form of their totality (Total Assets), or the proportion of fixed assets (Asset Tangibility).
However, such measures regard physical assets as homogeneous, and overlook variations in
alternative use across firms and industries (Gavazza, 2011).

Straying from the traditional proxies of assets, asset redeployability not only captures
collateral value, but also reflects the liquidation base that shapes corporate financia flexibility
(Hasan and Alam,2022; Fairhurst and Zahid, 2025). Representing for the extent to which a
firm’'s assets can be used in alternative applications outside the firm’s current operations, or
liquidated/resold in secondary markets at reasonable prices (Kim and Kung, 2017), the topic
has been proving its popularity in finance arena due to its effect on financing options (Chen,
Madlar, & Serfling, 2020,), liquidity (Fairhurst & Zahid, 2025), credit ratings (Habib &
Ranasinghe, 2022), among many others. Therefore, asset redeployability conveys important
implicationsfor external financing. Debt secured to firmswith high proportion of redeployable
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asset is more favourable for lenders, implying that firms with more redeployable assets face
lower cost of debt and greater capital capability (Benmelech and Bergman, 2009). Prior studies
have examined these effects amost exclusively within the choice among conventiona debt
sources (Calla, Ippoalito, and Li, 2013; Chen, Madlar, and Serfling, 2020)

Based on the big picture of firms’ capital structure, we argue that asset redeployability is
relevant to afirm's decision to issue green bonds. On the one hand, green bonds link capital to
potentially specialized assets and commit firm to a credibility signal that conventional debt
does not, according to signalling theory (Spence, 2002). On the other hand, the redeployability
of firms' existing assets can influence both sides of thisdecision including their collateral value
and financing flexibility (Rampini and Viswanathan, 2013; Kermani and Ma, 2023). Since both
channels are governed by the usability and resale value of afirm's underlying assets (Kim and
Kung, 2017), asset redeployability plausibly affects whether a firm turns to the green bond
market. In this paper, we investigate how and to what extent firms asset redeployability

determines their green bond issuance.

Using the sample of 6,814 distinct US public firms covering 2014-2023 period, we
explore how asset redeployability determines the choice of issuing green bonds. Our findings
suggest that firmswith high proportion of asset redeployability tend to issue fewer green bonds.
In particular, a standard deviation increase in asset redeployability can reduce the amount of
green bonds by 50% relative to the sample mean. In order to make sure that our evidence does
not capture firm-specific characteristics, we refine our setting by including both time-varying
firm controls and industry and year fixed-effects. Our evidence persists when using alternative

proxies for both explained and explanatory variable of interest.

We further our investigation by looking into whether firm’s asset structure and financial
leverage play arolein channelling the negative effect of asset redeployability on green finance.
Our evidence suggests that the relationship of interest is stronger among firms with high
proportion of physical assets. On the other hand, firms with different dependence on external
financing behave in contradictory direction. In particular, using proxies to represent either
short- or long-term financial constraint, we find that the effect of asset redeployability on
reducing the use of green finance concentrates on firms using less debt financing, while the
relationship is muted for the other group. This might be due to the high redeployability of asset
being served as a buffer for funding flexibility, which reduces the need for external funding
(Do, 2024).



Our research contributes to the literature in at least three ways. First, we extend the
literature on asset redeployability by showing that asset structure is not only essentia to
conventional financing but also afirm's access to the green bond market. In addition to capital
structure (Bernardo, Fabisiak, and Welch, 2020), innovation (Do, 2024), corporate liquidity
(Fairhurst, and Zahid, 2025), among many others, asset redepl oyability has been gaining more
attention on how it can alter different aspects of firm’s operating and financing activities. Our
study thus speaks to this literature strand by highlighting the role of asset redeployability in
determining the likelihood that firm chooses to issue green bonds.

Second, we add to the growing literature on the firm-level determinants of green bond
issuance (Tang and Yang, 2020; Flammer, 2021; Baker et a., 2022; Zhou, & Xu, 2025). We
introduce an asset-side determinant to this literature by showing that firms with more
redeployable assets do not value green bonds as much as their cohort. The finding is an
incremental to conventional measures of asset tangibility and leverage (Hall, 2012). Our
findings thus complement and extend prior work on green bond pricing and issuer
characteristics. At the same time, sustainable debt markets are shaped by institutional
background and international commitments (Tang et a., 2023; Mertzanis and Tebourbi, 2025,
Qin, Yang, and Wu, 2026). By introducing redeployability as an asset-side determinant, we
show that asset flexibility helps explain why some firms value green bonds more than others.
This complements the green bond literature by highlighting an asset characteristic that is
distinct from the usual focus on issuer reputation, third-party verification, and bond features
(Yu, Hui, & Shen, 2024; Guesmi, Makrychoriti, & Pyrgiotakis. 2025).

Third, we shed light on the mechanism linking asset structure to green financing. We
distinguish a substitution channel, under which redeployable assets already secure cheap and
flexible conventional financing, lowering the margina value of the green label. Therefore,
more redeployable and less leveraged, firms are less likely to issue green bonds, thus
contributing to greenium literature (Sangiorgi and Schopohl, 2023; Hu et a., 2024; D’ Amico,
Klausmann, & Pancost, 2026)

The paper is organised as follows. Section 2 builds theoretical framework and forms
testable hypothesis. Section 3 discusses sample construction, variable definitions, and model
specification. Section 4 presents the baseline results, and Section 5 shows cross-sectional

analysis. Section 6 pointsto our future paper devel opments, and Section 7 concludes.



2. THEORETICAL FRAMEWORK AND HYPOTHESISDEVELOPMENT

A growing body of research documents that asset redeployability shapes the quantity and cost
of the external financing to firms. The funding flexibility view holdsthat firms possessing more
redepl oyabl e assets encounter fewer liquidity shocks, face fewer financing constraints, and bear
lower capital costs (Williamson, 1988; Shleifer and Vishny, 1992; Almeida and Campello,
2007). Benmelech and Bergman (2009) finds that debt tranches secured by more redeployable
collateral exhibit higher credit ratings and lower yield spreads. In line with the previous study,
Campello and Giambona (2013) show that asset redeployability is a leading determinant of
corporate leverage with the effect strongest among small and unrated firms and during periods
of aggregate credit tightening. Furthermore, Ortiz-Molinaand Phillips (2014) provide evidence
that firms with more redeployable assets enjoy a lower cost of capital, and the effect is
concentrated among firms facing intense competition, weak access to external finance, or
negative demand shocks. Different from the prevailing literature, Bernardo, Fabisiak, and
Welch (2020) explain the funding flexibility view in an interesting perspective, demonstrating
that relation between redeployability and leverage is not monotonic when liquidation values
are treated as endogenous. In their model, firms with more redepl oyable assets may rationally
hold less debt because the option to acquire distressed assets at depressed prices renders
financial flexibility itself valuable.

Beyond its effect on the cost and quantity of finance, asset redeployability shapes firms
capital raising channels. Chen, Madar, and Serfling (2020) show that firms with less
redeployable assets favour bank debt over public debt since the prospect of liquidating low-
value assets in distress makes the renegotiation flexibility of bank loans especially valuable to
them. Besides, the following studies aso find that redeployable assets substitute for other
internal and informal sources of liquidity, as firms holding such assets carry less cash and rely
more heavily on credit lines (Fairhurst and Zahid, 2022), depend less on trade credit (Hasan
and Alam, 2022), and engage in less tax avoidance (Hasan, Habib, and Alam, 2021), which
indicate that available access to formal external capital, backup by their asset base, reduces
firms need to accumulate precautionary funds through these aternative means. In the same
vein, Habib and Ranasinghe (2022) attribute the higher credit ratings of high-redepolyabiliy
firms to lower information asymmetry and stronger creditworthiness, while Do (2024) shows
that more redeployable firms undertaking greater green innovation as the result of higher
funding flexibility. Ultimately, in this research, we adopt the asset redeployability measure of
Kim and Kung (2017), constructed from industry-level indices of the usability of assets both
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within and across industries, which captures the extent to which afirm’s capital assets can be

absorbed by buyers outside its own industry.

Financing flexibility influences firm's decision to issue green bonds, but green
obligations make green issuance costly. As such, firm will undertake green bonds only when
benefit outweighs expenses, and the magnitude of such benefit depends on the outstanding
conventional financing alternatives that firm has aready possessed. There are two literature
strands investigating the benefits of green bond in terms of pricing and issuance determinants.
In the first strand, Zerbib (2019) estimates a small negative yield premium of two basis points
concentrating among financial and lower-rated issuers. Such findingsimply that the direct cost-
of-debt savings from going green are modest. Consistent with the benefit being reputational
rather than financial, Flammer (2021) documents positive announcement returnsfor U.S. green
bond issuers that are largest for first-time and third-party certified issues, after which firms
improve their environmental ratings, lower their emissions, and attract long-term and green
investors. This study interprets issuance as a costly, and therefore credible, signa of
environmental commitment. Tang and Zhang (2020) reach a similar conclusion using an
international sample, and report positive announcement returns and rising institutional
ownership but no consistent yield premium. In general, thefirst strand holds the view that green
issuance is motivated less by cheaper funding than by reputational and investor-based gains.
Hence, green bond financing appeal to the given firmsthat hinge on how highly the firm values
can reach.

In the second strand, existing studies point more directly to therole of afirm’sfinancing
position. Fatica and Panzica (2021) find that issuers reduce the carbon intensity of their assets
after entering the green segment, particularly for new-project bonds subject to external review.
However, EIBannan and Loffler (2024) highlight that this effect is confined to firms that are
financially constrained and exposed to higher credit risk. The implication is that green bonds
deliver their greatest value where conventional capital is scarce. The green segment represents
agenuine expansion of available financing rather than a costly substitute for funding they could
readily obtain elsewhere. Dutordoir, Li, and Neto (2024) reinforce the same idea and identify
that firms with larger reputational gains from environmental visibility and eco-innovations are
themost likely to issue green rather than conventional bonds. The survey evidence of Sangiorgi
and Schopohl (2023) ranks reputationa benefits, signalling power, and climate concern well
above financing cost among issuers stated motives. However, the existing literature has not

examined how a firm’'s access to green financing, influenced by the asset redeployability,
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shapes their incentive to bear the costs. Since redeployable assets enlarge firms' conventional
financing options and lower its borrowing costs, they should weaken firms motivation of

issuing the green bond, which is a more costly instrument.

Therefore, this paper fillsthe gap by investigating the claim that a green bond only offers
limited incremental advantage for firm whose assets are highly redeployable. On the one hand,
ahigh financial flexible firm can raise conventional debt readily on favourable terms, drawing
on abroad set of financing alternatives and facing little information asymmetry with creditors.
On the other hand, cost saving from issuing green is small. The certification, monitoring, and
disclosure obligations that distinguish a green bond from an ordinary bond impose rea costs
that firms may not be willing to bear. Green issuance is more worthwhile for firms lacking
adequate external financing access, for which the green segment expands a constrained
financing menu as well as launch a credibility signa to the public. By contrast, highly
redeployable firms are not precisely in those needs. Ultimately, we develop the hypothesis as

follows:
H1. Firmswith higher asset redeployability are less likely to issue green bonds.

In regard of the incentive to issue green bonds, empirical evidence provides support that
the issuance is shaped by financial constraints and the value of signalling. Myers and Magjluf
(1984) establish that firms prefer interna funds rather than debt and externa equity under
information asymmetry. The cost of capital reflects not only its explicit yield but aso its
informational burden. The signalling benefit of a green bond is optimal, especialy for
financially constrained firms in which the information gap regarding a firm’s environmental
commitment iswide. Therefore, costly green bond signal is correspondingly valuable for them.
Consistent with this view, Flammer (2021) shows that announcement returns are largest
precisely for first-time and certified issuers, where uncertainty about commitment is greatest.
In the meantime, EIBannan and L 6ffler (2024) find that the environmental benefits of issuance
concentrate among constrained, higher-risk firms. For firms with low leverage and broad
market access, by contrast, credit ratings, analyst coverage, and established investor
relationships already convey much information, so the marginal value of the signal is lower
even though the cost remains unchanged. Based on the existing literature, we develop the

second hypothesis as follows:
H2. Firmswith lower financial leverage are less likely to issue green bonds.

3. SAMPLE CONSTRUCTION AND MODEL SPECIFICATIONS



3.1. Sample Construction

We construct our sample from multiple sources. We begin our data collection by obtaining asset
redepl oyability from the author’ website (Kim & Kung, 2017).1 We collect green finance from
Bloomberg. We then merge asset redepl oyability and green bonds with firm-level financial data
from Compustat. Following the literature, we drop observations belonging to financial services
and utilities since such industries are inherently different in nature and/or regulated by the
governments. We then drop all observations with either negative total assets or non-missing
valuesfor al control variables. As data on green bonds are available since 2014, our data cover
2014-2023 period. Our final sample thus consists of 33,196 firm-year observations with 6,814
distinct U.S. firms.

3.2.  Variable Definitions and Descriptive Statistics

a. Asset Redeployability

We use Kim and Kung (2017) (KK hereafter) proxy for asset redeployability. Using the detail
break-down of expenditure on new equipment, software, and structure covering 123 industries
provided by the 1997 Bureau of Economic Analysis, KK construct firm-level asset
redeployability in three steps. The first step isto estimate an asset’ s redeployability score based
on the 123 defined industries a follows:

123 123
Redeployability Score,, , = E I, j(use)x Value;,/ E Value;,,

j=1 j=1
In the transaction costs framework of Williamson (1988), the authors relate their
construction of asset redeployability to both asset specificity and liquidity. In the former, such
notion means that if an asset is highly specialised for a given industry, it has no salability
outside the industry. The redeployability score thus equals to zero. For instance, examples of
such specialised assetsare“ail drilling platforms” or “ custom computer program”. On the other
hand, an asset with high redeployability scoreinducesthat such asset can be made use of cross-
industries, such as “industrial trucks’ or “generic machines’. Last, KK account for asset
liquidity by using market capitalisation of an industry, i.e., assets in larger industries have
higher redeployability score. The Redeployability Score is then value-weight to asset-level
across 180 assets in the BEA table to arrive an industry-level redeployability index:

180
Redeployability ; , = E w; . X Redeployability Score,, ,

a=1

! https://blogs.cornell.edu/hyunseobkim/asset-redepl oyability/



Accordingly, “Leather and alied product manufacturing” and “Electric lightning
equipment manufacturing” are among the top industries with most redeployabl e assets, 0.521
and 0.461, respectively. On the other hand, “Textile mills’ and “ Semiconductor and electric
component manufacturing” have the least asset-redeployable, 00183 and 0.240, respectively.
Last, the firm-level measure of asset redeployability isthe value-weighted average of industry-

level redeployability index across different firm’'s business segments:

iy
Redeployability; ,= E w; j.. X Redeployability; ,
J=1

In our analysis, we use the variable Asset REDP that is based on asset-level
redeployability score using market capitalization of Compustat firms in each BEA industry-
year as the weight. For result robustness, we also use dternative proxies of asset
redeployability, namely Asset REDP_R2, i.e., proxy based on asset-level redeployability score
that uses market capitalization of Compustat firms in each BEA industry-year as the weight,
and incorporates correlation of outputs among firms within industries in the measure, and
Asset REDP_EW that is based on asset-level redeployability score using the equal weight for
each BEA industry-year.

b. Descriptive Satistics

Table 1 presents variable summary statistics of our 33,195 observations covering the US public
firmsfrom 2014-2023 period. The variable of interest, Asset REDP, hasits mean and standard
deviation standing at 0.384 and 0.129, respectively. The average value of aternative proxy for
asset redeployability using different weighting scheme is similar to our main variable, 0.266
and 0.333, for Asset REDP_R2 and Asset REDP_EW, respectively. Since 2014, the average
outstanding of green bondsis $937M, which can reach up to $4.74B at its maximum value. We
transform the outstanding Green bonds variable to natural logarithm value, of which mean and
standard deviationis 0.123 and 1.581, respectively. We also create a Green bond_dum variable
that takes value of 1 if firm issues green bonds, and O otherwise. The mean of 0.006 Green

bond_dum indicates that only 0.6% of our sample has green bonds on their balance sheet.

Wewinsoriseall control variables at firm level 1% on both tailsto mitigate outliersissue.
Similar to green bonds, we take natural logarithm of Total Assetsto avoid skewness. The mean
value of Ln(Total assets) is 6.658 with its standard deviation standing at 2.638. Firm in our
observation tends to have a 60:40 ratio of equity:debt on its capital structure (Leverage), with
an approximate of 46% of its debt to be matured in the next three years (Debt duein 3 yrs). On
average, a firm holds 21.5% cash and cash equivalents relative to its total assets (Cash
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Holdings), with long-term tangible assets accounting for 27% of total assets (Tangibility).

Over our sample period, firmstend to perform poorly in terms of financial outcome with
an average ROA of -0.317. Last, we a so estimate the ratio PP& E to total employees to account
for the Capital to labour insensitivity, with its mean standing at 895. Table 2 present the pair-
wise correlation matrix between our variable of interest and other firm-level control variable.
Column (1) signals that there is s strong correlation between the three measures of asset
redeployability. This mitigates the potential measurement errors in our main variable of
interest, Asset REDP. Among firm-level control variables, the maximum absolute value of
correlation coefficientsis 0.522 between Tangibility and Capital to labour. Thelow correlations
between control variables thus indicate that our choice of controls mitigate the risk of

multicollinearity.
3.3 Model Soecification

In order to investigate the relationship between asset redeployability and green finance, we
estimate the following equation:

Green Bondst = fo + f1* Asset REDPL, + Firm Controls: + Fixed-effects + &y, Q)

In which Green Bonds; is the amount of outstanding green bonds of firm i in year t,
Asset REDPL, is the asset redeployability score of firmi in year t, Firm Controls ; are time-
varying firm characteristics. Appendix A provides the detailed variable definitions and data
sourcesfor all variables. We winsorise all continuous control variables at 1% on both tails, and
cluster standard errors at firm level. In line with our hypothesis, we expect the coefficient g1 to

be statistically negative significance.

4. EMPIRICAL RESULTS
41. Basdine

Table 3 presents our baseline results, in which Column 1-3 use our main explanatory variable,
Asset REDP, and Column 4-6 use the adternative measures of asset redeployability,
Asset REDP_EW. In Column (1), we control for neither firm nor industry, rather treat the
sample as a pooled OLS. The negative coefficient of -0.504 indicates a negative relation
between asset redeployability and green bonds. In particular, one standard deviation increase
in asset redeployability represents a reduction of fifty percent of green bonds relative to its

mean.? Nevertheless, the key assumption of pooled OLS is that al observations are

2-0.504*0.129/0.123
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homogeneous, which isinvalidated in our sample as firms are different.

We thus control for time-varying characteristics at firm level in Column (2). Consistent
with Column (1), the coefficient of Asset REDP on Green bonds is statistically negative at 1%
with a larger magnitude, -0.622. Similar to the above, a unit increase in asset redeployability
reduces green bonds by 65% relative to its mean. This corroborates our prediction that firms

with higher proportion of asset redeployability reduces the use of external green-titled debit.

Last, we control for any time-invariant industry-specific characteristics by including
industry fixed-effects and year fixed-effects in Column (3). We explicitly do not control for
firm-fixed effect due to the inherent nature of our explanatory variable of interest. Given that
(i) asset redeployability is constructed based on expenditure of industry-specific assets, and (i)
firm rarely change its main operating industry, the inclusion of firm fixed-effects will absorb
all the variation in our explanatory variable. We hence control at a higher level, i.e., industry,
to truly reflect the variation of asset redeployability. The coefficient in Column (3) continues
to show a negative relation between Asset REDP and Green bonds, abeit a small drop in
magnitude, -0.484. We replicate the results using aternative measure of asset redeployability
in Column (4) - (6) with the same specifications. The consistent results across six columns
validate our prediction that asset redeployability exerts a negative effect on green bonds.

42. Robustness

We prove our result robustnessin Table 4. In particul ar, we use asset redepl oyability estimation
using the market capitalization of Compustat firms in each BEA industry-year as the weight
and incorporates correlation of outputs among firmswithin industriesin the measurein Column
(2). Similar to our baseline, the coefficient of -0.690 is statistically significant at 5% with
similar magnitude lends support to our notion that firms with high asset redepl oyability tend to

use less financing option from green resources.

In column (2) to (4), we replace our explained variable with an indicator
(Green_bonds Dummy) taking value of 1 if firms have outstanding green bonds, and 0
otherwise. We then regress our explanatory variable of interest against Green_bonds Dummy
using logit model with similar controls, fixed-effects, and clustering in our baseline. Across dll
three columns, the coefficient of different asset redeployability statistically negatively relate to
the likelihood of issuing green bonds. In particular, the average coefficient magnitude of -3

indicates that one unit increase in asset redeployability reduces the likelihood of firm issuing

11



bonds with green title by 5%.34

In order to make sure that we account for any events occurring in a year that might
incentivise or diminish industry growth, we include industry-year fixed effects in Column (1)
— (8), robust standard errors in column (4) — (6) for Green Bonds and (7) to (9) for
Green_Bonds Dummy in Appendix Table A3. The results across all columns provide

consistent evidence that asset redeployability reduces firm’s usage of green debt financing.
S. CROSS-SECTIONAL ANALYSIS

We move on investigating the effect of asset redeployability on green financing across different
firm characteristics in Table 5. In the first two column, we segregate our sample to low and
high asset tangibility as we predict that firms operating in specialised industries will not only
require intensive investment in tangible capital, but such assets might also be tailor-made to
suit to the industry nature. Thus, firms with high asset tangibility might witness a stronger
effect of asset redeployability on green finance. Consistent to our prediction, the coefficient in
Column (1) is negatively statistically significant at 5% level, while that in Column (2) is not
responsive. In addition, coefficient magnitude of Asset REDP, -0.915, in Column (1) istwice
of that in the baseline result, -0.484, which highlights that our relationship of interest is most

visible in this group.

We then turn to look at whether short- and long-term financing responsibilities have any
effect on the asset redeployability-green finance relationship. That said, we proxy for long-
term financial obligations using financial leverage in Column (3) and (4), and short-term
financial responsibility proxied by debtsto be settled within the next 3 yearsin Column (5) and
(6). In either case, we document evidence suggesting that firms with less financial obligations

tend to witness amore visible effect of asset redeployability on green finance.

In particular, Column (4) indicates that the effect of asset redeployability on reducing the
use of green finance concentrates on firms using less debt financing. This might be due to the
high redeployability of asset being served as a buffer for funding flexibility, which reduces the
need for external funding. Speaking differently, firm with low leverage might see themselves
having more capacity to increase the proportion of redeployable assets to work as a financing

3e%=0.0498

4 In Appendix Table A2, we provide results with firm and year fixed-effects. As expected, the inclusion of firm
fixed-effects absorb most variation in asset redeployability and green bond issuance, leaving the coefficients
insignificant. This strengthens our choice of industry and year fixed-effects for the remaining analysis. Albeit the
insignificance at conventional levels, the coefficient signs are till negative, thus indicating that the relationship
is as expected.
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buffer, thus depending less on green bonds (Do, 2024). Using a short-term financia obligation
measure, Column (6) confirms our notion as firms with low debts due in the next three years

witness amore visible effect of asset redeployability on reducing external green financing.
6. FURTHER DEVELOPMENTS

Sincethisisapreliminary work, we have been discussing alot to further develop the empirical
test to strengthen the link between asset redeployability and the use of green financing. First,
we aim to identify an exogeneous shock related to green bond issuance but not asset
redeployability so that we can compare the different trend in the pre- and post-period of the
shock. Next, we are trying with different tests to identify the possible channels via which asset
redeployability reduces the likelihood of issuing green bonds.

While the cross-sectional analysis might suggest the financial leverage can be served as
apossible channel, the endogenous link between the explanatory variable of interest and green
bond amount might weaken the underlying logics. Last, we would aso like to investigate
whether the relationship of interest persist during disruptive time periods, such as Covid-19, to
enhance the generality of findings. Hence, all suggestions are welcome.

7. CONCLUSION

Using a sample of U.S. public firms covering 2019-2024 period, we investigate the effect of
asset redeployability on the likelihood of firms issuing green bonds. After controlling to both
firm-specific and industry-level characteristics, wefind that firmswith high proportion of asset
redeployability reduces the use of external green financing. Furthermore, the effect
concentrates on firms with high asset tangibility, and low financia constraintsin either long or
short-term. The results are robust using alternative proxies for both explained and explanatory

variables of interest.

Our findings speak multiple implications for stakeholders. First, the study can be
beneficial to the managers as, despite heavily tied to industry, firms with high proportion of
redeployabl e assets can deliver and maintain the soundless of financial performance viathe use
of less externa financing. This, in turn, incentivise firms to increase asset redeployability to
capture more business opportunities. Next, market participants can use asset redeployability as
afactor to better assess firm’'s uncertainty profile. Given the increasing awareness of climate
change, firms with low proportion of asset redeployability might witness a sharp reduction in
value due to a change in regulations, i.e., stranded assets. With our findings, stockholders can
mitigate such risk by pressing firms to reduce asset specificity. Last, policymakers can use our
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findings to design appropriate policies to both increase asset redeployability and provide

framework to ensure the proper use of proceedings from green bond issuances.
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Table 1: Summary Statistics

Thistable presents summary statistics of all variables. All control continuous variables are
winsorise at 1% on both tails.

N Mean 25t 751 SD
Asset_REDP 33,195 0.384 0.333 0.453 0.129
Asset_REDP_R2 33,005 0.266 0.222 0.314 0.092
Asset_REDP_EW 33,195 0.333 0.292 0.384 0.110
Green bonds 33,195 0.123 0.000 0.000 1.581
Green bond_dum 33,195 0.006 0.000 0.000 0.078
Ln(Total Asset) 33,195 6.658 4.859 8.542 2.638
Leverage 33,195 0.412 0.110 0.449 0.838
Cash Holdings 33,195 0.215 0.035 0.287 0.258
Tangibility 33,195 0.270 0.052 0.434 0.274
ROA 33,195 -0.317 -0.134 0.056 1.582
Debt duein 3 yrs 33,195 0.462 0.148 0.837 0.358
Capital to labor 33,195 895.077 25.935 218.267 3,005.938
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Table 2: Correlation Matrix
This table presents the correlation between variables. All control continuous variables are winsorise at 1% on both tails. * **, *** indicate statistica

significance at 10%, 5%, and 1%.

Variables (€] (2 ©) 4 ©) (6) ) (8) ) (10) (11) (12)
(1) Asset_REDP 1.000

(2) Asset_REDP 2 0.984* 1.000

(3) Asset_REDP_EW 0.995*  0.980* 1.000

(4) Green bond -0.060¢  -0.055*  -0.063* 1.000

(5) Green bond_dum -0.061*  -0.056* -0.064*  0.999* 1.000

(6) Ln(Total Asset) 0120  0.124* 0117  0096*  0.095* 1.000

(7) Leverage -0.076*  -0076*  -0.077* 0.000 0000  -0.246* 1.000

(8) Cash Holdings 0002 0012*  -0002 -0.038* -0.038* -0424*  -0.006 1.000

(9) Tangibility -0.483*  -0481* -0.481*  0039*  0.039* 0099+  0021* -0.356* 1.000

(10) ROA 0049  0.050* 0049  0016* 0016* 0417+ -0.629¢* -0.179*  0.075* 1.000

(11) Capital to labor 0312 -0.304* -0.311*  0024*  0.024*  0.112* 0003 -0.165*  0522*  0.050* 1.000
(12) Debt duein 3 years 0060*  0051*  0061* -0.052* -0.052* -0511* 0.184* 0170+ -0.128* -0.265* -0.072* 1.000

**% p<0.01, ** p<0.05, * p<0.1
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Table 3: Basdline

Thistable presents the basdline results. Standard errors are clustered at firm level. * ** *** indicate
statistical significance at 10%, 5%, and 1%.

1) 2 ©) (4) ) (6)
Green bonds
Asset REDP -0.504* ** -0.622*** -0.484**
(0.098) (0.205) (0.237)
Asset REDP_EW -0.625*** -0.758*** -0.577**
(0.124) (0.255) (0.281)
Ln(Total Asset) 0.079*** 0.064*** 0.079*** 0.064***
(0.013) (0.013) (0.013) (0.013)
Leverage 0.020* ** 0.021** 0.019*** 0.021**
(0.007) (0.008) (0.007) (0.008)
Cash Holdings 0.085* 0.047 0.080 0.046
(0.049) (0.053) (0.050) (0.053)
Tangibility 0.147 0.144 0.142 0.144
(0.1149) (0.102) (0.115) (0.102)
ROA -0.027*** -0.020*** -0.027*** -0.020***
(0.005) (0.005) (0.005) (0.005)
Capital to labor -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
Debt duein3yrs 0.058** 0.110*** 0.058** 0.110***
(0.025) (0.029) (0.025) (0.029)
Industry FEs N N Y N N Y
Y ear FEs N N Y N N Y
Cluster Firm Firm Firm Firm Firm Firm
Adj. R2 0.0036 0.0163 0.0761 0.0040 0.0164 0.0761
N 63,332 33,198 33,195 63,332 33,198 33,195
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Table 4: Alternative Measures

Thistable presents the result robustness. Standard errors are clustered at firm level. * **, *** jndicate
statistical significance at 10%, 5%, and 1%.

1)

(@)

©)

(4)

Green bonds Green Bonds Dummy
Asset REDP_R2 -0.690* * -3.338*
(0.335) (1.790)
Asset REDP_EW -3.586*
(1.838)
Asset REDP -2.999**
(1.492)
Ln(Total Asset) 0.065*** 1.027*** 1.027*** 1.025%**
(0.013) (0.164) (0.164) (0.164)
Leverage 0.021** 0.126 0.127 0.120
(0.008) (0.597) (0.597) (0.591)
Cash Holdings 0.047 1571 1579 1.568
(0.053) (1.655) (1.657) (1.651)
Tangibility 0.145 1.534 1.527 1531
(0.103) (1.225) (1.223) (1.215)
ROA -0.021*** -0.480* -0.480* -0.484*
(0.005) (0.263) (0.264) (0.259)
Capital to labor -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
Debt duein 3 yrs 0.110*** -0.769 -0.771 -0.804
(0.029) (0.793) (0.794) (0.796)
Industry FEs Y Y Y Y
Year FEs Y Y Y Y
Cluster Firm Firm Firm Firm
Adj. R2 0.0761 0.0741 0.0741 0.0741
N 33,005 33,195 33,195 33,005
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Table5: Cross-Sectional Analysis
This table presents cross-sectiond analysis. Standard errors are clustered at firm level. * **, *** indicate statistical significance at 10%, 5%, and 1%.

oy 2 3) (4) () (6)

Green Bonds

High Asset Low Asset High Financial Low Financia High Debt duein  Low Debt duein
Tangibility Tangibility Leverage Leverage 3 years 3 years
Asset REDP -0.915** 0.005 0.042 -0.602** -0.046 -0.242*
(0.402) (0.249) (0.106) (0.304) (0.343) (0.125)
Ln(Total Asset) 0.029*** 0.088*** 0.014** 0.090*** 0.135*** 0.018***
(0.010) (0.019) (0.007) (0.020) (0.028) (0.007)
Leverage 0.002 0.031** 0.057 0.005*
(0.007) (0.015) (0.048) (0.003)
Cash Holdings -0.040 0.111 -0.055 0.174* 0.218 0.065*
(0.043) (0.107) (0.044) (0.097) (0.140) (0.034)
ROA -0.012** -0.032*** -0.010* -0.038*** -0.160*** -0.005**
(0.005) (0.008) (0.005) (0.008) (0.044) (0.002)
Capital to labor 0.000 -0.000 -0.000 -0.000 -0.000 -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Debt duein 3 yrs 0.011 0.170*** 0.007 0.142%**
(0.021) (0.045) (0.017) (0.054)
Tangibility 0.105 0.136 0.250 0.035
(0.127) (0.133) (0.221) (0.025)
Industry FEs Y Y Y Y Y Y
Year FEs Y Y Y Y Y Y
Cluster Firm Firm Firm Firm Y Y
Adjusted R2 0.0332 0.0889 0.0095 0.0819 0.0797 0.0564
Number of observations 13,366 19,809 13,077 20,097 17,204 33,760




Appendix A

TableAl: Variable Definitions and Data Sources

This table presents variabl e definitions and data sources.

Variable
Asset REDP

Asset_ REDP_R2

Asset REDP_EW
Green Bonds
Green Bonds_Dum
Ln(Total Asset)
Financial Leverage
Cash Holdings
Asset Tangibility

ROA
Capital to labour

Debtsduein 3 yrs

Definition

Asset-level redeployability score that uses market
capitdization of Compustat firms in each BEA
industry-year as the weight.

Asset -level redeployability score that uses market
capitdization of Compustat firms in each BEA
industry-year as the weight, and incorporates
correlation of outputs among firms within industries
in the measure.

Asset -level redeployability score that uses the equal
weight for each BEA industry-year.

Natural logarithm of outstanding green bonds
Takes value of 1if firm has outstanding green bonds
Natural logarithm of Total assets

Ratio between (Long-term debts and Short-term
debts) to Total Assets

Ratio between (Cash and Short-term investments) to
Total Assets

Ratio between Property, Plan, and Equipment to
Total Assets

Ratio between Net Income to Total Assets

Ratio between (Property, Plan, and Equipment) to
Number of employees

Ratio between (Debts due within the next three
years) to (Long-term debts and Short-term debts)

Source
Hyunseob Kim’'s
website

Hyunseob Kim’'s
website

Hyunseob Kim's
website
Bloomberg
Bloomberg
Compustat
Compustat

Compustat
Compustat

Compustat
Compustat

Compustat
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TableA2: Result with Firm Fixed-Effects

Thistable presents the result using firm fixed-effects. Standard errors are clustered at firm-level. *, **  ***
indicate statistical significance at 10%, 5%, and 1%.

D 2 (©) 4 ©) (6)
Green Bonds Green Bonds Dum
Asset REDP -0.101 -0.004
(0.264) (0.013)
Asset REDP_EW -0.221 -0.010
(0.287) (0.014)
redeploy r2 -0.428 -0.021
(0.333) (0.016)
Ln(Total Asset) 0.015 0.015 0.016 0.001 0.001 0.001
(0.022) (0.021) (0.022) (0.002) (0.001) (0.001)
Leverage 0.007 0.007 0.007 0.000 0.000 0.000
(0.007) (0.007) (0.007) (0.000) (0.000) (0.000)
Cash Holdings -0.041 -0.041 -0.043 -0.002 -0.002 -0.002
(0.061) (0.062) (0.062) (0.003) (0.003) (0.003)
Tangibility -0.142 -0.142 -0.144 -0.007 -0.007 -0.007
(0.100) (0.099) (0.101) (0.005) (0.005) (0.005)
ROA -0.006* -0.006* -0.006* -0.000* -0.000* -0.000*
(0.003) (0.003) (0.003) (0.000) (0.000) (0.000)
Capital to labor 0.000** 0.000** 0.000** 0.000*** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Debt duein 3 yrs 0.026 0.026 0.026 0.001 0.001 0.001
(0.018) (0.018) (0.018) (0.002) (0.001) (0.001)
Firm FEs Y Y Y Y Y Y
Y ear FEs Y Y Y Y Y Y
Cluster Firm Firm Firm Firm Firm Firm
Adj. R2 0.0380 0.0380 0.0376 0.0368 0.0368 0.0365
N 32,578 32,578 32,388 32,578 32,578 32,388
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Table A3: Result Robustness
This table presents the result robustness to different fixed-effects and clustering. *, **, *** indicate statistical significance at 10%, 5%, and 1%.

1) @) ®) (4) ©) (6) 4 ©) (6)
Green Bonds Green Bonds Dum
Asset REDP -0.488* -0.488*** -2.999%**
(0.252) (0.124) (0.843)
Asset REDP_EW -0.553* -0.553*** -3.586%**
(0.296) (0.146) (1.028)
Asset REDP_R2 -0.625* -0.625*** -3.338***
(0.354) (0.175) (1.045)
Ln(Total Asset) 0.065*** 0.065*** 0.065*** 0.065*** 0.065*** 0.065*** 1.027*** 1.027*** 1.025***
(0.014) (0.014) (0.014) (0.006) (0.006) (0.006) (0.089) (0.089) (0.089)
Leverage 0.021** 0.021** 0.021** 0.021*** 0.021*** 0.021*** 0.127 0.126 0.120
(0.009) (0.009) (0.009) (0.005) (0.005) (0.005) (0.348) (0.348) (0.344)
Cash Holdings 0.091 0.091 0.091 0.091*** 0.091*** 0.091*** 1.579 1571 1.568
(0.059) (0.059) (0.059) (0.032) (0.032) (0.032) (1.047) (1.046) (1.044)
Tangibility 0.175 0.176 0.177 0.175*** 0.176*** 0.177*** 1.527** 1.534** 1.531**
(0.113) (0.114) (0.114) (0.060) (0.060) (0.060) (0.660) (0.661) (0.653)
ROA -0.020***  -0.020***  -0.020***  -0.020***  -0.020***  -0.020*** -0.480***  -0.480***  -0.484***
(0.005) (0.005) (0.005) (0.003) (0.003) (0.003) (0.157) (0.156) (0.154)
Capital to labor -0.000 -0.000 -0.000 -0.000** -0.000%* -0.000%* -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Debt duein 3 yrs 0.096*** 0.096*** 0.096*** 0.096*** 0.096*** 0.096*** -0.771 -0.769 -0.804
(0.032) (0.032) (0.032) (0.019) (0.019) (0.019) (0.617) (0.618) (0.619)
Industry-Y ear FEs Y Y Y Y Y Y
Industry FEs Y Y Y
Year FEs Y Y Y
Cluster at Firm Y Y Y
Robust Clustering Y Y Y Y Y Y
Adj. R2 0.0380 0.0380 0.0376 0.0380 0.0380 0.0376 0.0368 0.0368 0.0365
N 32,578 32,578 32,388 32,578 32,578 32,388 32,578 32,578 32,388
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Table A4: Quartile Regression

Thistable presents the result in different quartiles of asset redeployability. Standard errors are clustered at

firmlevel. * ** *** indicate statistical significance at 10%, 5%, and 1%.

(1) 2 3 (4)
Green bonds
Asset REDP 0.993 -1.272 -4.055* -0.084
(1.014) (1.206) (2.273) (0.086)
Ln(Total Asset) 0.173*** 0.066 0.033** 0.005
(0.035) (0.041) (0.013) (0.005)
Leverage 0.051* 0.041* 0.014* -0.001
(0.030) (0.024) (0.008) (0.001)
Cash Holdings -0.136 0.250 0.036 0.005
(0.236) (0.157) (0.054) (0.006)
Tangibility 0.117 0.485** 0.220* 0.014
(0.276) (0.229) (0.127) (0.017)
ROA -0.062* ** -0.012 -0.008** -0.003
(0.020) (0.020) (0.004) (0.003)
Capital to labor -0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
Debt duein 3 yrs 0.319*** 0.041 0.080* 0.011
(0.092) (0.062) (0.046) (0.010)
Industry FEs Y Y Y Y
Y ear FEs Y Y Y Y
Cluster Firm Firm Firm Firm
Adj. R2 0.0617 0.1327 0.1022 0.0031
N 8,283 8,275 8,374 8,177
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