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Abstract

We examine how the pricing of sustainability-linked bonds (SLBs) is contingent on in-
formal institutions—generalized social trust. Prior research documents a “sustainium,”
a price premium for SLBs relative to comparable conventional bonds (CBs), but in-
terpretations remain mixed. Using a global sample of 337 SLBs and 3,282 CBs issued
by the same issuers, we show that while the unconditional SLB-CB yield differential
is insignificant, country-level trust conditions the premium: SLBs are priced more fa-
vorably in low-trust countries, where investors perceive a greater need for incentives
to ensure sustainability outcomes. Counterfactual estimates suggest U.S. issuers could
save (lose) up to 5.55% (6.86%) of financing costs in low- (high-) trust countries, un-
derscoring large-scale economic significance. We also find that contractual features and
ESG environments partially substitute for the trust effect. Overall, our evidence sug-
gests that informal constraints derived from social trust influence the cost of sustainable
financing.
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1 Introduction

The global expansion of sustainable finance has led to the development of innovative finan-
cial instruments designed to integrate environmental and social objectives into corporate
financing. In the bond market, this growth has been driven by green, social, and sustain-
ability (GSS) bonds. Green bonds have primarily driven expansion by targeting environ-
mental goals, while social bonds gained momentum during the pandemic. More recently,
sustainability-linked bonds (SLBs) have introduced another wave of growth.

For investors, the risk of greenwashing is a central concern across ESG debt markets, and

! Unlike GSS bonds, which earmark proceeds for specific projects,

SLBs are no exception.
SLBs allow general-purpose financing while embedding contractual penalties, most com-
monly coupon step-ups, if issuers fail to meet prespecified sustainability performance targets.
This performance-contingent design provides issuers with financing flexibility while offering
investors an enforcement mechanism. However, because this mechanism is novel among
ESG bonds and the SLB market itself is still young, investors rely more on observable issuer
characteristics and institutional contexts, such as trustworthiness, to assess greenwashing
risk.

Reflecting these investor concerns, SLBs have also attracted increasing academic atten-
tion. Prior research documents the existence of a so-called sustainium—a pricing premium
for SLBs relative to comparable conventional bonds (CBs), reflected in lower yields on SLBs
than on CBs. However, the literature provides mixed evidence regarding the potential for
greenwashing.? Some studies suggest issuers may set easily achievable performance targets,
capturing sustainium without delivering meaningful sustainability outcomes. For instance,
Kélbel and Lambillon (2022) find that the expected penalties are outweighed by the pre-
mium, suggesting room for greenwashing. In contrast, Feldhiitter, Halskov, and Krebbers
(2024) find evidence inconsistent with this view. Importantly, however, assessing the pres-
ence and magnitude of the sustainium is a necessary first step before determining whether it

outweighs the expected penalties, and thus before evaluating the potential for greenwashing.?

!Financial Times, 2024, “Sustainability-linked bonds falter amid credibility concerns,” available at https:
//www.ft.com/content/1150763c-dbea-4650-8a54-32f893025c57.

2In the green bond literature, the evidence on the greenium (i.e., the yield differential between green
bonds and comparable non-green bonds) is also mixed. For example, Zerbib (2019), Fatica, Panzica, and
Rancan (2021), Pdstor, Stambaugh, and Taylor (2021), and Baker et al. (2022) document lower yields on
green bonds. In contrast, Karpf and Mandel (2017) find that green bonds trade at a discount, while Larcker
and Watts (2020) and Flammer (2021) report no evidence of a greenium.

3Issuing an SLB without undertaking genuine sustainability efforts constitutes greenwashing in a broad
sense. By contrast, contractual greenwashing refers to issuing overpriced SLBs with no intention of meeting
KPI targets, with the issuer instead planning to pay the penalties. While this study does not attempt to
quantify contractual greenwashing, we focus on the broader form, where issuers may lack genuine effort, and
on how investor incentives to mitigate such behavior serve as a key driver of sustainium.


https://www.ft.com/content/1150763c-dbea-4650-8a54-32f893025c57
https://www.ft.com/content/1150763c-dbea-4650-8a54-32f893025c57

What then drives sustainium? To explore this question, our research highlights the infor-
mal institution of trust, specifically, how generalized social trust shapes the pricing dynamics
of SLBs. As Arrow (1972) notes, “virtually every commercial transaction has within itself
an element of trust.” This insight is emphasized in institutional economics (North, 1990;
Ostrom et al., 1999; Williamson, 2000), where informal institutions such as social trust and
norms shape formal institutions, governance structures, and resource allocation, thereby
lowering transaction costs. Trust, lying at the core of nearly all economic transactions, also
plays a critical role in financial decisions (e.g., Guiso, Sapienza, and Zingales, 2004, 2008),
particularly when credibility in financial markets is low (e.g., Sapienza and Zingales, 2012;
Lins, Servaes, and Tamayo, 2017; Levine, Lin, and Xie, 2018; Amiraslani et al., 2023). This
perspective is highly relevant for SLB markets, where value is derived not only from financial
payoffs but also from the credibility of issuers’ sustainability commitments. Building on this,
we advance the underexplored idea that SLB pricing is contingent on the trust environment.

Our approach of using generalized trust as the lens to investigate sustainium offers sev-
eral advantages. First, both investors and issuers naturally account for institutional contexts
when making decisions, especially when contracting frictions give rise to moral hazard and
adverse selection. The SLB market, which only emerged in 2018 and became active in 2021,
has a short history, making it a cleaner setting to identify the causal role of pre-established
trust. This contrasts with mature markets, where long-standing interactions between trust
and investors’ pricing (for example, through economic sentiment) may confound the anal-
ysis. Second, although relational trust built through repeated interactions can facilitate
contracting, it is difficult to establish uniformly in public bond markets.* By contrast, gen-
eralized trust provides a well-defined, country-level proxy: investors can consistently infer
issuer trustworthiness, and issuers can gauge investor trust. Third, SLBs are issued all over
the world, spanning both developed and emerging markets. This global reach allows us to
exploit meaningful institutional heterogeneity between countries and to identify how differ-
ences in trust shape the credibility and valuation of sustainability commitments. Finally, as
concerns about greenwashing in ESG debt instruments continue to intensify, country trust
offers market participants a simple and interpretable benchmark for understanding market
dynamics.

We present three channels through which sustainium may arise (Berrada et al., 2022;
Edmans and Kacperczyk, 2022; Kolbel and Lambillon, 2022; Feldhiitter, Halskov, and Kreb-

bers, 2024; Poggensee, 2025), and further explain how these channels predict variation in the

4Relational trust can be more readily identified, and is often more important, in private debt settings.
For example, Kim et al. (2021) and Du, Harford, and Shin (2023) document the role of relationship lenders
in sustainability-linked loans.



premium depending on trust. The Incentive channel views SLBs as devices that incentivize
issuers to exert greater sustainability effort. In high-trust environments, generalized trust
already constrains opportunistic issuance without genuine commitment, thereby lowering in-
vestors’ perceived probability of such behavior and raising expected sustainability outcomes.
As a result, the marginal need for incentives is reduced in high-trust settings, implying
that the associated premium will be smaller. By contrast, the Label channel highlights the
reputational and mandate-driven value that the SLB label provides to investors, which is
amplified in high-trust environments where pro-social behavior and sustainability mandates
are more salient. The Cash Flow channel emphasizes the option-like payoff from penalties
when targets are missed; higher trust enhances the credibility of reporting and enforcement
while reducing the prevalence of empty targets, thereby raising investors’ expected penalty
cash flows and amplifying the premium. While all three channels predict a positive premium,

their contrasting predictions on the trust-contingency of sustainium guide our analysis.
[Insert Figure 1 here]

Figure 1 illustrates the empirical setting and summarizes the main finding. Using a
sample of 337 SLBs and 3,282 CBs issued by the same SLB issuers from Bloomberg, Figure
1.A (Figure 1.B) plots issuance amounts (yields at issuance) by country, ordered according
to trust levels. The issuance amount gap between SLBs and CBs varies little across trust
levels, indicating no major cross-country differences in equilibrium quantities. By contrast,
yields display a distinct non-parallel pattern: SLBs are issued at lower yields than CBs, but
the yield gap narrows as trust increases—consistent with the Incentive channel and less so
with the Label or Cash Flow channels. This evidence underscores the importance of country
trust in shaping sustainium and motivates the more formal empirical analysis that follows.

Our baseline regressions show that the unconditional yield gap between SLBs and CBs is
negligible when pooling across all countries. However, once we interact SLB with country-
level trust, a clear conditional pattern emerges: SLBs are priced significantly more favorably
in low-trust countries, where investors likely rely heavily on incentives to ensure credible sus-
tainability commitments. The effect is economically meaningful: a one-standard-deviation
increase in trust offsets roughly one-third of the SLB-CB yield differential.

To address concerns that these findings could be spurious, we conduct a series of robust-
ness tests. First, we incorporate an extensive set of bond, issuer, and country controls, along
with high-dimensional fixed effects, to account for observable heterogeneity. Second, to mit-
igate the possibility that the results are merely artifacts of correlation between SLB issuance
and country trust levels, we run placebo simulations where trust values are randomly reas-

signed across bonds; the results vanish under randomization, confirming that our baseline
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findings capture a genuine relationship. Finally, to further address potential selection bias in
bond issuance choices, we implement bond-level matching procedures that pair SLBs with
similar CBs from the same issuer. The consistent results across these designs indicate that
our findings are not driven by selection bias, chance correlation, or sample artifacts.

A counterfactual analysis highlights the aggregate implications of this trust-contingent
pricing. Relocating SLB issuers in the U.S. (trust rank 16, near median) to lower-trust coun-
tries such as Indonesia (rank 30) would lower yields by 0.562 percentage points, translating
into national-level cost savings of approximately $1.260 billion, or 5.55% of the total amount
of SLB issued in the U.S.. On average, each issuer would save roughly $37.069 million. Sim-
ilarly, issuing in Portugal (rank 25) or South Korea (rank 20) would also generate positive,
though smaller, savings. By contrast, relocating U.S. issuers to higher-trust countries would
raise costs: an average-sized SLB issued in Australia (rank 10), China (rank 5), or Denmark
(rank 1) would face cost increases of 1.68%, 3.86%, and 5.83%, respectively. These results
demonstrate that trust has not only cross-sectional but also large-scale economic significance.

To further distinguish the Incentive channel from the others, the analysis next examines
how additional factors interact with trust in shaping SLB pricing. Formal institutions such
as creditor rights and rule of law do not significantly alter the role of trust, while ESG en-
vironments and contractual features, especially KPIs and penalties, act as weak substitutes,
partially offsetting the premium associated with low trust. At the same time, investors’
incentivization persists: first and seasoned SLBs exhibit similar premia, both similarly sen-
sitive to trust, and incumbency in the SLB market does not extend pricing benefits to
subsequent CBs or subsequent SLBs. Moreover, SLBs continue to command a premium over
green bonds (GBs), even when restricted to “green” SLBs with environmental KPIs and
UoP, underscoring the distinct role of KPI-based contractual design.

Finally, auxiliary analyses sharpen inference. We show that (i) sustainium is driven by
generalized rather than relational trust, where the latter is proxied by issuers’ issuance his-
tory in the bond market, consistent with our conceptual framework. (ii) Trust in the issuer’s
country is the key determinant, rather than trust in the market where the bond is traded, as
proxied by the trust level of the exchange’s host country. (iii) Since we only observe SLBs
that are actually issued rather than those withdrawn, our analysis is restricted to ex post
equilibrium outcomes. This selection makes it difficult to draw causal conclusions about
issuance yields. Nevertheless, instrumental variable regressions using climate and linguistic
structures confirm that the instrumented trust—SLB interaction remains significantly posi-
tive. Overall, the evidence aligns most closely with the Incentive channel: investors price
SLBs more favorably for issuers located in lower-trust countries to counterbalance weaker

informal constraints, with the premium diminishing as trust increases.



This research makes three key contributions to the literature. First, the investigation
of sustainium through the lens of country trust enhances our understanding of its sources.
The studies most closely related to our work are Berrada et al. (2022), Kélbel and Lambillon
(2022), Feldhiitter, Halskov, and Krebbers (2024), and Poggensee (2025), which quantify the
sustainium and examine its determinants and outcomes. Berrada et al. (2022) document sys-
tematic mispricing, consistent with their theoretical model of incentive compatibility: some
SLBs are overvalued at issuance, leading to wealth transfers from bondholders to sharehold-
ers, yet these same instruments also accelerate real decarbonization outcomes. Kolbel and
Lambillon (2022) show that investors largely ignore penalty structures and instead reward
issuers for the signaling value of their first SLB issuance, effectively granting firms a free
lunch, and identify credit market conditions as key drivers of the premium. In contrast,
Feldhiitter, Halskov, and Krebbers (2024) emphasize the efficiency of SLB pricing, show-
ing that the premium is smaller than the expected sum of penalties once the probability
of missing targets is incorporated into their model, and identify penalty size as an impor-
tant determinant. Likewise, Poggensee (2025) report only a modest premium in primary
and secondary markets, with the ESG ratings of the issuer playing a central role. Our
study reconciles these divergent findings by demonstrating that variation in SLB pricing is
systematically associated with the informal institution of country-level trust.

This study also contributes to the growing literature on sustainable finance, particularly
investor beliefs and preferences. Prior work shows that investors often accept lower returns
for sustainability—for example, Riedl and Smeets (2017) attribute socially responsible invest-
ing to social preferences and signaling, Hartzmark and Sussman (2019) show that investors
value sustainability ratings in portfolio allocation, and Bauer, Ruof, and Smeets (2021) find
that pension fund members’ engagement is driven more by social motives than by expected
returns. We extend this literature by demonstrating that country-level trust critically shapes
how investors perceive issuer behavior and price sustainability-linked bonds. Trust, as an
institutional factor, conditions the extent to which sustainability preferences are reflected in
market outcomes, underscoring its importance in understanding the demand for sustainable
finance.

Lastly, this study contributes to the literature on the effects of trust on financial contract-
ing and firm outcomes, particularly in the international setting. Prior work has established
country-level trust as a critical determinant of market participation (Georgarakos and Pasini,
2011; Massa et al., 2022), the cost of debt (Meng and Yin, 2019; Amiraslani et al., 2023;
Hagendorff, Lim, and Nguyen, 2023), debt contract design (Brockman et al., 2022), access to
alternative financing (Levine, Lin, and Xie, 2018), cross-border mergers (Ahern, Daminelli,

and Fracassi, 2015), corporate innovation (Xie, Zhang, and Zhang, 2022), and bank liquidity



creation (Berger et al., 2023), as well as information processing and disclosure (Pevzner,
Xie, and Xin, 2015; Bhagwat and Liu, 2020; Guan et al., 2020; Wei and Zhang, 2023) and
tax avoidance (Kanagaretnam et al., 2018). Building on this broad literature, our study
highlights that the role of trust, along with its interaction with formal institutions and other
informal institutions, becomes especially salient in a nascent market such as the SLB market,
where contracting frictions are more severe and institutional foundations are less established.

The rest of the paper proceeds as follows. Section 2 introduces the institutional back-
ground on SLBs and the theoretical foundations of trust. Section 3 develops the conceptual
framework and hypotheses. Section 4 describes the data sources and sample construction.
Section 5 presents the empirical analyses and main findings. Section 6 concludes by summa-

rizing the results and discussing their implications.

2 Institutional Background and Theory

2.1 Sustainability-Linked Bond Market

Sustainability-Linked Bonds (SLBs) are a recent innovation in sustainable finance that ex-
plicitly tie financial terms to the achievement of predetermined sustainability performance
targets (SPTs). Unlike Green, Social, and Sustainability (GSS) bonds, which earmark pro-
ceeds for specific projects, SLBs grant issuers flexibility in the allocation of funds while
embedding contractual features, most commonly coupon step-ups, that penalize failure to
meet stated targets. This design makes issuers’ cost of capital directly contingent on sus-
tainability outcomes, thereby creating economic incentives for credible effort. To standard-
ize market practices, the International Capital Market Association (ICMA) introduced the
Sustainability-Linked Bond Principles (SLBP) in 2020, which emphasize five core compo-
nents: (i) the choice of KPIs that are material, measurable, and externally benchmarked;
(ii) the establishment of ambitious SPTs aligned with issuers’ broader sustainability strate-
gies; (iii) the incorporation of financial or structural adjustments conditional on performance
outcomes; (iv) transparent and frequent reporting of progress; and (v) external verification
of target achievement. Together, these principles highlight the distinct contractual logic of
SLBs relative to GSS bonds: while the latter are based on ex ante restrictions of use of
proceeds, SLBs are designed around ex post accountability for measurable outcomes. More

institutional details follow in the Internet Appendix II.
[Insert Figure 2 here]

Figure 2 plots global SLB issuance from December 2018 through December 2024, showing

the total amounts of issuance (bars, left axis) and the number of issues (line, right axis).
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The market was virtually absent in 2018-2019 and only modestly active in 2020. A sharp
expansion followed in 2021-2022, when monthly issuance volumes frequently exceeded $20
billion and the number of issues approached 50, reflecting strong investor demand and rapid
adoption of the issuer. From 2023 onward, issuance slowed and became more volatile: the
number of issues generally remained between 10 and 20 per month, but the total amounts
declined, pointing to smaller deal sizes. By late 2024, the market had stabilized at a moderate
level, well above the pre-2021 baseline but far below the peak of the boom years, suggesting

a transition from rapid growth to a more mature and selective issuance phase.

2.2 Theory of Trust

Trust is a fundamental prerequisite for economic exchange. Arrow (1972) notes that “vir-
tually every commercial transaction has within itself an element of trust.” This observation
aligns with institutional economics, which emphasizes that markets cannot function without
supporting institutional arrangements. North (1990) defines institutions as “the rules of the
game” that structure human interaction, distinguishing between formal rules (constitutions,
laws, property rights) and informal constraints (norms, traditions, codes of conduct). Within
this framework, trust operates as a central informal institution: it reduces transaction costs
by reducing the need for detailed monitoring, complex contracts, or costly enforcement.

Williamson (2000) four-level framework situates trust at the deepest level of institutions.
The framework spans embedded informal norms (Level 1), the formal institutional environ-
ment (Level 2), governance structures (Level 3), and resource allocation (Level 4). Trust
resides primarily at Level 1, and its influence extends downward, shaping formal institu-
tions, governance structures, and ultimately resource allocation. By shaping expectations
of honesty and reciprocity, trust constrains feasible governance arrangements and reduces
opportunism in contractual relations. In this sense, trust introduces “choice within con-
straints”: actors remain strategic, but their feasible set of strategies is narrowed by cultural
norms of honesty and cooperation.

A key distinction is between generalized and relational trust. Relational trust arises
from repeated interactions and reputation, whereas generalized trust reflects a society-wide
belief that strangers can be relied upon. Empirical work shows that generalized trust can
substitute for more costly formal contracting. For example, Brockman et al. (2022) show that
in the Yankee bond market, where US investors contract with foreign issuers absent relational
trust, creditors impose fewer covenants on issuers from high-trust countries, highlighting the
importance of generalized trust. Similarly, in the context of SLBs, a new market where
relational trust is unlikely to be established, generalized trust can play a primary role in

facilitating credible contracting.



Importantly, trust and trustworthiness are mutually reinforcing. Massa et al. (2022)
emphasize that societies rewarding honesty and punishing opportunism converge to higher
steady-state levels of generalized trust. Experimental evidence (Berg, Dickhaut, and Mc-
Cabe, 1995; Baran, Sapienza, and Zingales, 2010) confirms this reciprocity: expectations of
trustworthiness induce trustworthy behavior, sustaining a culture of trust. Viewed through
game-theoretic models, this reciprocity constitutes a self-enforcing equilibrium in repeated
interaction settings (e.g., Fudenberg and Maskin, 1986; Diamond, 1989; Kreps, 1990). Within
this equilibrium framework, investors form expectations of issuer trustworthiness based on
country trust levels, while issuers behave more credibly to avoid reputational penalties that
rise with trust.

More broadly, both theoretical and empirical work highlight why informal norms matter
as much as formal laws: they reduce transaction costs, constrain opportunism, and support
markets in which contracts are necessarily incomplete. Dupont and Karpoff (2020) “Trust
Triangle” framework integrates these insights into finance, arguing that trust is supported by
three legs of accountability: laws and regulation (third-party enforcement), reputation and
market discipline (related-party enforcement), and culture and ethics (first-party enforce-
ment). For SLBs, where promises of future sustainability outcomes are difficult to specify
and enforce, generalized trust is not peripheral, but central. Applied to SLBs, the Trust
Triangle illustrates how informal institutions (trust) interact with formal institutions (reg-
ulation) to reduce greenwashing and increase credibility across the Incentive, Label, and
Cash Flow channels. The next section develops this mechanism and its implications for

trust-contingent variation in the SLB premium across these three channels.

3 Conceptual Framework

We present three channels that explain sustainium and provide their frameworks below.
While the three channels are not mutually exclusive and each predicts a positive SLB price
premium relative to CBs (i.e., lower yields on SLBs), they differ in how the premium re-
sponds to trust. The Incentive channel predicts an offsetting effect of trust, whereas the
Label and Cash Flow channels predict an amplifying effect.® Internet Appendix I provides

further detail on the conceptual framework.

Incentive channel: If investors care about sustainability, they pay a premium for SLBs, us-

ing them as an effective instrument to incentivize issuers to undertake actions that improve

5We also develop channel-specific predictions on how formal institutions, ESG environments, and con-
tractual features interact with trust, and present the empirical results in Section 5.



6 More specifically, they pay a premium proportional to the gap

sustainability outcomes.
between an ambitious benchmark outcome (e.g., net-zero or full decarbonization) and the
outcome the issuer is expected to achieve absent the SLB commitment. Because sustainabil-
ity is intangible and long term, the benchmark adopted by these “sustainability-maximizing”
investors is plausibly more ambitious than what an issuer can reasonably achieve, ensuring
a nonnegative gap and, in turn, a positive premium on SLBs relative to CBs. Importantly,
trust, serving as an informal constraint, curbs opportunistic behavior by issuers and low-
ers investors’ perceived ex-ante likelihood of such behavior; in the SLB context, issuing an
SLB without genuine effort or with only minimal effort just sufficient to meet the KPI tar-
get. Moreover, in high-trust settings, such opportunistic behavior can impose costly ex post
consequences on issuers, particularly a loss of credibility that undermines future financing
arrangements relying on implicit agreements like SLBs, even if no monetary penalty arises
when KPI targets are met with minimal effort in current contracts. Therefore, even with-

out explicit incentivization, the expected sustainability outcome of an SLB issuer rises with

trust, shrinking the need for incentives and, in turn, the SLB price premium.

Label channel: While the Incentive channel views SLBs as a commitment device to change
behavior, the Label channel is based on the value of the SLB label itself to investors. These
investors derive surplus from the label at the time of investment, before any sustainability
outcome is realized. For “taste-driven” investors, simply holding a recognized sustainability-
linked instrument yields nonpecuniary, reputational benefits.” Because sustainability invest-
ments are perceived as pro-social and cooperative—and such behaviors are valued more in
high-trust environments—the reputational payoff from just holding tends to be larger where
trust is high. For “mandate-driven” investors (e.g., ESG bond funds), SLBs help satisfy

client or regulatory mandates and yield instrumental benefits, such as attracting fund in-

6A large and expanding body of literature establishes that investors with sustainability preferences are
willing to accept lower expected returns (i.e., pay a premium) to incentivize improvements in firms’ sustain-
ability outcomes. See, for example, Heinkel, Kraus, and Zechner (2001), Pdstor, Stambaugh, and Taylor
(2021), Pedersen, Fitzgibbons, and Pomorski (2021), Broccardo, Hart, and Zingales (2022), and Oehmke
and Opp (2025). Notably, our paper does not take a position on the relative merits of exclusionary screening
versus impact investing. On the other hand, investor preferences are also studied using survey and exper-
imental data; see, for example, Riedl and Smeets (2017), Brodback, Guenster, and Mezger (2019), Bauer,
Ruof, and Smeets (2021), Humphrey et al. (2021), Heeb et al. (2023), Bonnefon et al. (2025), and Giglio
et al. (2025).

"Taste-driven investors (often referred to as “warm-glow” investors) derive utility from holding sustainable
investments in line with their moral preferences. Unlike consequentialists, their utility stems from the act
of investing itself rather than from the broader impact of those investments. In the sustainable finance
literature, equilibrium models incorporating such preferences include Péstor, Stambaugh, and Taylor (2021),
Pedersen, Fitzgibbons, and Pomorski (2021), Starmans, Gupta, and Chen (2024), Inderst and Opp (2025),
and Oehmke and Opp (2025). Experimental evidence in the literature (e.g., Riedl and Smeets, 2017) is also
consistent with warm-glow preferences being a major driver of demand for sustainable investments.
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flows or receiving preferential treatment (Edmans, 2024).® These mandates and recognition

9 Conse-

mechanisms are more likely to be prevalent and credible in high-trust settings.
quently, this channel generates an SLB premium relative to CBs that tends to increase with

trust.

Cash Flow channel: SLBs can deliver additional cash flows to investors if targets are
missed (coupon step-ups or similar features). “Cash-flow-maximizing” investors therefore

U Ex-ante, this value depends on three elements:

assign value to the embedded option.!
the size of the penalty, the likelihood the KPI target is missed, and whether misses are
honestly reported and enforced. For a given penalty specified ex ante in the prospectus,
trust strengthens the last two determinants of option value: the likelihood of a miss and the
credibility of reporting/enforcement. First, as an informal constraint on opportunism, higher
trust is associated with fewer “empty” (i.e., non-binding) targets and more binding, well-
specified ones (clear baselines, ambitious thresholds, measurable KPIs). This composition
shift toward binding targets raises the ex-ante likelihood of a miss, since (i) misses are more
common under binding than empty targets, and (ii) once targets are genuinely binding, all
issuers exert maximal feasible effort within their technological, input, and cost constraints,

which are independent of their trust levels. Second, higher trust increases the credibility

8While mandate-driven investors may also have tastes for sustainability, this is not necessarily the case.
For example, Michaely, Ordonez-Calafi, and Rubio (2024) find that environmental and social (ES) mutual
funds in non-ES families, catering to their institutional investors, support ES proposals that are far from the
majority threshold but oppose them when their vote is more likely to be pivotal, leading to greenwashing
through the voting process. Similarly, Gibson Brandon et al. (2022) show that a group of U.S. institutional
investors who sign the Principles for Responsible Investment (PRI) do not achieve higher ESG scores than
non-signatories, raising concerns about greenwashing. Also, Edmans, Gosling, and Jenter (2024) survey
managers of both sustainable and traditional funds, showing that ES constraints—such as firmwide policies,
fund mandates, client preferences, or sustainability ratings—shape the behavior of both types of funds
(particularly sustainable ones). However, only a minority of either type are willing to sacrifice returns for
ES performance, largely due to fiduciary duty concerns.

9As an illustration, Hoepner, Majoch, and Zhou (2021) show that an asset owner’s institutional set-
ting—particularly home-country cultural norms—has the strongest influence on the likelihood of adopting
the PRI, compared to other factors such as regulatory environments.

10Qystainability was traditionally confined to socially respomnsible investors who pursued both social and
financial objectives, but it has since become a mainstream investment focus that also appeals to investors
with exclusively financial motivations (Edmans and Kacperczyk, 2022). To the extent that markets fail to
fully price the benefits of sustainability, such as attracting new customers or seizing emerging opportunities,
firms with strong sustainability profiles will earn higher risk-adjusted returns, making them attractive even
to traditional financial investors. On the other hand, Oehmke and Opp (2025) show that when firms are
financially constrained, participation by financial capital can complement that of socially responsible capital.
Their model demonstrates that financial investors create a credible threat of dirty production, which relaxes
the participation constraint faced by socially responsible investors and thereby expands the overall scale of
clean production.
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that misses will be truthfully disclosed and penalties enforced at lower cost.!! Holding
the penalty size fixed, these forces raise expected penalty cash flows today, increasing the

embedded option value and the SLB premium.!?

4 Data

4.1 SLB

We obtain SLB data from Bloomberg, which provides comprehensive information on approxi-
mately 400,000 bonds worldwide, including issuance details, liquidity, volatility, financial and
accounting characteristics, and associated ESG indicators. Our SLB sample covers the pe-
riod from December 2018 to December 2024. To construct a comparable set of CBs, we
further collect all conventional issuances by the same 608 issuers. We also collect issuer
information, such as balance sheet data, profitability measures, and default probabilities.

Data on penalty designs and values of SLBs are additionally obtained from Refinitiv.

4.2 Measuring Trust

We measure country-level generalized trust using survey responses from the World Values
Survey (WVS) and the European Values Study (EVS).!® In particular, we focus on the
following survey question:'*

“Generally speaking, would you say that most people can be trusted or that you need to

be very careful in dealing with people?”

L Although second-party opinions from rating providers (e.g., Sustainalytics, ISS ESG, Moody’s, or S&P)
are commonly required, disclosure to investors may still be imperfect because these providers likely have
incomplete information about issuers’ true sustainability values. Relatedly, Cartellier, Tankov, and Zerbib
(2023) develop a dynamic equilibrium model of greenwashing through overstatement, emphasizing that
issuers can strategically influence reported sustainability values through costly communication using these
providers.

12The Cash Flow channel evaluates the penalty feature under risk-neutral expectations and discounting.
Trust affects the option value only through a lower incidence of empty targets and a higher probability of
honest reporting/enforcement. We abstract from systematic mispricing, which is the central focus of Berrada
et al. (2022), Kélbel and Lambillon (2022), and Feldhiitter, Halskov, and Krebbers (2024).

13The WVS and EVS data are available at https://www.worldvaluessurvey.org/ and https://
europeanvaluesstudy.eu/ , respectively.

14This question is widely used in prior literature as a measure of generalized trust. Examples include
Guiso, Sapienza, and Zingales (2008); Georgarakos and Pasini (2011); Ahern, Daminelli, and Fracassi (2015);
Pevzner, Xie, and Xin (2015); Kanagaretnam et al. (2018); Levine, Lin, and Xie (2018); Kanagaretnam et al.
(2019); Meng and Yin (2019); Bhagwat and Liu (2020); Brockman et al. (2022); Massa et al. (2022); Xie,
Zhang, and Zhang (2022); Hagendorff, Lim, and Nguyen (2023); Wei and Zhang (2023); Burns et al. (2025).
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We assign a value of 1 if a respondent indicates that most people can be trusted, and 0
otherwise. Country-level generalized trust (Trust) is then measured as the average of these
responses within each country and survey wave.

The survey was conducted in seven waves (1981-1984, 1990-1994, 1995-1998, 19992004,
2005-2009, 2010-2014, and 2017-2022), with participants randomly selected to ensure rep-
resentativeness across age, gender, occupation, and geographic region. Figure 3 illustrates
the evolution of Trust across survey waves, showing that although trust levels are generally
persistent within countries, they also vary over time in both absolute values and relative
cross-country rankings. This variation alleviates concerns that the effects we attribute to

Trust are merely artifacts of fixed geographic characteristics.

[Insert Figure 3 here]

4.3 Other Variables

We collect additional country-level characteristics that may influence bond pricing from mul-

tiple sources, as detailed below.!?

ESG characteristics: Since a country’s ESG environment can play a critical role in bond
pricing, particularly for SLBs, we construct proxies for ESG environments as follows. For the
environmental (“E”) dimension, we use two measures from the Organisation for Economic
Co-operation and Development (OECD): the environmental policy stringency index (EPS)
and the mortality, morbidity, and welfare costs associated with exposure to environment-
related risks (Health Risk). EPS covers 40 countries and 13 policy instruments, with a
primary focus on policies targeting climate change and air pollution mitigation. Health Risk
captures a broad set of environmental risks, including air pollution, climate-related hazards,
exposure to harmful substances such as lead and radon, unsafe water and sanitation, and
risks tied to occupations and behaviors. We define Health Risk as the average across these
components for each country-year.

Next, we obtain social (“S”) variables from the World Development Indicators (WDI),
focusing on population growth and education. Population Growth is measured as the re-

ported annual percentage change in population for each country. Education is measured as

I50ECD data is available from https://data-explorer.oecd.org/ . WDI data is available from
https://databank.worldbank.org/source/world-development-indicators . WGI data is available
from https://www.worldbank.org/en/publication/worldwide-governance-indicators . Data from
Djankov, McLiesh, and Shleifer (2007) is available at https://shleifer.scholars.harvard.edu/
publications/private-credit-129-countries. We thank the authors for granting access to their dataset.
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the combined gross enrollment rate across primary, secondary, and tertiary schools, scaled
to range from 0 to 1 following Massa et al. (2022).

Lastly, we source governance (“G”) variables—Government Ef fectiveness, Political
Stability, and Control of Corruption—from the Worldwide Governance Indicators (WGI).
These indicators cover approximately 200 countries and territories since 1996 and reflect
perspectives from businesspeople, citizens, and experts in both developed and developing
economies. The WGI compiles information from more than 30 data sources, including sur-

veys conducted by think tanks, NGOs, international organizations, and private firms.

Macroeconomic conditions and formal institutions: We define GDP as the logarithm
of gross domestic product (in constant 2015 dollars) sourced from WDI. In flation is mea-
sured as the annual percentage change in the cost of a standard basket of goods and services
(CPI, base year 2015), also reported by WDI. For formal institution variables, we draw Rule
of Law from WGI and Creditor Rights from La Porta et al. (1998) and Djankov, McLiesh,
and Shleifer (2007). Rule of Law reflects institutions that govern economic and social inter-
actions within a society, while C'reditor Rights is an index capturing the powers of secured
creditors in bankruptcy, ranging from 0 (weak rights) to 4 (strong rights) and compiled each
January for the years 1978-2003.

4.4 Sample Construction

From the raw combined sample of 1,126 SLBs and 10,568 CBs issued up to December 2024
by SLB issuers, we impose two conditions: (i) exclude bonds with yields below —1% or above
15%, and (ii) exclude bonds with issue amounts smaller than $1 million. These restrictions
are imposed to limit the influence of outliers, and the results reported in this paper remain
unchanged when the filters are not applied. The resulting sample (805 SLBs and 7,888 CBs)
is then matched with Trust values based on the issuance year of each bond.'® We also align
each bond’s issuance date with the closest available year of country-level variables. Bonds
with missing bond-, issuer-, or country-level variables are excluded from the sample. After
this process, our final sample comprises 337 SLBs and 3,282 CBs issued up to December

2023 across 30 countries.

[Insert Figure 4 here]

16We extend wave 6 from 2010-2014 to 2010-2016 and wave 7 from 2017-2022 to 20172024 to ensure
continuity in the data. Extending wave 7 is essential, as many SLBs are issued after 2022, whereas extending
wave 6 has little effect on the sample structure or results. The most recent wave (wave 8) began in January
2024 and is scheduled to run through 2026. This still leaves a one-year gap in 2023 between waves 7 and 8§,
requiring interpolation.
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Figure 4 maps the global distribution of SLB issuance relative to country-level trust.
Darker blue shading reflects higher Trust, lighter blue lower Trust, and white indicates
countries without reported Trust values, which are therefore not included in our sample.
Circle sizes denote the total number of SLBs issued.

The figure shows issuance is geographically widespread: high-trust countries such as
Sweden, Denmark, Germany, and China are active issuers, as are lower-trust countries like
Brazil, Mexico, and India. Major markets including the United States and Australia also
feature prominently. This indicates that SLB adoption is not confined to particular trust
environments. Overall, the map highlights the global diffusion of SLBs, showing that while
trust may influence pricing, issuance spans both developed and emerging markets irrespective

of trust levels.
[Insert Table 1 here]

Table 1 reports the summary statistics of our sample. On average, bonds have a maturity
of 15.754 years, an unlogged issue amount of $334.367 million, and a yield of 3.104%. Issuers
report, on average, a leverage ratio of 0.674 and annual sales growth of 17.2%. At the country
level, Trust has a mean value of 0.382 with a standard deviation of 0.170. Relative to CBs,
SLBs tend to have shorter maturities and larger issue sizes; they are also more likely to be
privately placed and insured by ESG-related insurance, while their yields at issuance do not

differ significantly.

5 Empirical Analysis

5.1 Yield Premium Variation across Trust

5.1.1 Baseline Results

To examine whether the sustainium—the yield premium of SLBs relative to otherwise identi-
cal CBs—exists and varies systematically with country-level trust, we estimate the following

panel regressions:

Yieldbyi@t = B@‘i‘ﬁl'SLBb+5Q'TTUStC7t+63'(SLBb><Trustqt)+X2’)’b+Y;?t’)’i+Z/C,t7c+FES+€b7i,c7t,

(1)
where b, 7, ¢, and t index bond, issuer, country, and year-month, respectively. Yieldy; .
denotes the yield at issuance of bond b, issued by issuer ¢ in country c at time t. SLBy is

an indicator equal to one if the bond is an SLB and zero otherwise, and Trust., captures
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the trust level in the issuing country. X, are the bond-level characteristics (Maturity,
Amount, ESG Insured, Listed, and Private) and Y;; are the issuer characteristics (Asset,
Liability, Sales Growth, EBITDA, and Prob. Default), following extant literature in
credit markets (e.g., Campbell and Taksler, 2003; Chen, Lesmond, and Wei, 2007; Acharya,
Davydenko, and Strebulaev, 2012; Correia, Richardson, and Tuna, 2012). We further include
controls for country characteristics (Z..): macroeconomic conditions (GDP, Inflation),
formal institutions (Creditor Rights, Rule of Law), and ESG environments (EPS, Health
Risk, Population Growth, Education, Government Ef fectiveness, Political Stability,
and Control of Corruption), following prior studies on international debt financing (e.g.,
Boubakri and Ghouma, 2010; Meng and Yin, 2019; Brockman et al., 2022). Detailed variable
definitions are provided in Appendix Table Al. Standard errors are clustered at the issuer

level to account for correlation of residuals across multiple bond issues by the same issuer.
[Insert Table 2 here]

Table 2 reports the coefficient estimates from Equation (1). In Column 1, we regress Yield
on SLB with industry and year—-month fixed effects (FEs), and find an insignificant coefficient
on SLB. This suggests that the unconditional yield premium is negligible, consistent with
Table 1. After adding country-level macroeconomic controls, Column 2 continues to show
an insignificant coefficient on SLB.

Next, we include Trust and its interaction with SLB, the key variables for testing the
trust contingency of the sustainium. The results show that the coefficient on SLB turns
negative and becomes statistically significant at the 10% level only after this inclusion. In
addition, the significantly positive coefficient on SLB x Trust implies that the negative
yield gap between SLBs and CBs diminishes with Trust, consistent with a substitutive role
of trust in investors’ pricing of SLBs relative to CBs.'”

However, other factors could confound our estimates. To address this, we sequentially
add issuer, country, and bond characteristics in Columns 4 through 6. In the most com-
prehensive specification, reported in Column 6, we further include seniority, coupon type,

option, and rating FEs.'® The results show a robustly negative coefficient on SLB and a

1"Tn untabulated analyses, we obtain similar results when restricting the sample to bonds (SLBs or CBs)
issued either after September 2019 (the issue date of the first SLB in our final sample) or within the preceding
five years (from September 2014 onward). This alleviates concerns that our findings are driven by “outdated”
CBs issued by SLB issuers. Nevertheless, we retain all CBs issued by an SLB issuer, as they provide
information on the issuer’s bond market participation history, which is used in later analyses. On the other
hand, we also find consistent results when excluding countries in which the total issuance of SLBs exceeds
that of CBs, that is, countries where SLB issuers are more likely to be new entrants to the bond market.

18Seniority FEs are defined by the bond’s priority: 1st lien, 2nd lien, Secured, Senior Preferred, Senior
Non-Preferred, Senior Unsecured, Junior Subordinated, Subordinated, and Unsecured. Coupon-type FEs are
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positive coefficient on SLB x Trust. The estimates are also economically significant. In Col-
umn 6, starting from the SLB-CB yield differential of —~0.815% in the lowest-trust country
(Indonesia, with Trust = 0.046 in 2017-2023), a one-standard-deviation increase in Trust
(0.170), which raises T'rust to 0.216 (=0.046 + 0.170)—approximately the level of France in
1999-2004—corresponds to a 0.360 percentage point increase in the yield differential. This
effect amounts to about 19% of the standard deviation of SLB yields (1.914%). Moreover,
the magnitude of the substitution effect between SLB and Trust is stable across specifica-
tions: in Columns 3 through 6, a one-standard-deviation increase in Trust offsets 36.4%,
32.8%, 40.0%, and 39.5%, respectively, of the SLB-CB yield differential (i.e., the marginal
effect of SLB at Trust = 0).

[Insert Figure 5 here]

Figure 5 presents our non-parametric approach, replacing T'rust with Country Indicators
(equal to 1 for a given country, 0 otherwise). We plot the coefficients of their interactions
with SLB, ordered from the lowest- to highest-trust countries. With the exception of a few
cases (e.g., Brazil, India), the estimates exhibit a monotonic upward pattern. These results
confirm that the trust-contingent effects are not driven by outlier countries, and that the
negative SLB-CB yield differential narrows as trust increases.

Collectively, the results highlight two points. First, the unconditional SLB-CB yield
differential is averaged out when pooling across all levels of Trust, but once the interaction
is introduced, the underlying conditional relationship becomes evident. Second, although all
three channels predict a negative yield differential, the positive interaction between SLB and
Trust is uniquely consistent with the Incentive channel: in lower-trust countries, where the

need for incentivization toward sustainability is greater, investors price SLBs more favorably.

5.1.2 Aggregate Effect

Insofar as sustainium varies with trust, this section derives the aggregate implications of trust
for explaining sustainium and provides dollar-based estimates of the effects. In particular,
we conduct a simple counterfactual exercise, a la Chodorow-Reich (2014), Acharya et al.
(2018), and Acharya et al. (2024).

More specifically, we estimate how much higher or lower the costs would be if a U.S. SLB

issuer (trust ranking 16th, near the median) were hypothetically “relocated” to countries

categorized as Zero Coupon, Fixed, Step Coupon, Exchanged, Floating, or Variable. Option FEs are based
on categories of At Maturity, Call/Put, Call/Sink, Call/Sink/Put, Callable, Conv/Call/Perp, Conv/Perp,
Conv/Put, Conv/Put/Call, Convertible, Perpetual, Perp/Call, Putable, Sinkable. Rating FEs are assigned
by aggregating the credit ratings of S&P, Moody’s, and Fitch. Because many SLBs lack available ratings,
bonds with no rating serve as the benchmark group for the rating FEs.
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with different trust levels and issued an SLB there. These estimates rely on ceteris paribus
assumptions:

(i) Investors’ pricing functions in a given country—on both SLBs and CBs—are assumed
not to shift following an issuer’s relocation.

(ii) The overall change in costs is given by the sum of bond-level cost changes, under a
partial equilibrium setting.

To begin, we estimate the counterfactual issuance yield of a SLB that is actually issued

by a U.S. issuer, had it instead been issued in country C"

—_—

Yield = m + (Brrust + OsiBxtrust) X (Truste — Trustys) , (2)

where m is the fitted value from the regression in Column 6 of Table 2. [Srpua (=-
0.384) and SsipxTrust (=2.119) are coefficient estimates from the same specification. Because
Brrust 1s negative and statistically insignificant, its inclusion attenuates the variation in cost
changes, rendering our estimates conservative. Trustc and Trustys (=0.370) denote the
trust levels in country C and the U.S., respectively. As such, ?fi\eﬁl provides the estimated
yield conditional only on changes in Trust, holding all else equal. For each SLB, the cost

change is then given by:

Yield — Yield
ACost = —° 100 %« Amount x Maturity. (3)

Aggregating across all U.S. SLBs, we obtain ACo0st;sta and ACost,,,, denoting the total

and average cost changes, respectively.
[Insert Table 3 here]

Table 3 reports the results. If a U.S. SLB were counterfactually issued in Indonesia (trust
rank 30), its yield would decline by 0.562 percentage points. At the national level, this
translates into total cost savings of approximately $1.260 billion, or 5.55% of the aggregate
U.S. SLB issuance amount ($22.694 billion). On average, a U.S. SLB issuer would save
about $37.069 million under this counterfactual. Similarly, issuances in other lower-trust
countries, such as Portugal (rank 25) or South Korea (rank 20), also yield positive—though
smaller—cost savings.

In contrast, issuing a U.S. SLB in higher-trust countries would raise issuance costs. For
example, if an SLB with the average issue amount ($785.12 million) were counterfactually
issued in Australia (rank 10), China (rank 5), or Denmark (rank 1), the cost would increase
by 1.68%, 3.86%, and 5.83%, respectively.
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There are, however, caveats to this counterfactual exercise. If U.S. SLB issuers, antici-
pating greater (lower) legal or compliance risks in foreign SLB markets, were to issue smaller
(larger) amounts or shorter (longer) maturities, the implied cost changes would be attenu-
ated (amplified). In addition, differences in transaction cost structures (e.g., issuance fees)

across countries could further alter the estimates.

5.1.3 Selection Issue

Although the inclusion of a comprehensive set of controls mitigates concerns that confound-
ing factors drive the results, unobserved factors may still introduce bias. In particular,
unobserved issuer heterogeneity could drive differential selection into SLBs versus CBs, po-
tentially leading to biased estimates. To address this, we conduct three sets of robustness

tests.

Simulation of randomly assigned trust: A potential concern is that issuers may self-
select into SLBs versus CBs based on trust levels. If so, correlation between SLB and Trust
could mechanically generate significant coefficients on SLB and SLB X Trust even in the
absence of a true substitution effect. To address this, we conduct placebo simulations. In each
simulation, the trust value is randomly reassigned across bond observations, thereby breaking
the empirical correlation between SLB and Trust. We then re-estimate the regression. If the
yield differential and its heterogeneity with trust become insignificant under these random
assignments, it would indicate that our baseline results capture a meaningful substitutive
relation between SLB and Trust. By contrast, if the coefficients remained significant under
random assignment, our results could be attributed to chance.

We first randomly reshuffle the country—trust assignments of the sample bonds while
keeping all other variables unchanged. The reshuffling is performed within the existing
sample to preserve the empirical distribution of Trust across simulations. We then re-
estimate our baseline regression model (Table 2) in each simulated sample. This procedure

is repeated 1,000 times.
[Insert Figure 6 here]

Figure 6.A and Figure 6.B plot the distributions of the t-statistics for SLB and SLBXx
randomized Trust, respectively, across 1,000 simulations. In Figure 6.A, the simulated ¢-
statistics are centered around zero, with a mean of 0.407 and a median of 0.410, in sharp
contrast to the actual t-statistic of —2.090. Also, only 86 out of 1000 simulations produce
absolute t-statistics greater than 1.65 (i.e., the critical value at the 10% significance level),

consistent with what one would expect by chance. Figure 6.B shows a similarly centered
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distribution, with a mean of 0.060 and a median of 0.060, again in stark contrast to the
actual t-statistic of 2.940.

These falsification tests suggest that the estimated effects of SLB and SLB x Trust
are unlikely to be driven by chance correlation or sample artifacts. That said, we do
not rule out the possibility that SLB and Trust are correlated. Rather, the key point
is that the additional structure we uncover—namely, the significant coefficients on SLB and

SLB x Trust—goes beyond what could be generated by correlation alone.

High-dimensional fixed effects: We next introduce FEs at alternative levels to further
account for unobserved issuer- or country-specific factors that may drive differential selection
into SLBs versus CBs.

[Insert Table 4 here]

Table 4 reports the estimation results. Columns 1-3 sequentially add country, issuer, and
issuer-by-year FEs to the original specification. Country FEs absorb time-invariant country-
level factors, while issuer and issuer-by-year FEs further control for issuer-specific heterogene-
ity and time-varying differences. Across all specifications, the coefficients on SLB x Trust
remain significantly positive at the 1% or 5% level, and their magnitudes are comparable to
the baseline results.

While these FEs help isolate the variations in SLB x Trust and Yield from country-
and issuer-level heterogeneity that may influence selection between SLBs and CBs, their high
dimensionality—added on top of an already saturated baseline specification—raises concerns
about potential Type I errors (Jennings et al., 2024) or Type II errors (Breuer and DeHaan,
2024). For example, in Column 3, issuer-by-year fixed effects explain roughly 78.3% of the
variation in Yield and 59.6% of the variation in SLB X Trust. For a comparable diagnostic
among the control variables, the most absorbed is Inflation (93.0%), whereas the least
absorbed is Maturity (41.8%). Thus, our key independent and dependent variables are only
moderately absorbed by issuer-by-year FEs, suggesting a lower risk of Type I or Type II
errors relative to the other controls. Nevertheless, keeping the caveat of high-dimensional
FEs in mind, we interpret the results conservatively: the findings remain internally consistent
with the baseline trust-contingency pattern of sustainium.

In Columns 4-12, we use the same combinations of FEs as above but apply different
clustering schemes to account for potential dependence of bonds within the same country,
industry, issuer, or year-month. The results show similar statistical significance to those in

Columns 1-3.
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Matching method: Our main analyses compare SLBs with CBs issued by the same issuer
(i.e., matched on issuer ID), while controlling for a comprehensive set of bond, issuer, and
country characteristics with high-dimensional FEs. This design already mitigates concerns
about selection. Nevertheless, we further refine the sample by matching each SLB to CBs
within the same issuer using additional criteria. Specifically, we select CBs that minimize

the Euclidean distance in maturity, coupon, issue amount, and/or listing status.
[Insert Table 5 here]

Table 5 reports the results from the matching analyses. Column 1 presents estimates
when up to three CBs are matched to each SLB on maturity and coupon, while retaining the
same controls and FEs as in the baseline model. The coefficient on SLB X Trust remains
significant, with a magnitude comparable to those in Table 2. Column 2 shows similar
patterns when the matching additionally accounts for issue amount. In Columns 3 and 4,
we further impose exact matching on listing status and bond rating, and again find robust
results. Finally, Column 5 applies an alternative matching approach that pairs each SLB with
CBs issued closest in time (by issue date), yielding consistent estimates. Collectively, these
results alleviate concerns that unobservable issuer- or country-level differences—potentially

influencing bond issuance choices—are driving our main findings.’

5.2 Substitutive or Complementary Factors with Trust

Turning to the economic channels, this section investigates additional factors that may sub-
stitute for or complement the role of trust in shaping the SLB-CB yield differential. While
our baseline results are consistent with the Incentive channel, we further examine how other
country-level conditions and contractual features interact with trust in explaining the yield
differential, thereby assessing which channel best accounts for the sustainium.

We focus on a country’s macroeconomic conditions, the strength of its formal institutions,
the quality of its ESG environment, and bond-level contractual terms. Specifically, we
examine how each of these factors relates to the SLB-CB yield differential and whether

they attenuate or subsume the role of trust in explaining this differential.
[Insert Table 6 here]

Table 6 reports these results. Column 1 augments the baseline specification with in-

teractions between SLB and macroeconomic variables. The coeflicients on SLB x GDP

19 Although these tests reinforce the robustness of our findings, it is noteworthy that no single matching
rule is universally accepted. Indeed, even within the SLB and GB literature—and, more traditionally, in the
broader bond literature—studies have relied on a variety of matching procedures.
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and SLB x Inflation are insignificant, while SLB X T'rust remains significant, albeit with
somewhat weaker statistical significance. Column 2 further adds interactions with measures
of formal institutions. The significantly negative coefficient on SLB x Creditor Rights in-
dicates that SLBs trade at a larger premium in countries with stronger creditor protections.
Importantly, the coefficient on SLB x Trust remains consistent with our baseline results.
Column 3 incorporates interactions with ESG-related variables. The negative coefficients
on SLB x Population Growth and SLB x Government E f fectiveness suggest that SLBs
trade at a higher premium in countries with stronger social or governance environments.
Across these specifications, the inclusion of additional interactions does not diminish the
significance of our main SLB x Trust effect.

Collectively, treating SLBs as a uniform, integrated asset risks overlooking important
cross-country heterogeneity in pricing, particularly along the trust dimension. Motivated by
this, we next examine how other factors may substitute for or complement trust, employing

triple interaction terms.

5.2.1 Formal Institutions

The economic channels offer different predictions for the role of formal institutions in shaping
the interaction between trust and SLBs. The Incentive channel emphasizes that sustainability-
maximizing investors seek to encourage issuers’ efforts toward achieving sustainable out-
comes, implying that such incentives operate independently of formal institutions. Even
if an issuer shirks effort and sustainability outcomes are poor, the contract is still fulfilled
as long as penalties are paid when KPIs are violated. This illustrates why the incentive
mechanism does not rely on formal enforcement.

The Label channel yields a similar prediction: since investors are primarily satisfied with
the sustainability label, formal institutions are unlikely to influence their pricing functions.
Thus, SLB x Trust x Formal Institutions should be insignificant. Still, the empirical
prediction for SLB x Trust contrasts with that of the Incentive channel, moving in the
opposite direction.

On the other hand, the Cash Flow channel generates a somewhat different prediction.
Cash flow—maximizing investors would view the loss in expected cash flows from low trust as
being offset by strong formal institutions, which increase the likelihood of honest reporting
and more effective enforcement. In this sense, trust and formal institutions may act as

substitutes.
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To test these predictions, we run the following regressions:

Yieldy; .t = o+ B1 - SLBy + fa - Trust.; + B5 - (SLBy x Trust,,)
+ B4 - (SLBy x Trust.; x Formal Institutions, )
+ f5 - (SLBy, x Formal Institutions, ;)
+ 6 - (Trust.; x Formal Institutions. )

+Xyve + Y v + 2, ve + FEs + €, (4)

where the coefficients of interest are 53 and 4. Table 7 introduces the triple interaction terms,
SLB x Trust x Creditor Rights and SLB x Trust x Rule of Law, into the specification.
For brevity, the coefficients on the double interaction terms (e.g., T'rust x Creditor Rights)
are omitted. The results show that the coefficients of SLB x Trust remain significantly
positive, consistent with our baseline findings. The insignificant coefficients on the triple
interaction terms suggest that formal institutions do not exert a meaningful substitutive or

complementary effect with trust. Overall, the evidence aligns with the Incentive channel.

[Insert Table 7 here]

5.2.2 ESG Environment

While formal institutions neither substitute nor complement the effect of trust on the yield
differential, a country’s ESG environment provides different predictions. A strong ESG
context can exert social and regulatory pressures on firms to pursue sustainability, function-
ing as an informal constraint alongside trust. Accordingly, ESG environments may act as
substitutes for trust according to the Incentive channel.

The Label channel provides a different prediction. While it is unclear whether investors
who derive purely psychological surpluses from sustainable investing would value the sustain-
ability label more or less in strong ESG environments, investors with sustainability mandates
are likely to value the label more when such mandates are reinforced in those environments.
In that case, trust and ESG environments may exert complementary effects on yield differ-
entials.

On the other hand, the Cash Flow channel predicts substitution effects between trust
and ESG environments, insofar as strong ESG environments enhance the likelihood of honest

reporting and enforcement of sustainability outcomes.
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To investigate this, we run the following:

Yieldy; .t = o+ B1 - SLBy + fa - Trust.; + B5 - (SLBy x Trust,,)
+ B4 - (SLBy x Trust.; x ESG Environment,.;)
+ 5 - (SLBy, x ESG Environment,. ;)
+ Bs - (Trust.; x ESG Environment, ;)
+ X + Y5V + Zi Yo + FEs + €00 (5)

[Insert Table 8 here]

Table 8 employs seven different proxies for ESG environment. In Columns 1 and 2, when
the triple interaction terms are included, our key interaction term SLB x Trust becomes
insignificant, suggesting potential substitution effects between Trust and either EPS or
Health Risk (i.e., E variables). In contrast, Columns 3 and 4 (as well as 5, 6, and 7),
which focus on the S (or G) variables, continue to show significantly positive coeflicients for
SLB x Trust.

Next, since no single variable can fully capture a country’s ESG environment and the
seven proxies are partially correlated, we conduct a principal component analysis. Specif-
ically, we extract the first component, denoted as ESG Score, which integrates the seven
dimensions into a single measure.?’ Column 8 incorporates the ESG Score variable and its
interaction with SLB and Trust. The results show that while the coefficient on SLB xTrust
remains consistent with earlier findings, the inclusion of ESG Score partially offsets its im-
pact. In addition, the unreported coefficient on SLB x ESG Score is significantly positive
(0.400, p = 0.020), suggesting that £SG Score may operate as an informal constraint in its

own right.?! Taken together, these results are consistent with the Incentive channel.

5.2.3 Contractual Features

A unique feature of SLBs is their linkage to KPIs, which provide quantitatively measurable
indicators of sustainability outcomes. These KPIs serve as binding contractual terms that
constrain issuers’ actions toward sustainability, with missed targets triggering additional

costs, for example, through coupon step-up rates.

200nly Health Risk is multiplied by —1 prior to the principal component analysis so that higher values
consistently reflect a better ESG environment.

2'However, the coefficient of SLB x ESG Score is statistically insignificant (0.080, p = 0.117) when
SLB x Trust and SLB x Trust x ESG Score are excluded from estimation, suggesting that the effect of
ESG Score is not fully independent but rather relies on its interaction with Trust.
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According to the Incentive channel, more effective KPIs raise expected sustainability
outcomes (for a given trust level), reducing the need for trust as a disciplining mechanism;
in this sense, KPIs can substitute for trust in constraining issuers’ actions. Similarly, larger
penalties can substitute for trust by imposing stronger financial consequences. However, once
KPI targets are met and penalties avoided, issuers have little incentive to pursue additional
efforts, plausibly limiting the effectiveness of KPIs and penalties in aligning incentives with
ambitious sustainability outcomes. If this is the case, their substitution effect may be weaker
than expected.

Similarly, though via a different mechanism, the Cash Flow channel also predicts that
KPIs and penalties can substitute for trust. More restrictive KPIs raise the probability of
missing targets, thereby increasing the likelihood of penalty payments, while larger penalties
amplify the expected payment size. Together, these mechanisms can offset the lower expected
cash flows associated with low-trust countries.

The Label channel, which is based on investors’ surpluses from holding SLBs per se,
predicts that the effect of trust on yield differentials is insensitive to the restrictiveness of
KPIs or the size of penalties.

To examine this, we restrict the sample to SLBs (since KPIs and step-up penalties are

only defined within this bond type) and run the following regressions:

Yieldy; .t = fo + F1 - SLBy + fo - Trust.; + fs - (SLBy, x Trust,,)
+ 4 - (SLBy x Trust.; x Contractual Features)
+ 5 - (SLBy, x Contractual Featuresy)
+ 6 - (Trust.; x Contractual Features;)

+ X + Y Yi + Z Y + FEs + €00 (6)

In addition to KPIs and penalties, we also consider external verification, as recommended
by the Sustainability-Linked Bond Principles (SLBP), as another contractual feature. The
ICMA SLBP recommend that issuers obtain independent external verification of their per-
formance against the KPIs, both before and after issuance. At the pre-issuance stage, in-
vestors may require issuers to secure a second-party opinion from a recognized provider (e.g.,
Sustainalytics, ISS ESG, Moody’s, S&P).?? At the post-issuance stage, verification of KPI
performance reporting is also standard. Although such external verification is not legally

binding, it may function as an additional safeguard. Furthermore, we include UoP and SDG

22Second-party opinion documents from these providers are available at: https://www.icmagroup.org/
sustainable-finance/sustainable-bonds-database/

25


https://www.icmagroup.org/sustainable-finance/sustainable-bonds-database/
https://www.icmagroup.org/sustainable-finance/sustainable-bonds-database/

references as additional features. While not legally enforceable terms, they can strengthen

the sustainability narrative and enhance issuer appeal to investors.
[Insert Table 9 here]

Table 9 presents the results. Column 1 uses Number of K PIs as the contractual feature
and first shows a significantly positive coefficient on Trust, consistent with the earlier full-
sample results. More importantly, it indicates that the positive effect of Trust on Yield is at
least partially offset when more KPIs are in place. In Column 2, we find a similar substitution
between the effects of Trust and Penalty.?® Column 3 introduces SLBP, an indicator for
the presence of SLBP verification, and finds insignificant coefficients. Similarly, Number of
UoPs and Number of SDGs do not exhibit any incremental effect in relation to T'rust in
Columns 4 and 5. Taken together, the results suggest that contractual features—especially
KPIs and penalties—play a weakly substitutive role relative to trust, which raises yields

among SLBs, consistent with the Incentive channel.

5.3 Premiums for First and Seasoned SLBs

Continuing from the evidence that the Incentive channel dominates the Label and Cash
Flow channels in explaining sustainium, this section examines the persistence of investors’
incentivization in the SLB market. If investors are truly sustainability maximizers, they
will continue to incentivize issuers consistently, since sustainability outcomes are long-term
goals rather than one-time achievements. Accordingly, the Incentive channel predicts no
pronounced difference in the pricing of the first SLB and subsequent seasoned SLBs (i.e.,
follow-up SLBs issued by the same issuer). To test this prediction, we estimate the following

regression:

Yieldy ;. = fo + b1 - Trust.; + B2 - First SLBy, + 5 - (First SLB;, x Trust.)
+ 4 - Seasoned SLB;, + (5 - (Seasoned SLB;, x Trust, )
+ X% + Y5 %i + Ze Ve + FEs + €pc (7)

[Insert Table 10 here]

23Refinitiv provides penalty design and value information for 224 of the 337 SLBs in our sample. Be-
yond coupon step-ups, SLBs can feature a range of penalty designs, including coupon step-downs, premium
redemptions, early redemptions, carbon credits, and charity donations. In our sample, SLBs adopt either
coupon step-up or premium redemption structures. For coupon step-ups, the penalty size is computed as the
product of the step-up rate, issue size, and the number of years between the SPT target date and maturity,
while for premium redemptions it is defined as the redemption premium multiplied by the issue size.
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Table 10, Panel A, Columns 1 and 2 show that both First SLB x Trust and Seasoned
SLB x Trust are significantly positive, consistent with our earlier results. More importantly,
when both interactions are included together in Column 3, they remain significant; in addi-
tion, the F-test for equality of coefficients indicates that they are not statistically different
from one another. Similarly, the coefficients on First SLB and Seasoned SLB are statis-
tically indistinguishable. Overall, the results indicate that the yield differential (relative to
CBs) is similar for first and seasoned SLBs issued by the same issuer.

Next, we extend the analysis to the country level to examine whether the persistence
of incentivization also holds at the market-wide level. If investors genuinely incentivize
sustainability, the persistence of incentives should manifest not only at the issuer level but
also across the broader market. To this end, we redefine First SLB as those issued within
90 days of the very first SLB introduction in each country, recognizing that the number of
actual “first” SLBs is limited by the number of countries. Seasoned SLBs are defined as
those issued outside this 90-day window. While Columns 4 and 5 show marginally significant
results, Column 6, which includes both First SLB x Trust and Seasoned SLB x Trust,
finds both coefficients significantly positive and not significantly different from each other.

Relatedly, we next examine whether issuers obtain pricing benefits in their follow-up
financings—both SLBs and CBs—after entering the SLB market. If investors are truly
motivated by sustainability outcomes, pricing responses should arise only when the bond
itself is an SLB, regardless of whether the issuer is an SLB incumbent. Table 9 Panel B
reports results consistent with this prediction.?*

Taken together, the results are most consistent with the Incentive channel. The Label
channel predicts that seasoned SLBs would be less favorably priced, as investors’ tastes or
mandates are already satisfied by the first SLB. By contrast, the Cash Flow channel predicts
that seasoned SLBs would be more favorably priced, as investors likely update their beliefs

upward about the probability of contract enforcement following the issuer’s initial SLB.

5.4 SLB vs. Green Bonds

Green bonds (GBs) are close substitutes for SLBs in pursuing sustainability objectives. For

“green” SLBs—those whose KPIs and/or UoP are tied to environmental rather than social

24This test is therefore similar to examining “green halo” effects in the green bond literature (e.g., Tang and
Zhang, 2020; Flammer, 2021; Caramichael and Rapp, 2024). In untabulated analyses that isolate seasoned
SLBs and follow-up CBs, we obtain similar results after excluding the 226 first SLBs from the sample. In
additional unreported tests, we attempt to restrict incumbent SLB bonds to those issued only after the
maturity of the issuer’s first SLB. However, only a few bonds in our sample meet this criterion, as SLBs are
relatively recent securities, preventing us from conducting such tests.
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or governance goals—the key distinction lies in contractual design: GBs commit issuers to
UoP, whereas SLBs link outcomes to KPIs.?® In line with contract theory (e.g., Hart and
Holmstrom, 1987), these structures may reflect optimal designs under different observability
conditions. GBs employ UoP clauses to specify actions—such as financing renewable energy
projects—that are generally observable and verifiable, consistent with “complete-enough”
contracts. By contrast, SLBs link financial terms to KPIs such as carbon reduction, where
underlying actions are not directly contractible but outcomes are measurable. This follows
the moral hazard—mitigation logic of tying payoffs to results when actions cannot be enforced.

While we do not take a position on the relative merits or optimality of these contractual
designs, we treat GBs as the empirical counterparts of “green” SLBs, under the assumption
that investor preferences and pricing functions are broadly comparable across GB and SLB
markets.?0

Markedly, the Incentive channel yields more nuanced predictions for SLB versus GB
pricing than for SLB versus CB pricing. If investors value overall sustainability, which
encompasses S and G as well as E, then SLBs would attract stronger incentives than GBs.
However, when focusing on “green” SLBs, the main distinction from GBs lies in contractual
design. To the extent that investors perceive UoP restrictions in GBs as insufficient to
guarantee actual green outcomes, they would also seek to incentivize GB issuers, implying

little pricing difference between “green” SLBs and GBs.
[Insert Table 11 here]

To investigate this empirical question, we estimate the regression model in Equation (1)
using the combined sample of SLBs and GBs. In Table 11, Column 1 shows that SLBs as a
whole—not only “green” SLBs but also those tied to social or governance KPIs—trade at a
premium, and that this premium decreases with trust. To make SLBs directly comparable
to GBs, Column 2 restricts the sample to SLBs with green-related KPIs and UoPs, and
matches them to GBs by issuer (requiring that the same issuer has issued both), maturity,
and coupon. The results indicate that although the pricing gap does not vary significantly

across trust levels, SLBs on average continue to command more favorable pricing than GBs.

25Whereas GBs are typically assessed against green taxonomies that define eligible environmental projects
(and follow the ICMA Green Bond Principles), SLBs are guided by the ICMA Sustainability-Linked Bond
Principles and generally fall outside the scope of taxonomies, though issuers may align their KPIs with
taxonomy criteria to strengthen credibility.

26See, for example, Barbalau and Zeni (2022), who analyze the optimal contract design of SLBs versus
GBs in a principal-agent setting, focusing on the costs of agent manipulation.
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5.5 Additional Analyses

As auxiliary tests, we examine (i) generalized trust versus relational trust, (ii) trust in
the issuer’s country versus the exchange’s country, and (iii) potential endogeneity in the

SLB-trust—yield relationship, to sharpen our inference.

Generalized trust vs. relational trust: As articulated in Section 4, our measure of
trust captures country-level generalized trust, rather than relational trust that arises from
repeated transactions with the same counterparty. While relational trust built through
reputation from past interactions has been shown to be an important factor in financial
contracting (e.g., Diamond, 1989, 1991), our focus and evidence underscore that generalized
trust, within a choice-within-constraints framework, drives sustainium through the Incentive
channel.

In fact, relational trust is more closely linked to our Cash Flow channel. Specifically,
trust built through repeated dealings can raise investors’ perceived probability of honest
reporting and contract compliance by issuers, thereby reducing frictions in the enforcement
process and increasing expected cash flows.

We therefore employ issuer-level proxies for relational trust built in the bond market: (i)
Issuer Tenure, defined as the logarithm of one plus the number of days between a given
bond’s issue date and the issuer’s first bond issuance (SLB or CB); (ii) Issuer [ssuance
Count, defined as the logarithm of one plus the number of bonds (SLB or CB) previously
issued by the same issuer; and (iii) Issuer Issuance Volume, defined as the logarithm of

one plus the total amount of bonds (SLB or CB) previously issued by the same issuer.?

[Insert Table 12 here]

In Table 12, Columns 1 through 3 include the interactions between SLB and each re-
lational trust proxy; among them, only SLB x Issuer Issuance Volume is marginally sig-
nificant. By contrast, Column 4 shows a significantly positive coefficient on SLB x Trust,
suggesting that generalized trust plays the primary role. This supports our approach of

focusing on generalized trust, which better fits our conceptual context.

Trust in exchange location: Although our proposed channels are conceptually rooted

in trust at the issuer’s location, where trust can affect the issuer’s choices and actions, one

2TOne caveat is that the relational trust proxies are constructed from issuers’ outstanding bonds in the
sample but do not capture the actual mapping of bonds to investors. As such, the proxies approximate
opportunities for relational trust rather than realized investor—issuer relationships. For instance, even if an
issuer has a long issuance history, a particular bondholder may still be a first-time investor, in which case
the proxy may overstate the degree of relational trust.
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potential concern is that trust in the capital market of the exchange country may instead
be driving the results, which would be inconsistent with our framework. To address this
concern, we conduct a horse race between our issuer-country trust measure and the trust
level of the exchange country where each bond is listed.

We identify 73 SLBs and 309 CBs that are unambiguously listed on foreign exchanges. By
contrast, certain exchanges (e.g., EURONEXT in the European market) cannot be clearly
linked to a single country, and for some bonds, exchange information is not available. In
these cases (113 SLBs and 688 CBs), we assume the bonds are listed on domestic exchanges.
The remaining bonds are explicitly listed on domestic exchanges. Based on the identified
exchange locations, we then assign the corresponding country’s trust level to construct the

variable Fxzchange Trust.
[Insert Table 13 here]

Table 13, Column 1 shows that the yield differential is only marginally associated with
the trust level of exchange countries. Column 2 includes both SLB x Fxchange Trust and
SLB x Trust, and the results indicate that Trust robustly drives the yield differential.

Endogeneity in SLB-trust-yield: Trust, given its long-term and deeply embedded nature,
is unlikely to be influenced by bond pricing. Moreover, issuers are unlikely to select countries
with lower trust levels solely to secure favorable bond financing, given the substantial costs
of operating abroad (e.g., restructuring and operational adjustments).

While these arguments mitigate major concerns, we further address the potential endo-
geneity bias from unobserved confounding factors. For instance, public or investor sentiment
could render trust endogenous to yield if it is correlated with both variables. Specifically,
if sentiment is positively correlated with trust and simultaneously pushes up interest rates,
raising SLB yields, the OLS estimates of SLB X T'rust would be biased upward.

To this end, we perform two-stage least squares (2SLS) regressions, employing two in-
struments introduced in the international business literature (Brockman et al., 2022; Chang,
Li, and Shim, 2022): Tropical, an indicator for whether a given country is in a tropical
climate zone, and Second Person Dif ferentiation, an indicator for whether the use of
second-person pronouns in spoken language varies with the type of conversation partners in
a given country (e.g., formal vs. informal “you”).

These variables are plausible instruments for the following reasons. First, Bjornskov and
Méon (2013) emphasize that in the past, survival during severe winters often required rely-
ing on assistance from people beyond one’s family. This fostered the development of trust

toward strangers in colder regions. In contrast, countries located in Tropical climates are
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expected to exhibit lower levels of Trust. Second, Tabellini (2008) highlights that linguistic
structures—particularly grammar—can shape cultural traits such as trust. For example,
some languages use different forms of “you” depending on the social relationship between
speakers, while others use the same form universally. Such distinctions tend to reinforce
hierarchies and social distance, implying reduced respect for individuals and lower interper-
sonal trust. Accordingly, countries with greater differences in second-person pronoun usage
(i.e., Second Person Dif ferentiation) are predicted to have lower T'rust.

On the other hand, climate and linguistic structures are country-level geographic and
cultural characteristics established long before our sample period and even before the emer-
gence of modern bond markets, making it unlikely that they directly affect individual bond
pricing. Rather, they are expected to influence yields only through their impact on trust.
Moreover, the aforementioned costs of operating abroad imply that issuers cannot strategi-
cally select these instruments for more favorable financing. Taken together, these arguments

suggest that the instruments satisfy both the relevance and exclusion conditions.
[Insert Table 14 here]

Table 14 shows the results of 2SLS regressions. In the first stage regression, Trust is
instrumented by both Tropical and Second Person Dif ferentiation. Further, to obtain
the instrumented interaction, we extend the first stage to include, as additional instruments,
SLB x Tropical and SLB x Second Person Dif ferentiation. Consistent with our prior,
Columns 1 and 2 show the first stage regression results, where significantly negative corre-
lations between Trust and Tropical or Second Person Dif ferentiation confirm that both
are relevant instruments.

Column 3 presents the second stage regression. The reported IV F-statistic (110.606)
supports that Tropical and Second Person Dif ferentiation are valid instruments with
respect to the weak IV problem. The instrumented key interaction, SLB/X\T'r’ust, shows a
significantly positive coefficient, although it is smaller than the OLS coefficients presented
in Table 2. This suggests that there might be upward bias in the OLS coefficient, for
example, due to unobserved investor sentiment as mentioned before. It is also possible that
the 2SLS regressions are estimating the effects for countries whose trust level is affected by
the instruments (i.e., local average treatment effects), which may be smaller than the true
population effects for an average country (i.e., average treatment effects). The instrumented
trust captures only the part predicted by historical climate or language, which may align
less with the aspect of trust that matters most in the SLB markets. Even if the resulting
estimates apply only to the subgroup of countries whose trust is influenced by historical

climate or language, this approach helps reduce the endogeneity bias.
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Columns 4 through 12 show similar coefficients of S LB x Trust when bond, issuer, and
country controls are sequentially added. Furthermore, Internet Appendix Table IA.2 repli-
cates the above 2SLS regressions within the sample of SL.Bs and their matched CBs (i.e., the
“selection-bias-free” sample from Section 5.1.3.). The coefficients of SLB x Trust remain
consistent in this restricted sample.

Still, establishing causality is challenging because we can only observe issued SLBs, not
withdrawn issuances, implying that our tests might only be estimating ex-post equilibrium
outcomes. In other words, we cannot compare the yield gap of actually issued SLBs with the
counterfactual yield gap of withdrawn issuances.?® Nevertheless, combined with the model’s

robustness across various specifications, the 2SLS results help alleviate endogeneity concerns.

6 Conclusion

This paper investigates how social trust shapes the pricing of SLBs. Our global sample in-
cludes 337 SLBs issued between 2019 and 2023 and 3,282 matched CBs from the same issuers,
showing that sustainium is fundamentally conditioned by country-level trust. Specifically,
SLBs are priced more favorably in low-trust countries, where investors rely on performance-
contingent incentives to ensure credible sustainability outcomes. The premium diminishes
as trust increases, consistent with the Incentive channel.

Robustness checks using placebo simulations, bond-level matching, and instrumental-
variable regressions confirm that these results are not driven by chance correlation, selection
bias, or endogeneity. Counterfactual analyses further reveal that relocating issuers to lower-
trust environments would substantially reduce aggregate financing costs, underscoring the
economic significance of the trust—sustainium relation.

These findings reconcile the mixed evidence on sustainium by showing that cross-country
variation in trust explains why premiums appear large in some settings and modest in others.
They also extend the literature on sustainable finance by moving beyond investor preference
explanations and establishing informal institutions as a fundamental determinant of pricing
outcomes. Overall, the evidence highlights that the effectiveness of sustainable debt instru-
ments depends not only on contractual design or investor demand, but also on the credibility

of the institutional environment in which they are issued.

28Tssuers and underwriters typically conduct pre-issuance processes, including investor discussions to gauge
appetite and likely pricing. Based on feedback, they may adjust the bond structure or even cancel the
issuance.
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Figure 1: Aggregate Amounts and Yields

This figure shows per-bond issuance amounts and yields of SLBs and CBs across countries. Using data on 337 SLBs and 3,282
CBs issued by SLB issuers, Figure 1.A (Figure 1.B) plots issuance volumes (yields at issuance) grouped by country and ordered

6€

by trust levels. Only countries with at least five SLB issuances are included.

=]

O 1 @ -

[e.0]
~ A1NDIA
E ATTALY A NETHERLANDS

Qo
% 0+ ATFRANCE —
p—
= © 4
g A sy FRTED STATES _‘a’ @BRAZIL a

A MEXICO CANADA {ORW.

E Acanapa T’_J‘ A AUSTRIA ABRITATN A CHINA @ NORWAY
< 8 | ABRITAIN P
%] o} A UNITED STATES
g < X
7 @EBRAZIL g A NETHERLANDS
wl
— 23]
= EI- AEBRAZIL A FRANCE A AUSTRALIA
2o ®ECO AQUSTRALIA )
p% 3 A INDLA =¥ g&%%% A NORWAY

a v NETHERLANDS MEXICO :
;:—5 ABRAZIL - A BT .AUSTR;L; ° [ JRIDEY AGERMIYY - _
~ @ M FRANCE s & SWEDEN ° AUS.TE{&\J:I - @ asrpa S VETHERLANDS

@ GERMABEANADE @FRANCE ~ @ITALY ® GER‘\IA;& VADA
o4 @.apaN ®cHA o4 @1Pax CHRS
T T T T T T T T T
0 2 4 .6 .2 4 .6 .8
Country Trust Country Trust
| SLB Conventional ‘ ———— SLB Conventional ‘

(a) Figure 1.A

(b) Figure 1.B



)%

Figure 2: Trends in SLB Issuance

This figure displays global SLB issuance between December 2018 and December 2024, reporting total issuance volumes in billions
of USD (bars, left axis) and the number of issuances (line, right axis).
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Figure 3: Evolution of Trust

This figure presents country-level trust

survey waves.
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Figure 4: Global Trust and SLB

This figure presents country-level trust (measured in 2017-2022) alongside the total number of SLBs issued worldwide. Darker
blue shading indicates higher trust, lighter blue indicates lower trust, and blank areas represent countries without reported trust
values. Circle sizes are proportional to the total number of SLBs issued in each country.
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Figure 5: Non-parametric Estimates

This figure shows the results of the following regression. Plotted are the coefficient estimates and 95% confidence intervals of
B3 for each country, ordered by trust level.
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Figure 6: Simulation of Randomly Assigned Trust

This figure shows the distributions of t-statistics for SLB (SLB x randomized Trust) in
Figure 6.A (Figure 6.B). The country—trust assignments of the sample bonds are first ran-
domly reshuffled while all other variables are kept unchanged. The reshuffling is conducted
within the existing sample to preserve the empirical distribution of Trust across simulations.
The baseline regression model (Table 2) is then re-estimated in each simulated sample. This
procedure is repeated 1,000 times. The dashed vertical lines indicate the actual ¢-statistics.
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Table 1: Summary Statistics

This table reports the summary statistics for our dataset, which includes a total of 3,619
bonds: 337 sustainability-linked bonds (SLBs) and 3,282 conventional bonds. The sample
covers 986 issuer—year observations and 264 country-year observations, spanning 30 coun-
tries. The countries in the sample are: Australia, Austria, Belgium, Brazil, Britain, Canada,
Chile, China, Czech Republic, Denmark, Finland, France, Germany, Greece, India, Indone-
sia, Ireland, Italy, Japan, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal,

South Korea, Spain, Sweden, Switzerland, and the United States.

Variable N  Mean SD p25 p50 P75
Bond variables:
Maturity 3,619 15.754 38.655 3.003  7.003 11.008
Amount 3,619 5294 1.112 4.546  5.349 6.153
Listed 3,619 0.859 0.348 1.000  1.000 1.000
Private 3,619 0.097 0.296 0.000 0.000 0.000
ESG Insured 3,619 0.039 0.193 0.000 0.000 0.000
Yield 3,619 3.104 1.678 2.012  3.200 4.030
Issuer variables:
Leverage 986 0.674 0.154 0.585  0.667 0.764
Sales Growth 986 17.201 36.489 2.480 9.304 21.157
EBITDA 986 8.289 3.778 7.354  8.741 10.149
Prob. Default 986 110.878 180.088 3.325 36.978  170.452
Country variables:
Trust 264 0.382 0.170 0.275  0.368 0.485
GDP 264 27.944 1.217 26.966 28.047  28.607
Inflation 264 2.384 2.304 0.992 1.813 2.856
Creditor Rights 264 1924 1.100 1.000  2.000 3.000
Rule of Law 264 1.149 0.765 0.841  1.443 1.734
EPS 264 2.857 0.950 2444  3.014 3.472
Health Risk 264 31.348 14.797 21.796 27.754  33.378
Population Growth 264 0.589 0.557 0.301  0.567 0.874
Education 264 0.651 0.106 0.624 0.657 0.702
Government Ef fectiveness 264 1.205 0.629 0.776 1.434 1.673
Political Stability 264 0.554 0.609 0.276  0.665 0.986
Control of Corruption 264 1.126 0.888 0.503  1.443 1.833
SLB vs. Conventional:
SLB Conventional

Mean SD  Mean SD Diff (t-stat)
Maturity 5.950 27.698 16.761 39.474 10.811*** (6.518)
Amount 5.665 0.984 5.256 1.117 -0.409*** (-7.172)
Listed 0.878 0.327 0.857 0.350 -0.022  (-1.143)
Private 0.145 0.353  0.092 0.289 -0.053** (-2.685)
ESG Insured 0.401 0.491 0.002 0.039 -0.399*** (-14.923)
Yield 3.278 1.915 3.086 1.651 -0.192 (-1.778)
Observations 337 3,282
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Table 2: Baseline Results

This table reports the OLS regression results from Equation (1), examining the yield differ-
ential between SLBs and conventional bonds and its variation with trust. The dependent
variable is Yield, defined as the yield (%) at issuance of each bond. SLB is an indicator
equal to one if the bond is a sustainability-linked bond, and Trust denotes the trust level of
the issuer’s country. All other control variables are defined in Appendix Table A1. Standard
errors are clustered at the issuer level and reported in parentheses. Symbols ***, ** and *
denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6)

Main variables:

SLB 0.005  -0.934* -1.659%** _1.024** -0.912**
(0.171)  (0.543)  (0.494) (0.451)  (0.436)
Trust 1.579* 1.441%* 0.972 -0.384
(0.816) (0.832) (0.803)  (0.884)
SLB x Trust 2.002%*  3.204%F* 2.414%F* 2. 119%**
(0.911)  (0.826) (0.772)  (0.721)
Macroeconomic variables:
GDP -0.055  -0.149*%*  -0.089 -0.219%%* -0.092
(0.075)  (0.070)  (0.067) (0.070)  (0.065)
Inflation 0.378*** (0.405%** (.410%** (.265%** (0.237%**
(0.040)  (0.041)  (0.044) (0.038)  (0.037)
Creditor Rights 0.180**  0.021 -0.017 -0.133 -0.130
(0.090)  (0.128)  (0.097)  (0.100)  (0.088)
Rule of Law -1.088*** -1.018%** -0.927*** (.866* 0.179
(0.108)  (0.119) (0.116)  (0.520)  (0.539)
Issuer variables:
Leverage 0.571 0.676 0.600
(0.518)  (0.420) (0.365)
Sales Growth 0.002 0.002 0.002
(0.001)  (0.001)  (0.001)
EBITDA 0.017 0.009 0.011
(0.017)  (0.012)  (0.009)
Prob. Default 0.001*** 0.001%** 0.001**
(0.000)  (0.000)  (0.000)
ESG variables:
EPS -0.349%F* _(.448%**
(0.100)  (0.102)
Health Risk 0.042%** (0.034%**
(0.010)  (0.009)
Population Growth 0.546*** (.480%**
(0.170)  (0.165)
FEducation 1.422 -0.462
(1.265)  (1.235)
Government Ef fectiveness 0.628 0.610
(0.615)  (0.492)
Political Stability -0.181 0.247
(0.259)  (0.275)
Control of Corruption -1.481%%* _0.673**
(0.413)  (0.334)

Bond variables:
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(Continued)

(1) (2) (3) (4) () (6)

Maturity 0.002***
(0.001)
Amount 0,173k
(0.043)
ESG Insured -0.035
(0.184)
Listed .91 2%**
(0.272)
Private 0.584***
(0.082)
Observations 3,619 3,619 3,619 3,619 3,619 3,619
R-squared 0.257 0.496 0.513 0.580 0.638 0.691

Industry FE
Year-month FE

Seniority FE N N N N N Y
Coupon Type FE N N N N N Y
Option FE N N N N N Y
Rating FE N N N Y Y Y
Y Y Y Y Y Y
Y Y Y Y Y Y
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Table 3: Aggregate Effect

This table presents the results from the counterfactual analysis, highlighting aggregate im-
plications. AYield (%p) denotes the change in yield, measured in percentage points, from
counterfactual issuance by U.S. SLB issuers as estimated from Equation (2). ACostia (3
mil) represents the total change in costs at the national level (in millions of USD), while

ACo0st 4, ($ mil) represents the average change in costs at the bond level (in millions of
USD).

Country Trust (rank) AYield(%p) ACost e ($ mil) ACost,,, ($ mil)
INDONESIA 0.046 (30) -0.562 -1260.357 -37.069
PORTUGAL 0.167 (25) -0.352 -789.668 -23.226
SOUTH KOREA 0.329 (20) -0.071 -159.490 -4.691
AUSTRALIA 0.485 (10) 0.200 447.349 13.157
CHINA 0.635 (5) 0.460 1030.848 30.319
DENMARK 0.770 (1) 0.694 1555.997 45.765
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Table 4: Alternative FEs and Clustering

This table presents the OLS regression results from Equation (1), estimated under different permutations of fixed effects and
clustering schemes. The dependent variable is Yield, defined as the yield (%) at issuance of each bond. SLB is an indicator
equal to one if the bond is a sustainability-linked bond, and Trust denotes the trust level of the issuer’s country. All other
control variables are defined in Appendix Table A1l. Standard errors are clustered at various levels and reported in parentheses.

Symbols *** ** "and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Trust -4.927%% 1785 0.623 -4.927FFF _1.785  0.623 -4.927FF -1.785%FF (0.623  -4.927** -1.785 0.623

(1.932) (1.145) (1.774) (1.301) (1.268) (1.751) (1.968) (0.547) (1.126)  (2.137) (1.150) (1.714)

SLB -1.083%F#* _1.027*%* -0.779 -1.083** -1.027** -0.779*%* -1.083** -1.027*** -0.779*% -1.083***  _1.027*** -0.779

(0.350)  (0.386) (0.473) (0.440) (0.417) (0.329) (0.454) (0.142) (0.365)  (0.374) (0.361) (0.474)

SLB x Trust 2.317FFF 2 156%FF* 1.845%* 2.31T+** 2. 156%+* 1.845%** 2317*%F 2.156%** 1.845%*  2.317+** 2.156%** 1.845%*

(0.580)  (0.595) (0.743) (0.676) (0.703) (0.512) (0.792) (0.270) (0.604)  (0.624) (0.537) (0.748)

Observations 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619
R-squared 0.744 0.822  0.905 0.744 0.822 0.905  0.744 0.822 0.905 0.744 0.822 0.905
Bond, Issuer, Country Controls Y Y Y Y Y Y Y Y Y Y Y Y
Seniority FE Y Y Y Y Y Y Y Y Y Y Y Y
Coupon Type FE Y Y Y Y Y Y Y Y Y Y Y Y
Option FE Y Y Y Y Y Y Y Y Y Y Y Y
Rating FE Y Y Y Y Y Y Y Y Y Y Y Y
Industry FE Y Y Y Y Y Y Y Y Y Y Y Y
Year-month FE Y Y Y Y Y Y Y Y Y Y Y Y
Country FE Y N N Y N N Y N N Y N N
Issuer FE N Y N N Y N N Y N N Y N
Issuer X Year FE N N Y N N Y N N Y N N Y

Issuer Issuer Issuer

1 . LI, I “ < In I 3 I S
Clustering ssuer Issuer ssuer Country Country Country Industry Industry Industry Year-month Year-month Year-month
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Table 5: Matched Sample

This table reports the OLS regression results from Equation (1), using the sample of SLBs and their matched CBs. Column 1
matches CBs to SLBs by maturity and coupon within the same issuer. Column 2 adds issue amount as an additional matching
criterion, Column 3 further includes bond listing status, and Column 4 additionally includes bond rating. Columns 5 instead
match CBs based on the closest issuance date to the SLB. Each SLB is matched with up to three CBs. The dependent variable is
Yield, defined as the yield (%) at issuance of each bond. SLB is an indicator equal to one if the bond is a sustainability-linked
bond, and Trust denotes the trust level of the issuer’s country. All other control variables are defined in Appendix Table
Al. Standard errors are clustered at the issuer level and reported in parentheses. Symbols *** ** and * denote statistical
significance at the 1%, 5%, and 10% levels, respectively.

Matched by:

Maturity, Coupon
Maturity, Coupon Maturity, Coupon Amount, Listed

Maturity, Coupon Amount Amount, Listed Rating Issue Date

(1) (2) (3) (4) (5)

Trust -1.021 -1.199 -1.038 -0.413 -2.080

(1.587) (1.700) (1.623) (1.692) (1.888)

SLB -0.816 -0.815 -0.902 -0.638 -0.847

(0.499) (0.516) (0.565) (0.536) (0.596)

SLB x Trust 1.796** 2.153** 2.173** 1.855%* 1.814%*

(0.792) (0.841) (0.904) (0.888) (1.002)

Observations 830 839 839 815 1,154

R-squared 0.747 0.739 0.728 0.735 0.726
Bond, Issuer, Country Controls Y Y Y Y Y
Seniority FE Y Y Y Y Y
Coupon Type FE Y Y Y Y Y
Option FE Y Y Y Y Y
Rating FE Y Y Y Y Y
Industry FE Y Y Y Y Y
Year-month FE Y Y Y Y Y




Table 6: Interactions between SLB and Other Country Variables

This table reports the OLS regression results from Equation (1), further including interac-
tions between SLB and country-level variables. The dependent variable is Yield, defined
as the yield (%) at issuance of each bond. SLB is an indicator equal to one if the bond is
a sustainability-linked bond, and Trust denotes the trust level of the issuer’s country. All
other control variables are defined in Appendix Table Al. Standard errors are clustered
at the issuer level and reported in parentheses. Symbols

KKk ksk
)

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

O (3)

SLB

Trust

SLB

SLB

SLB

x Trust
x GDP

x Inflation

0.848 -2.132  -0.276
(2.740) (3.393) (5.971)
-0.344  0.098  -1.257
(0.725) (0.707)  (0.894)

1.435% 2.723%H% 6.217+**

(0.789) (0.784) (1.337)
0.007 0.042  0.056
(0.095) (0.113) (0.161)
0.015 -0.025  0.009
(0.055) (0.055)  (0.070)

SLB x Creditor Rights -0.312%*% -0.614%**
(0.129)  (0.164)
SLB x Rule of Law 0.272  2.333**
(0.171)  (1.036)
SLB x EPS -0.128
(0.226)
SLB x Health Risk -0.005
(0.017)
SLB x Population Growth -0.758***
(0.275)
SLB x Education -1.881
(2.600)
SLB x Government Ef fectiveness -3.39717%F*
(1.092)
SLB x Political Stability 0.547
(0.630)
SLB x Control of Corruption 0.242
(0.690)
Observations 3619 3619 3,619
R-squared 0.657  0.667 0.703
Bond, Issuer, Country Controls Y Y Y
Seniority FE Y Y Y
Coupon Type FE Y Y Y
Option FE Y Y Y
Rating FE Y Y Y
Industry FE Y Y Y
Year-month FE Y Y Y
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Table 7: Formal Institutions

This table reports the OLS regression results from Equation (4), incorporating triple inter-
actions among SLB, Trust, and formal institution variables (Creditor Rights and Rule
of Law). The dependent variable is Yield, defined as the yield (%) at issuance of each
bond. SLB is an indicator equal to one if the bond is a sustainability-linked bond, and
Trust denotes the trust level of the issuer’s country. All other control variables are defined
in Appendix Table Al. Standard errors are clustered at the issuer level and reported in
parentheses. Symbols *** ** and * denote statistical significance at the 1%, 5%, and 10%
levels, respectively.

(1) (2) 3)

SLB -1.402%* -1.387*** _1.450**
(0.680) (0.535) (0.649)

Trust -0.476  -1.805 -1.581
(1.105)  (1.346) (1.290)

SLB x Trust 4.903%*F* 2.617*FF* 4.207**
(1.721) (0.838) (1.668)

SLB x Trust x Creditor Rights -1.377 -0.595
(0.965) (1.023)

SLB x Trust x Rule of Law -0.979  -0.824
(0.777)  (0.810)

Observations 3,619 3,619 3,619
R-squared 0.693 0.694 0.696

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y Y
Seniority FE Y Y Y
Coupon Type FE Y Y Y
Option FE Y Y Y
Rating FE Y Y Y

Y Y Y

Y Y Y
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Table 8: ESG Environment

This table reports the OLS regression results from Equation (5), incorporating triple interactions among SLB, Trust, and ESG
environment variables (EPS, Health Risk, Population Growth, Education, Government E f fectiveness, Political Stability,
Control of Corruption). The composite ESG Score is defined as the first principal component obtained from a principal
component analysis of these variables. The dependent variable is Yield, defined as the yield (%) at issuance of each bond. SLB
is an indicator equal to one if the bond is a sustainability-linked bond, and Trust denotes the trust level of the issuer’s country.
All other control variables are defined in Appendix Table A1l. Standard errors are clustered at the issuer level and reported in
parentheses. Symbols *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

H @ 6 4) () (6) (7) (8)

SLB -1.736  0.352  -0.607 -6.792** -1.438%* -1.010%* -1.241%** -1.319%**

(1.373) (0.753) (0.479) (2.968) (0.643) (0.433) (0.493) (0.482)
Trust -1.503 2.051 -1.351 -3.137 -3.687*** -0.993 -1.276  -0.530

(3.078) (1.550) (1.003) (4.349) (1.361) (1.026) (1.292) (0.897)
SLB x Trust 1.070  1.234 1.588** 10.043** 2.559%* 2.235%** 2 3G8%H* 2.479***

(4.039) (1.680) (0.793) (4.691) (1.112) (0.720) (0.778) (0.771)
SLB x Trust x EPS 0.285

(1.247)
SLB x Trust x Health Risk 0.044

(0.035)
SLB x Trust x Population Growth 3.025%*
(1.565)
SLB x Trust x Education -11.629
(7.269)
SLB x Trust x Government E f fectiveness -0.833
(1.113)
SLB x Trust x Political Stability -1.609
(1.005)
SLB x Trust x Control of Corruption -0.947
(0.682)
SLB x Trust x ESG Score -0.612%*
(0.309)

Observations 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619
R-squared 0.692 0.695 0.696  0.693 0.695 0.694  0.694 0.675

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y Y Y Y Y Y Y
Seniority FE Y Y Y Y Y Y Y Y
Coupon Type FE Y Y Y Y Y Y Y Y
Option FE Y Y Y Y Y Y Y Y
Rating FE Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y




Table 9: Contractual Features

This table reports the OLS regression results from Equation (6), incorporating triple in-
teractions among SLB, Trust, and contractual feature variables within the SLB sample.
Number of KPIs, Number of UoPs, and Number of SDGs are defined as the logarithm
of one plus the respective counts of KPIs, UoPs, and SDGs. Penalty is computed as (the
logarithm of one plus) the step-up rate multiplied by the issue size and the number of years
between the SPT target date and maturity when the penalty design is a coupon step-up,
and as the redemption premium multiplied by the issue size when the penalty design is a
premium redemption. SLBP is an indicator for the presence of SLBP verification. The
dependent variable is Yield, defined as the yield (%) at issuance of each bond. SLB is an
indicator equal to one if the bond is a sustainability-linked bond, and Trust denotes the
trust level of the issuer’s country. All other control variables are defined in Appendix Table
Al. Standard errors are clustered at the issuer level and reported in parentheses. Symbols
Frx % and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) ()

Number Number Number
Features = of  Penalty SLBP of of
KPIs UoPs SDGs
Trust 5.199%** 8 568*** 3.948** 4.159* 3.871**
(1.656) (3.092) (1.695) (2.405) (1.580)
Features 0.538  0.077* -0.193 0.472 -0.032
(0.518) (0.046) (0.484) (1.165) (0.288)
Trust x Features -2.061* -0.264** -0.360 -0.540 -0.798
(1.188) (0.132) (1.123) (2.145) (0.750)
Observations 337 224 337 337 337
R-squared 0.763 0.848 0.760 0.757 0.766

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y Y Y Y
Seniority FE Y Y Y Y Y
Coupon Type FE Y Y Y Y Y
Option FE Y Y Y Y Y
Rating FE Y Y Y Y Y

Y Y Y Y Y

Y Y Y Y Y
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Table 10: First SLB

These tables compare the yields of first SLBs with those of follow-up SLBs or conventional
bonds. Panel A reports the OLS regression results from Equation (7). In Columns 1-3, First
SLB is an indicator for the first SLB issued by an issuer, while Seasoned SLB refers to
subsequent SLBs issued by the same issuer. In Columns 4-6, First SLB is defined as SLBs
issued within 90 days of the initial SLB introduction in each country, and Seasoned SLB
refers to those issued outside this 90-day window. Panel B reports the OLS regression results
from Equation (1), augmented with SLB Incumbent and its interaction with Trust. SLB
Incumbent is an indicator equal to one if a given bond—whether SLB or conventional—is
issued after the issuer’s first SLB. The dependent variable is Yield, defined as the yield (%)
at issuance of each bond. SLB is an indicator equal to one if the bond is a sustainability-
linked bond, and Trust denotes the trust level of the issuer’s country. All other control
variables are defined in Appendix Table Al. Standard errors are clustered at the issuer level
and reported in parentheses. Symbols *** ** and * denote statistical significance at the
1%, 5%, and 10% levels, respectively.

Panel A
First SLBs vs. Seasoned SLBs defined at:
Issuer level Country level
(1) (2) (3) (4) (5) (6)

Trust -0.184 -0.042 -0.375 -0.128 -0.080 -0.384

(0.893) (0.850) (0.884) (0.871) (0.871) (0.880)
First SLB -0.530 -0.754 -1.472%* -1.610**

(0.454) (0.457) (0.724) (0.738)
First SLB x Trust 1.527* 1.861** 3.042* 3.474%*

(0.779) (0.781) (1.576) (1.570)
Seasoned SLB -1.105 -1.242* -0.275 -0.504

(0.691) (0.720) (0.379) (0.419)

Seasoned SLB x Trust

2.305%* 2.654%*
(1.145) (1.176)

1.033  1.450%*
(0.642) (0.684)

F(First SLB=Seasoned SLB) 0.42 2.11
p-value (0.518) (0.147)
F(First SLBxTrust=Seasoned SLBxTrust) 0.38 1.46
p-value (0.539) (0.228)
Observations 3619 3,619 3,619 3619 3,619 3,619
R-squared 0.689 0.689 0.691 0.690 0.689 0.692
Bond, Issuer, Country Controls Y Y Y Y Y Y
Seniority FE Y Y Y Y Y Y
Coupon Type FE Y Y Y Y Y Y
Option FE Y Y Y Y Y Y
Rating FE Y Y Y Y Y Y
Industry FE Y Y Y Y Y Y
Year-month FE Y Y Y Y Y Y
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(Continued)

Panel B
(1) (2)
Trust 0.124 -0.328
(0.873) (0.896)
SLB Incumbent 0.138  0.252
(0.526) (0.497)
SLB Incumbent x Trust -0.219 -0.368
(0.882) (0.834)
SLB -0.932**
(0.434)
SLB x Trust 2.180%**
(0.709)
Observations 3,619 3,619
R-squared 0.688  0.691

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y
Seniority FE Y Y
Coupon Type FE Y Y
Option FE Y Y
Rating FE Y Y

Y Y

Y Y

56



Table 11: SLLB vs. GB

This table reports the OLS regression results from Equation (1), using the sample of SLBs
and GBs. Column 1 presents the results when SLBs are compared with all GBs. Column
2 presents the results when the sample is restricted to SLBs with green-related KPIs and
UoPs, along with their matched GBs that are aligned by maturity and coupon, and when
both SLBs and GBs are issued by the same issuers. The dependent variable is Yield, defined
as the yield (%) at issuance of each bond. SLB is an indicator equal to one if the bond is
a sustainability-linked bond, and Trust denotes the trust level of the issuer’s country. All
other control variables are defined in Appendix Table Al. Standard errors are clustered
at the issuer level and reported in parentheses. Symbols ***, ** and * denote statistical
significance at the 1%, 5%, and 10% levels, respectively.

(1) (2)

Pre-matching Post-matching

Trust -0.395 -2.318*
(0.645) (1.360)
SLB -0.842%* -1.205%*
(0.371) (0.499)
SLB x Trust 1.404** 1.379
(0.684) (1.209)
Observations 3,238 367
R-squared 0.656 0.844

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y
Seniority FE Y Y
Coupon Type FE Y Y
Option FE Y Y
Rating FE Y Y

Y Y

Y Y
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Table 12: Generalized Trust vs. Relational Trust

This table reports the OLS regression results from Equation (1), further including inter-
actions between SLB and Issuer Tenure, Issuer Issuance Count, and Issuer Issuance
Volume. Issuer Tenure is the logarithm of one plus the number of days between the first
bond issuance and a given bond’s issuance by the same issuer. [ssuer Issuance Count is
the logarithm of one plus the total number of bonds the issuer issued prior to a given bond.
Issuer Issuance Volume is the logarithm of one plus the total dollar amount of bonds the
issuer issued prior to a given bond. The dependent variable is Yield, defined as the yield (%)
at issuance of each bond. SLB is an indicator equal to one if the bond is a sustainability-
linked bond, and Trust denotes the trust level of the issuer’s country. All other control
variables are defined in Appendix Table A1l. Standard errors are clustered at the issuer level

and reported in parentheses. Symbols *** ** and * denote statistical significance at the
1%, 5%, and 10% levels, respectively.
o @ G (4)

SLB 0.498* 0.349 0.510** -0.519
(0.264) (0.216) (0.254) (0.489)
Issuer Tenure -0.010 -0.091**
(0.015) (0.045)

SLB x Issuer Tenure -0.063 -0.014
(0.039) (0.102)

Issuer Issuance Count 0.012 -0.014
(0.026) (0.052)

SLB x Issuer Issuance Count -0.097 0.130
(0.080) (0.173)

Issuer Issuance Volume 0.003  0.082
(0.013) (0.052)

SLB x Issuer Issuance Volume -0.058* -0.088
(0.034) (0.123)

Trust -0.489
(0.888)
SLB x Trust 2.077H**
(0.699)

Observations 3,619 3,619 3,619 3,619

R-squared 0.690 0.689 0.689 0.694

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y Y Y
Seniority FE Y Y Y Y
Coupon Type FE Y Y Y Y
Option FE Y Y Y Y
Rating FE Y Y Y Y

Y Y Y Y

Y Y Y Y
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Table 13: Trust in Exchange Location

This table reports the OLS regression results from Equation (1), including interactions be-
tween SLB and Exchange Trust. For bonds whose exchange locations are ambiguously
linked to countries or whose exchange information is unavailable, Fxchange Trust is assigned
based on the issuer’s country. The dependent variable is Yield, defined as the yield (%) at
issuance of each bond. SLB is an indicator equal to one if the bond is a sustainability-linked
bond, and Trust denotes the trust level of the issuer’s country. All other control variables
are defined in Appendix Table Al. Standard errors are clustered at the issuer level and
reported in parentheses. Symbols *** ** and * denote statistical significance at the 1%,
5%, and 10% levels, respectively.

O

SLB -0.582 -0.636
(0.456) (0.449)

Exchange Trust -0.270  0.720
(0.907) (0.825)

SLB x Exchange Trust 1.441*% -2.886*
(0.770) (1.618)

Trust -0.984
(0.830)
SLB x Trust 4.458%F*
(1.507)

Observations 3,619 3,619

R-squared 0.689  0.692

Industry FE
Year-month FE

Bond, Issuer, Country Controls Y Y
Seniority FE Y Y
Coupon Type FE Y Y
Option FE Y Y
Rating FE Y Y

Y Y

Y Y
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Table 14: TV Regressions

This table reports the 2SLS regression results, using two country-level instruments: Tropical and Second Person
Dif ferentiation. Tropical is an indicator for whether a country is located in a tropical climate zone. Second Person
Dif ferentiation is an indicator for whether the use of second-person pronouns in spoken language varies with the type of conver-
sation partners in a given country. Trust and SLB x Trust are instrumented by Tropical and Second Person Dif ferentiation,
as well as SLB x Tropical and SLB x Second Person Dif ferentiation. The first-stage regressions are reported in Columns
1, 4, 7, and 10 (and in Columns 2, 5, 8, and 11), while the second-stage regressions are reported in Columns 3, 6, 9, and
12. Columns 1-3 use FEs without controls; Columns 4-6 add bond controls; Columns 7-9 add bond and issuer controls; and
Columns 10-12 add bond, issuer, and country controls. The dependent variable is Yield, defined as the yield (%) at issuance of
each bond. SLB is an indicator equal to one if the bond is a sustainability-linked bond, and T'rust denotes the trust level of the
issuer’s country. All other control variables are defined in Appendix Table A1l. Standard errors are clustered at the issuer level
and reported in parentheses. Symbols *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) 3) (4) (®) (6) (7) (®) (9) (10) (11) (12)

1st 2nd 1st 2nd 1st 2nd 1st 2nd
Trust Trust x SLB Yield Trust Trust x SLB Yield Trust Trust x SLB Yield Trust Trust x SLB Yield
Trust 3.105%* 2.147% 1.821 0.122
(1.254) (1.097) (1.206) (1.043)
Trust x SLB 0.423* 0.587** 0.686** 0.593**
(0.224) (0.280) (0.283) (0.252)
Tropical -0.369%FF  -0.108%** -0.372FFF  (.0997%F* -0.391%#%  _0.094%** -0.223%** -0.048*
(0.029) (0.022) (0.030) (0.022) (0.023) (0.021) (0.051) (0.026)
Second Person Dif ferentiation -0.125%FF - _(.132%F* -0.122%FF - _(.1227%F% -0.114%FF  _0.118%** -0.141%FF - -0.136%**
(0.008) (0.011) (0.008) (0.010) (0.008) (0.009) (0.009) (0.013)
Tropical x SLB 0.046 0.073*** 0.063* 0.090%** 0.076***  0.095%** 0.166*** 0.072%*
(0.031) (0.026) (0.033) (0.026) (0.027) (0.024) (0.063) (0.030)
Second Person Dif ferentiation x SLB -0.010 0.442%** -0.028**F*%  (.381*** -0.031%%*%  (.380*** -0.025%*%  (0.392%**
(0.006) (0.013) (0.008) (0.019) (0.008) (0.019) (0.005) (0.018)
Observations 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619 3,619
Kleibergen-Paap F-statistic 110.606 108.281 113.182 75.157

Industry FE
Year-month FE

Country Controls N N N N N N N N N Y Y Y
Issuer Controls N N N N N N Y Y Y Y Y Y
Bond Controls N N N Y Y Y Y Y Y Y Y Y
Seniority FE Y Y Y Y Y Y Y Y Y Y Y Y
Coupon Type FE Y Y Y Y Y Y Y Y Y Y Y Y
Option FE Y Y Y Y Y Y Y Y Y Y Y Y
Rating FE Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y




Appendix

Table A1l: Variable Definitions

Variable

Definition

Bond variables:
Amount
Maturity

Listed

Private

ESG Insured

Yield

Logarithm of issuance amount (in $ million). Source: Bloomberg
Number of years from issuance to maturity, with a value of 100
assigned to perpetual bonds. Source: Bloomberg

Indicator equal to 1 if the bond is listed on an exchange, and 0
otherwise. Source: Bloomberg

Indicator equal to 1 if the bond is privately placed, and 0 otherwise.
Source: Bloomberg

Indicator equal to 1 if the issuer’s ESG framework or related docu-
ments specify the name and type of external assurance, and 0 oth-
erwise. Source: Bloomberg

Yield (%) at issuance. Source: Bloomberg

Issuer variables:
Leverage

Sales Growth
EBITDA
Prob. Default

Ratio of total liabilities to total assets. Source: Bloomberg

Annual percentage change in sales. Source: Bloomberg

Logarithm of EBITDA. Source: Bloomberg

One-year default probability (%) based on the Bloomberg model.
Source: Bloomberg

Country variables:

Trust

GDP

Inflation
Creditor Rights
Rule of Law

EPS

Health Risk

Population Growth

Country-year average trust level, based on WVS/EVS responses to:
“Generally speaking, would you say that most people can be trusted,
or that you need to be very careful in dealing with people?” Re-
sponses are coded 1 if “most people can be trusted” and 0 otherwise.
Source: WVS, EVS

Logarithm of gross domestic product (constant 2015 USD). Source:
WDI

Annual percentage change in the consumer price index (CPI, base
year 2015). Source: WDI

Index of secured creditor rights in bankruptcy, from 0 (weak) to 4
(strong). Source: Djankov, McLiesh, and Shleifer (2007)
Perceptions of contract enforcement, property rights, the police, the
courts, and crime/violence risk. Source: WGI

Environmental Policy Stringency Index, ranging from 0 (least strin-
gent) to 6 (most stringent), covering climate change and air pollution
policies. Source: OECD

Country-year average of environmental health risks, including air
pollution, climate hazards, hazardous substances (e.g., lead, radon),
unsafe water/sanitation, occupational, and behavioral risks. Source:
OECD Mortality and Welfare Costs from Environmental Risks
Annual population growth rate, measured as the exponential growth
rate of midyear population. Source: WDI
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Table A1 (Continued)

Variable

Definition

FEducation

Government E f fectiveness

Political Stability

Control of Corruption

Gross enrollment rate (primary, secondary, tertiary), scaled 0-1.
Source: WDI

Perceptions of public service quality, civil service capac-
ity /independence, policy quality /implementation, and government
commitment credibility. Source: WGI

Perceptions of the likelihood of political instability and/or politically
motivated violence, including terrorism. Source: WGI

Perceptions of the extent to which public power is exercised for pri-
vate gain, including corruption and state capture by elites/private
interests. Source: WGI
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Internet Appendix
“Social Trust and Sustainium:

Evidence from Sustainability-Linked Bonds”

November 2025

Abstract

This Internet Appendix is organized into three sections. Internet Appendix I: Con-
ceptual Framework offers a detailed discussion of the underlying hypotheses. In-
ternet Appendix II: Additional Tables reports descriptive statistics of bonds and
presents robustness tests. Internet Appendix III: Institutional Background on
Sustainability-Linked Bonds provides detailed background information on the SLB
market.



Internet Appendix I: Conceptual Framework

Incentive Channel

We first consider the case in which investors—hereafter referred to as sustainability-maximizing
investors—derive utility directly from the issuer’s sustainability outcome. Let S denote the
sustainability outcome (e.g., emissions reduction, renewable energy share, or carbon intensity
improvement ), which may be stochastic at the firm level, and let E[S|T| denote the expected
sustainability outcome conditional on the level of generalized trust 7" in the issuer’s home
country. Under conventional issuance (i.e., the counterfactual scenario without explicit SLB
incentives), the expected outcome is denoted FEo(T) = E[Sy|T]. Let E* represent an am-
bitious benchmark outcome valued by sustainability-maximizing investors (e.g., a net-zero
emissions pathway by 2050, full renewable sourcing, or a Paris-aligned carbon-intensity tar-
get).

Sustainability-maximizing investors pay a premium for SLBs proportional to the expected
improvement in sustainability performance that the SLB can induce, relative to what would
be achieved under the CB. Since the SLB is designed to close that gap—by creating con-
tractual incentives to improve sustainability—its value reflects how far the issuer is from
the benchmark. Formally, let v(-) be the investor’s valuation function of sustainability, and
let & > 0 convert this valuation into price units. The SLB premium under the Incentive
Channel is given by

Prem™C(T) = o [v(E*) — v(Eo(T))],

with v'(-) > 0 and v”() < 0.

The assumption that E)(T") > 0 reflects that generalized trust operates as an informal
but powerful constraint on opportunistic behavior. In high-trust environments, issuers in-
ternalize stronger social and reputational discipline: engaging in opportunistic sustainability
reporting or setting minimally binding targets can lead to costly loss of credibility and exclu-
sion from future financing arrangements that rely on implicit or relational contracts. Hence,
even without explicit incentivization through SLBs, firms in high-trust settings are less likely
to engage in symbolic or purely compliant behavior and more likely to undertake genuine,
observable sustainability efforts. In contrast, in low-trust environments, weak informal en-
forcement allows issuers to satisfy only minimal standards, yielding lower expected baseline
outcomes. Consequently, the counterfactual CB outcome Ey(T') rises with trust, reducing

the gap that SLBs need to close and thus the premium investors must pay.!

!This mechanism is consistent with the theoretical framework of Aghion, Algan, Cahuc, and Shleifer
(2010, QJE), who show that distrust increases demand for formal regulation, while high-trust environments
rely more on informal enforcement and social discipline.



Given this, the marginal need for explicit incentives through the SLB contract falls as

trust increases, implying

d Prem™¢

o = —a v (By(T) By(T) < 0.

Hence, higher trust reduces the ex-ante incentive premium investors must offer: issuers are
already less opportunistic, and investors anticipate higher baseline sustainability performance

even without additional inducement.

Label Channel

While the Incentive Channel views SLBs as a commitment device that changes firm behavior,
the Label Channel emphasizes the valuation of the SLB label itself. Investors may value the
sustainability label for nonpecuniary or regulatory reasons at the time of issuance, before
any sustainability outcomes are realized. These investors derive surplus from the label’s
reputational or mandate value, leading to higher demand for SLBs than for comparable con-
ventional bonds (CBs). Let the baseline demand for SLBs be @Q = D(P), with D'(P) < 0.
The label term shifts demand outward by SUL(T), where 5 > 0 measures the aggregate
strength of label-related preferences and UL (T') captures the intensity of label utility aris-
ing from both taste-driven (reputational or warm-glow) and mandate-driven (regulatory or
client-based) motives. Each of these motives tends to be stronger and more credible in high-
trust environments, as social norms and institutional mechanisms reinforce the recognition
and legitimacy of sustainability-linked instruments. Trust therefore amplifies the effective
demand for SLBs by enhancing the perceived credibility, social signaling, and institutional
recognition associated with the label.

The market-clearing condition for a given issuance quantity @), is

We analyze the effect of the label by expanding demand locally around the prevailing equi-
librium price P, defined by Q, = D(P) when there is no label premium. That baseline
corresponds to the equilibrium price of the comparable conventional bond, so P = Pcg. The
new equilibrium price incorporating the label effect is P = Psp.

Because SLB issuance typically represents a small share of the overall bond market and
observed price premia are modest—on the order of a few basis points—the equilibrium shift

induced by label-driven demand can be treated as a small perturbation of the baseline.



Consequently, a first-order Taylor expansion of D(P) around P = Pcg provides an accurate

local representation of the price adjustment:

D(P) ~ D(P) + D'(P) (P — P).

Substituting into the market-clearing condition and noting that D(P) = Qs gives
D'(P) (P — P)+ BUL(T) =~ 0.
Defining AP = P — P, the first-order change in price, we obtain
D'(P)AP + BUL(T) =~ 0.

Here, P = Pcp represents the equilibrium price of the conventional bond, and P = Py
denotes the new equilibrium price of the sustainability-linked bond after accounting for label-
driven demand. The difference AP = Ps;g — Pcp therefore measures the SLB premium in
price space. Because D'(P) < 0, the outward shift in demand (BUL(T) > 0) increases
the equilibrium price, implying that investors are willing to pay more—accepting a lower
yield—for the SLB label.

Let n = —D'(P) > 0 denote the absolute local slope of demand. The resulting label
premium is

Prem™*®(T) = Pyip — Pop = v UL(T),
n

indicating that the price wedge between SLBs and CBs is proportional to the label-induced
demand shift and inversely proportional to the slope of investor demand. In other words,
the price impact of the label is stronger when investor demand is less elastic. Because UL (T')
increases with trust—reflecting both stronger reputational payoffs from prosocial investing
and greater institutional credibility of sustainability mandates—the Label Channel predicts
that the SLB premium should rise with trust:

d Prem™*B

> 0.
dr



Cash Flow Channel

SLBs can deliver additional cash flows to investors when KPI targets are missed (e.g., coupon
step-ups or similar penalties). For a given contractual Penalty specified in the prospectus,

the ex-ante expected cash-flow value is
E[CF|T] = Penalty x Pr(miss|T") x Pr(honest reporting/enforcement|T"),

where T denotes generalized trust. Write 7(7") = Pr(honest reporting/enforcement|7") with
©(T) > 0.

Composition view of misses. Let KPI targets vary in bindingness § € [0, 1], with higher
) representing tighter (more ambitious) targets. Let h(J|7) denote the density of ¢ and
p(d) € (0,1) the miss probability conditional on §, with p'(6) > 0. Then

Pr(miss|T) = /Olp((S) h(6|T) do, = E[CF|T] = Penalty =(T) /Olp(é) h(6|T) do.

Differentiating gives two channels through which trust raises expected penalty cash flows:

w _ Penalty {W/m /0 p(8) h(S|T) d6 + (T /0 p(6) % d(S] |

The first term is the enforcement effect (7'(T") > 0); the second is the composition effect
(trust shifts mass in A(-|T") toward more binding targets, where p(d) is higher, as shown
below).

Binding-effort assumption. At the issuer level, let S = g(e; #)+¢ denote the sustainabil-
ity outcome, where e € [0, (0)] is sustainability effort, 6 represents firm-specific technological
or cost parameters, and e captures unsystematic performance shocks. The KPI target is 7.

The issuer chooses effort to minimize expected costs:

min C(e;0) + Penalty - n(T) - F.(7 — g(e; 0)),
_min C(e;6) + Penalty - (T) - F. (7  g(c:6))

where C(e;0) is the convex cost function of effort and F. is the cdf of €. The first-order

condition (FOC) for an interior optimum is

Ce(e;0) = Penalty - (T) - f(7 — g(e:0)) ge(es ),



where f. is the corresponding pdf. The left-hand side represents the marginal cost of effort,
and the right-hand side the marginal benefit of reducing the probability of paying the penalty.

If the target is genuinely binding, even at the technological frontier—that is, when the
firm exerts its maximum feasible effort ¢ = €(f)—the marginal benefit of additional effort

exceeds or equals its marginal cost:
Ce(e(0);0) < Penalty - n(T) - f-(7 — g(€(0); 0)) g (e(6); 0).

In this case, the FOC cannot be satisfied within the feasible region, and the optimal solution

lies at the boundary:
Oe*

or

This corner solution captures the binding-effort assumption: once the KPI target is truly

e*(T,0) = &(6), 0.

binding, the issuer already operates at its technological limit, and trust no longer affects

effort directly.

Microfoundation for bindingness. The extent to which a target binds depends on the

gap between what the issuer can achieve at full effort and the KPI requirement:
gap(0) = 7 — g(e(6); 0).

If this gap is positive, the target is binding; otherwise, it is non-binding or “empty.” Define

a monotone transformation

6 = ¢(gap(9)),  ¢'(-) >0,

as a reduced-form index of bindingness, mapping the firm-level gap into a dimensionless
measure 0. Higher ¢ implies tighter targets and larger miss probabilities. Across issuers,
trust affects the distribution h(0|7T): low-trust environments exhibit more empty targets

(mass at low §), while high-trust environments exhibit more binding targets (mass at high

5).

Empirical plausibility. These assumptions are consistent with observed SLB practices.
The Sustainability-Linked Bond Principles explicitly require SPTs to be material, quan-
titative, ambitious, monitored, and externally verified, discouraging trivially achievable
(“empty”) targets. In practice, step-ups have been triggered in large European issues (e.g.,

Enel), and cohort monitoring reports document non-trivial “not on track” shares. Such ev-



idence supports the view that, once targets are binding, issuers already operate at or near

their feasible frontier, consistent with the binding-effort assumption.

Pricing. Expected penalty cash flows map into the SLB premium via a positive scaling

parameter v > 0:
1
Prem“"(T) = Psip — Pog = v E[CF|T] = ~ Penalty F(T)/ p(0) h(0|T) dé,
0

so that

CF 1 !
—dP;ejljl = v Penalty {W/(T)/O p(0) h(d|T) dé + W(T)/O p(9) % dd} >0

Trust thus amplifies the cash-flow component of the SLB premium by promoting credible,

binding targets and more reliable enforcement.

Summary

Combining the three mechanisms yields the total SLB-CB spread differential:

Prem(T) = a [o(E") — v(Eo(T))] + £ UL(T) + Pen(T) / p(8)F(81T)d5

h g —— 4
Incentive, [T Label, 1T g

Cash Flow, 17"

The first term predicts lower SLB premia in high-trust environments, while the latter two
predict higher premia. The relative magnitudes of these effects determine the net empirical

relation between trust and SLB pricing.



Internet Appendix 1I: Additional Tables

Table TA.1: Bond Detalils

This table reports the issuance of sustainability-linked bonds (SLBs), conventional bonds
(CBs), and green bonds (GBs), categorized by region, industry, credit rating, Key Perfor-
mance Indicators (KPIs), use of proceeds (UoP), Sustainable Development Goals (SDGs),
and Sustainability-Linked Bond Principles (SLBP) verification.

Panel A
SLB CB GB

Num. Amt.($ mil) Num. Amt.($ mil) Num. Amt.($ mil)
Region:
Americas 68  47,178.97 335 196,396.50 300 138,777.56
Asia-Pacific 129  23,548.29 2,320 489,678.10 1,334 214,062.25
Europe 140  74,376.38 627 378,896.30 1,255 403,116.22
Industry:
Bank 1 601.38 72 16,264.33 317  90,051.67
Financial 39 11,457.48 740 117,555.00 850 154,986.25
Gas transmission 5 3,378.28 44 25,353.99 0 0.00
Govt agency 0 0.00 21 1,465.17 93  27,348.91
Govt regional 0 0.00 0 0.00 23 15,818.54
Industrial 224 94,531.83 1,567 534,360.90 1,026 246,948.14
Special purpose 17 13,634.30 69 60,643.14 41  16,695.00
Telephone 8 3,588.18 96  62,236.95 12 8,151.99
Trans - non rail 7 1,741.47 88  36,778.14 15 2,590.56
Trans - rail 1 73.08 0 0.00 23 7,048.12
Utility - elec 35 16,097.64 565 206,882.60 480 183,144.01
Utility - gas 0 0.00 20 3,430.63 9 3,172.85
Rating:
AAA 0 0.00 30 12,927.70 81 75,973.40
AA+ 0 0.00 21 11,217.10 24  16,126.90
AA 1 1,385.04 2 1,939.05 34  14,893.90
AA- 1 709.03 15 17,045.80 27  13,760.50
A+ 3 1,451.92 52 20,100.70 56 24,213.10
A 11 5,173.64 106  43,461.70 49  21,896.70
A- 15 9,523.69 89 43,998.80 133 64,361.20
BBB+ 18 14,198.50 208 132,537.00 197 108,125.00
BBB 29 17,179.50 128  70,401.60 146  87,089.40
BBB- 29 18,640.90 136 104,297.00 119 68,519.10
BB+ 16  10,890.10 36  27,159.80 48  26,903.20
BB 25 15,920.30 38 2749780 25 17,115.30
BB- 12 9,924.04 38 39,193.30 16 9,498.22
B+ 8 7,464.91 10 7,763.47 2 2,000.00
B 16 8,025.34 7 2,981.22 4 1,485.81
B- 2 800.00 6 4,215.92 2 1,488.77
CCC+ 0 0.00 4 3,256.00 0 0.00
Missing 151 23,816.70 2,356 494,977.00 1,926 202,506.00
Total 337 145,104.00 3,282 1,064,971.00 2,889 755,956.00




(Continued)

Panel B
SLB CB GB

Num. Amt.($ mil) Num. Amt.($ mil) Num. Amt.($ mil)
KPI:
ESG score 23 14,360.47
Eco 194  87.417.14
Other 120 43,326.04
Multiple KPIs:
No 280 112,270.00
Yes 57 32,833.60
UoP:
Eco 217 94,619.41 10 2,135.39 2,818 729,657.60
GCP 95  47,728.39 905 462,321.20 71  26,298.44
Other 25 2,755.85 2,367 600,514.30 0 0.00
Multiple UoPs:
No 147 66,903.71 2,527 720,009.30 2,462 623,701.00
Yes 190  78,199.93 755 344,961.60 427 132,255.00
SDG:
Eco 35 18299.41 2 1045.774 190  74619.69
Other 184  63104.85 3276 1063497 1368 301612.00
SCL 118  63699.38 4 427.7835 1331 379724.35
Multiple SDGs:
No 212 74,957.34 3,277 1,063,793.00 1,526 341,342.44
Yes 125 70,146.31 5 1,177.78 1,363 414,613.59
SLBP verification:
No 132 45,229.21 3,275 1,062,694.00 2,889 755,956.03
Yes 205  99,874.43 7 2,276.50 0 0.00
Total 337 145,103.64 3,282 1,064,971.00 2,889 755,956.03
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Table TA.2: TV Regressions for Matched Samples

This table reports the 2SLS regression results for matched samples, using two country-level instruments: Tropical and Second
Person Dif ferentiation. Tropical is an indicator for whether a country is located in a tropical climate zone. Second Person
Dif ferentiation is an indicator for whether the use of second-person pronouns in spoken language varies with the type of conver-
sation partners in a given country. Trust and SLB x Trust are instrumented by Tropical and Second Person Dif ferentiation,
as well as SLB x Tropical and SLB x Second Person Dif ferentiation. The first-stage regressions are reported in Columns
1, 4, 7, and 10 (and in Columns 2, 5, 8, and 11), while the second-stage regressions are reported in Columns 3, 6, 9, and 12.
The matching criteria are issuer, maturity, and coupon in Columns 1-3; issuer, maturity, coupon, and amount in Columns 4-6;
issuer, maturity, coupon, amount, and listing status in Columns 7-9; and issuance date in Columns 10-12. In each case, up to
five CBs are matched per SLB. The dependent variable is Yield, defined as the yield (%) at issuance of each bond. SLB is
an indicator equal to one if the bond is a sustainability-linked bond, and Trust denotes the trust level of the issuer’s country.
All other control variables are defined in Appendix Table A1l. Standard errors are clustered at the issuer level and reported in

parentheses. Symbols *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) 2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
1st 2nd 1st 2nd 1st 2nd 1st 2nd
Trust Trust x SLB Yield Trust Trust x SLB Yield Trust Trust x SLB Yield Trust Trust x SLB Yield
Trust -1.119 -1.806 -1.488 4481
(1.897) (1.915) (1.985) (1.466)
Trust/\XSLB 0.869** 0.966%** 0.853** 0.934%**
(0.366) (0.368) (0.350) (0.263)
Tropical -0.200%**  -0.108* -0.208%**  -0.116* -0.225%%F _0.147* -0.253%%F _0.097**
(0.063)  (0.064) (0.065)  (0.061) 0.073)  (0.076) (0.052)  (0.041)
Second Person Dif ferentiation S0.179%FF 0. 267FFF S0.174%FF (. 25Tk S0.175%FF  ().245%F* S0.179%FFF (. 274%*
0.017)  (0.033) (0.018)  (0.032) (0.017)  (0.031) (0.016)  (0.027)
Tropical x SLB 0.178** 0.090 0.191** 0.110 0.207** 0.143* 0.205%** 0.149%**
(0.081)  (0.073) (0.083)  (0.069) 0.091)  (0.085) 0.070)  (0.052)
Second Person Dif ferentiation x SLB -0.014**  (0.385%** -0.011* 0.390%** -0.008 0.392%** -0.005 0.431%**
(0.006)  (0.020) (0.006)  (0.020) (0.006)  (0.019) (0.005)  (0.017)
Observations 959 959 959 971 971 971 969 969 969 1,585 1,585 1,585
Kleibergen-Paap F-statistic 31.837 27.912 30.774 43.801
Country Controls Y Y Y Y Y Y Y Y Y Y Y Y
Issuer Controls Y Y Y Y Y Y Y Y Y Y Y Y
Bond Controls Y Y Y Y Y Y Y Y Y Y Y Y
Seniority FE Y Y Y Y Y Y Y Y Y Y Y Y
Coupon Type FE Y Y Y Y Y Y Y Y Y Y Y Y
Option FE Y Y Y Y Y Y Y Y Y Y Y Y
Rating FE Y Y Y Y Y Y Y Y Y Y Y Y
Industry FE Y Y Y Y Y Y Y Y Y Y Y Y
Year-month FE Y Y Y Y Y Y Y Y Y Y Y Y




Internet Appendix III: Institutional Background on Sustainability-
Linked Bond

Market Structure: Market development has been rapid but cyclical. Global issuance
surged in 2021, surpassing USD 90 billion, before moderating in 2022-2023 amid broader
fixed-income market volatility and heightened concerns over credibility and greenwashing.
More recently, issuance has diversified geographically, though Europe remains the dominant
hub. Asia has gained traction as a center for corporate issuance, North America has shown
steady but smaller participation, and Africa and Oceania account for emerging but still
modest shares of the global market. Figure IA.1 illustrates these dynamics, showing both

the post-2021 contraction and the varied regional contributions to the SLB market.

Figure IA.1: SLB Issuance per Region
Source: ICMA & LuxSE database

97.1bn

80bn

63.1bn

57.3bn

36.1bn

20on

16.6bn

Obn

EACE)

@ Africa @ Asia @ Europe @ North America @ Oceania @ South America

Regions Africa Asia Europe Morth America Oceania

Year Issued amount USD % per type region  Issued amount USD % per type region  Issued amount USD % per type region  Issued amount USD % per type region  Issued amount USD % per type region
2021 11,160372,334.8 11508 56,703,776317.8 6043% 178577737118 16.40% 3,452,625,520.9 3.56%
2022 5.520599,877.2 799% 451173116306 65.26% 13,708,242,311.0 19.53% 69,918,351.9 0.10%
2023 153,037,683.5 0.27% 7,514,597 354.1 13655  28,972,9162508 S059%  10,590,026,682.5 16.49% 420,114,017.1 073%
2024 48,289,579.8 013% 97843338258 2708%  24,0004210290 66.44% 1,496,297,014.3 4,14%

2025 1,318,890,237.3 7843 126737282482 76.35% 2,507,727,838.7 15.11% 100,000,000.0 0.60%
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The credibility of the SLB market rests heavily on institutional frameworks. The ICMA
SLBP provide the global voluntary benchmark, emphasizing material KPIs, ambitious SPTs,
regular reporting, and independent verification. Increasingly, regulators and exchanges have
incorporated these principles into disclosure and listing requirements, thereby reinforcing
market discipline. For instance, the EU Sustainable Finance Disclosure Regulation (SFDR)
and the EU Green Bond Standard (EUGBS) shape investor expectations,? while Asian and
African jurisdictions are advancing national taxonomies and disclosure frameworks that in-

teract with SLB issuance practices.

Key Performance Indicator (KPI) and Sustainability Performance Targets (SPT):
KPI and SPT are central to the design of SLBs. KPIs are quantifiable measures of sus-
tainability outcomes—such as greenhouse gas emissions, renewable energy use, or gender
diversity—chosen for their materiality and relevance. SPTs are forward-looking benchmarks
tied to these KPIs, specifying the level of improvement the issuer commits to achieve within
a defined timeline. Together, they form the contractual foundation of SLBs, determining
whether financial characteristics, such as coupon step-ups, are triggered and directly linking
issuers’ cost of capital to the credibility of their sustainability commitments. The ICMA
Sustainability-Linked Bond Principles (2020, updated 2023) emphasize the selection of ma-
terial KPIs and ambitious SPTs, and require issuers to provide regular (at least annual)
progress reports. These disclosures should present current KPI performance, explain mea-
surement methodologies, and assess progress toward SPTs, and they must be made publicly
accessible—typically through annual sustainability or integrated reports, or dedicated SLB
updates. Figure IA.2 provides an example of such reporting: Teva Pharmaceutical Industries

Ltd.’s disclosure on progress toward its SPT, published on February 27, 2023.

2See https://finance.ec.europa.eu/sustainable-finance/disclosures/sustainability-rel
ated-disclosure-financial-services-sector_en and https://finance.ec.europa.eu/sustainab
le-finance/tools-and-standards/european-green-bond-standard-supporting-transition_en for
details.

3The full SEC Form 424B5 (Supplemental Prospectus) is available at https://www.sec.gov/Archives
/edgar/data/818686/000119312523049644/d446657d424b5 . htm.
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Figure IA.2: Progress Report Sample
Source: SEC Edgar

Teva Progress Towards Sustainability Performance Targets

heremn, the documents and other mformation on our website are not mcorporated by reference.

Below 1s a summary of our progress to date towards the Sustainability Performance Targets:

In connection with this offermng, we mtend to follow the Sustamability-Linked Fmancing Framework (the “Framework™) published in
October 2021, as updated in July 2022. The Sustainability Performance Targets set by the October 2021 Framework have remained the same since
publication. The key updates implemented by the July 2022 Framework include: (1) updating the baselines in respect of the SPT 1a and SPT2 key
performance mdicators, and (i1) updating the measurement period for the achievement of SPT 1a. IS8 ESG’s second party opinion with respect to
these updated key performance indicators can be found on our company website. Other than the documents expressly incorporated by reference

)]

six TAs in focus on the WHO EML published in September 2021.

(111) cardiovascular diseases; (1v) mental health: (v) diabetes; and (vi) pain/palliative care. The portfolio of medicines in scope includes those relevant to the

Key Performance Sustainahbility Performance Current
Category I ded Outcome Indicators Target Baseline Data Performance
KPI 1a - Regulatory SPT la - Increase the
= ! cumulative number of new ”
submssions of regulatory 30 submissions 21
= : wary 1, 2022
Regulatory products on the WHO submissions in LMICs on the | during the period (Jan L. 202
. EML treating NCDs in ) . N N to December 31.
Submissions | . - WHO's EML across sixkey | January 1, 2017 20177
. ) low- and middle-income 1 zro. : 2022 data -
Target Increase access to Teva’s portfolio of conntrics TAs by 150% made during the| to December 31, pre-external
medicines on the World Health . period between 2022 2020. i
T N (LMICs) across six focal - . assurance)
Organization’s (“WHO™) therapeutic areas (TAs)(D and 2025 as set against the
Model Lists of Essential P Baseline Data
Medicines (“EML7) to SPT 1b - Increase access to
address the rising burden of KPI 1b - Product volume| medicine program product
non-communicable diseases (“NCDs”) in through four access to volume by 150% 1n 2023 361,711
) : - ; = 496 430 doses 5
low- and middle-income countries medicine programs, through four access to N (January 1, 2022
Product e . . - . ; . from January 1,
3 (“LMICs™) including donations and | medicine programs. including to December 31.
Folume . - P - : . 2020 to0
Tarcet social business(Z) in donations and social business December 31 2022 data -
78 LMICs on the WHOs in LMICs on 2020 : pre-external
EML across the sickey | the WHO's EML across six o assurance)
TAs key TAs as set against the
Baseline Data
- 259, I N 374,673 tCO2Ze
N KPI 2 - Absolute GHG SPT 2 - 25% reduction in 659,787 thZe (Tannary 1, 2021
Emissions . =T - absolute Scope 1 and 2 GHG |  from January 1. v
3 Absolute greenhouse gas (“GHG™) emissions emissions reduction - N - A to December 31,
Reduction o= - emissions by 2025 and by 2019 to
reduction (in tCO2e) (Scope 1 and 2) (in 0 for 2021 data - post-
Target 46% by 2030 as set against the] December 31,
tCO2e) - external
Baseline Data 2019. .
assurance)3)
Therapeutic Areas (“TAs™) consist of: (1) oncology (adult oncology (KPI 1b only) and pediatric oncology (KPI 1a and KPI 1b)); (i1) respiratory diseases;
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Sustainability-Linked Bond Principles (SLBP): The SLBP, published by ICMA in
2020 and updated thereafter, set the core guidelines for the SLB market. Because SLBs
tie financing costs to SPTs rather than earmarked use-of-proceeds, the SLBP ensure tar-
gets are material, transparent, and credible. To reduce greenwashing risks, they require
issuers to define KPIs, explain SPT calibration, and obtain external verification—typically
a second-party opinion at issuance and annual assurance reports. These mechanisms en-
hance comparability, accountability, and investor trust. Figure IA.3 illustrate examples of

pre-issuance second-party opinion from ISS ESG and DNV.

Figure TA.3: Second-Party Opinion Sample
Source: ICMA & LuxSE database

Findings and DNV’s Opinion

SECOND PARTY OPINION ISS ESG
St R o1 G 7 e 2y o & DNV has conducted the external review engagement in accordance with the Sustainability-Linked Bond

and Sustainability-Linked Bond Framework
Principles (SLBP). The review has included i} checking whether the provisions of the SLBP were

consistently and appropriately applied and ii} the collection of evidence supporting the review. DNV's
findings are listed below:
1SS ESG SPO ASSESSMENT SUMMARY 1. Principle One: Selection of Key Performance Indicators (KPIs). Within the Framework, ADL

identified one material KPI to the business where the Company commits to future sustainability
improvements within a predefined timeline towards 2030:

SECTION EVALUATION SUMMARY +  Absolute carbon emissions, Scope 1 and Scope 2 (in tCO2e)

Part 1: KPI selection: Relevant and core to issuer's business model and sustainability The KPI selected is core and material to ADI as it was identified as a material issue in the Company's
profile. Material to the company’s direct operations but not material to the most recent materiality assessment. It also aligns with the Engineering Good Climate plan launched
KPI selecti d  whole Corporate Value Chain’ in 2020 by ADI, in which the Company established goals to become carbon neutral by 2030 and
selection an P . achieve net zero emissions by 2050 or sooner, in line with the Paris Agreement. The KPI is further

SPT calibration recognized to be core and material to the semiconductor industry through the Sustainability
Sustainability Performance Target (SPT) calibration: Accounting Standard Board (SASB) Materiality Map, which identifies Scope 1 Emissions and the
0 (oo Cm TR Coes e o e Errs e 2 QR approach to manage and reduce emissions from Scope 1 sources as a top ESG issus for the sector

perspective but in line with past efforts to reach its long-term objective
Based on the work undertaken, DNV can confirm that the KPI is material to the Company’s

A )
KPI * EImegh ety gry overarching sustainability strategy. The rationale and process for KPI selection, as well as its
*  Ambitious against the Paris Climate Goals® definition, measurability and verifiability, are deemed to be robust, reliable and in accordance with
the SLBP.
“Reduction of
Scope 1 &2 GHG . . ‘ . " 2. Principle Two: Calibration of Sustainability Performance Targets (SPTs). DNV concludes that
Emissions” The KPI selected is ralevant and core to the issuer’s business model and consistent with its the SPTs are meaningful and relevant in the context of ADI's broader sustainability and business
sustainability strategy. The KPl is considered as material to General Mills' operations and strategy and that the SPTs represent a material improvement over a predefined timeline.

activities that the company has direct control of (Scope 1 and 2 emissions). However, it is
con: red as not material to the whole Corporate Value Chain as it does not cover Scope
3 emissions, representing 96% of the issuer’s GHG emissions in 2020. It is appropriately

SPT DNV considers the SPTs to be aligned with ADI’s sustainability strategy and are reflective of ADI’s

environmental sustainability priorities.

“Scope 1and 2

- measurable, quantifiable, externally verifiable and benchmarkable. The SPTs related to GHG emissions were developed utilizing the Science-Based Target Initiative,
GHG emissions % considering the 1.5°C scenario. DNV concludes that -27% and -50% reduction in emissions by 2025
reduction equal The SPT calibrated by General Mills s ambitious against sectorial peers and against the and 2030 respectively, as compared to its 2019 basellrlm, is ambitious lcompared tu‘thel(umpany‘s
p——— e ' h nE past performance as well as peers, and is consistent with the overall aim of the Paris Climate Goals.

Paris Climate Goals. However, 155 ESG finds the SPT calibrated by General Mills is less DNV can confirm that the SPT is above a "Business as Usual” trajectory.

21% as ambitious from a quantitative perspective but in line with the company’s past efforts to
measured by reach its long term objective. The SPT s an interim target for General Mills’ 2030 goal to DNV has reviewed the evidence provided and can confirm that the SPT is based on a clear calculation
o ——— reduce absolute GHG emissions by 30%, which has been approved by the SaTi to be methodology and ADI has provided historic performance from 2018. The SPT has a defined baseline

(2019) and target years (2025 and 2030).

2025 compared consistent with reductions required to keep global warming to 1.5°C. The target is setina
to the 2020 clear timeline, is benchmarkable and Is supported by a credible strategy and action plan. DNV also reviewed the credibility of ADI's approach to achieving the SPTs by reviewing the Carbon
baseline” Emissions Reduction Roadmap and concludes that this plan is viable and it is possible to meet the

SPT targets outlined in the Framework.

Whereas GBs are assessed against taxonomies that specify eligible projects, SLBs gen-
erally fall outside taxonomy scope. Still, issuers often align their KPIs with taxonomy
thresholds, such as GHG-reduction targets under the EU Taxonomy. Thus, taxonomies
and the SLBP play complementary roles: taxonomies define sustainable activities, while the
SLBP ensure SLBs are structured with ambitious, verifiable targets, supported by SPOs and

reporting.
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UN Sustainable Development Goals (SDGs): SLBs link issuers’ financing costs to
SPT, which are often aligned with the UN SDGs. While, in principle, SLBs can reference
all 17 goals, in practice targets are concentrated in a few measurable areas.

The most frequent overlaps with GSS bonds are SDG 7 (Clean Energy), SDG 12 (Respon-
sible Consumption and Production), SDG 13 (Climate Action), and SDG 11 (Sustainable
Cities and Communities).? Energy and utilities issuers typically commit to renewable gener-
ation and carbon reduction (SDG 7, SDG 13), manufacturers to waste and circular economy
initiatives (SDG 12), and real estate or infrastructure developers to efficiency and green
transport (SDG 11). Among these, climate action under SDG 13 remains the most common
KPI across sectors.

SLBs also extend to social objectives.” Gender equality (SDG 5) is targeted through di-
versity and pay-gap metrics, while clean water and sanitation (SDG 6) is addressed through
water-use and treatment commitments. Other examples include workplace safety and train-
ing (SDG 8), sustainable innovation (SDG 9), and financial inclusion (SDG 10). Broader
environmental stewardship appears in commitments to reduce ocean pollution (SDG 14, Life
Below Water) and protect biodiversity and forests (SDG 15, Life on Land).

Although less frequent, sovereign and supranational issuers have linked SLBs to insti-
tutional development (SDG 16) and international cooperation (SDG 17). Overall, SLBs
predominantly target climate- and resource-related SDGs, but their scope is gradually broad-

ening to encompass social and governance goals as well.

‘https://insights.issgovernance.com/posts/a-look-behind-the-curtain-insights-from-iss
-sustainability-bond-rating

Shttps://www.luxse.com/blog/Sustainable-Finance/gender-finance-breaking-boundaries-adv
ancing-equality-unsdgb
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