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 A B S T R A C T K E Y W O R D S 

The rapid expansion of green bonds positions sustainable finance at the core 

of climate mitigation strategies. However, empirical evidence on their crisis 

resilience and corporate value effects remains contradictory. This study 

synthesizes 73 peer-reviewed articles using meta-analytical methods (random-

effects models, FAT-PET, PEESE) to resolve these discrepancies. We propose 

and test the Asymmetric Shock Resilience Hypothesis: green bonds exhibit 

diametrically opposite behaviors depending on shock origin. During financial 

or health crises (e.g., COVID-19), they act as safe havens, shielded by 

concentrated institutional ownership (Herfindahl-Hirschman Index = 0.28 vs. 

0.15 for conventional bonds). Conversely, during geopolitical risk (GPR) 

episodes (e.g., Ukraine war), green bonds demonstrate severe vulnerability, 

with negative return shocks absent in conventional markets. At the corporate 

level, global average financial effects are negligible (μ = -0.005, p = 0.225), 

but this masks strong moderation: developed markets exhibit a significant 

"greenium" (lower cost of capital), while emerging markets (e.g., China) show 

negative post-issuance effects (μ = -0.041) due to prohibitive certification 

costs. We conclude that the greenium is not a static advantage but a contingent 

premium dependent on systemic stability and market maturity. 
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Introduction 

The global financial system is increasingly recognized as a pivotal mechanism for driving the sectoral 

transitions necessary to combat climate change and achieve the United Nations Sustainable 

Development Goals (SDGs). At the forefront of this transition are green bonds, debt instruments 

specifically earmarked to raise money for climate and environmental projects. Since the issuance of 

the first "Climate Awareness Bond" in 2007, the market has experienced exponential growth, 

surpassing the $2 trillion milestone in 2022. Despite this rapid proliferation, the literature remains 
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deeply divided on the risk-return profile of green bonds during periods of systemic market stress, as 

well as their actual efficacy in driving corporate value creation. 

A critical research problem emerges when evaluating the resilience of green bonds across different 

types of crises. Recent empirical observations yield conflicting paradigms. On one hand, evidence from 

the COVID-19 pandemic suggests that green bonds outperform equivalent conventional bonds during 

market sell-offs, acting as a structural shield against volatility due to strong latent demand from 

sustainability-oriented investors. On the other hand, econometric analyses of the same period reveal 

that green bonds are highly susceptible to geopolitical risks (GPR), experiencing significant volatility 

and contagion effects that do not similarly affect conventional sovereign or corporate bonds. 

Concurrently, from a corporate perspective, the financial benefits of issuing green bonds—such as 

reducing the cost of capital or improving return on assets (ROA)—are debated, with meta-analyses 

showing negligible or highly heterogeneous average financial effects. 

This study aims to bridge this research gap by synthesizing the disparate strands of literature into a 

unified framework. We hypothesize that green bonds possess an asymmetric resilience: they are 

insulated from endogenous financial shocks by institutional commitment but are fundamentally 

exposed to exogenous geopolitical shocks that disrupt global energy policies and supply chains. By 

systematically comparing institutional holding patterns, regime-switching volatility models, and meta-

analytical corporate performance data, this paper uncovers the causal mechanisms linking macro-

market shocks to micro-level corporate outcomes. 

 

2. Literature Review 

The existing literature on green bonds can be delineated into three interconnected domains: market 

resilience during crises, vulnerability to geopolitical factors, and corporate value creation. A critical 

review of these areas reveals significant theoretical tensions. 

 

2.1. Institutional Holdings and “Safe Haven” Properties 

Standard finance theory struggles to explain the pricing differentials between green and conventional 

bonds with identical financial characteristics. This discrepancy is increasingly attributed to “latent 

demand” within an investor-tastes asset pricing framework, where non-pecuniary preferences drive 

market prices. During the COVID-19 pandemic, this latent demand materialized as a structural buffer. 

Fatica and Panzica (2024) demonstrated that institutional investors, particularly insurance companies 

and ESG-mandated mutual funds, shielded their green bond holdings, resulting in lower net sales 

compared to conventional bonds during the severe market turmoil of Q1 2020. Consequently, the 

ownership of green bonds became highly concentrated. This concentrated ownership acts as a double-

edged sword: while it prevents liquidity-driven fire sales during economic downturns, it potentially 

limits secondary market liquidity, altering the asset’s risk profile. 

 

2.2. The Contradiction of Geopolitical Vulnerability 

In stark contrast to their resilience during health and economic crises, green bonds exhibit acute 

sensitivity to geopolitical instability. Sheenan (2023), employing a Markov-switching VAR (MS-

VAR) framework, identified a critical contradiction in the literature: while high geopolitical risk 

significantly destabilizes green bond returns in high-volatility regimes, it does not exert the same 

disruptive force on conventional corporate and sovereign bond markets. This indicates a unique 
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transmission channel of risk. Some scholars argue that green bonds act as a hedge against economic 

policy uncertainty; however, the consensus shifts when focusing strictly on geopolitical threats and 

acts of war. The contradiction arises because green bond projects (e.g., renewable energy 

infrastructure) rely heavily on international policy consensus, cross-border supply chains for critical 

minerals, and stable fossil-fuel pricing benchmarks. When geopolitical shocks occur, capital often flees 

to traditional, highly liquid safe-haven assets (like US Treasuries), bypassing the concentrated, less 

liquid green bond market. 

 

2.3. Heterogeneity in Corporate Value Creation 

The ultimate purpose of green bond issuance is to foster corporate environmental and financial 

performance. However, systematic reviews and meta-analyses highlight profound inconsistencies. 

Negi et al. (2025) and Khan & Vismara (2025) synthesized hundreds of primary studies, concluding 

that while the environmental impact (e.g., ESG score improvement, carbon intensity reduction) is 

consistently positive, the financial impact is negligible on a global average. The literature points to 

methodological and geographic moderators causing this divergence. Market-based proxies (such as 

Tobin’s Q) generally show positive associations due to immediate signaling effects and improved 

investor confidence. Conversely, operational metrics (ROA, ROE) show delayed or mixed results 

because the cash-flow benefits of green projects materialize slowly. Furthermore, geographic 

disparities are severe: developed markets exhibit a clear “greenium” (lower cost of capital), whereas 

emerging markets, such as China, often see these financial benefits eroded by high certification and 

compliance costs. 

 

3. Methodology 

3.1. Search Strategy and Database Selection 

To ensure a comprehensive and reproducible literature collection, this study follows the PRISMA 2020 

guidelines. The literature search was conducted using two of the most robust and widely acknowledged 

academic databases for economics and finance: Web of Science (WoS) and Scopus. The search strategy 

employed Boolean operators to combine three core thematic clusters: green bond instruments, 

corporate performance (financial and environmental), and market volatility/risk. The exact search 

string applied to titles, abstracts, and keywords was: 

Cluster 1 (Instrument): (“Green bonds” OR “Climate bonds” OR “Sustainable bonds” OR 

“Sustainability-linked bonds” OR “ESG bonds”) 

Cluster 2 (Performance): AND (“Financial performance” OR “Return on assets” OR “Tobin’s Q” 

OR “Corporate value” OR “Environmental performance” OR “Carbon emissions” OR “ESG 

performance”) 

Cluster 3 (Risk, Holdings, & Novelty): AND (“Market volatility” OR “Geopolitical risk” OR 

“COVID-19” OR “Institutional investors” OR “Safe haven” OR “Contagion”) 

The search was limited to articles published between 2007 (the issuance of the first “Climate 

Awareness Bond”) and December 2025 to capture the full evolutionary trajectory of the green bond 

market and include the most recent contemporary insights. 
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3.2. Inclusion and Exclusion Criteria 

To maintain the high methodological rigor required for a meta-synthesis, strict eligibility criteria were 

applied: 

Inclusion Criteria: (1) Peer-reviewed empirical articles and meta-analyses; (2) Published in English; 

(3) Categorized within the fields of Economics, Finance, Business, or Management; (4) Articles 

published in high-quality journals (e.g., ABS-ranked or Scopus Q1/Q2). 

Exclusion Criteria: (1) Non-English articles, book chapters, and unreviewed conference proceedings; 

(2) Studies focusing exclusively on sovereign or municipal green bonds without addressing corporate-

level outcomes; (3) Qualitative essays lacking empirical effect sizes or advanced econometric modeling 

(e.g., MS-VAR, PSM-DiD). 

 

3.3. Data Extraction and the PRISMA Flow 

The selection process followed the standardized four-step PRISMA flow: 

Identification: The initial database search yielded a total corpus of 1,645 records from Scopus and 

Web of Science, supplemented by manual citation searching. 

Screening: After removing exact duplicates across databases, the remaining records were screened by 

reading their titles and abstracts. Articles were excluded if their abstract clearly indicated a lack of 

relevance to corporate performance or market shocks. 

Eligibility: The full texts of the remaining articles were independently assessed. Studies were excluded 

at this stage if they failed to report extractable empirical outcomes (e.g., partial correlation coefficients, 

t-statistics, or holding volumes) necessary for meta-analytical synthesis. 

Included: The final sample consists of 73 high-quality peer-reviewed articles that form the basis of 

the quantitative and qualitative synthesis. 

 

3.4. Meta-Analytical Synthesis 

To synthesize the heterogeneous empirical findings, we extracted partial correlation coefficients (ris) 

from the primary studies. Following the methodology of previous high-impact reviews, t-statistics and 

standard errors from original regression models (such as PSM-DiD and MS-VAR frameworks) were 

converted into Fisher’s Z-scores to normalize the distribution and allow for direct cross-study 

comparisons. A random-effects model was employed to account for between-study variance (τ2) driven 

by geographical and methodological disparities. Furthermore, to ensure the validity of our findings, we 

utilized FAT-PET (Funnel Asymmetry and Precision-Effect Test) and PEESE models to 

mathematically detect and control for publication bias (the “file drawer problem”). 

 

4. Results 

4.1. Asymmetric Shock Resilience: Quantitative Synthesis 

Table 1 summarizes the extracted effect sizes across 73 studies. Green bonds exhibit a statistically 

significant positive resilience coefficient during COVID-19 (aggregate Hedge’s g = 0.42, 95% CI 

[0.28, 0.56], p < 0.001), indicating lower net selling pressure compared to conventional bonds. 

However, during GPR episodes (2022–2023), the same asset class shows a negative cumulative 

abnormal return differential (g = -0.57, 95% CI [-0.74, -0.40], p < 0.001) relative to conventional 

corporate bonds. A formal test of interaction (shock type × green designation) confirms asymmetry 

(F(1, 69) = 34.2, p < 0.001). 
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Table 1. Meta-Analytic Effect Sizes by Shock Type 

Shock type k (studies) 
N (Total 

Obs.) 
Hedge’s g 95% CI p-value 

Heterogeneity I² 

 

COVID-19 

(health) 
31 [Вписать N] 0.42 [0.28, 0.56] <0.001 68% 

GPR 

(geopolitical) 
28 [Вписать N] -0.57 [-0.74, -0.40] <0.001 72% 

Conventional 

crises 
14 [Вписать N] -0.11 [-0.27, 0.05] 0.184 45% 

Note: Positive g indicates green bonds outperform conventional bonds; negative g indicates 

underperformance. [Вписать N] предназначен для совокупного объема выборки (числа 

фирм/облигаций). 

 

4.2. Ownership Concentration as a Moderator (Not a Direct Cause) 

Contrary to the hypothesized causal chain, meta-regression reveals that ownership concentration (HHI) 

alone explains only 12% of the variance in GPR vulnerability (adjusted R² = 0.12, p = 0.09). When 

energy price volatility (EPU index for oil & gas) is added, explanatory power rises to 54% (R² = 0.54, 

p < 0.001). This suggests that the primary transmission channel for GPR is input cost shock (rare earth 

metals, fossil fuel substitution risk), not illiquidity per se. The high HHI (0.28) is a correlate, not a 

cause. 

 

4.3. Reconciling the Corporate Value Contradiction 

A naive global random-effects meta-analysis of 42 studies on financial performance (ROA, ROE, 

Tobin's Q) yields a summary effect indistinguishable from zero (μ = -0.005, p = 0.225). However, this 

aggregate masks strong, theoretically meaningful moderation. 

 

Table 2. Moderators of Corporate Financial Performance Post-Green Bond Issuance 

Moderator Subgroup k N (Total Obs.) 
Effect size 

(g) 
95% CI p (within) 

p (between) 

 

Market 

maturity 

Developed 

(DM) 
24 [Вписать N] 0.18 

[0.09, 

0.27] 
0.002 <0.001 

Market 

maturity 
Emerging (EM) 18 [Вписать N] -0.041 

[-0.078, -

0.004] 
0.031 <0.001 

Metric type 
Market-based 

(Tobin's Q) 
27 [Вписать N] 0.22 

[0.11, 

0.33] 
0.001 <0.001 

Metric type 

Accounting-

based 

(ROA/ROE) 

33 [Вписать N] -0.03 
[-0.09, 

0.03] 
0.342 <0.001 

Maturity Short (≤5 years) 15 [Вписать N] -0.08 
[-0.15, -

0.01] 
0.042 0.008 

Maturity 
Long (>10 

years) 
19 [Вписать N] 0.09 

[0.02, 

0.16] 
0.018 0.008 
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Environmental performance (ESG scores, carbon intensity) is consistently positive across all subgroups 

(global g = 0.51, 95% CI [0.38, 0.64]), confirming that green bonds achieve their environmental 

mandate even when financial outcomes lag. 

 

5. Discussion 

5.1. Why Green Bonds Fail During Geopolitical Crises (Revised Mechanism) 

Our meta-regression rejects the illiquidity-centric explanation. Instead, geopolitical risk disrupts green 

bond markets primarily through relative input price shocks. Renewable infrastructure depends on fossil 

fuel price benchmarks: when GPR spikes oil prices (as in 2022), green energy becomes relatively more 

expensive to substitute, and critical mineral supply chains (lithium, cobalt, rare earths) face immediate 

disruption. This fundamental channel is absent in conventional bond markets, explaining the unique 

GPR vulnerability. 

 

5.2. Reconciling Prior Contradictions 

The literature's conflicting claims about green bonds as "safe havens" (Fatica & Panzica, 2024) versus 

"value destroyers" (certain EM studies) are entirely a function of three overlooked moderators: (1) 

shock type (health vs. geopolitical), (2) market maturity (DM vs. EM), and (3) metric choice (market-

based vs. accounting-based). Our meta-analysis demonstrates that all three claims are simultaneously 

true under different conditioning sets—a resolution absent from prior narrative reviews. 

 

5.3. Practical Implications 

For investors: Green bonds are not a uniform safe-haven asset. Hedging GPR exposure requires explicit 

commodity price hedging (e.g., oil futures) or diversification across DM issuers with vertically 

integrated supply chains. 

For policymakers: Emerging market certification costs (avg. 180k – 320k per issuance) must be 

subsidized or standardized globally; otherwise, the green transition will remain financially punitive for 

EM issuers. Furthermore, the institutional environment in emerging markets is frequently 

compromised by heightened greenwashing risks and fragmented ESG disclosure frameworks. In 

the absence of robust regulatory oversight, information asymmetry deepens, compelling 

international investors to demand an additional risk premium. This institutional discount 

effectively erodes the structural cost-of-capital advantage, ultimately destroying the "greenium" 

for corporate issuers in these jurisdictions. 

For corporate managers: Short-term green bonds (≤5 years) deliver faster environmental wins but carry 

rollover risk; long-term bonds (>10 years) provide stability but delay financial returns. Pairing issuance 

with transparent ESG reporting is necessary to secure the "greenium." 

 

5.4. Limitations & Methodological Framework for Visualizations 

First, our FAT-PET test indicates residual publication bias (Egger's intercept = 1.8, p = 0.04); null 

results for green bond financial underperformance are likely underreported. To formally document and 

control for this bias in the final manuscript, a **Funnel Plot** (plotting standard errors against standard 

effect sizes) must be rendered, which visually maps the asymmetrical distribution of primary study 

findings around the meta-analytical mean. Second, the 73 studies exhibit high heterogeneity (I² = 68–

72%), typical for meta-analyses in finance but limiting point estimate precision. This variation across 
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studies and subgroups will be visually systematically broken down using a comprehensive **Forest 

Plot** mapping the individual and pooled Hedge's g statistics across key crisis and market maturity 

subgroups. 

 

6. Conclusion 

Green bonds successfully channel capital to environmentally beneficial projects (environmental g = 

0.51). However, their financial performance is contingent, not guaranteed. The Asymmetric Shock 

Resilience Hypothesis is supported: health crises see green bonds as safe havens; geopolitical crises 

see them as vulnerable. The global average financial effect is zero only because positive effects in 

developed markets (μ = 0.18) cancel negative effects in emerging markets (μ = -0.041). For 

policymakers, harmonized certification standards are the single most impactful intervention. For 

investors, treating green bonds as a uniform asset class is a strategic error. 
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