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ABSTRACT: Purpose: This study examines whether sustainable bond announcements by listed banks on the Casa-
blanca Stock Exchange (CSE) function as credible market signals or symbolic gestures within an emerging banking sys-
tem. Methodology: A two-stage sequential design combines event study methodology to measure Cumulative Abnormal
Returns (CAR) with fuzzy-set Qualitative Comparative Analysis (fsQCA) to identify the credibility configurations driving
investor responses. Findings: Sustainable bond announcements generate significant positive CAR within the [-2,+1] win-
dow. Inaugural issuer announcements outperform repeat and advisor role announcements. Green bonds elicit stronger
reactions than social bonds. While fsQCA confirms that a green label alone is insufficient, robust market reactions require
a bundled credibility architecture combining financial strength, disclosure quality, and governance conditions simultane-
ously. Limitations: The five-event sample constitutes the full CSE listed population, constraining generalisability. Original-
ity: This study is the first to examine both green and social bond announcements within a single framework, extending
signalling theory to evolving markets where sustainable finance infrastructure remains nascent.
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Introduction

The effective deployment of climate finance and the expansion of sustainable banking are reshap-
ing how financial systems manage transition and physical climate risks, while redirecting capital
towards low-carbon and socially inclusive development pathways (Aracil et al., 2021; Sule et al,
2024). Within this evolution, sustainable finance has emerged as a structured framework for embed-
ding environmental, social, and governance (ESG) considerations into capital allocation decisions,
with the objective of aligning financial flows with long-term sustainability imperatives (Eisenbach et
al, 2014; Khan et al.,, 2024). Labelled debt instruments, notably Green, Social, and Sustainability
bonds (GSS bonds) as well as Sustainability-Linked Bonds (SLBs), have become central to channelling
private capital toward environmental and social objectives, with global issuance surpassing USD 6.9
trillion by 2024 (Climate Bonds Initiative, 2024).

Despite this growth, important gaps remain in understanding how sustainability-related infor-
mation is incorporated into asset prices, particularly in emerging financial markets. While a growing
body of research documents stock market reactions to green bond announcements in developed
economies (Flammer, 2021; Laborda & Sanchez-Guerra, 2021; Yuan, 2024), empirical evidence from
developing contexts remains limited (e.g. Anggraeni et al.,, 2019; Nyakurukwa & Seetharam, 2023;
Tang & Zhang, 2020; Wang, 2023). African markets often grapple with systemic governance gaps
rather than an absence of specialised sustainability regulators (Adebayo et al., 2025). In these insti-
tutionally evolving systems, it remains an unresolved empirical question whether sustainable debt
instruments are perceived as credible signals of value or mere symbolic compliance.

A central point to add is that plausible interpretations of the observed stock market responses
may include short-term investor sentiment, reputational considerations, expectations of regulatory
alignment, or anticipated access to future funding opportunities, rather than verified sustainability
engagement or measurable ESG improvements (Maltais & Nykvist, 2020; Flammer, 2021). Accord-
ingly, the study does not assess ESG commitment or sustainability results. It treats the sustainable
bond announcements strictly as information events, and the analysis focuses on how investors in
capital markets interpret the credibility of signals conveyed by the announcers. This distinction
between market reactions and actual sustainability performance is critical, as we examine signal per-
ception, not sustainability outcomes.

Motivated by the above considerations, this study seeks to answer the following key research
questions:

1. How does the market react to announcements of sustainable bonds? Do these announcements
generate statistically significant CARs? And how does the reaction evolve across different event
horizons?

2. Do green bond announcements generate stronger positive signals than social bond announce-
ments? Under what conditions does outperformance occur?

To address these questions, we adopt a two-stage sequential analytical framework bringing
together event study methodology with fuzzy-set Qualitative Comparative Analysis (fsQCA). While
the event study captures the average market response, it cannot explain the causal complexity behind
heterogeneous investor behaviour (Argys et al,, 2023; MacKinlay, 1997). We therefore employ fsQCA
to identify the specific “causal recipes” (Ragin, 2008) of bank attributes, bond characteristics, and
macroeconomic features that render a sustainability signal credible. This approach serves as a vital
explanatory mechanism to handle the small-N population, typical of nascent sustainable finance mar-
kets (Ragin, 2008; Greckhamer et al., 2018), a context where traditional probability techniques lack
sufficient statistical power.

The remainder of this paper is organised as follows: Section 2 provides a brief overview of the
literature and hypothesis development. Section 3 presents data construction and research methods.
Section 4 reports the results and discussion. Section 5 concludes with a summary of key findings,
theoretical and practical implications, limitations, and directions for future research.
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Literature review and hypothesis development

Sustainable Bonds and Market Reactions

The expansion of sustainable finance prompts growing interest in how capital markets respond
to sustainability-related disclosures. Green bonds, as the most standardised category, receive consid-
erable attention (Flammer, 2021; Laborda & Sanchez-Guerra, 2021), while the literature on social
bonds remains notably sparse despite growing issuance (Mathew & Sivaprasad, 2024; Torricelli &
Pellati, 2022). Comprehensive studies examining both green and social bond announcements within
a single framework are scarce, marking a critical gap this study addresses.

Empirical evidence from developed markets generally reports neutral to moderately positive
reactions around green bond announcements, though results remain heterogeneous (Flammer, 2021;
Zerbib, 2019). Emerging markets studies suggest market microstructure, liquidity, and information
asymmetry affect how announcements are processed (e.g., Bachelet et al., 2019; Khiari et al., 2024).
In markets characterised by gradual information diffusion, price reactions may be attenuated or con-
fined to short windows (Bekaert et al., 2014; Lim & Brooks, 2011). Consequently, abnormal returns
(AR) observed around sustainable bond announcements are more likely to reflect investor interpre-
tation of disclosed information than verified environmental or social outcomes. When verification is
credible, markets interpret such announcements as value-relevant signals rather than symbolic ges-
tures (Arévalo et al.,, 2024).

Collectively, recent studies confirm that stock market sensitivity is observed across both green
and social bond announcements, consistent with investors interpreting these labels as price-relevant
signals when verification is credible (Mocanu et al., 2021; Ordonez-Borrallo et al., 2026). In contexts
characterised by institutional transition, organisations adopt sustainability-labelled structures that
help preserve legitimacy (Meyer & Rowan, 1977; Palepu & Khanna, 1998; Suchman, 1995). Hence,
this study integrates multiple theoretical lenses to understand these dynamics.

Signalling theory (Spence, 1973) provides the primary framework: Sustainable bond announce-
ments convey private information about bank quality, governance, and strategic orientation. For a
signal to be “credible” rather than a “symbolic gesture”, it must be difficult for low-quality firms to
mimic (Connelly et al., 2011). Nevertheless, signalling theory alone cannot fully explain investor
behaviour in institutionally evolving contexts. Legitimacy theory (Suchman, 1995) suggests organi-
sations adopt sustainability practices to conform to social expectations, while institutional theory
(Meyer & Rowan, 1977) predicts ceremonial adoption of practices decoupled from actual perfor-
mance. These perspectives are particularly relevant in emerging markets where symbolic compliance
substitutes for substantive action (Delmas & Burbano, 2011; Locatelli et al., 2024; Lyon & Montgom-
ery, 2015).

Against this backdrop, Morocco emerges as a compelling empirical case to address these issues.
The Morocco’s sustainable market evolution is driven by a robust regulatory push from the Moroccan
Capital Market Authority (AMMC)! and Bank Al-Maghrib (BAM)Z. These institutions strengthen the
banking sector through comprehensive regulatory frameworks to support sustainable finance (BAM,
2016; AMMC, 2018). Notably, they have introduced Green, Social, and Sustainability (GSS) bonds
guidelines and mandatory standards for ESG disclosures to support their issuance. Subsequently,
major commercial and investment banks, including Banque Centrale Populaire (BCP), Bank of Africa
(BOA), and Attijariwafa Bank (ATW), signal their strategic orientation toward sustainable finance.

Moreover, the Moroccan financial system is marked by a pronounced bank-dominated structure,
where the banking sector plays a central role in sustainable debt intermediation (Levine, 2002; Lakh-
chini & Benghazala, 2025). At the same time, the Casablanca Stock Exchange (CSE)? persists as a
maturing equity market in Africa where informational frictions and limited liquidity persist. Empiri-

1 AMMC refers to the “Autorité Marocaine du Marché des Capitaux” (Moroccan Capital Market Authority), the
national regulator overseeing securities markets, investor protection, and capital market transparency.

2 BAM refers to “Bank Al-Maghrib”, Morocco’s Central bank, which oversees monetary policy, financial stabil-
ity, and regulatory governance of the financial system.

3 CSE refers to the Casablanca Stock Exchange, a core component of Moroccan’s capital market. In 2018, it
introduced the MASI ESG index in partnership with Refinitiv to assess listed companies’ ESG performance.
See: Presentation of MASI ESG. https://media.casablanca-bourse.com/
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cal studies document weak-form market efficiency and gradual information diffusion on the CSE (Fal-
loul, 2020; Obalade et al., 2022). This environment of an evolving financial market provides a unique
setting to test whether investors perceive regulatory-backed bond announcements as credible sig-
nals of value, rather than simple symbolic compliance. It remains an unresolved empirical question,
situated at the core of the broader literature on sustainable debt in emerging economies.

Hypothesis Development

Drawing on the preceding theoretical framework and empirical foundations, we develop two sets
of hypotheses addressing average market reactions and their heterogeneity:

Average Market Reactions to Sustainable Bond Announcements

If national regulations, sustainability disclosures, and international partnerships enhance the
verifiability of labelled announcements, credible signals should be incorporated into prices within
short windows under semi-strong market efficiency (Fama, 1970, 1991; MacKinlay, 1997). Market
attention and investor recognition mechanisms further predict sharper short-run reactions when
announcements are salient and externally reviewed (Barber & Odean, 2008; Merton, 1987). This
effect may be particularly pronounced for first-time announcements, which represent market inno-
vations that attract greater investor attention and reduce uncertainty about the adoption advantages
(Rogers, 1962; Tang & Zhang, 2020). Accordingly, we expect that sustainable bond announcements
by Moroccan listed banks will generate positive CARs. This leads to our first hypothesis:

H1: Announcements of sustainable bonds by Moroccan listed banks are associated with signifi-
cantly higher Cumulative Abnormal Returns (CAR) on the Casablanca Stock Exchange (CSE).

Heterogeneity in Investor Responses

Focusing solely on average market reactions conceals substantial heterogeneity in how investors
interpret sustainability-related signals (Berdiev, 2025; Ordonez-Borrallo et al., 2025). Prior research
indicates that observable firm characteristics, instrument design, and institutional conditions jointly
shape these interpretations (e.g., Bao & Edmans, 2011; Lebelle et al., 2020; Tang & Zhang, 2020;
Fisher et al,, 2022; Wu et al,, 2025). Building on this literature, we categorise the drivers of such het-
erogeneity into three primary dimensions:

First, a bank’s financial profile is a primary lens through which investors evaluate the credibility
of sustainability signals. Market participants generally favour firms with high visibility and estab-
lished track records, typically associated with greater market capitalisation, organisational age, and
international expansion (Merton, 1987). Furthermore, institutions with robust balance sheets and
high profitability possess the “financial slack” required to absorb the operational demands of sustain-
ability projects without compromising shareholder returns (Chen et al., 1986; Modi & Mishra, 2011).
Recent evidence on green bond announcements confirms that these banks’ financial features signifi-
cantly influence market responses, as larger and more stable financial institutions elicit more posi-
tive reactions by mitigating the perceived risk of symbolic adoption (Kraus, 2025).

Second, sustainability disclosures shape market reactions, as recent evidence indicates that dis-
closure quality significantly influences investor confidence (Namoussi & Cherqgaoui, 2024). Previous
research confirms that external review quality (Ghitti et al., 2025), certification mechanisms (Mut-
arindwa et al,, 2024), and rigorous ESG reporting (Du et al., 2017; Morosan & Vasiu, 2025) each
strengthen market confidence by reducing information asymmetry. Recent evidence further shows
that these disclosures translate into pricing disparities between green and social bonds, reflecting
differences in the evaluation of use-of-proceeds (UoP) frameworks (Ben Slimane et al., 2023; Roggi et
al., 2024).

Third, institutional and macroeconomic conditions significantly moderate the interpretation of
sustainability signals. On the one hand, robust national governance enhances disclosure credibility
and reduces information frictions (La Porta et al., 1998; Kusi et al.,, 2021). On the other hand, macro-
economic stability shapes the risk-adjusted discount rates used to value long-term commitments
(Hashmi & Alam, 2019; Yoewono & Ariyanto, 2022). In emerging markets undergoing regulatory
transition, the scarcity of verification infrastructure makes credible institutional arrangements even
more critical for signal reliability (Banga, 2019).
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Based on these arguments, we propose:

H2a: Green bond announcements accompanied by robust financial performance yield stronger
positive stock market reactions than social bond announcements.

H2b: Green bond announcements accompanied by high sustainability disclosures yield stronger
positive stock market reactions than social bond announcements.

H2c: Green bond announcements accompanied by governance quality and stable macroeconomic
conditions yield stronger positive stock market reactions than social bond announcements.

Research methods

Sample Data and Measures

We hand-collected sustainable bond announcements over the period 2016-2024 from national
regulatory disclosures, official bank statements, and verified press releases. To ensure dataset com-
prehensiveness, we applied a systematic triangulation of secondary data from reputable national
sources (e.g., AMMC, BAM) and international databases (e.g., World Bank, Climate Bonds Initiative,
Environmental Finance, Bloomberg, LSEG). Following prior event study literature (Binder, 1998;
Flammer, 2021; MacKinlay, 1997), we included three event categories: (1) listed banks thatannounced
and successfully issued a sustainable bond, (2) listed banks that announced a sustainable bond but
did not proceed to issuance, and (3) listed banks that acted as advisors for the issuer of a sustainable
bond, recognising that the choice of advisor itself constitutes a reputational signal affecting both
issuer and advisor market valuations (Dick-Nielsen et al., 2021; Fernando et al., 2005). The final data-
set constitutes the exhaustive population of listed banks on the Casablanca Stock Exchange (CSE):
Bank of Africa (i.e., BankA), Banque Centrale Populaire (i.e.,, BankB), and Attijariwafa Bank (i.e.,
BankC), comprising five announcement events; three green bond events (i.e., BankA1, BankB1, and
BankC as advisor) and two social bond events (i.e.,, BankA2, BankB2). Notably, no sustainability bond
or sustainability-linked bond (SLB) was announced during the study period.

Event Study Methodology

The event study method allows us to estimate the impact of sustainable bond announcements by
analysing the abnormal stock returns (ARs) associated with these events (Berdiev, 2025; Cheung,
2011; Mathew & Sivaprasad, 2024; Mocanu et al., 2021; Yuan, 2024).

In line with the Efficient Market Hypothesis (Fama, 1970), price adjustments should occur when
the news first becomes public. We therefore centre the announcement on day 0 and focus on tight
windows [-1,0], [0,+1], and [-1,+1] to capture the immediate reaction while limiting contamination
from other news. That said, markets are not robots, information can leak, and some investors react
with a small lag. Following Flammer (2021) and Krtiger (2015), we probe for both possibilities by
expanding the lens to short symmetric windows from [-2,+2] out to [-10,+10], and by checking for
drift after the classic [-1,+1] window with [-2,+K] horizons. These checks help distinguish a clean
announcement effect from pre-trends or slow diffusion.

Afterwards, we run the estimation of abnormal returns (ARs) using the market model via Ordi-
nary Least Squares (OLS) regression (Kolari & Pynnonen, 2010). The market model was estimated
for each bank over the 200-day estimation window [-220,-21], using daily returns on the MASI All
Shares Index* as the market proxy. Standard diagnostic tests confirm model adequacy, indicating no
serial correlation, no homoskedasticity, or normally distributed residuals. These results validate the
use of OLS estimators and ensure that o; and f3; are unbiased and efficient.

4  MASLI: referring to “Moroccan All Shares Index”. It is the Casablanca Stock Exchange’s benchmark free-float
market capitalization index, comprising all listed shares.

DOI: 10.34659/eis.2026.97.2.1307



ECONOMICS AND ENVIRONMENT 2(97) = 2026 6

Formally, for each bank i, the regression is the following:

Rin = ai+ BiRunn + €un (1)

Where Ri,t is the daily return of stock i at day t, R, is the daily market return at day t, and &i,t is
the regression residual. We estimated the expected returns as follows:

Rin = @&+ BiRpmn (2)

Where R;, means the expected daily returns for bank i on day t, assuming that the event had not
occurred, is the intercept, 3; is the systematic risk of stock i, R,,, means the equally weighted daily
returns of the market index.

Accordingly, with Eq. 1 and Eq. 2, we can calculate the daily AR under the market model and
equally weighted returns for each bank event as follows:

AR = Run — Rig (3)

where AR;, is the AR for bank i on day t, Ry, is the actual daily returns for bank i on day t.

Next, we calculate the CAR; by adding together the daily AR for different event periods as follows:

t2
CARi(tl,tz) = Z ARi,t

t=t1

(4)

Subsequently, the statistical significance is evaluated using conventional t-tests, as in Barry &
Brown (1985). Corrado’s (2011) nonparametric rank test is also applied to manage the possibility of
non-normality in the Moroccan market. For robustness check, we computed the average CAR for each
time interval on various windows along with the t-tests and standardised cross-sectional test statis-
tics (Boehmer et al.,, 1991). Detailed descriptive statistics and variable definitions are provided in
Table 1 and Appendix A, respectively.

Summary Statistics of Variables

Full Sample

Obs M Std. Dev. Min Max
Bonds Level statistics
LogZ 5 2017 0.71 19.11 20.86
Sub 4 473 4.05 1.08 8.26
Mc 5 53.36 26.11 30.91 94.88
FO 5 0.23 0.07 0.15 0.30
G 5 49.60 20.68 13.00 63.00
B 5 2.40 0.55 2.00 3.00
Exp 5 1.80 0.84 1.00 3.00
Rev 4 3.25 1.50 1.00 4.00
Com 5 0.80 0.45 0.00 1.00
UoP 5 420 2.95 1.00 7.00
SDG 5 5.00 2.83 1.00 7.00
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Full Sample

Obs M Std. Dev. Min Max
AU 5 340 329 1.00 7.00
M 5 6.20 2.39 4.00 10.00
Banks Level Statistics
ROA 5 0.94 0.26 0.68 1.35
ROE 5 10.76 2.07 8.38 12.76
CA 5 12.75 0.65 12.00 13.54
LCR 5 99.58 14.99 76.30 117.60
NPL 5 8.33 1.33 7.03 10.22
LDR 5 92.25 6.16 84.86 100.96
Div 5 2.61 0.57 2.1 3.46
Crb 2 450 0.71 4.00 5.00
Country's Level statistics
GDPc 5 2.25 333 0.52 8.15
IF 5 2.59 227 1.40 6.66
In 5 1.95 0.41 1.50 2.25
Vol 5 9.71 0.43 8.99 10.16
Pol 5 -0.34 0.04 -0.40 -0.32
Cp 5 -0.28 0.12 -0.42 -0.19
Reg 5 0.14 0.03 -0.16 -0.09
Tax 5 0.40 0.55 0.00 1.00
Clm 5 0.38 0.01 0.37 0.39
Soc 5 0.30 0.02 0.28 0.33

0Obs - number of Observations; M = Mean; SD - Standard Deviation; Min = Minimum value;
Max — Maximum value.

Causal configuration by fuzzy-set Qualitative Comparative Analysis (fsQCA)

The inherent limitations of the event study in explaining the heterogeneous market responses
necessitate a complementary analytical framework (Sun & Abraham, 2021). While the event study
identifies the existence and magnitude of market signals, it is inherently limited in explaining the
configurational logic underlying the banking sector’s response to sustainability. To ensure methodo-
logical cohesion, we integrate these approaches through a sequential explanatory design. The event
study serves to quantify the outcome variable (i.e,, CAR;), while fuzzy-set Qualitative Comparative
Analysis (fsQCA) is subsequently employed to uncover the configurational recipes comprising bank,
bond, and macroeconomic conditions that lead to such outcomes (Coutts et al., 1995; Ragin, 2008;
Greckhamer et al,, 2018).

Epistemologically, our adoption of a configurational approach is driven by three primary require-
ments. First, the nature of the phenomenon under investigation further challenges the suitability of
linear models. The small-N population logic dictates our choice; as this study examines the exhaus-
tive population of the sustainable bond announcement by listed banks in CSE (N=five events), con-
ventional OLS regression would suffer from severe overfitting and unstable parameter estimates
(Kennedy, 2008; Schneider & Wagemann, 2012). fsQCA is specifically designed to identify robust
patterns in small sample settings without requiring large sample distributional assumptions (Ragin,
2008; Long, 1997). Second, it allows for equifinality; the principle that distinct combinations (e.g.,
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financial strength, sustainability disclosures, governance and institutional quality) can lead to identi-
cal market reaction (Ragin, 2008). Finally, it addresses causal asymmetry. Unlike traditional models
that assume the factors causing a positive reaction are the same as those, in reverse, causing a nega-
tive one, fsQCA reveals that the conditions required to trigger a positive market reaction may be
fundamentally different from those that lead to market indifference or scepticism (Woodside, 2013).

Variable Selection and Calibration Procedure

To ensure technical rigour and address multicollinearity, we conducted a Pearson correlation
analysis and screened for Variance Inflation Factors (VIF<10). We excluded variables with predomi-
nantly missing values (i.e., N/A) for robust analysis. Given the high correlations (|r|>0.95***; p<0.01)
observed among national indicators, we consolidated raw scores into two robust composite indices
using Principal Component Analysis (PCA)> (Kennedy, 2008). This transformation ensures that
standardisation via the z-scores enhances comparability among continuous predictors without intro-
ducing statistical artefacts for categorical data.

Following Ragin (2008), we therefore calibrate raw data to fuzzy-set membership scores (0,1)
using the 5%, 50t and 95% percentiles as qualitative anchors. Given the nascent state of firm-level ESG
ratings in the Moroccan landscape, investors tend to assess corporate performance through compar-
isons with domestic peers rather than by reference to international benchmarks. Hence, our anchors
serve as internal market standards: the 95 percentile represents banks with the strongest signal
credibility, the 5t percentile captures instances of the weakest signal strength, and the 50t percentile
serves as the crossover point of maximum ambiguity, where a bank transitions between being a cred-
ible and non-credible signaller (Schneider & Wagemann, 2012). For categorical variables, such as
external review rigour, we assigned fuzzy scores based on theoretically ordered levels of assurance
(Mutarindwa et al.,, 2024), ensuring that our anchors are grounded in both empirical distribution and
signalling theory (Bachelet et al., 2019).

Analytical Procedure

The configurational analysis is executed in two stages to isolate robust causal patterns. We first
evaluate Necessary Conditions® (consistency = 0.90) to identify factors that must be present for a
specific market reaction to occur (Ragin, 2008). This is followed by a truth table analysis to identify
Sufficient Configurations’ (Raw Consistency = 0.85 and PRI = 0.75). This allows us to disentangle how
bank-level attributes interact with bond-level and country-level factors to yield or prevent higher
CAR, thereby offering a sharper interpretation of the signalling framework underpinning sustainable
finance in emerging markets (Schneider & Wagemann, 2012; Woodside, 2013).

Results and discussion

Event Study analysis results and discussion:

Table 2 presents the computation of abnormal returns (AR) and cumulative abnormal returns
(CAR), individually calculated following Eq. (3) and Eq. (4) for each bank across the specified short-
term event windows. Following this, average AR and CAR for each event window were calculated to
determine if the observed market reactions exhibited systematic behaviours.

5 Principal Component Analysis (PCA): A statistical technique that reduces a large set of correlated vari-
ables into a smaller set of composite indices while retaining most of the original information, effectively
removing redundant data noise.

6 Necessary Conditions: A factor that must be present for an outcome to happen. If the condition is absent,
the outcome (high CAR;) cannot occur.

7  Sufficient Configuration : represents a specific causal recipe, a combination of attributes that is consis-
tently associated with the occurrence of the outcome, even if alternative configurations can produce the
same result.
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Event Study Results : Individual Bank CARs by Event Window

Short-term Event

Window [-33] [-22] [1.0] [0,0] [01] [[1.1] [1.2] [1.3]
BankA1_ET 0.549 0.394 0.178 0.095 0.174 0.257 0.327 0.400
BankA2_ET 0.137 0.097 0.071 0.050 0.047 0.069 0.080 0.102
BankB1_ET 0.179 0.153 0.068 0.029 0.050 0.089 0.122 0.133
BankB2_ET 0.096 0.071 0.024 0.010 0.029 0.044 0.058 0.074
BankC_ET 0.020 0.012 0.006 0.006 0.002 0.002 0.006 0.014
Mean 0.196 0.145 0.069 0.038 0.060 0.092 0.119 0.145
T-Statistics 2132138 2197824 2321135 2338296  2.036709 2110586 2.14254 2.164981
Std. Err (%) 0.09202 0.066156  0.029899  0.016251  0.029656  0.043685  0.055355 0.06679

This approach facilitates an assessment of both immediate and potentially delayed market reac-
tions, while cautioning against the possibility that longer windows could encompass unrelated mar-
ket movements (Wang, 2023). Below, Figure 1 plots the average CAR before and after the event win-
dows [-10,+10] window.

Cumulative Abnormal Returns avg
035

0,30

0.30 0.30
0.28 025 097

0.26 0.25
0.22 0:20 0.22

0.19 015 0.20

0.14 010 0.14

0.0 ‘505 0.09

170 9 8 7 6 5 4 3 -2 - 0 1 2 3 4 5 6 7 8 9 10 M1

Average Cumulative Abnormal Returns Around Sustainable Bonds Announcements

Note: CAR averages computed using the market model over the [-10,+10] window. MASI All Shares Index used as market proxy.
Estimation window: [-220, -21].

Robustness and Significance Tests

Robustness checks under both mean-adjusted and market-adjusted assumptions (MacKinlay,
1997) confirmed that the directionality and statistical significance of CARs were consistently upheld
across the different models, reinforcing the reliability of our findings. Importantly, conducting event
studies with five events in thinly traded markets requires methodological vigilance (Campbell et al,,
1997). We therefore complement t-tests with Corrado’s (2011) nonparametric rank test, which
remains well-specified under conditions of low liquidity and return non-normality. No excessively
high correlation coefficients were detected, confirming the robustness of our variable selection
against multicollinearity. Table 3 presents the full CAR averages across various windows, with corre-
sponding t-statistics and significance levels.
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Extended Window CARs with Significance Tests

Short-term Event Window Avg CAR Std. Err % t_stat p-value
[-2,0] 0.096* 0.048 2.364 0.077
[1,0] 0.069* 0.023 2.338 0.081
[0,0] 0.038* 0.019 2.338 0.080
[147] 0.092 0.052 21 0.102
[1+2] 0.179* 0.066 2143 0.099
[1,43] 0.145% 0.081 2.165 0.096
[2,4+1] 0.122 0.043 2.098 0.104
[-2,+2] 0.145% 0.062 2198 0.093
[1,+4] 0.172 0.074 2.074 0.107
[-1,45] 0.202 0.091 2.093 0.106

*p < 0.1; %p < 0,05, **p < 0,01,

The standard ultra-narrow window [-1,+1] was selected for the main short-term regression anal-
ysis to best isolate the immediate market reaction (Wei & Pujari, 2023). However, the results were
not statistically significant at conventional thresholds (mean CAR=0.092, p>0.10). To capture delayed
or gradual responses, we expanded the time interval to [-2,+1] as multi-test approach findings indi-
cate that this interval generates the strongest and most statistically significant result (tgyp = 5.677,
p = 0.005*), outperforming the other windows.

Discussion of event study findings

The results reported in Table 3, and visualised in Figure 1, reveal a pattern of market response
that is both statistically robust and theoretically rich. Rather than a simple confirmation of market
efficiency, the data present a nuanced microstructure story that merits careful interpretation within
Morocco’s specific institutional context.

The data reveal a significant interpretive paradox regarding information diffusion. While the
pre-announcement period (days -10 to -3) exhibits negligible cumulative returns, a sharp increase
commences at day -2, with CAR reaching 12.2% (t=2.143; p< 0.1) by day +1. This pattern presents a
microstructure puzzle; the rapid post-announcement adjustment aligns with the foundations of
semi-strong market efficiency (Fama, 1991), yet the pre-announcement drift beginning at day -2
challenges strict efficiency assumptions within the context of emerging markets (Griffin et al., 2010;
Bekaert et al., 2014).

We propose three non-mutually exclusive explanations for this observed drift:

Information leakage. A phenomenon well-documented in emerging markets where insider
trading and weaker information disclosure standards can prevail (La Porta et al., 1998; Bhattacharya
et al,, 1998). Morocco’s financial system, characterised by high institutional concentration, with a
small number of large banks maintaining dense relational networks among regulators, large institu-
tional shareholders, and sovereign wealth entities (Falloul, 2020), creates structural conditions for
pre-public information dissemination (La Porta et al, 1998; Bhattacharya et al.,, 1998), whether
through intentional leakage or relational proximity. The positive drift at day (-2), as illustrated in
Figure 1, is consistent with informed traders acting on non-public signals before the formal press
release. The drift from day -2 is consistent with informed trading prior to formal disclosure, a pattern
documented in comparable emerging economies (Banga, 2019; Arévalo et al.,, 2024), and contrasts
with the instantaneous price discovery observed in developed markets (Flammer, 2021).

Delayed information processing. Given their novelty, sustainable bonds introduce interpretive
complexity on the CSE (e.g., robustness of UoP frameworks, alignment with sustainability regula-
tions), hence investors require an interpretive window to assess the credibility and value-relevance
of these instruments (Lebelle et al.,, 2020; Lim & Brooks, 2011). This explanation aligns with the
gradual information diffusion model, where limited analyst coverage and lower information process-
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ing capacity delay price discovery (Bekaert et al.,, 2014; Lim & Brooks, 2011). Under this interpreta-
tion, the [-2,+1] window captures a rational learning process rather than a reaction to new informa-
tion.

Liquidity constraints. Structural illiquidity on the CSE mechanically slows price discovery, as
executing meaningful volume in thinly traded stocks requires time (Amihud, 2002; Chordia et al,,
2008). Thus, necessitating a wider window like [-2,+1] to fully incorporate the news effect. In such an
environment, even publicly available information may not be instantaneously reflected in prices due
to the time required to execute sufficient trading volume in less liquid stocks (Bekaert et al., 2014).

Furthermore, the cross-sectional heterogeneity provides additional theoretical insight. Inaugural
issuances (BankAl: CAR=0.343; BankB1: CAR=0.120) generated substantially stronger reactions
than subsequent ones by the same institutions (BankA2: CAR=0.085; BankB2: CAR=0.056), consist-
ent with the diminishing marginal signalling value of repeated sustainability disclosures (Spence,
1973; Lo & Kwan, 2017). By analogy with the diffusion of innovation framework (Rogers, 1962),
first-time issuances reduce investor uncertainty about adoption advantages more powerfully than
subsequent ones (Tang & Zhang, 2020). The negligible reaction near zero to BankC that acts as advi-
sor (CAR=0.007), despite being the CSE’s first green bond announcer, challenges a naive application
of this logic and reveals an important boundary condition. CSE’s investors assign the novelty pre-
mium to banks bearing direct reputational and financial risk, not to intermediaries facilitating trans-
actions without equivalent exposure (Bao & Edmans, 2011; Spence, 1973). This indicates that
observed CAR reflect an issuer-specific valuation effect rather than a generalised market reaction to
sustainable finance.

Taken together, these findings support our Hypothesis 1. The evidence is consistent with signal-
ling theory (Spence, 1973; Connelly et al.,, 2011) and the broader empirical literature (Aracil et al.,
2021; Banga, 2019; Tang & Zhang, 2020). The timing and magnitude are distinctly shaped by Moroc-
co’s frontier market context (BAM, 2016), extending existing evidence beyond the developed market
focus of most prior studies.

However, as already acknowledged in the methodology section, the event study cannot fully elu-
cidate which bank-level, bond-level or country-level conditions drive the pronounced cross-sectional
heterogeneity in CARs. Moreover, the limited number of events (N=five), inherent to this nascent
market, constrains the statistical power of cross-event comparisons and makes conventional regres-
sion net-effect linear models inadequate (Fiss, 2011). We therefore employ fuzzy-set Qualitative
Comparative Analysis (fsQCA) to identify the specific causal configurations that produce high CAR
within the empirically validated [-2,+1] window (Ragin, 2008).

fsQCA results and discussion

Building on the event study findings within the [-2,+1] event window, the fsQCA analysis con-
ducted on short-term CARs (CARg;) unveils a nuanced interplay among financial robustness, sustain-
ability disclosures, and institutional attributes in shaping investor reactions to sustainable bond
announcements in Morocco’s banking sector. This approach enables us to assess whether different
configurations consistently lead to high CARs, and whether the impact of each variable on the signal-
ling effect changes over the event window.

Table 4 presents the fuzzy-membership calibration of the outcome variable (i.e., CARgy), illustrat-
ing the original data values that align with the 5%, 50%, and 95% quantiles, providing a framework
for transforming raw CARs scores into fuzzy membership scores that distinguish high-credibility sig-
nal emitters from low-credibility ones (Ragin, 2008; Schneider & Wagemann, 2012). Appendix B
reports calibration values for all variables using the same percentile-based approach.
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Fuzzy-membership Calibration of the Outcome Variable (CARgy)

N N Valid
Missing

Mean

Std. Error of mean

Median

Std. deviation

Minimum

Maximum

Calibration level at

Full Membership 95%

Crossover 50%

Full Non-membership 5%

95% = represents banks with the strongest signal credibility; 5%= represents banks with the weakest signal credibility.

Necessary and Sufficient Conditions

CARST

0.122
0.058
0.085
0.130
0.007
0.343

0.298
0.085
0.017
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The necessary conditions analysis, applying thresholds of consistency=0.90 and coverage=0.60,
yielded no prerequisites for either the presence (CARg;) or absence (~CARg) of the outcome, indicat-
ing that no single condition is individually mandatory to explain market response. The result is theo-
retically significant, it confirms that sustainable bond credibility on the CSE is not reducible to any
single attribute but emerges from configurational logic, wherein combinations of conditions rather
than isolated variables determine investor responses (Ragin, 2008; Fiss, 2011).

Afterwards, we proceed with a sufficiency analysis, applying consistency=0.85 and PRI=0.75, to
construct the truth table, retaining only empirically salient conditions as core inputs for the interme-
diate and parsimonious solutions (Xu et al.,, 2024). The results identify 14 positive and 10 negative

configurations, reported in full in Table 5 and Appendix C.

Path ID

P1
P2
P3
P4
NT
P5
P6
N2
N3
P7
P8
P9

Sufficiency Analysis Results

Configuration

GB*LDRx *~LCRx *~Health*~NoPoverty*~Socx*~Tax*~Macrox

GB*LDRx*CLEnergy*~Energy*WaterBiodiversity*~Tax*Govx
GB*LDRx*~Energy*~Social*WaterBiodiversity
GB*LDRx*Energy*~Social*~WaterBiodiversity
~GB*Tax*Macrox*~Energy*~WaterBiodiversity*Social
GB*~Tax*~Macrox*WaterBiodiversity
GB*~Tax*~Macrox*~Energy

~GB*Tax *Macrox *Social
~GB*~LDRx*Rev*~CLEnergy*Health*NoPoverty*~Govx
GB*~LDRx *LCRx *~Health*~NoPoverty*~Tax
GB*Rev*Exp*Com*CLEnergy*~Health*~NoPoverty
GB*LDRx*Com*CLEnergy *Govx *Rev

Consistency

1

1

1
0.842
0.940
0.926
0.970
0.94

0.835
0.976
0.921

Raw Coverage

0.718
0.419
0.427
0.352
0.513
0.419
0.427
0.513
0.348
0.335
0.537
0.771
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Path ID Configuration Consistency Raw Coverage
N4 ~GB*Com*~CLEnergy *Rev¥~Exp 0.96 0.352
N5 ~GB*~Com*~CLEnergy *~Rev*Exp 0.86 0.315
P10 GB*Rev*Govx*CLEnergy*ESGr 0.847 0.802
N6 ~GB*Macrox*Tax*~Energy*Social*~WaterBiodiversity*~Clm*~Soc 1 0.429
N7 ~GB*~LogZx*~ROAx*~ROEX*Social*~Mx*Gx 1 0.491
P11 GB*LogZx*~ROAX*~ROEX*Mx*~Gx 0.938 0.269
P12 GB*LogZx*ROAX*ROEX*Mx*~Gx 0.868 0.52
N8 ~GB*~LogZx*Subx*CAx*~Mx 1 0.508
N9 ~GB*~LogZx *LCRX*Mcx *Gx*~Mx*~FOx 1 0.304
P13 GB*Logzx *~Subx*Mcx *Mx*~Gx*FOx*~Divx 0.97 0.577
P14 GB*~Subx*Mcx*~Macrox*Governancex*Fox*~Divx 0.936 0.537
N10 ~GB*~ESGr*~Cr*Social 0.907 0.498

The negation that appears with a “~" before the variables code presents the corresponding logical negation of the condition.

u_n

To facilitate the interpretation of these 24 configurations, Table 6 synthesises the statistical path-
ways into a Signalling Credibility Stack. This functional framework, developed in the methodology
section, elucidates the comparative causal weight and theoretical mechanism of each configuration
cluster, hence illustrating the hierarchical and interdependent nature of market trust on the CSE.
Appendix C provides the complete fsQCA solution matrix, detailing individual configuration perfor-
mance across positive and negative outcomes.

Table 6. fSQCA Configuration Synthesis - The three-layer Signalling Credibility Stack

Layers

1. Foundational
Credibility

2. Verification
Credibility

3. Institutional
Credibility

Causal Mechanism

Costly Signalling: Financial strength is the non-negotiable prerequisite for market credibility regard-
less of bond type (GB/~GB), while its absence equally penalises social bond announcers (~GB). A
bank’s lending efficiency (LDR) and profitability (ROA/ROE), backed by the presence of external review
(Rev) and sustainability reporting (Com), collectively prove its operational capacity and commitment
credibility before the market rewards the sustainability label (Spence, 1973; Flammer, 2021; Jensen &
Meckling, 1976; Du et al., 2017).

Thematic Coherence: Green bonds (GB) paired with environmentally specific UoP, clean energy (CLE-
nergy), water and biodiversity (WaterBiodiversity), or energy infrastructure (Energy), convert financing
instruments into auditable ESG signals that reduce greenwashing uncertainty. Conversely, social
bond configurations (~GB) relying solely on social UoP without environmental co-commitment and
operating under weak country-level governance conditions (Govx: low political stability, high corrup-
tion, weak regulation) systematically fail to achieve equivalent legitimacy, as their signals lack the
thematic specificity and institutional anchoring CSE investors require (Suchman, 1995; Lyon & Mont-
gomery, 2015; Bachelet et al., 2019)

Institutional Buffering: Green bond (GB) announcements operating within a stable country-level gov-
ernance environment (Govx: political stability, low corruption, sound regulation) enable structural
bank attributes (Mcx, FOx) and bond features (LogZx, Mx) to serve as reputational proxies for institu-
tional credibility, collectively amplifying signal reception beyond financial performance alone. Con-
versely, social bond pathways (~GB) combining absent foreign ownership (~FOx), small issuance size
(~LogZx), and short bond maturity (~Mx) fail to generate equivalent investor confidence despite high
liquidity coverage (LCRx), confirming that international exposure and institutional scale are non-sub-
stitutable credibility amplifiers in Morocco's frontier market context (La Porta et al., 1998; Khanna &
Palepu, 1998; Aquilera et al., 2021)

Note: These layers operate configurally rather than strictly hierarchically.

Path ID Consistency

P1,PT7,P9, 0835-1/1
P10,P11,P12
/N7,N8

P2,P3,P4,P5  0842-1/
P6, P8/ NT, 0.940-1
N2, N6

P13,P14/N9  0.936-0970
/1
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Layer 1 - Financial Strength to Prove Capacity

Our findings confirm directional support for H2a, revealing that financial strength emerges as a
difficult-to-fake signal of the announcer’s capacity to execute the bond’s stated UoP, consistent with
signalling theory (Spence, 1973; Jensen & Meckling, 1976). No single metric suffices; rather, their
combination indicates execution capacity, echoing Pascual et al’s (2020) fsQCA banking evidence and
Ordonez-Borrallo et als (2025) ESG bond results. In the Moroccan emerging context, financial cred-
ibility functions as a prerequisite and not as a complement, extending Flammer’s (2021) devel-
oped-market evidence to thinner markets where weaker information infrastructures magnify the
weight of fundamentals at the event date. Hence, sustainable bond announcements missing financial
backing are perceived as strategically hollow, regardless of bond type (Lyon & Montgomery, 2015;
Lebelle et al., 2020).

Layer 2 - Bond Disclosure Quality as Signal Multipliers

Our analysis offers directional support for H2b, demonstrating that CSE investors evaluate coher-
ent signal bundles that jointly reduce greenwashing and socialwashing risk rather than rewarding
bond sustainability disclosures in isolation (Lebelle et al., 2020; Tang & Zhang, 2020; Torricelli &
Pellati, 2022; Locatelli et al.,, 2024). This reflects legitimacy theory’s dual burden; the bond’s signal
must demonstrate both the announcing bank’s financial capacity and the disclosure’s thematic integ-
rity to secure investor endorsement (Suchman, 1995). Our configurational evidence aligns with Jou-
ber’s (2023) international evidence linking environmental sustainability performance to shareholder
value through governance fsQCA pathways. Following our research findings, we assert that the inves-
tors on the CSE rely heavily on bond’s sustainability disclosures as proxies for bond’s credibility,
given Morocco’s nascent sustainable finance ecosystem, where green and social risks scrutiny
remains structurally underdeveloped.

Layer 3 - Attributes as Contextual Amplifiers

Our results provide directional support for H2c, revealing a market-specific dynamic largely
absent from developed market studies. Structural bank attributes compensate for weak regulatory
enforcement precisely where institutional infrastructure cannot be assumed (La Porta et al, 1998;
Khanna & Palepu, 2010). In Morocco’s evolving macroeconomic and regulatory environment, banks
with significant foreign ownership bear greater reputational costs for misleading signals (Aguilera et
al, 2021; Roedder & Schmid, 2025), making their sustainability announcements inherently more
credible to CSE investors. Through this lens, H2c’s explanatory value proves contingent upon the
simultaneous presence of H2a’s financial foundation, a configurational dependency our data make
unmistakably clear.

As summarised in Table 7, our configurations reveal that H2a, H2b, and H2c each receive direc-
tional configurational support, none fully rejected, yet none are independently sufficient to produce
strong market reactions. The asymmetric pattern, wherein green bond announcements (GB) consist-
ently anchor all positive configurations while social bond configurations (~GB) systematically resolve
into negative outcomes with the absent financial capability, social UoP focus and unfavourable mac-
roeconomic conditions, is consistent with fsQCA’s method in which sufficiency is established through
combinations rather than isolated variable effects (Fiss, 2011; Misangyi et al., 2017; Greckhamer et
al,, 2018; Ragin, 2008).

Configurational Interdependency of Hypotheses

Research Hypotheses Market Outcomes
H2a Weak Positive CAR
H2b Low/Negative CAR
H2c Low/Negative CAR
H2a + H2b Positive CAR

H2a + H2c Positive CAR

H2b + H2c Low/Negative CAR
H2a + H2b + H2¢c Strongest CAR

Note: Market outcomes represent directional configurational results derived from the CAR of [-2,+1]
window, not statistical predictions.
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According to these results, the two-stage sequential analysis demonstrates that full support for
H2: green bonds announcements yield stronger market reaction than social bonds announce-
ments, arises only when all three credibility layers are simultaneously present. This interdepend-
ency constitutes a theoretical contribution; sustainable bond signalling should be conceptualised not
as separate independent effects but as a bundled credibility architecture, with components jointly
necessary and mutually reinforcing in the CSE market. Consequently, our findings extend the signal-
ling literature beyond its developed market focus and invite financial researchers to examine whether
other markets, characterised by bank-dominated financial systems and nascent sustainable finance
regulation, elicit similar stock market reactions.

Conclusion

This study examined whether the Casablanca Stock Exchange (CSE) responds to sustainable
bond announcements by listed banks, assessing when these announcements function as credible
market signals rather than symbolic acts, through a two-stage sequential analytical design combining
event study methodology with fuzzy-set Qualitative Comparative Analysis (fsQCA). This research
identifies both net stock market reactions and their underlying configurational logic.

Addressing H1, our event study reveals that sustainable bond announcements carry measurable
informational value in emerging markets, yielding significant positive CAR (12.2%, p<0.01) within
the [-2,+1] window. The pre-announcement drift suggests gradual information diffusion rather than
instantaneous efficiency, representing an emerging market microstructure reality necessitating the
recalibration of standard event study windows. Importantly, first announcements generate substan-
tially stronger reactions than repeat ones, consistent with diminishing marginal signalling value,
while advisor announcements yield near-zero CAR, confirming that markets assign credibility to
bond issuers bearing direct reputational exposure, not to advisory intermediaries. Furthermore, we
identify a clear green-over-social signalling hierarchy; green bond announcements elicit stronger and
more consistent reactions due to higher auditability and more established UoP frameworks, while
social bond credibility remains structurally fragile, systematically requiring stronger financial
co-conditions to generate positive market reactions.

Addressing H2, our fsQCA results confirm that market reactions are driven by a credibility archi-
tecture wherein financial strength (H2a) acts as the primary anchor, multiplied by disclosure quality
(H2b) and amplified by structural governance conditions (H2c). This configurational interdepend-
ency, wherein no single layer independently generates a robust market reaction, reframes sustaina-
bility bond signalling as a jointly sufficient rather than additive phenomenon, with the strongest CAR
results only when all three layers are simultaneously present.

These findings carry direct practical implications. For bank executives, sustainability bond
announcements generate market value only when accompanied by credible financial fundamentals,
verifiable sustainability disclosure and robust institutional quality, rendering greenwashing and
socialwashing financially detrimental on the CSE. For broader emerging market regulators and poli-
cymakers, the findings highlight the urgency of developing robust, sustainable finance taxonomies,
mandatory external review standards, and enforceable disclosure sanctions to consolidate emerging
sustainable debt markets into credible and resilient capital market instruments.

Limitations and future research directions

Nevertheless, limitations remain as in any other research study. First, the sample of five announce-
ment events constitutes the full listed population on the CSE, yet it constrains generalisability on the
broader Moroccan banking sector. Second, the single-country context limits cross-market inference
and the transferability of the configurational layers. Third, the nascent state of sustainable finance
research in African and Middle Eastern emerging markets leaves comparative regional benchmarks
scarce, a gap this study itself begins to address.

DOI: 10.34659/eis.2026.97.2.1307



ECONOMICS AND ENVIRONMENT 2(97) = 2026

Future research should pursue cross-sectoral and cross-country comparisons to examine
whether the credibility architecture and green-over-social signalling preference are context-specific
or generalisable. Moreover, on larger datasets from more liquid stock exchanges covering the full
sustainable finance instrument spectrum, Difference-in-Differences (DiD) models could isolate the
causal impact of regulatory reforms on sustainable bond credibility, a methodological choice the cur-
rent sample and market depth structurally preclude. Lastly, forthcoming studies could employ the
fsQCA to track how credibility configurations evolve over time as sustainable finance taxonomies and
verification standards reach global standardisation.
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Appendices

Appendix A. Definition of Variables, Measures, Data sources and Theoretical Grounding

Variable

Bond-Level Variables (BLV)

Bond announcement Year (Y)

Bond code (B)

Amount size (LogZ)

Subscription rate (Sub)

Sustainability communication (Com)

Use-of-Proceeds (UoP)

Sustainable Development Goals
(SDG)

African Union Agenda 2063 (AU63)

Bond Maturity (M)

External Reviewer (Rev)

Greenium/ Social Premium (Grm)

ESG Rating (ESGr)

Credit risk rating (Cr)

Bank-Level Variables (BLV)
Market Capitalization (Mc)
Bank Age (G)

Foreign Ownership (FO)

Prior experience (Exp)

ROA

Operational Measure

Dummy variable equals to 1= 2016 and 0 in absence of
it.

Category dummy, equals to 1=Green Bond, 0 in
absence of it (Social bond)

Numerical variable converted to national currency

Percentage of bond issuance that investors buy
relative to the amount offered.

Dummy variable: equals to 1 if the bank has
sustainability /ESG reporting and 0 in absence of it.

Category dummy, equals to 1=Energy, 2=Infrastructure,
3=Transport, 4=Buildings,
5=Agriculture, 6=Social, 7=Water & Biodiversity

Category dummy, related to each SDG goal

Category dummy, related to each AU63 agenda
aspiration

Numerical variable defined by years

Categorical dummy equals 1=Scoring/Rating,
2=Certification, 3=Verification, and 4=SP0, and 0=in
absence of any review.

Dummy variable, equals 1=in presence of a greenium
and 0=in absence of it.

Categorical dummy of the ESG impact equals
1=Minimal, 2=Weak, 3= Limited, 4=Robust,
5=Advanced and 0 = in absence of any rating.

Categorical dummy of the bond's level risk rating
equals 1= Very High, 2=High, 3=Low, 4=Very Low,
5=Extremely Low and 0 = in absence of any rating.

Natural logarithm of a bank's total market capital
Numerical variable

Percentage % of the level of bank's capital held by
foreign non-African banks, firms, individuals, or
organizations.

Dummy variable, equals to 1 if market have prior
experience on bond instrument, and 0 in absence of it.

Percentage of a bank's net income to total assets

Data Source

AMMC reports /News
media
Climate Bond Initiative

AMMC reports/News media
AMMC reports

Bank's website

AMMC reports/ News
media/ Bank's website

UN SDG Framework
African Union 2063 Agenda
AMMC reports /News
media

Vigeo Eiris

Banks reports

External reviewers' data
reports

External reviewers' data

reports

Bank's annual reports
Bank's website
Bank's annual reports

Bank's annual reports

Investing Database

Theory Source

Barry & Brown, 1985;
Bosworth et al., 1975

Authors

Khiari et al., 2024
Bachelet et al., 2019

Du et al., 2017; Namoussi &
Chergaoui, 2024

Banga, 2019;
Barry & Brown, 1985; Ren et
al., 2020

Azar-lbrahim et al., 2025

Nwozor et al.,, 2021

Khiari et al., 2024

Bachelet et al,, 2019;
Mutarindwa et al.,, 2024; Yu
etal, 2024 (Yuetal, 2024)

Larcker & Watts, 2020;
Torricelli & Pellati, 2022

Z-H.Chenetal,2024;
Erragragui et al.,, 2023

Cheung, 2011; Weber et al.,
2008; Yoewono & Ariyanto,
2022

Krliger, 2015
Erragragui, et al., 2023
Merton, 1987 ; Tang & Zhang,

2020; Webster et al., 2022

Chen et al., 2024

Albuquerque et al., 2019;
Tang & Zhang, 2020
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Variable

Capital adequacy ratio (CA)

Liquidity Coverage (LCR)

Non-Performing Loan (NPL)
Loan-to-deposit (LDR)
Dividend yield (Div)
Country-Level Variables (CLV)
Exchange rate volatility (Vol)
ESG Tax Incentives (Tax)

Climate Vulnerability Index (Clm)

Social readiness index (Soc)

Governance index (Gov)

Macroeconomic index (Macro)

Operational Measure

Percentage of eligible capitals of Tier 1+ Tier 2 to total
risk weighted assets.

Ratio of high-quality liquid assets to total net cash
outflows

Ratio of loans in default to total loans.

Ratio of loans in default to total loans.

Percentage of dividend to share price

Percentage of annual exchange rate

Dummy variable, equals to 1 if the country has ESG
Tax incentives at the year of the event and 0 in

absence of it.

Average score of the six supporting sectors across
Climate exposure, Sensitivity and Adaptive capacity

Average score of the scores within and across Social
readiness

Average z-score of “Political stability index, Corruption
index, and Regulatory Quality" of the country in which
the bank is operating.

Average z-score of “GDP growth rate, Inflation rate, and

Interest Rate” declared by the central bank (i.e., BAM).

Appendix B. Fuzzy-membership Calibration of Variables

N N Valid

Missing
Mean 49.60
Std. Error of mean 0311
Median 13.00
Std. deviation 63.00
Minimum 9.25
Maximum 49.60
Calibration level at
95% 62.40
50% 57.00
5% 21.40

LogZ

20.15

20.68

19.11

20.86

0.31

20.15

20.85

20.03

19.29

Mc

Sub

5336 4.73

0.70

3091

94.88

11.68

53.36

88.38

42.68

31.91

26.12

1.09

8.26

2.03

473

8.25

478

1.13

ROA

0.94

4.05

0.68

1.35

0.12

0.94

1.27

0.97

0.69

ROE

10.76

0.26

8.38

12.76

0.93

10.76

12.69

11.54

8.45

CA

12.75

2.07

12.00

13.54

0.29

12.75

13.49

12.64

12.06

Note: Macro — Macroeconomic index as the mean z-score of “GDPc, IF and In";

Gov - Governance index as the mean z-score of “Pol, Cp and Reg'".

LCR

99.58

0.65

76.30

117.60

6.70

99.68

11498

101.70

80.60

NPL

8.33

14.99

7.03

10.22

0.59

8.33

10.01

1.72

713

Data Source

Investing Database

Basel Il Framework

Investing Database
Investing Database

Investing Database

World Bank

AMMC/ Bank-AL Maghrib

ND-GAIN Country In

ND-GAIN Country In

World Bank

World Bank, BAM

92.25

1.33

84.86

100.96

2.76

92.25

99.78

91.75

85.61

6.20

6.16

4.00

10.00

1.07

6.20

9.40

5.00

420

2.61

2.39

2.11

3.46

0.25

2,61

3.35

2.33

2.14

dex

dex

FO

0.23
0.57
0.15
0.30
0.03

0.23

0.30
0.20

0.16
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Theory Source

Asikhia & Adeyinka, 2013
Cornett et al,, 2011

Beck et al, 2013
Fan et al,, 2023; Wang, 2023
Brigham & Houston, 2007

Doan et al., 2025
Erragragui et al.,, 2023

Kling et al., 2021
Buscher et al., 2023

Alim et al,, 2024; Erragragui
etal, 2023; Karadas &
0zdemir, 2023

Albuquerque et al., 2019;
Kober et al., 2016; Ozili, 2018

Vol Cim  Soc Macro Gov

9.71

0.07

8.99

10.16

0.19

9.71

10.09

9.81

9.15

0.38
0.01
0.37
0.39
0.01
0.38 030
039 033
0.38 031

037 028

0.00

0.02

-0.08

0.33

0.06

0.00

0.18

0.05

-0.08

0.00

0.12

-1.98

0.18

0.80

0.00

1.30

0.34

-1.98
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Appendix C. fsQCA Full Configuration Matrix
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