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Abstract

Does mandatory sustainability disclosure improve the quality of corporate financial report-
ing immediately, gradually, or with delay? We address this question using Saudi Arabia’s
January 2021 Tadawul ESG Disclosure Guidelines—the first comprehensive sustainability
disclosure framework in the Gulf Cooperation Council and a uniform, accurately dated
regulatory shock affecting all listed firms. Using a balanced panel of 135 non-financial
firms over 2017-2024 (1080 firm-year observations), we estimate absolute discretionary
accruals from the Modified Jones Model and employ event-time fixed-effects regressions
with Driscoll-Kraay standard errors robust to heteroskedasticity, autocorrelation, and
cross-sectional dependence. We document a temporal paradox: reporting quality did not
change in the announcement year (2021), deteriorated significantly in 2022 (+28%) and
2023 (+38%) relative to the pre-reform baseline, and then improved significantly in 2024
(—17%). The pattern survives performance-matched discretionary accruals, exclusion of the
2020 COVID-19 year, a placebo test, sectoral disaggregation across nine Tadawul-aligned
industry groups, and a battery of pre-reform firm characteristics. Heterogeneity analysis
identifies the underlying mechanism: voluntary pre-2021 ESG disclosers and firms with
stronger pre-reform governance exhibit amplified short-run deterioration, while larger
firms with pre-existing reporting infrastructure show a substantially attenuated paradox.
These patterns are jointly consistent with the adjustment-cost mechanism we develop: the
reform redirected scarce reporting governance toward the new disclosure margin during
a three-year compliance buildout, after which the constraining effect on accrual-based
earnings management emerged. The findings carry direct implications for the design
and evaluation of mandatory sustainability disclosure reforms currently advancing across
emerging and developed markets.

Keywords: sustainability disclosure; earnings management; reform paradox; Saudi Arabia;
Tadawul; corporate reporting quality; ESG; event-time analysis; emerging markets
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1. Introduction

The disclosure of environmental, social and governance (ESG) information is now a
key element of modern capital market regulation. There is a global trend of regulators
mandating listed companies to disclose standardized ESG information, including the
European Union’s Corporate Sustainability Reporting Directive (CSRD), the International
Sustainability Standards Board’s IFRS S1 and S2 and the SEC’s climate-related disclosure
requirements [1]. The implicit policy theory suggests that the verifiability and public
availability of sustainability information will raise the marginal cost of misrepresentation by
opportunistic managers, thus improving the quality of reporting [2,3]. This view, grounded
in agency-theoretic concerns about the separation of ownership and control [4] and the
broader literature on voluntary and mandated corporate disclosure [5,6], has influenced
the design of policy from advanced to emerging markets, with disclosure considered a
relatively low-cost market-enhancing intervention.

A competing theoretical perspective delivers more cautious predictions. When ESG
disclosure becomes mandatory while earnings remain a discretionary aggregate, managers
may substitute opportunism toward less-monitored reporting channels such as accrual
manipulation [7,8]. Symbolic compliance with disclosure requirements can act as a legiti-
macy buffer that lowers the perceived cost of accrual manipulation [9,10]. Cross-country
evidence on accrual-based earnings management has long established that institutional and
disclosure environments shape opportunistic accrual behavior in subtle ways [11], and that
firms display observable patterns of earnings management around important reporting
thresholds [12]. The literature focusing specifically on the relationship between ESG perfor-
mance and earnings management has yielded mixed results, with some studies revealing
disciplining effects [13,14] and others showing substitution or no relationship [15,16], while
recent meta-analyses report significant heterogeneity in identified relationships [17]. Issues
of divergence and noisiness in ESG ratings further complicate cross-study comparisons [18].
The time horizon over which a sudden mandatory disclosure reform reshapes the accrual-
EM channel remains an open empirical question, particularly in emerging-market contexts
where pre-reform transparency is low.

Saudi Arabia’s January 2021 Tadawul ESG Disclosure Guidelines provide a setting
unusually well-suited to answering these questions. The Guidelines specify 27 ESG in-
dicators across environmental, social and governance dimensions, applied uniformly to
all firms listed on the Saudi Stock Exchange and aligned with the World Federation of
Exchanges and SASB taxonomies. The framework was the first comprehensive sustain-
ability disclosure regime in the Gulf Cooperation Council (GCC); it was imposed by an
externally determined and precisely dated regulatory event, and is embedded within
Saudi Arabia’s broader Vision 2030 economic transformation agenda. The announcement
and implementation date are accurately identified; the within-country design controls for
cross-country confounders (legal system, accounting standards, macroeconomic regime);
and the 2017-2024 observation window yields four pre-reform years (2017-2020) and four
post-reform years (2021-2024) for credible identification.

This study examines how the 2021 reform affected the quality of financial reporting,
proxied by absolute discretionary accruals from the Modified Jones Model. Departing from
cross-sectional approaches that test heterogeneous treatment by exposure, we adopt an
event-time specification with year-by-year dummies and firm fixed effects. This design
isolates the temporal trajectory of reform effects rather than imposing a priori assumptions
about the channels through which the effect should operate.

Three findings emerge. First, the 2021 announcement year shows no change in absolute
discretionary accruals relative to the pooled pre-reform baseline (8 = 0.002; t = 0.94).
Second, earnings management rose substantially in 2022 (8 = 0.024; t = 6.67) and peaked
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in 2023 (B = 0.032; t = 7.63), corresponding to magnitudes of approximately 28% and 38%
relative to the pre-reform mean. Third, by 2024, EM declined significantly below baseline
(B = —0.014; t = —2.97), suggesting that the reform’s intended disciplining effect emerged
only after a three-year adjustment period. These findings survive performance-matched
discretionary accruals, exclusion of the 2020 COVID-19 year, separate analysis of Industrial
and Service sectors, and a placebo test on the pre-reform sample.

We make four contributions. First, we document a temporal paradox in manda-
tory sustainability disclosure reform: the policy’s measurable effect on reporting quality
emerged in the opposite direction from the conventional transparency prediction, and
only normalized after multiple years. This pattern is consistent with adjustment-cost
mechanisms—Ilearning, compliance investment, and the displacement of opportunism
during transition—that the disclosure literature has largely treated as second-order con-
siderations. Second, beyond merely positing these mechanisms, we provide empirical
evidence consistent with the adjustment-cost interpretation: the temporal paradox is am-
plified among voluntary pre-reform ESG disclosers and firms with stronger pre-reform
governance disclosure, and substantially attenuated among larger firms with pre-existing
reporting infrastructure. Third, we contribute Saudi-specific evidence on a reform that
is already shaping ESG regulation across the Gulf, with implications for the disclosure
mandates being designed in neighboring jurisdictions and other emerging markets; the
findings are robust across nine Tadawul-aligned industry sectors. Fourth, methodologically,
we demonstrate that the temporal granularity of post-reform effects matters substantively:
aggregate post-reform indicators may obscure non-monotonic adjustment dynamics that
have direct policy relevance.

The remainder of the paper proceeds as follows: Section 2 develops the conceptual
framework. Section 3 describes the institutional setting. Section 4 presents the data and
methodology. Section 5 reports results. Section 6 discusses mechanisms and implications.
Section 7 concludes.

2. Literature Review and Conceptual Framework
2.1. Mandatory Sustainability Disclosure and Reporting Quality

There are three interrelated mechanisms on which the economic case for mandatory
sustainability disclosure can be based. Disclosure-as-discipline arguments highlight that
public disclosure improves the likelihood of detection on the part of managers, and makes
opportunistic behavior more expensive [2,19]. The capital market channel suggests that sim-
ilar, measurable ESG information reduces information asymmetry and capital costs [20-22]
and that ESG performance and disclosure are associated with lower cost of equity and
better access to finance [21,23,24]. A key takeaway from Khan, Serafeim and Yoon [25]
is that materiality is essential for sustainability investments to have tangible impacts on
the bottom line, as defined in the context of a given industry. The recent climate-finance
literature [26] also shows that institutional investors are more and more often asking for
systematic ESG information for their investment processes. Legitimacy-theoretic accounts,
based on earlier research in environmental disclosure [27] and the legitimacy framework
of Suchman [28], argue that mandated disclosure strengthens stakeholders’ [29] ability
to monitor and challenge firms’ behavior, and that greater external monitoring leads to
greater quality of reporting in general. This is reinforced by the institutional isomorphism
pressures [30,31] which encourage firms to follow the same disclosure practices among the
population of listed firms. These mechanisms constitute a policy assumption that sustain-
ability disclosure requirements lead to immediate and direction-monotonic improvement
in financial-reporting integrity.
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This assumption has been complicated by empirical evidence. Christensen, Floyd, Liu
and Maffett [3] report that disclosure of mine-safety information, required by law, has a
meaningful impact on reducing industrial accidents, which is a tangible and observable
outcome, and therefore disciplining. However, as Christensen, Hail and Leuz [1] compre-
hensively review in their study on mandatory CSR and sustainability reporting, disclosure
mandates may have more modest impacts than envisioned by policy theory, especially in
the presence of less powerful enforcement institutions. The ratings also vary significantly
between the different raters, which makes it difficult to identify any disciplining effect
in the empirical context [18]. The literature has thus shifted its focus to determining the
conditions for mandatory disclosure to have its desired impact, with mixed results in
institutional settings.

2.2. Earnings Management and ESG Disclosure

Accrual-based earnings management, as measured by discretionary accruals using the
Jones family of models [32], has been used as a workhorse proxy for reporting quality. The
modified versions [33] and performance-matched extensions [34] continue to be popular,
with the absolute value of the accrual choice reflecting its magnitude regardless of direction.
The earnings quality literature focuses on the link between accrual choices and firm-level
governance, audit quality, and disclosure environment [35,36]. Survey evidence from finan-
cial executives [37] reports on the prevalence of earnings management for benchmarking
and targeting, and archival evidence relates accrual quality to audit committee composi-
tion [38], audit quality [39], and external analyst monitoring [40]. When one channel of
earnings management is brought under greater scrutiny than another, the displacement
of accrual-based earnings management toward real activity manipulation becomes a very
important consideration [8,41,42]. Income smoothing [43] and benchmark-driven accrual
choice [12] are well-established features of corporate reporting environments around the
world [11].

Studies relating ESG performance to earnings management have produced an unset-
tled body of evidence. Kim, Park, and Wier [13] document that high-ESG firms exhibit
lower earnings management in the United States, consistent with disciplining mechanisms.
Bozzolan et al. [44] find similar patterns internationally, with corporate social responsibility
associated with higher earnings quality. Conversely, Hong and Andersen [15] document
a substitution pattern in which firms with weaker financial performance use CSR as a
legitimacy device, while Chih, Shen, and Kang [16] find that the relationship is conditional
on country-level investor protection. Velte [17] reports bidirectional causation in German
evidence. Gerged, Albitar, and Al-Haddad [45] highlight the moderating role of corporate
governance structures. Related work has documented sustainability disclosure effects
on cost of equity capital [21], firm value [46], and access to finance [23]. A parallel body
of literature has examined ESG-related capital allocation through institutional investor
preferences [47] and the broader phenomenon of socially responsible investing [48]. Sus-
tainability disclosure determinants [49], the credibility of ESG assurance [50], and the
symbolic-versus-substantive divide in sustainability reports [51] all shape the institutional
environment within which mandated disclosure operates. Environmental performance
and environmental disclosure exhibit complex relationships in the literature [52]. Saudi-
specific research is more limited but converges on the importance of institutional context;
Almubarak, Chebbi, and Ammer [53] document associations between ESG performance
and earnings management among Saudi listed firms, while Habbash [54] and Alotaibi
and Hussainey [55] examine the determinants of voluntary disclosure quality. Recent
Jordanian evidence [56] suggests that mandatory sustainability disclosure can mitigate
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earnings management in neighboring Arab markets, and the emerging-market governance
literature [57] documents broader institutional variation in CSR disclosure outcomes.

2.3. Mandatory ESG Reform: Cross-Sectional Versus Temporal Effects

Most empirical tests of mandatory ESG reform rely on cross-sectional heterogeneity to
identify treatment effects—comparing post-reform outcomes for firms with greater expo-
sure (by size, sector, or pre-reform ESG performance) against less-exposed peers [45,58-60].
This design implicitly assumes that any reform effect operates through differential pres-
sure on specific firm types, and that average treatment effects can be decomposed into
channel-specific moderators. A growing body of work emphasizes that the boundary
between accrual-based and real earnings management is itself endogenous to the disclosure
environment [7,8,41,42], cautioning against single-channel interpretations of reform effects.

An alternative design treats the reform as a uniform shock and traces its average
effect over event time. This temporal approach is particularly suited to settings where
(i) the reform applies uniformly to all firms, (ii) adjustment costs and learning dynam-
ics are plausibly relevant, and (iii) the observation window is sufficient to capture short-
and medium-term effects separately. The 2021 Tadawul reform meets all three criteria,
providing an opportunity to examine whether mandatory sustainability disclosure pro-
duces monotonic adjustments in reporting quality or whether more complex temporal
dynamics emerge.

2.4. Research Question

The literature provides competing predictions about the average and temporal effects
of mandatory ESG disclosure on reporting quality, with insufficient attention paid to the
time horizon over which any effect emerges. Rather than imposing a priori channel-based
hypotheses, we pose an open research question: How did absolute discretionary accruals
evolve year by year following Saudi Arabia’s 2021 Tadawul ESG Disclosure Guidelines
relative to the pre-reform baseline? The empirical specification described in Section 4
isolates this temporal trajectory while controlling for firm-level heterogeneity and time-
varying firm fundamentals.

3. Institutional Setting
3.1. Saudi Arabia’s Vision 2030 and Capital Market Reform

The Vision 2030 economic transformation program of Saudi Arabia was launched
in 2016, with the explicit goal of diversifying the economy away from hydrocarbons,
modernizing the capital market, and integrating Saudi listed companies into global financial
flows. Capital market reforms have involved opening up to foreign investors, launching
the Tadawul ESG Index, establishing a secondary market for sukuk and debt instruments,
and the partial public listing of Saudi Aramco. The Capital Market Authority (CMA) has
progressively tightened disclosure regulations, audit standards and corporate governance
requirements, with the broader objective of qualifying the Saudi market for inclusion in
international equity indices.

The institutional landscape in which the 2021 Tadawul ESG Disclosure Guidelines
were introduced was shaped by these structural changes. By 2021, foreign institutional
ownership of Saudi listed firms had risen significantly, analyst coverage had broadened,
and the Tadawul ESG Index had begun to influence the portfolio decisions of global ESG-
oriented investors. The reform thus took place within a maturing institutional context,
rather than being imposed on a static market.

https://doi.org/10.3390/su18136582


https://doi.org/10.3390/su18136582

Sustainability 2026, 18, 6582

6of 21

3.2. The 2021 Tadawul ESG Disclosure Guidelines

In January 2021, Saudi Stock Exchange (Tadawul) published its ESG Disclosure Guide-
lines. There are 27 indicators in total, grounded in three pillars: environmental (greenhouse-
gas emissions, energy consumption, water management, waste); social (composition of
workforce, occupational safety, community engagement, human capital development);
and governance (independence of board, structure of audit committee, anti-corruption
policies, alignment of executive compensation). The indicators were mapped to the World
Federation of Exchanges (WFE) and SASB taxonomies, allowing for comparisons with
international benchmarks.

The Guidelines were applied universally to all the firms listed on the Main Market
and Nomu (Parallel Market), with no sectoral carve-outs. The Guidelines were initially
adopted as a comply-or-explain approach, but there was a clear regulatory expectation
for full implementation: the Guidelines were incorporated into the Tadawul ESG Index
methodology, and international institutional investors are increasingly scrutinizing the
Guidelines. This reform was thus a marriage of the legal features of a voluntary regime and
de facto enforcement of a mandatory regime, especially for firms seeking foreign investor
capital. The unique nature of this combination renders the 2021 reform an unusually

‘clean’ environment to explore the response of listed companies to a disclosure mandate

on sustainability.

4. Data and Methodology
4.1. Sample

The sample consists of 135 non-financial firms from Saudi Stock Exchange (Tadawul)
during the fiscal years 2017-2024 to give a balanced panel of 1080 firm-year observations.
Financial firms are not included because their accrual structure and regulatory environment
is quite different from non-financial firms [35]. To facilitate firm-level estimation of discre-
tionary accruals, firms whose number of observations is less than three are eliminated. The
continuous variables are winsorized at the 1st and 99th percentiles to reduce the effects of
outliers. Accounting information is sourced from Refinitiv Eikon and complemented by
Tadawul disclosure information. ESG pillar scores (environmental, social, governance) are
sourced from Refinitiv ESG and rescaled to the 0-1 range.

4.2. Measuring Reporting Quality

Following the standard accrual-based earnings management literature, we estimate
discretionary accruals from the Modified Jones Model [33]:

TA; 1 AREVj; — AREC}; PPE;,
- + a3

= nq + an +¢€; 1
Ajt Aji 1 Ajt1 Apq " M

where TAj; is total accruals; A;;_; is lagged total assets; AREV}; is the change in revenues;
AREC;; is the change in receivables; and PPE}; is gross property, plant, and equipment. The
model is estimated separately for each sector-year, and the residuals are extracted as the
discretionary component of accruals. The absolute value |D A;;| measures the magnitude of
earnings management irrespective of direction and serves as an inverse proxy for reporting
quality. We additionally estimate performance-matched discretionary accruals (|[PM — D A|)
following Kothari et al. [34], which augments the first-stage regression with ROA to address
mechanical correlation concerns.
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4.3. Empirical Specification

The main specification employs event-time dummies in a fixed-effects panel framework:
IDA;| = Bo + B1 Y2021; + B2 Y2022 + B3 Y2023; + B4 Y2024; + ' Xy +a; + € (2)

where Y2021-Y2024 are year dummies equal to 1 in the corresponding post-reform year,
with the pooled pre-reform period (2017-2020) serving as the omitted baseline. Xj; is
a vector of firm-level controls including return on assets (ROA), firm size (log of total
assets), leverage (total liabilities/total assets), and sales growth. Firm fixed effects a; absorb
time-invariant unobserved heterogeneity. The f coefficients therefore measure the average
change in absolute discretionary accruals in each post-reform year relative to the pre-reform
baseline, conditional on firm characteristics.

Standard errors follow Driscoll and Kraay [61], robust to cross-sectional dependence
and serial correlation up to four lags. This estimator is appropriate given the panel’s modest
cross-sectional dimension and the likelihood of both cross-firm correlation (from common
macroeconomic shocks) and within-firm serial dependence (from persistent accrual pat-
terns). Implementation uses the xtscc routine in Stata/MP 19.5 [62]. Diagnostic tests
reported in Section 5 confirm cross-sectional dependence, heteroskedasticity, and the need
for panel methods over pooled OLS, supporting this choice.

4.4. Identification Strategy and the Choice of a Within-Country Event-Time Design

A natural concern with any single-jurisdiction event study is the absence of an external
control group. We address this design choice explicitly. The 2021 Tadawul Guidelines were
imposed uniformly on all Tadawul-listed firms with no sectoral carve-outs, eliminating any
within-Saudi control group. Cross-country comparisons against unaffected Gulf markets
would introduce confounders that the within-country design avoids by construction: dif-
ferences in legal systems, accounting standards (IFRS adoption dates differ across GCC
markets), MSCI emerging-market inclusion timing, Vision-2030-style sovereign reform
agendas, and macroeconomic exposure to oil-price cycles. The within-country event-time
design adopted here—in which the pooled pre-reform period (2017-2020) serves as the
within-firm baseline and firm fixed effects absorb time-invariant heterogeneity—is the
standard approach for identification under uniform regulatory shocks [3]. It is the same
identification strategy used by Christensen et al. [3] in their analysis of US mine-safety
disclosure, by the disclosure-reform literature reviewed in Christensen et al. [1], and by
event-study work on uniform regulatory interventions more generally. Section 5 reports a
placebo test on the pre-reform sample showing that the documented post-reform pattern is
anchored to the actual reform date rather than reflecting a pre-existing trend.

A second concern is whether firms that voluntarily disclosed ESG information before
2021 responded differently to the reform than non-disclosers. This is a substantive question
rather than a confounder: firm fixed effects already absorb time-invariant differences
in pre-reform disclosure levels. We address the question directly through heterogeneity
analysis in Section 5, in which we interact each event-time dummy with a binary indicator
for pre-reform voluntary disclosure intensity. The result—substantively important for
interpretation—is reported in Section 5.

5. Empirical Results
5.1. Descriptive Statistics

Table 1 reports descriptive statistics for the variables used in the analysis. The mean
absolute discretionary accrual is 0.084 (standard deviation 0.110), comparable to values
reported in the recent earnings management literature for emerging markets [45,53]. The
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Modified Jones and performance-matched DA measures track each other closely (mean
|PM — DA| = 0.080), consistent with their shared first-stage construction. ESG pillar
scores cluster around 0.50-0.53 with substantial variation, indicating meaningful cross-firm
heterogeneity in disclosure performance. Average firm size (log assets = 9.17), leverage
(0.42), and ROA (0.037) are consistent with the profile of a maturing emerging market.
Industrial firms constitute 38% of the sample, with the remainder classified as Service-
sector firms.

Table 1. Descriptive statistics.

Variable N Mean SD Min Median Max
|DA| Modified Jones) 1080 0.0840 0.1104 0.0001 0.0489 0.6720
|PM — DA] 1080 0.0800 0.1032 0.0001 0.0469 0.6203
Environmental score (E) 1080 0.5116 0.1752 0.1300 0.5200 0.8700
Social score (S) 1080 0.5007 0.1685 0.1200 0.5100 0.8500
Governance score (G) 1080 0.5284 0.1598 0.1500 0.5400 0.8800
ROA 1080 0.0370 0.0751 —0.2103 0.0349 0.2545
Size (log assets) 1080 9.1654 0.5184 7.9100 9.1300 10.6500
Leverage 1080 0.4242 0.2280 0.0312 0.4156 0.9650
Sales growth 1080 0.0711 0.3987 —0.8540 0.0420 1.9800
Industrial sector (dummy) 1080 0.378 0.485 0 0 1
HighE (dummy) 1080 0.437 0.496 0 0 1
HighSize (dummy) 1080 0.499 0.500 0 0 1

Notes: The sample comprises 135 non-financial firms listed on the Saudi Stock Exchange over 2017-2024
(N = 1080 firm-year observations). |DA| is absolute discretionary accruals from the Modified Jones Model [33];
|PM — DA| is performance-matched accruals [34]. E, S, and G are Refinitiv ESG pillar scores standardized to 0-1.
Continuous variables are winsorized at the 1st and 99th percentiles.

5.2. The Temporal Pattern of Reporting Quality

Table 2 reports mean absolute discretionary accruals by year, providing the first visual
evidence of the temporal pattern. The pre-reform period (2017-2020) exhibits a moderate
downward drift in |[DA| from 0.094 to 0.077, with a small COVID-19-related uptick in 2020.
The 2021 announcement year continues this trajectory (|DA| = 0.077). However, beginning
in 2022, [DA| rises sharply to 0.098, reaches a peak of 0.102 in 2023, and then drops abruptly
to 0.054 in 2024. The Modified Jones and Performance-Matched DA series track each other
almost identically.

Table 2. Mean absolute discretionary accruals by year.

Year N Mean |[DA| Mean |PM — DA| Period

2017 135 0.0944 0.0886 Pre-reform

2018 135 0.0840 0.0831 Pre-reform

2019 135 0.0765 0.0731 Pre-reform

2020 135 0.0857 0.0777 Pre-reform (COVID)
2021 135 0.0765 0.0683 Reform announcement
2022 135 0.0981 0.0962 Post-reform Year 2
2023 135 0.1023 0.1010 Post-reform Year 3 (peak)
2024 135 0.0543 0.0524 Post-reform Year 4

Notes: The table reports mean |DA| (Modified Jones) and mean |[PM — DA| (Kothari et al. 2005 [34] performance-
matched accruals) for each fiscal year in the sample. The Tadawul ESG Disclosure Guidelines were announced in
January 2021.

Figure 1 visualizes the conditional pattern after firm fixed-effects estimation, with
95% confidence intervals. Three features stand out: (i) the announcement year (2021) is
statistically indistinguishable from the pre-reform baseline; (ii) 2022 and 2023 exhibit highly
significant positive deviations; and (iii) 2024 exhibits a significant negative deviation.
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Temporal Effects of Saudi 2021 Tadawul ESG Reform
on Reporting Quality
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Notes: Coefficients from event-time regression with firm FE and Driscoll-Kraay SE (4 lags).
95% Cls shown. Baseline = pre-reform pooled (2017-2020). N = 1,080 firm-years; 135 firms.

Figure 1. Temporal effects of Saudi Arabia’s 2021 Tadawul ESG Disclosure Guidelines on absolute dis-
cretionary accruals. Points are event-time coefficients from the main specification (Table 3, column 1);
error bars show 95% confidence intervals using Driscoll-Kraay standard errors with four lags. The
pooled pre-reform period (2017-2020) is the omitted reference category.

Table 3. Main results: Event-time effects on reporting quality.

Variable M |DA ) |[PM — DA (322“) A| No
ontrols
Y2021 0.0023 —0.0020 —0.0087 ***
(0.0025) (0.0023) (0.0021)
Y2022 0.0241 *** 0.0251 *** 0.0129 ***
(0.0036) (0.0038) (0.0021)
Y2023 0.0322 *** 0.0332 *** 0.0171 ***
(0.0042) (0.0043) (0.0021)
Y2024 —0.0144 ** —0.0148 ** —0.0309 ***
(0.0048) (0.0050) (0.0021)
ROA —0.1024 ** —0.0471* —
(0.0345) (0.0209) —
Size —0.0609 —0.0265 —
(0.0345) (0.0353) —
Leverage —0.1311 *** —0.1632 *** —
(0.0289) (0.0300) —
Sales growth 0.0098 0.0076 * —
(0.0053) (0.0036) —
Constant 0.6952 * 0.3883 0.0851 ***
(0.3072) (0.3140) (0.0021)
Firm fixed effects Yes Yes Yes
Driscoll-Kraay SE (4 lags) Yes Yes Yes
Observations 1080 1080 1080
Number of firms 135 135 135
Within R-squared 0.070 0.084 0.026

Notes: Driscoll-Kraay standard errors with four lags in parentheses. The dependent variable is |[DA| (columns
1 and 3) or |PM — DA| (column 2). Y2021-Y2024 are year dummies; the pre-reform period (2017-2020) is the
omitted baseline. All specifications include firm fixed effects. *** p < 0.01, ** p < 0.05, * p < 0.10.
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5.3. Main Results: The Temporal Paradox

Table 3 reports the event-time regression estimates. Column (1) is the main spec-
ification with |[DA| as the dependent variable and all firm-level controls. Column (2)
replaces the dependent variable with |PM — DA|. Column (3) presents the parsimonious
specification with only event-time dummies and firm fixed effects.

The trend is consistent and statistically robust across all three specifications. In the
main specification, there is no significant change in absolute discretionary accruals in
the announcement year 2021 (8 = 0.002; t = 0.94) compared to the pre-reform baseline.
The parsimonious model without controls finds that Y2021 is negative and significant
(B = —0.009; t = —4.13), which reflects the downward trend already in place pre-reform.
In neither specification is the announcement year 2021 linked to a disciplining effect on
reporting quality.

The most interesting findings are related to 2022 and 2023. In the main specification,
Y2022 enters at § = 0.024 (t = 6.67), and Y2023 at § = 0.032 (t = 7.63), both significant at
the 1% level. These represent 28% and 38% increases compared to the pre-reform mean
of 0.085. The result is not a mechanical correlation between Modified Jones residuals and
contemporaneous firm performance, as the estimates are very similar in the PM — DA
specification (0.025 and 0.033).

By 2024, the coefficient flips sign sharply: Y2024 = —0.014 (t = —2.97) in the main
specification, and —0.031 (t = —14.72) in the parsimonious version. This is the first post-
reform year in which absolute discretionary accruals are significantly below the pre-reform
baseline. The overall pattern—a null effect in the announcement year, a positive deviation in
years 2 and 3, followed by a substantial negative deviation in year 4—represents a temporal
paradox: the disciplining effect of the reform on reporting quality does not emerge until
after a three-year transition period during which earnings management rises.

Control variables behave as expected. ROA has a significant and negative coefficient
(B = —0.102; t = —2.97), consistent with the existing literature showing that more profitable
companies engage in less accrual manipulation [35,36]. Leverage also has a negative
relationship with |[DA| (B = —0.131; t+ = —4.53), which is reasonable given that debt
covenants can have a disciplining effect on accrual quality [63]. Firm size enters with
a negative point estimate but does not reach conventional significance in this within-
firm specification.

5.4. Robustness

Table 4 subjects the main result to five robustness exercises.

Placebo test (column 1). Restricting the sample to pre-reform years (2017-2020) and
assigning counterfactual treatment dummies for 2019 and 2020 yields a negative and
significant Y_placebo_2019 coefficient (8 = —0.010; t = —3.27)—in the opposite direction
from the main result—and an insignificant Y_placebo_2020. This rules out the alternative
interpretation that the positive 2022-2023 coefficients reflect a continuation of pre-existing
trends in the data. The temporal paradox is anchored to the post-reform period.

Excluding COVID-19 (column 2). Dropping the 2020 fiscal year and re-estimating
the main specification produces, if anything, stronger results: Y2022 = 0.029 (¢ = 9.84),
Y2023 = 0.037 (t = 10.90), and Y2024 = —0.009 (t = —2.26). The 2021 coefficient also turns
significantly positive (8 = 0.007; t = 3.65). The temporal paradox is therefore not driven
by COVID-19-related accrual volatility, consistent with cross-country evidence that ESG
behavior itself was disrupted during the pandemic [64]; if anything, the 2020 inclusion
attenuates the estimated effects.

Sectoral disaggregation (columns 3 and 4). Estimating the main specification sep-
arately for Industrial (N = 408) and Service (N = 672) subsamples reveals an important
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heterogeneity in timing. Industrial firms show a sharp 2022 peak (§ = 0.033; ¢t = 25.49)
but rapid normalization by 2023 (8 = 0.004; t = 4.82). Service firms exhibit the opposite
timing: a more modest 2022 effect (8 = 0.020; t = 3.41) escalating to a 2023 peak of
B = 0.051 (t = 7.27), followed by a sharp 2024 decline (8 = —0.024; t = —3.05). Both
sectors exhibit the basic temporal paradox pattern—initial increase followed by eventual
decline—but Industrial firms appear to adjust to the new disclosure regime more quickly
than Service firms.

Table 4. Robustness checks.

Variable (1) Placebo (2) Drop 2020 (3) Industrial (4) Service (5) Het. Test
Y_placebo_2019 —0.0101 ** — — — —
(0.0031) — — — —
Y_placebo_2020 0.0013 — — — —
(0.0034) — — — —
Y2021 — 0.0066 ** 0.0142 *** —0.0048 —
— (0.0018) (0.0009) (0.0043) —
Y2022 — 0.0288 *** 0.0330 *** 0.0200 ** —
— (0.0029) (0.0013) (0.0059) —
Y2023 — 0.0373 *** 0.0039 *** 0.0510 *** —
— (0.0034) (0.0008) (0.0070) —
Y2024 — —0.0090 * 0.0026 ** —0.0240 ** —
— (0.0040) (0.0009) (0.0079) —
Post x HighE — — — — 0.0078
— — — — (0.0066)
HighE — — — — —0.0059
— — — — (0.0056)
Controls Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Year FE No No No No Yes
Observations 540 945 408 672 1080
Within R-squared 0.023 0.081 0.083 0.114 0.073

Notes: Driscoll-Kraay standard errors in parentheses (lag 1 for column 1; lag 3 for column 2; lag 4 for columns 3-5).
Column (1) tests placebo reform years (2019, 2020) restricted to the pre-reform sample. Column (2) excludes
2020 with sequential renumbering of time. Columns (3) and (4) split by sector. Column (5) tests cross-sectional
heterogeneity by environmental performance (Post x HighE). *** p < 0.01, ** p < 0.05,* p < 0.10.

Cross-sectional heterogeneity (column 5). The interaction between post-reform expo-
sure and high environmental performance (Post x HighE) is positive but not statistically
significant (8 = 0.008, t = 1.19). This null heterogeneity finding is informative: it indi-
cates that the temporal paradox is not driven by a specific subset of high-E firms reacting
differently to the reform. However, environmental performance alone is a narrow hetero-
geneity dimension, and the absence of moderation by HighE does not preclude moderation
along other firm-level dimensions. We therefore extend the heterogeneity analysis in the
next subsection.

5.5. Panel Diagnostic Tests

Before turning to the extended heterogeneity analysis, we report the formal diagnos-
tic tests that justify the choice of fixed-effects estimation with Driscoll-Kraay standard
errors. Table 5 reports five panel diagnostic tests applied to the main specification (Table 3,
Column 1).

The combined evidence—panel structure required, FE preferred, heteroskedasticity
present, cross-sectional dependence present, and no AR(1)—fully justifies the estimator
and standard-error structure used throughout the paper.
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Table 5. Panel diagnostic tests on the main specification.
Test Null Hypothesis (Hy) Statistic p-Value Decision
Breusch-Pagan LM Pooled OLS adequate x> = 30,056 <0.001  Reject; use panel methods
Hausman RE preferred over FE x?(8) = 23.39 0.003  Reject; use FE
Modified Wald Homoskedasticity x%(135) = 39,148 <0.001 Reject; heteroskedasticity present
Wooldridge AR(1) No serial correlation F(1,134) = 0.009 0.924  Fail to reject

Cross-sectional
independence

Pesaran CD

CD =3.04 0.002  Reject; CSD present

Notes: Tests applied to the Table 3 Column 1 specification with | D A| as the dependent variable, Y2021-Y2024 event-
time dummies, ROA, size, leverage, growth, and firm fixed effects. The Breusch-Pagan LM test rejects pooled
OLS in favor of a panel structure. The Hausman test rejects random effects in favor of fixed effects. The Modified
Wald test confirms heteroskedasticity across firms. The Wooldridge AR(1) test does not reject the null of no
first-order autocorrelation. The Pesaran CD test confirms cross-sectional dependence in the residuals—consistent
with common macroeconomic and policy shocks affecting Tadawul-listed firms simultaneously. Together, these
tests motivate the use of fixed-effects estimation with Driscoll-Kraay standard errors, which are simultaneously
robust to heteroskedasticity, autocorrelation up to four lags, and cross-sectional dependence [61,62].

5.6. Extended Heterogeneity by Pre-Reform Firm Characteristics

Table 6 augments the cross-sectional heterogeneity analysis along eight pre-reform
firm characteristics: aggregate ESG disclosure intensity (voluntary discloser proxy), each
ESG pillar separately (E, S, G), firm size, leverage, profitability, and the within-firm post-
reform change in ESG (a legitimacy-buffer proxy). Each row reports a separate regression
in which the main specification is augmented with a Post x Hi interaction, where Hi is a
firm-level binary set equal to one for firms whose pre-reform (2017-2020) average exceeds
the cross-firm median.

Table 6. Heterogeneity analysis: Post X pre-reform firm characteristic interactions.

Pre-Reform Characteristic

Interaction SE p-Value Y2024 (Low) Y2024 (High)

High pre-reform ESG (voluntary disclosers) +0.0215 *** (0.0022)  0.000 —0.0249 —0.0034
High pre-reform governance disclosure +0.0245 *** (0.0078) 0.002 —0.0273 —0.0028
High pre-reform environmental disclosure +0.0122 * (0.0069) 0.077 —0.0202 —0.0080
High pre-reform social disclosure +0.0056 * (0.0029)  0.050 —0.0174 —0.0118
Large firm size —0.0110 (0.0081)  0.176 —0.0083 —0.0193
High leverage +0.0070 (0.0078)  0.364 —0.0183 —0.0113
High profitability —0.0071 (0.0067)  0.292 —0.0110 —0.0181
AESG (post minus pre) above median —0.0015 (0.0041) 0.726 —0.0137 —0.0152

Notes: Each row reports a separate regression augmenting the main specification (Table 3, Column 1) with a
Post x Hi interaction term, where Hi equals one for firm-year observations whose pre-reform (2017-2020) value
of the characteristic exceeds the cross-firm median. The pre-reform AESG variable equals the difference between
the firm’s 20222024 average ESG score and its 2017-2020 average. Sample N = 1080. Firm fixed effects absorb
the Hi main effect. Driscoll-Kraay standard errors with four lags. *** p < 0.01, * p < 0.10.

Three patterns are notable. First, the temporal paradox is significantly amplified
among firms with stronger pre-reform sustainability and governance disclosure: the
Post x HighESG_Pre interaction is 4-0.0215 (p < 0.001), and the Post x HighG_Pre in-
teraction is 4+0.0245 (p = 0.002). Firms that voluntarily disclosed more ESG information
before 2021 (and firms with stronger pre-reform governance disclosure) exhibited substan-
tially larger increases in absolute discretionary accruals during the post-reform transition.
This pattern is consistent with the adjustment-cost interpretation: firms that had built up
the most extensive voluntary disclosure infrastructure had the greatest signaling stake
to protect during the transition and therefore relied most heavily on accrual flexibility to
maintain reported performance while restructuring their reporting governance toward the
new mandatory ESG margin.
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Second, the moderation is null along firm size, leverage, profitability, and AESG (none
of these four interactions are statistically significant). The null on the post-reform AESG
interaction is particularly informative: firms that increased their ESG disclosure the most
after 2021 did not exhibit a stronger temporal paradox, providing no empirical support
for a simple legitimacy-buffering mechanism in which post-reform disclosure expansion
would generate reputational slack for accrual flexibility.

Third, the Y2024 reversal holds across all eight characteristics in both the Low and
High groups (the rightmost two columns), confirming that the eventual normalization of
reporting quality is a broad-based phenomenon rather than a subgroup artifact.

5.7. Year-by-Year Heterogeneity and Mechanism Evidence

The Post x Hi interactions in Table 6 pool all four post-reform years. To examine
whether the paradox unfolds with different timing across firm types, Table 7 reports the full
event-time specification interacted with three key heterogeneity dimensions: pre-reform
ESG disclosure (voluntary disclosers), pre-reform governance disclosure, and firm size.
Coefficients in the “Low” columns are the standard year dummies; coefficients in the “High”
columns equal the year dummy plus the Year x Hi interaction.

Table 7. Year-by-year heterogeneity: Event-time effects by pre-reform firm characteristics.

Year Pre-Reform ESG Pre-Reform Governance Firm Size

Low High Low High Small Large
Y2021 —0.0081 ** +0.0135 —0.0179 *** +0.0216 +0.0054 * +0.0004
Y2022 +0.0149 *** +0.0356 *** +0.0067 +0.0421 *** +0.0262 *** +0.0250 ***
Y2023 +0.0193 *** +0.0461 *** +0.0389 *** +0.0257 *** +0.0597 *** +0.0069
Y2024 —0.0226 *** —0.0057 —0.0334 *** +0.0030 —0.0213 *** —0.0062

Notes: Each pair of columns is estimated from a single regression with full Year x Hi interactions added to the
main specification. Coefficients in the “Low” column are the year dummies; coefficients in the “High” column
equal the year dummy plus the corresponding Year x Hi interaction. Significance stars are inherited from the
underlying coefficients (year dummies for “Low”; Year x Hi interactions for “High”). *** p < 0.01, ** p < 0.05,
* p < 0.10. Driscoll-Kraay standard errors with four lags; N = 1080.

The within-row patterns trace the adjustment-cost mechanism with unusual sharpness.
Firms with strong pre-reform governance disclosure (High-G_Pre) reacted immediately in
the announcement year (+0.022 in 2021 vs. —0.018 for Low-G_Pre firms), peaked early in
2022, and exhibited a flat 2024 trajectory (4-0.003 for High-G_Pre vs. —0.033 for Low-G_Pre).
Voluntary pre-reform ESG disclosers showed a similar amplified peak at 4+-0.046 in 2023
(compared to 4-0.019 for non-disclosers) and a partial—rather than complete—reversal in
2024 (—0.006 vs. —0.023). Large firms exhibited an attenuated paradox throughout: their
2023 peak was essentially zero (4-0.007) compared to +0.060 for small firms.

Three mechanism-related inferences follow. First, the amplification of the paradox
among firms with stronger pre-reform disclosure infrastructure—and the attenuation
among large firms with established reporting governance—together constitute empirical
evidence consistent with the adjustment-cost mechanism. Firms with greater pre-reform
investments in disclosure had more to protect during the regulatory transition and relied
more heavily on accrual flexibility while restructuring; large firms could rebuild the nec-
essary reporting infrastructure with less disruption to existing accrual-quality controls.
Second, the legitimacy-buffer mechanism receives no empirical support: firms that ex-
panded their ESG disclosure the most after the reform (AESG above median) did not exhibit
a stronger paradox (Table 6). Third, the attentional-substitution mechanism cannot be
directly tested in our data because analyst-coverage and media-attention measures for
Saudi-listed firms over 2017-2024 are not consistently available; we leave this channel for
future research with data on the time allocation of external monitoring agents.
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5.8. Sectoral Disaggregation Across Nine Industry Groups

The binary Industrial vs. Service split in Section 5 provides a first decomposition of
sectoral heterogeneity but is coarse. To examine whether the temporal paradox is robust
across more granular industry groupings, we re-estimate the main specification separately
on each of nine Tadawul GICS-aligned sectors. The classification is constructed from each
firm’s primary business activity and is documented in Appendix A; sectors are consolidated
to ensure >6 firms per group.

Three observations emerge from Table 8. First, the post-2021 increase in absolute
discretionary accruals appears in eight of the nine sectors, indicating that the temporal
paradox is a broad-based phenomenon rather than a sector-specific artifact. Second, the
timing of the peak varies meaningfully across sectors: Materials and Energy, Capital
Goods, and Healthcare and Pharma peak in 2022; Retailing and Consumer Durables and
Food, Beverage and Agriculture peak in 2023; and Real Estate and REITs, Telecom and
Technology, and Transportation and Logistics show mixed timing. Third, the 2024 reversal
is most pronounced in sectors with significant consumer-facing reporting obligations
(Retailing and Consumer Durables, Consumer Services and Media, Transportation and
Logistics), suggesting that sectors most exposed to external stakeholder scrutiny adjusted
accrual quality fastest once the ESG disclosure infrastructure was in place. Sectors with
persistent post-reform elevation (Capital Goods, Real Estate and REITs) likely required
longer adjustment windows due to project-based or asset-heavy reporting structures.

Table 8. Sector-disaggregated event-time effects (nine-sector Tadawul GICS-aligned classification).

Sector N Firms Y2021 Y2022 Y2023 Y2024
Materials and Energy 30 +0.008 *** +0.014 *** +0.004 ** +0.005 ***
Retailing and Consumer Durables 17 +0.023 *** +0.033 *** +0.108 *** —0.055 ***
Consumer Services and Media 17 —0.011 —0.038 ** +0.027 —0.053 ***
Capital Goods 16 +0.028 *** +0.089 *** +0.043 *** +0.027 **
Healthcare and Pharma 15 —0.022 *** +0.034 *** —0.009 —0.016
Real Estate and REITs 14 —0.006 +0.049 *** +0.013 +0.031
Food, Beverage and Agriculture 11 —0.058 *** —0.014 +0.091 *** —0.008
Telecom and Technology 9 +0.001 +0.071 ** +0.035 —0.019
Transportation and Logistics 6 +0.010 —0.046 —0.038 —0.093 *

Notes: Each row reports the main event-time specification (Table 3, Column 1) estimated separately on the
sector subsample. The Driscoll-Kraay bandwidth is set to four lags for sectors with >14 firms and reduced
proportionally for smaller subsamples to preserve degrees of freedom. *** p < 0.01, ** p < 0.05, * p < 0.10. Sector
mapping based on each firm’s primary business activity following Tadawul industry classification; the complete
firm-to-sector mapping is available upon request.

6. Discussion
6.1. Interpreting the Temporal Paradox

The empirical patterns in Tables 6-8 permit us to move beyond a purely theoretical
enumeration of candidate mechanisms and to assess which mechanisms find empirical
support in the Saudi data.

Adjustment-cost dynamics (supported). The adjustment-cost interpretation predicts that
the temporal paradox should be amplified in firms with extensive pre-reform disclosure
investments—because these firms had the most reporting governance capacity to redirect—and
attenuated in firms with established reporting infrastructure that could absorb the new ESG
margin without displacing accrual-side controls. Both predictions find empirical support. The
Post x High-G_Pre interaction is positive and significant (+0.0245, p = 0.002); the Post x High-
ESG_Pre interaction is positive and significant (4-0.0215, p < 0.001); the year-by-year breakdown
in Table 7 shows that large firms (HighSize) exhibit a substantially attenuated 2023 peak (+-0.007
vs. +0.060 for small firms); and the sectoral pattern in Table 8 shows sharper reversals in
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sectors with denser consumer-facing reporting expectations. Together these patterns identify
the adjustment-cost mechanism as the dominant interpretation: the reform diverted scarce
reporting governance toward the new ESG disclosure margin during a multi-year buildout, and
the diversion’s intensity scaled with the firm’s pre-existing disclosure stake.

Attentional-substitution dynamics (untestable in our setting). The attentional-
substitution mechanism posits that external monitoring—analyst attention, media scrutiny,
institutional-investor engagement—was reallocated toward narrative sustainability metrics
during the transition, reducing the perceived probability of detection of accrual manipula-
tion. Direct empirical assessment of this channel requires firm-year measures of external
monitoring intensity (analyst coverage, media mentions, institutional ownership share)
that are not consistently available for Saudi-listed firms over 2017-2024. We therefore
identify this channel as a candidate explanation but leave its empirical assessment for fu-
ture research with appropriate monitoring data. The recent literature on media-legitimacy
effects [65] and institutional-investor attention [47] provides a framework for such work.

Legitimacy-buffering dynamics (not supported). The legitimacy-buffering mecha-
nism [9,10,27] predicts that firms which substantially increased their sustainability disclosure
intensity after the reform would have generated reputational slack on which managers
could draw to justify aggressive accrual choices during the transition. Our empirical
proxy for legitimacy-buffer capacity—the within-firm AESG between pre- and post-reform
averages—does not exhibit the predicted moderation: the Post x AESG interaction is small
and statistically insignificant (Table 6, last row; § = —0.0015; p = 0.726). This null finding
does not refute the legitimacy-buffer mechanism in general, but it indicates that, in the
Saudi setting, post-reform disclosure expansion is not a sufficient proxy for the reputational
slack required by the mechanism. The symbolic-versus-substantive divide in sustainability
reporting [51] may require finer textual or qualitative measures than disclosure intensity
scores to capture them.

The sectoral heterogeneity in Table 8 accommodates the adjustment-cost interpretation
most readily. Sectors with longer-standing reporting governance traditions (Materials
and Energy, Healthcare and Pharma) show muted paradox patterns; sectors with weaker
pre-existing sustainability infrastructure but high consumer-stakeholder exposure (Re-
tailing, Food and Beverage, Consumer Services) show pronounced peaks followed by
sharp reversals as the new ESG infrastructure stabilizes. The variation in peak timing
across sectors—some peaking in 2022, others in 2023—is consistent with sector-specific
adjustment-cost profiles rather than with a uniform legitimacy-buffer dynamic.

6.2. Policy Implications

Three policy implications arise. First, mandatory sustainability disclosure reforms
should be designed with explicit attention to transition dynamics. The Saudi evidence
contradicts the conventional expectation that disclosure mandates produce immediate
improvements in adjacent reporting margins. Policymakers should anticipate a temporary
deterioration in financial-reporting quality during the first 24-36 months following a major
sustainability disclosure reform, and should consider complementary measures—enhanced
audit-committee resources, dedicated transitional enforcement, and parallel strengthening
of accrual-side audit—to mitigate this risk.

Second, the sectoral heterogeneity in timing argues for differentiated implementation
timelines. Where regulatory bandwidth permits, phased introductions that accommodate
sector-specific adjustment costs may reduce the transitional spike in opportunistic accrual
choice. Service-sector firms in particular may benefit from longer adjustment windows or
additional implementation support.
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Third, the null cross-sectional heterogeneity by environmental performance is in-
formative for policy design. The temporal paradox affected firms broadly, regardless of
pre-reform ESG profile. This suggests that reform-induced adjustment costs are systemic
rather than firm-specific, and supports population-level rather than firm-targeted policy
responses during transition periods.

7. Conclusions

This study examined how Saudi Arabia’s January 2021 Tadawul ESG Disclosure
Guidelines—the first comprehensive sustainability disclosure framework in the Gulf Coop-
eration Council—affected the quality of corporate financial reporting. Using a balanced
panel of 135 non-financial Saudi listed firms over 2017-2024 and an event-time fixed-effects
specification with Driscoll-Kraay standard errors, we documented a temporal paradox.
Absolute discretionary accruals showed no immediate change at the reform’s announce-
ment (2021), rose by approximately 28% in 2022 and 38% in 2023 relative to the pre-reform
baseline, and then declined significantly by 17% in 2024. The pattern survived performance-
matched discretionary accruals (Kothari et al. 2005) [34], exclusion of the 2020 COVID-19
year, sectoral disaggregation across nine Tadawul-aligned industry groups, a placebo test
on the pre-reform sample, and a battery of formal panel diagnostic tests. Heterogeneity
analysis identified the underlying mechanism: the paradox is amplified in voluntary pre-
reform ESG disclosers and firms with stronger pre-reform governance, and substantially
attenuated in larger firms with established reporting infrastructure. These patterns are
jointly consistent with an adjustment-cost mechanism in which scarce reporting governance
is redirected toward the new ESG disclosure margin during a multi-year buildout, while
the legitimacy-buffer mechanism finds no empirical support in the Saudi setting.

The results have implications for the design and evaluation of mandate-based sus-
tainability disclosure reforms in emerging markets. Policymakers and regulators should
expect that disclosure requirements—no matter how well-intentioned and well-designed
they may be—may produce a short-term deterioration in adjacent reporting margins dur-
ing the implementation period, with the disciplining impact emerging only after several
years of compliance investment. The amplification of the paradox among firms with the
strongest pre-reform disclosure infrastructure further suggests that transitional support—
supplementary audit-committee resources, dedicated implementation guidance, and par-
allel strengthening of accrual-side audit—should be targeted especially at firms with
substantial existing disclosure commitments, as these face the largest reorganization costs.
Researchers assessing similar reforms should use event-time specifications, which separate
the effect of the change announcement from transitional dynamics, rather than aggregate
pre—post indicators that are insensitive to non-monotonic dynamics.

One must be mindful of a number of limitations. Due to the four-year observation
window from the start of the reform, longer-term dynamics after 2024 cannot be assessed,
and the 2024 reversal should be interpreted as the first observed normalization rather than
a final equilibrium. The attentional-substitution mechanism cannot be directly tested in
this setting because consistent firm-year measures of analyst coverage, media scrutiny, and
institutional-investor attention are not available for Saudi-listed firms over the full sample
period; this remains an open question for future work. Real activities-based earnings
management [8] is an additional channel of earnings management that may have been
shifted toward—or away from—the accrual margin during the transition, and would benefit
from a complementary analysis. Other Gulf and emerging-market disclosure reforms would
help to clarify the out-of-country applicability of the temporal paradox presented in this
paper. These questions are left to future research.
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Appendix A. Firm-to-Sector Mapping (Nine-Sector Tadawul
GICS-Aligned Classification)

Table A1l reports the complete firm-to-sector mapping used in the nine-sector dis-
aggregation reported in Section 5.8. Each Tadawul-listed firm in the sample is assigned
to one of nine industry groups based on its primary business activity. The classification
consolidates rare industry sub-groups (e.g., pure Energy services, Media-only firms) into
adjacent broader groups to ensure >6 firms per sector, while preserving the substantive
distinctions between Materials and Energy, Capital Goods, Consumer Services, Retailing,
Healthcare, Food and Agriculture, Real Estate, Telecommunication and Technology, and
Transportation.

Table A1. Complete firm-to-sector mapping (N = 135 firms across nine Tadawul-aligned sectors).

Sector Firms
Astra Industrial Group Company; Al Hassan Ghazi Ibrahim Shaker Company; Bawan
Company; Electrical Industries Company; Wafrah for Industry and Development Company;
Saudi Cable Company; Saudi Industrial Development Co.; Sustained Infrastructure
Capital Goods Holding Company; Al-Babtain Power and Telecommunications Company; Artex Industrial

Investment Company; Middle East Specialized Cables Company; Sinad Holding Company;
Riyadh Cables Group Company; AFG International Company; INMAR Company; and
Mohammed Hadi Al-Rasheed Company

Consumer Services and Media

Seera Holding Group; BAAN Holding Group Company; Leejam Sports Company; Tihama
for Advertising, Public Relations and Marketing Company; Arabian Contracting Services
Company; MBC Group; Tourism Enterprise Company (Shams); Saudi Research and Media
Group; Al Khaleej Training and Education Company; National Company for Learning and
Education; Ataa Educational Company; Herfy Food Services Company; CATRION Catering
Holding Company; Raydan Food Company; Alamar Foods Company; Shatirah House
Restaurant Co.; and Armah Sports Company
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Table Al. Cont.

Sector Firms

Savola Group Company; Saudia Dairy & Foodstuff Company; Almarai Company;
Almunajem Foods Company; Halwani Bros. Co. Ltd.; The National Agricultural

Food, Beverage and Agriculture Development Company; Al Gassim Investment Holding Company; Tabuk Agricultural
Development Company; Saudi Fisheries Company; Ash-Sharqgiyah Development Co.; and
Al-Jouf Agricultural Development Co.

Saudi Pharmaceutical Industries and Medical Appliances Corporation; Ayyan Investment
Company; Mouwasat Medical Services Company; Dallah Healthcare Company; National
Medical Care Company; Al Hammadi Holding Company; Middle East Healthcare
Company; Dr. Sulaiman Al Habib Medical Services Group Company; Scientific and Medical
Equipment House Company; Jamjoom Pharmaceuticals Factory Company; Middle East
Pharmaceutical Industries Company; Dr. Soliman Abdel Kader Fakeeh Hospital Company;
Al-Dawaa Medical Services Company; Nahdi Medical Company; and Arabian International
Healthcare Holding Company

Healthcare and Pharma

Saudi Ceramic Company; The National Company for Glass Industries; The Saudi Arabian
Amiantit Company; Alujain Corporation; Filling and Packing Materials Manufacturing
Company; Arabian Pipes Company; National Metal Manufacturing and Casting Co.; Saudi
Chemical Holding Company; Saudi Industrial Investment Group; Saudi Paper
Manufacturing Company; Saudi Kayan Petrochemical Company; Saudi Vitrified Clay Pipe
Company; Rabigh Refining and Petrochemical Company; Arabian Drilling Company;
ADES Holding Company; Najran Cement Company; City Cement Company; Northern
Region Cement Company; Umm Al-Qura Cement Company; Zahrat Al Waha For Trading
Company; Al Kathiri Holding Company; Arabian Cement Company; YAMAMA Cement
Company; Saudi Cement Company; Qassim Cement Company; Southern Province Cement
Company; Yanbu Cement Company; Al Jouf Cement Company; Riyadh Cement Company;
and Saudi Printing and Packaging Co.

Materials and Energy

Taiba Investment Company; Makkah Construction and Development Company; Arriyadh
Development Co.; Dar Al Arkan Real Estate Development Company; Knowledge Economic
Real Estate and REITs City Company; Arabian Centres Company; Retal Urban Development Company; Sumou
Real Estate Company; Banan Real Estate Company; Riyad REIT Fund; Alahli Capital -
Al-Ahli Reit Fund; Alinma Retail REIT Fund; Bonyan REIT Fund; and Alkhabeer REIT Fund

Naseej International Trading Company; Maharah for Human Resources Company; United
Electronics Company; Saudi Marketing Company; Saudi Company for Hardware SACO;
L’'azurde Company for Jewelry; Thob Al Aseel Company; Saudi Industrial Export Company;
Al-Omran Industrial Trading Company; Thimar Development Holding Company;
BinDawood Holding Company; Fitaihi Holding Group; Jarir Marketing Company;
Abdullah Saad Mohammed Abo Moati for Bookstores Company; Al-Saif Stores for
Development & Investment Company; Aldrees Petroleum and Transport Services
Company; and Waja Company

Retailing and Consumer Durables

Jahez International Company for Information Systems Technology; Saudi Telecom
Company; Etihad Etisalat Company; Mobile Telecommunications Company Saudi Arabia;

Telecom and Technology Etihad GO Telecom Co.; Al Moammar Information Systems Company; Arab Sea
Information Systems Company; Arabian Internet and Communication Services Company;
and Elm Company

Sadr Logistics Company; Batic Investments and Logistics Company; United International
Transportation and Logistics Transportation Company; Theeb Rent A Car Company; Lumi Rental Company; and SAL
Saudi Logistics Services Company

Notes: Classification by the authors based on each firm’s primary business activity as reported in Tadawul
disclosures and annual reports. Energy service firms (Arabian Drilling, ADES) and refining / petrochemical firms
are consolidated with Materials given their small standalone cell sizes. Media firms (MBC, SRMG, Tihama,
Arabian Contracting) are consolidated with Consumer Services for the same reason.
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