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Risk Maturity; Enterprise Risk Enterprise Risk Management (ERM) has become increasingly
Management; Operational important for energy companies facing complex uncertainties,
Efficiency; Financial including commodity price volatility, regulatory changes, operational
Performance; Firm Value. risks, and strategic challenges. However, the existence of ERM

adoption does not necessarily reflect the effectiveness of risk
management practices. This study aimed to examine the association
between Risk Maturity Level (RML) and corporate outcomes,
including operating efficiency, financial performance, and firm value,
among listed energy firms. The study employed a quantitative
explanatory design using longitudinal panel data from 42 energy
companies listed on the Indonesia Stock Exchange during 2019-2024,
resulting in 252 firm-year observations. Secondary data were collected
from annual reports, sustainability reports, audited financial
statements, and market data. Risk maturity was measured through
disclosure-based content analysis, while corporate outcomes were
assessed using the Operating Expense Ratio (OER), Return on Assets
(ROA), and Tobin’s Q. Panel regression analysis was conducted to
evaluate the relationships between risk maturity and corporate
outcomes. The findings showed that higher risk maturity was
negatively associated with OER, although the relationship was
marginally significant, suggesting potential improvements in
operational efficiency. Furthermore, risk maturity had a significant
positive association with ROA and Tobin’s Q, indicating stronger
asset profitability and higher market valuation among firms with more
mature risk management capabilities. The study concluded that risk
maturity represented an important organizational capability that
extended beyond formal ERM adoption and contributed to corporate
performance and value creation. Energy companies should strengthen
risk integration into strategic decision-making, capital allocation, and
organizational processes to enhance long-term resilience and
competitiveness.

INTRODUCTION

Corporations increasingly operate in environments where uncertainty originates from
multiple and interacting sources. Commodity price movements, geopolitical disruptions,
supply chain instability, technological change, financial market volatility, regulatory shifts,
operational hazards, and climate-related transition and physical risks can simultaneously
affect corporate objectives. These conditions are particularly consequential for energy
companies because their operations typically involve large fixed investments, long-lived
assets, complex operating systems, exposure to volatile commodity markets, and extensive
regulatory obligations. Under such circumstances, risk management (Gordon et al., 2009)
cannot be limited to insurance, compliance, or isolated functional controls. Its strategic

820



relevance depends on whether risk information is incorporated into capital allocation,
operational decisions, performance management, and continuous strategic reassessment
(Shibani et al., 2024).

Enterprise Risk Management (ERM) emerged in response to the limitations of
traditional silo-based risk management (Mikes, 2009) approaches (Nocco & Stulz, 2006).
Rather than managing market, financial, operational, compliance, and strategic risks
separately, ERM seeks to establish an integrated view of uncertainty across the enterprise
(Beasley et al., 2005). Contemporary frameworks reinforce this orientation. COSO’s
updated ERM framework explicitly links risk with strategy and performance, while ISO
31000 emphasizes the integration of risk management into governance, strategy, planning,
and organizational decision-making (COSO, 2017; ISO, 2018). The economic rationale is
straightforward: organizations with a comprehensive understanding of their aggregate risk
profile should be better positioned to allocate limited resources, identify risk-adjusted
opportunities, anticipate operational failures, and prevent unintended risk accumulation.
Nevertheless, formal ERM adoption alone does not guarantee that these benefits have been
achieved. Two companies may have similar risk policies and governance structures while
differing substantially in risk culture, managerial commitment, analytical capability,
monitoring effectiveness, and the extent to which risk information influences decision-
making.

This distinction makes Risk Maturity Level (RML) conceptually important. Risk
maturity represents the extent to which risk management processes have developed from
fragmented and reactive practices into systematic, integrated, monitored, and decision-
relevant organizational capabilities. A mature system involves more than formal
documentation; it requires clear risk ownership, structured identification and assessment
processes, effective control mechanisms, actionable risk information, continuous
monitoring, and integration with business objectives. From this perspective, risk maturity
reflects organizational capability by capturing not only the existence of an ERM framework
but also the extent to which that framework is embedded within organizational operations.

The distinction between ERM adoption and risk maturity also has empirical
relevance. Previous corporate risk-management research (Bromiley et al., 2015) has
identified associations between ERM and firm value (Barney, 1991), while subsequent
studies have suggested that more developed ERM processes may be related to improved
operational performance (Hoyt & Liebenberg, 2011) These findings provide an important
foundation; however, several questions remain unresolved. A formal ERM indicator may
capture the existence of governance structures without measuring how effectively the system
functions. Furthermore, the economic consequences of risk maturity may not emerge
uniformly across corporate outcomes. Risk maturity may initially improve internal
operational discipline, subsequently influence profitability, and only later become reflected
in investor perceptions. Conversely, capital markets may value credible risk governance
even when its impact on operating costs is not immediately observable (Al Lawati et al.,
2025).

The first potential value channel is operational efficiency. Mature risk management
can facilitate early identification of operational vulnerabilities, prioritization of mitigation
investments, strengthening of maintenance and control routines, improved budgeting
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processes, and more disciplined resource allocation. Preventive actions may reduce the
frequency and financial impact of equipment failures, process disruptions, compliance
incidents, supply interruptions, safety events, and other operational losses. If these
mechanisms generate economic benefits, higher risk maturity should be associated with a
lower Operating Expense Ratio (OER). This interpretation requires careful consideration
because OER has an inverse relationship with efficiency; a lower operating expense relative
to revenue indicates improved cost efficiency.

The second channel is asset profitability. Risk-informed capital allocation can
influence both the numerator and denominator of Return on Assets (ROA). More effective
project selection, disciplined investment decisions, prevention of avoidable losses, improved
asset reliability, and timely responses to changing market conditions can increase returns
generated from existing assets. In capital-intensive industries, asset deployment quality is
particularly important because inefficient investments or persistent operational
underperformance can lock substantial capital into unproductive uses for extended periods.
Therefore, mature risk management may enhance ROA by protecting cash-generating assets
while improving future investment decisions.

The third potential channel is market valuation. Investors evaluate expected future
cash flows while considering uncertainty and risk exposure. Companies demonstrating
credible risk governance may be perceived as more capable of managing downside risks,
strategic uncertainty, and operational volatility. Mature risk management systems may also
improve internal information quality, supporting stronger external disclosures and
governance credibility. These characteristics may reduce perceived uncertainty and increase
investor confidence, potentially resulting in higher market valuation reflected in (Tobin,
1969), this effect is not automatic because risk maturity is primarily an internal
organizational capability that external investors may observe imperfectly. Its market impact
may depend on disclosure quality, investor awareness, the significance of risk events, and
broader sector conditions such as commodity price fluctuations.

Three research gaps motivate this study. First, much of the empirical ERM literature
has focused on ERM adoption, Chief Risk Officer (CRO) appointments, risk committees, or
risk disclosure. Although these indicators provide information regarding organizational
structures, they may not directly capture the maturity of underlying risk-management
processes. A risk maturity construct provides a broader representation of risk-management
capability by assessing the depth, integration, and effectiveness of organizational routines.
Second, previous studies have frequently examined only one category of economic outcome,
despite the possibility that risk-management capabilities influence firms through multiple
pathways. Operating efficiency represents an internal process outcome, ROA reflects
accounting-based asset productivity, and Tobin’s Q captures market expectations. Third,
empirical evidence remains limited for publicly listed energy companies in emerging
markets, despite their high exposure to capital intensity, commodity price volatility,
operational hazards, regulatory requirements, and energy transition uncertainty.

This study contributes to the literature in three ways. First, it shifts the empirical
focus from the existence of ERM toward the maturity of organizational risk-management
capabilities. Second, it examines three economically distinct outcomes—cost efficiency,
accounting performance, and market valuation—using a firm-year panel framework. Third,
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it provides evidence from publicly listed energy companies in an emerging-market context
where risk exposure is structurally significant. The objective is not to claim that risk maturity
directly causes superior performance but to examine whether firms with higher maturity
levels demonstrate systematically better economic outcomes after controlling for firm size,
leverage, and additional covariates retained from the original thesis specification.

Accordingly, the central research question is: Is a higher Risk Maturity Level
associated with greater operating cost efficiency, stronger financial performance, and higher
firm value among listed energy firms? Using a balanced panel of 42 companies and 252
firm-year observations from 2019 to 2024, this study examined OER, ROA, and Tobin’s Q
as three complementary indicators of corporate economic performance. The remainder of
the paper presents the theoretical framework and hypotheses, explains the empirical
methodology and risk maturity measurement approach, reports the panel regression results,
and discusses their theoretical, managerial, and policy implications.

METHOD
Research Design

The study employed a quantitative explanatory design using longitudinal panel data.
Panel estimation was applied because the observations varied across companies and over
time, allowing the analysis to capture within-firm temporal changes while accounting for
systematic differences among firms. The study covered the 2019—2024 period, consisting of
six years. The panel was balanced, with each of the 42 sampled firms observed annually,
resulting in 252 firm-year observations.

The research was observational; therefore, the regression coefficients were interpreted
as conditional associations. Although the study used the term “effect” in the econometric
context, the analysis did not establish experimental or quasi-experimental causality.
Population and Sample

The population comprises energy-sector companies listed on the Indonesia Stock
Exchange during the observation period. Purposive sampling was used to identify firms with
sufficient annual-report, sustainability, risk-management, financial, and market data. The
thesis specifies criteria related to continued listing, availability of annual reports, availability
of sustainability information, identifiable ESG information, absence of major listing
disruptions, and completeness of financial variables. Application of these criteria produced
a final sample of 42 firms.

The sample spans oil and gas, coal mining, renewable-energy, and
maritime/supporting activities. The coal segment represents the largest share of
observations. This composition is important when interpreting generalizability because the
empirical results inevitably reflect substantial exposure to the characteristics (Pagach &
Warr, 2011) of coal-related firms.

Data Sources

The study relies exclusively on secondary data. Annual reports and sustainability
reports provide the documentary basis for risk-maturity assessment. Audited financial
statements supply operating expenses, revenue, net income, assets, liabilities, debt, and
equity measures. Market data are used to calculate Tobin’s Q. The thesis identifies the
Indonesia Stock Exchange, corporate reports, Refinitiv Eikon, and Bloomberg as principal

823



sources. Risk-maturity observations are generated from disclosed risk-management
information contained in corporate reporting. This disclosure-based approach permits
repeatable firm-year assessment from public information but also introduces an important
limitation: disclosure quality may differ from the quality of actual risk-management
implementation.

Table 1. Variable Measurement

Variable Type Proxy / Formula Interpretation Source
Risk . Disclosure-based Higher values Annual /

. Main maturity score; . T . .
Maturity . indicate greater sustainability
Level explanatory observed regression maturity reports

scale 0—4.54

. . Lower values Audited

Operating Operating Expenses / o .
. Dependent indicate greater financial
efficiency Total Revenue x 100 .
cost efficiency statements
Financial Net Income / Total ngher values Audltgd
Dependent indicate greater financial
performance Assets x 100 ..
asset profitability  statements
(Market Value of Higher values Market and
. Equity + Total indicate higher financial-
Firm value - Dependent Liabilities) / Total market valuation statement
Assets relative to assets data
Controls for Audited
Firm Size Control In(Total Assets) organizational financial
scale statements
Total Debt / Total Controls for Audltqd
Leverage Control . . financial
Equity capital structure
statements
Ancilla Retained solely to
ary Original thesis ESG preserve reported  Original
ESG Score  thesis . ;
. measure thesis thesis dataset
covariate . .
specification

A methodological distinction is essential. The article’s conceptual framework contains
one principal explanatory variable RML. However, the reported regression coefficients are
taken directly from the thesis, where ESG Score was estimated jointly with RML, DER, and
Firm Size. The ESG covariate is therefore retained in the estimation solely to maintain
numerical fidelity to the original models. Re-estimating the models without ESG is
recommended before journal submission if the authors wish to align the econometric
specification completely with the focused conceptual model.

Risk Maturity Measurement

The risk-maturity construct is derived from a structured content analysis of annual and
sustainability reports. The thesis identifies eight analytical dimensions. The narrative coding
scale classifies zero as no meaningful disclosure, one as initial or minimal disclosure, two as
structured disclosure with identifiable processes, and three as comprehensive and integrated
implementation evidence.
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Table 2. Risk Management Assessment Dimensions and Narrative Scoring

Criteria
. . arrati
Dimension General Assessment Focus N 1ve
Score
Risk culture Evidence that I‘IS'k awareness and responsibility are 0_5
embedded organizationally
Risk-based objective  Integration of risk considerations into objectives and 0-5
setting planning
Rlsk—.even‘.c Systematic identification of material risk events 0-5
identification
. truct luati f ility, i t
Risk assessment Struc .ure.td evaluation of probability, impact, or 0-5
materiality
Risk response Evidence of defined responses and mitigation 0-5
Control activities Controls linked to identified risk exposures 0-5
Risk 1nf0.rmgt10n and Quality and flow of relevant risk information 0-5
communication
Cont.mu_ous Ongoing monitoring, review, and improvement 0-5
monitoring

The thesis subsequently describes normalization of these scores. Nevertheless, the
final regression variable ranges from 0 to 4.54 rather than 0 to 100. The paper therefore does
(McShane et al.,, 2011) not reproduce an undocumented conversion formula. Before
submission, the authors should reconcile this table with the original coding workbook and
replace this paragraph with the definitive scoring transformation. This verification is central
to construct validity.

Econometric Models

The numerical results reproduced in this paper come from the thesis specifications. ESG
is not interpreted as a competing research variable in this focused paper, but it remains in the
equations because the reported RML coefficients were estimated conditional on ESG.
OER it =o + 1 RML it + p2 ESG it + 3 DER it + p4 SIZE it + ¢ it
ROA it =o + p1 RML it + 2 ESG it + 3 DER it + 4 SIZE it +u i+ ¢ it
TQ it =a + p1 RML it + 2 ESG it + 3 DER it + 4 SIZE it +u i +¢ it

For a submission-specific focused specification, the preferred baseline is Y _it =a + B1
RML it+pB2DER it+ 33 SIZE it+u_1+¢_it, with the original ESG-inclusive specification
reported as robustness evidence. Such re-estimation has not been conducted for the present
manuscript; therefore, no coefficients from that alternative specification are reported.

Table 3. Panel Model Selection and Diagnostics

Dependent (Hausman,
Variable Chowp 5015 p LM p Selected Model
OER 0.6006 0.1299 1.0000 Common Effect
Model
ROA 0.0000 0.1385 0.0000 Random Effects
Model
in’ Random Effects
Tobin’s Q 0.0000 0.4451 0.0000 Mool

For OER, the thesis model-selection table identifies CEM as the preferred
specification. The final reported robust Stata output was nevertheless generated using a
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random-effects command with company-clustered standard errors. In that output, estimated
firm-level variance is zero (sigma u = 0; rho = 0), making the random component
empirically redundant. The final journal version should preferably rerun the pooled
specification directly with firm-clustered standard errors to avoid ambiguity.

The mean VIF is 1.62, with individual VIF values between 1.04 and 2.11, providing
no evidence of serious multicollinearity. (Breusch & Pagan, 1980)-Pagan/Cook—Weisberg
tests indicate heteroskedasticity (White, 2025) in all three equations. (Wooldridge, 2010)
tests detect no first-order serial correlation for OER but detect serial correlation for ROA
and Tobin’s Q. Company-level cluster-robust standard errors are therefore used in the
reported panel regressions. The random-effects transformation itself should not be
interpreted as a correction for serial correlation.

RESULTS AND DISCUSSION
Table 4. Descriptive Statistics

Variable N Mean Median Min. Max. Std. Dev.
Risk Maturity Level 252  3.414 3.440 0.000 4.540 0.677
ggggatmg Expense 55 1517 1.306 0.035 18.704  1.237
ROA (%) 252  8.440 4.985 —-37.960 57.490 12.478
Tobin’s Q 252  1.567 0.970 0.000 18.110 2.319
Firm Size 252  29.781 29.685 27.180 32.760 1.261
DER 252 1.437 0.960 -1.921 24.849 2.196

The RML distribution indicates substantial maturity across much of the sample but
also contains observations at the lower boundary. Interpretation of the absolute level must
await resolution of the score-transformation issue discussed above. The performance
measures are considerably more dispersed. ROA ranges from —37.96% to 57.49%,
indicating major differences in profitability (Iswardhani et al., 2025). Tobin’s Q has a
strongly right-skewed range, with a maximum of 18.11 compared with a median of 0.97.
OER also contains influential upper-tail observations. These patterns justify caution when
interpreting mean values and reinforce the importance of robust inference.

Subsector statistics in the thesis show variation in risk maturity. Mean RML equals
3.48 for oil and gas, 3.36 for coal mining, 3.63 for renewable-energy firms, and 3.19 for
maritime/supporting firms. Because the number of firms in some subsectors is small, these
statistics are treated as descriptive rather than evidence of systematic sectoral differences.
Panel Model Selection

The model-selection tests produce different specifications for the three outcomes. The
OER equation does not require a statistically meaningful firm-specific component, whereas
ROA and Tobin’s Q exhibit stronger between-firm heterogeneity and are estimated using
random effects. The difference is economically plausible, although the selection tests are
designed to choose estimators rather than formally identify the source of persistence.
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Table 5. Regression Results

Variable / Statistic OER ROA Tobin’s Q
Risk Maturity Level —0.8132* 2.6909** 0.4855%**
Robust SE (0.4797) (1.0485) (0.1336)
p-value 0.090 0.010 <0.001
DER —0.0427%** —0.8060*** 0.0265*
Firm Size 0.1033 0.9280 0.2580
Constant 1.0903 —28.1130 —7.7040
Overall R? 0.1247 0.0648 0.0041
Within R? 0.0650 0.1092 0.1094
Model statistic Wald ¥ =10.34 Wald > =30.55 Wald y*>=16.02
Model p-value 0.0351 <0.001 0.0030

N/ Firms 252 /42 252 /42 252 /42
Selected model CEM¥ REM REM

Notes: *** p <0.01; ** p <0.05; * p <0.10. All estimates originate from thesis
regressions that also contain ESG Score as an ancillary covariate; its coefficient is omitted
from this focused table because ESG is outside the paper’s substantive research question.
The thesis selects CEM for OER; reported robust output was generated through xtreg, re
with estimated firm-level variance equal to zero.

Hypothesis Relationship Expected Actual p-value Result

Weak / marginal support

H1 RML — OER - - 0.090
at 10%

H2 RML — ROA + + 0.010  Supported

H3 gML — Tobin’s + <0.001  Supported

Risk Maturity and Operating Expense Ratio

The estimated coefficient of RML in the OER model is —0.8132 with a robust standard
error of 0.4797 and p = 0.090. The sign is theoretically consistent with the proposed
operational-efficiency mechanism: greater risk maturity is associated with a lower ratio of
operating expenditure to revenue. Because lower OER denotes better efficiency, the negative
coefficient implies improved rather than deteriorating efficiency.

Statistically, however, the evidence is weak. The coefficient is distinguishable from
zero at the 10% level but not at the conventional 5% level. The result should therefore be
interpreted as suggestive rather than conclusive evidence for the cost-efficiency channel.

Several mechanisms could explain the negative association. More mature risk
identification can direct management attention toward recurring operational vulnerabilities
before they generate material costs. Better risk assessment can prioritize maintenance,
control, and mitigation expenditure. Stronger monitoring can expose ineffective controls
earlier. More systematic risk-response planning can reduce the use of expensive emergency
responses. Integrated risk information may also strengthen procurement and budgeting
discipline.

These mechanisms are consistent with the RBV interpretation of risk maturity. The
economic resource is not the existence of a risk register but the organizational ability to
convert risk information into coordinated action. (Callahan & Soileau, 2017) and Soileau’s
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evidence that ERM process maturity is associated with operating performance supports the
broader proposition that deeper implementation can have economic significance beyond
formal adoption.

The marginal significance nevertheless matters theoretically. Preventive risk
expenditures initially increase operating costs even when they reduce expected future losses.
A firm that strengthens inspection, asset integrity, safety barriers, or monitoring systems may
report higher current expenditure while becoming economically more resilient. The benefits
arise partly in the form of events that do not occur, making them difficult to observe in an
aggregate expense ratio. Sector heterogeneity further weakens the direct OER relationship.
The appropriate conclusion is therefore that higher RML is associated with a lower OER in
the expected direction, but statistical evidence for the operating-efficiency channel is only
marginal.

Risk Maturity and Return on Assets

The ROA results provide substantially stronger evidence. RML has a coefficient of
2.6909, robust standard error of 1.0485, and p = 0.010. Controlling for the covariates in the
thesis model, a one-unit increase in the observed RML scale is associated with an increase
of approximately 2.69 percentage points in ROA. Because the measurement transformation
underlying one unit of RML requires verification, this magnitude should not be translated
into managerial targets until the scale is fully documented. The sign and statistical
significance, however, are clear: firms with higher measured risk maturity display higher
asset profitability.

This relationship is consistent with several complementary mechanisms. Better risk
assessment can improve project selection by making downside assumptions explicit before
capital is committed. Improved control can reduce losses that erode earnings. Stronger
monitoring can support earlier intervention when an asset or project underperforms. More
systematic understanding of risk may also help management balance risk taking and risk
avoidance rather than indiscriminately minimizing risk.

Such mechanisms are especially consequential in capital-intensive energy businesses.
The asset denominator in ROA is large, and capital misallocation can remain economically
costly for years. Improving the quality of investment selection and operating reliability can
therefore materially affect asset productivity. The result is consistent with the capability
interpretation of ERM and with dynamic-capabilities reasoning, under which better sensing
and resource reconfiguration help organizations maintain productivity under changing
conditions.

Leverage is independently negative and significant in the ROA equation. The DER
coefficient of —0.8060 (p = 0.004) indicates that highly leveraged firms in the sample tend
to report lower asset profitability after controlling for the remaining variables. This
reinforces the need to distinguish risk-management capability from capital-structure effects.
Overall, H2 receives meaningful empirical support.

Risk Maturity and Tobin’s Q

The Tobin’s Q equation produces the strongest statistical result. The RML coefficient
i1s 0.4855 with a robust standard error of 0.1336 and p < 0.001. Higher risk maturity is
therefore strongly associated with higher market valuation relative to the firm’s asset base.
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The magnitude is potentially economically important. Sample mean Tobin’s Q is
1.567, implying that a coefficient approaching 0.49 is nontrivial relative to the average
dependent variable. As with the ROA model, precise managerial interpretation of a one-unit
RML change should await verification of the maturity scale.

The result is consistent with the proposition that markets value credible organizational
capacity for managing uncertainty. In energy businesses, a substantial share of corporate
value depends on expectations about future commodity conditions, project execution,
regulatory changes, and the economic life of capital-intensive assets. Investors may therefore
attach value to evidence that management has systems capable of identifying and responding
to material risk.

A signaling mechanism offers one possible interpretation. Investors cannot directly
observe the full quality of internal risk management. They can, however, infer aspects of it
from governance structures, the consistency of risk disclosure, the sophistication of reported
processes, and a firm’s demonstrated resilience. More developed risk systems can therefore
reduce information uncertainty about managerial preparedness.

The result should not be overinterpreted as proof that capital markets directly price the
thesis RML index. RML itself is constructed from corporate disclosure, and therefore the
observed association may combine at least two elements: underlying organizational maturity
and the firm’s ability to communicate that maturity publicly. The model’s very low overall
R? of 0.0041 also requires caution. Most cross-sectional variation in Tobin’s Q remains
unexplained by the included regressors, and firm value in energy companies is influenced
by numerous factors absent from this parsimonious specification. Nevertheless, the RML
coefficient is statistically robust within the estimated model and supports H3.

Integrated Discussion: Does Risk Maturity Create Corporate Value?

Viewed together, the three models reveal a notable hierarchy in the economic visibility
of risk maturity. The first channel operating cost efficiency is directionally consistent but
statistically weak. The second channel accounting profitability is substantially stronger. The
third channel market valuation is strongest statistically. This pattern indicates that the value
of mature risk management should not be reduced to expense minimization.

The study has not tested a formal sequential mediation pathway such as RML — OER
— ROA — Tobin’s Q. The results nevertheless motivate such a pathway for future research.
Mature risk governance could improve decision quality and operating discipline; those
improvements could support profitability; persistent evidence of resilience and profitability
could subsequently influence valuation. Alternatively, RML could affect profitability and
valuation through separate mechanisms.

The comparatively weak OER result means that the data do not support a simple story
in which risk maturity creates value principally by reducing reported operating expenditure.
Instead, the evidence is more consistent with a broader capability interpretation. Risk
maturity may help firms make better risk-adjusted decisions, protect assets, and manage
uncertainty even when its effect on the aggregate expense ratio is modest. Thus, the answer
to the central research question is nuanced: risk maturity is associated with measurable
corporate value, but the strength of evidence differs by channel weak-to-marginal for
operating cost efficiency, strong for accounting profitability, and strongest for market
valuation
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Theoretical Contributions

The first contribution is the shift from ERM adoption to ERM capability. A binary
adoption variable does not distinguish symbolic compliance from deeply embedded practice.
Risk maturity provides a conceptually richer lens because it recognizes variation in
processes, information, control, governance, and integration.

Second, the findings demonstrate the importance of multiple dimensions of
performance. If the analysis considered OER alone, the evidence for risk maturity would
appear weak. If it considered only Tobin’s Q, the conclusion would be substantially stronger.
Examining three outcomes simultaneously reveals that the economic manifestation of an
organizational capability depends on how performance is measured.

Third, the results offer qualified support for an RBV interpretation of risk maturity.
The positive associations with ROA and Tobin’s Q are consistent with the idea that
embedded organizational risk-management routines can constitute an economically valuable
capability. However, the evidence does not establish that RML satisfies every VRIN or
VRIO condition, nor does it directly test imitation barriers. The appropriate claim is therefore
that the findings are consistent with, rather than definitive proof of, the RBV interpretation.

Fourth, the results suggest a distinction between risk control and risk-informed value
creation. The strongest outcomes are not found in the narrow cost measure but in asset
profitability and valuation. Mature ERM may therefore have economic relevance not only
through reducing failures but also through investment discipline, resilience, and improved
strategic decision-making.

Managerial and Policy Implications

For boards and senior executives, the findings suggest that ERM should be assessed
on the basis of implementation maturity rather than the formal presence of policies. A board
risk committee (Commission, 2017) should ask whether risk information actually changes
capital-allocation decisions, whether material controls are tested, whether risk appetite
influences strategic choices, and whether learning from events produces changes in systems
and behaviour.

For Chief Risk Officers, the results support investment in integration. Risk registers
and periodic reports are unlikely to generate economic benefits when disconnected from
planning, budgeting, project approval, operations, and performance management. The
objective should be to embed risk information within the decisions that determine resource
allocation and asset productivity. CFOs and investment committees should similarly
integrate downside scenarios, concentration, uncertainty, and risk appetite into major capital-
allocation choices.

Operations and internal-audit functions also play critical roles. Operational risk
maturity depends on control effectiveness, early-warning indicators, incident learning,
maintenance discipline, and independent assurance that controls function as intended.
Sustainability functions can integrate material environmental, social, and transition risks into
the same decision architecture used for financial and operational risk, reducing
fragmentation.

Investors may also benefit from treating risk maturity as one indicator of management
quality and resilience. The study does not provide an investment strategy, but the association
with Tobin’s Q suggests that the quality of risk governance deserves consideration alongside
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traditional financial measures. At policy level, the evidence supports risk-governance
frameworks that assess quality and effectiveness rather than merely requiring the existence
of formal policies.

CONCLUSION

This study found that Risk Maturity Level (RML) was associated with corporate
outcomes in different ways among 42 Indonesian energy companies during 2019-2024.
RML had a marginally negative association with OER (—0.813; p = 0.090), but a significant
positive association with ROA (2.691; p = 0.010) and Tobin’s Q (0.485; p < 0.001),
indicating stronger relationships with profitability and firm value than with operating
efficiency. These findings supported the Resource-Based View by suggesting that mature
risk management could function as an organizational capability that contributed to corporate
performance and market valuation. From a managerial perspective, companies should
integrate risk management into strategic decision-making, capital allocation, risk ownership,
monitoring systems, and scenario analysis. However, the study was limited by its single-
country and industry focus, disclosure-based RML measurement, potential reverse causality,
coal-dominated sample composition, relatively short observation period, and the presence of
outliers in Tobin’s Q. Future research should employ longer panel datasets, lagged RML
measurements, dynamic (Teece et al., 1997) estimation methods such as System Generalized
Method of Moments (System GMM), and investigate nonlinear, mediating, and sector-
specific effects while combining disclosure-based assessments with surveys, interviews, or
internal risk-management evaluations.
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