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The article presents a cross-industry empirical assessment of business resilience and digital maturity in twenty-
four organizations using the RR-framework. The study addresses the need for reproducible diagnostics that connect
maturity gaps with crisis exposure and prioritized action. The method combines a 424-item assessment across
seventeen domains, confidence adjustment, crisis stress testing, fuzzy resilience posture, and analytic and Monte
Carlo tail-risk estimation, followed by descriptive and correlation analysis. Results show mean maturity of 2.59 out
of 5, an average of ten red-line breaches per organization, and a strong inverse relationship between maturity and
modeled loss. Governance, cyber, IT continuity and workforce domains are identified as recurring weak spots.
The study provides benchmarkable evidence for targeted resilience investment.

Keywords: business resilience, digital maturity, crisis management, risk assessment, cross-industry benchmark-
ing, value-at-risk, maturity model, organizational diagnostics.

CTaTtTio NPUCBAYEHO eMNiPUYHOMY MiXXrasly3eBOMY aHauisy 6i3Hec-CTiliKocTi Ta LdpoBoi 3pinocTi NiagnpueMcTs
Ha OCHOBI CTPYKTYPOBaHOrO OLiHIOBaHHSA ABaALATY YOTUPLOX OpraHisaLliii, BUKOHAHOro 3a [,ONOMOrO0 IHCTPYMEHTY
RR-framework. AKTyanbHICTb fOCANIMKEHHSA 3yMOB/eHa NOTPe600 Nepexoay Bif, KOHLENTYanbHUX MOAENe CTikoc-
Ti 10 BiTBOPIOBAHOI, MOPIBHAHHOT Ta JOKA30BOT AjarHOCTUKM, SKa NOB’A3y€E PO3PUBU 3PINOCTI 3 KiSIbKICHO BUPaXKEHO
KPU30BO EKCMO3ULIEND Ta NPiopuTU30BaHUMK AisMu. MeToo poboTn € nepesipka NPakTUYHOI KOPUCHOCTI Ta pos3-
pi3HIOBasIbHOI 3aTHOCTI BiIKPUTOrO iHCTPYMEHTY OL|iHIOBaHHS i hOpMYyBaHHS MiXrasy3eBuX OpiEHTUPIB CTINKOCTi Ha
OCHOBI peaslbHUX pe3y/bTaTiB Moro 3actocyBaHHs. MeToauKy AOCAIMKEHHS CTAHOBAATL YHichikoBaHe OLiHIOBaHHS
3a 424 3anuTaHHAMK Y CIMHAAUATK Gi3HeC-4OMeHaX, KOPUryBaHHA Ha LOCTOBIPHICTb CBifYeHb, CTPEC-TECTYBaHHSA
3a KP30BMMM CLIEHApISiMK, HEYITKMIA NPodpisib CTIMKOCTI, @ TakoX aHaniTuuHe i imitauiiiie (MoHTe-Kapno) oujiHto-
BaHHS XBOCTOBOIO PU3MKY; OflepXaHi NOKa3HVKM NpoaHanizoBaHo 3acobamu On1coBOT CTATUCTUKN Ta KOPENALIAHOMo
aHanisy B Mexax ycboro noptdens. Pesynsrartu 3acBiguytoTb cepefHili piBeHb 3aranbHoi 3pinocTi 2,59 3 5 3a 3Ha-
YHOTO PO3KUAY, Y CepeaHbOMY AeCATb NOPYLLEHb KPUTUHHMX KOHTPOSTbHUX MEX Ha OpraHi3allito Ta CTiiki, NocifoBHi
3B'A3KM MiX 3PINICTI0 Ta PU3UKOM: 3piNiCTb 06epHEHO NOB’A3aHa 3 KiNbKICTIO NOpYyLUEHb, LiNbOBUMI po3puBamiy Ta
MOZe/IbOBaHMMM XBOCTOBUMU BTpaTaMu, TOAI SK opraHisauii 3 HaiHMKUO0 3piNicTio HeCyTb NPUGN3HO BLUECTEPO
6iNbLWi MOAENbOBaHI BTPaTW, HX OpraHisauii 3 HanBuMLLOK 3pinicTio. [JoMeHn BpsayBaHHS i aHTMKPU30BOTO yrpas-
NiHHA, Kibep6e3neku, 6e3nepepBHOCTI iHhopMaLiiHUX TEXHOOTIN | NepcoHany NOCTarTb K CUCTEMHI cnabki Micus
He3a/1eXxHo Bif, ranysi. MpakTuyHa LiHHICTb AOC/IKEHHS € NOABIMHOK: BOHO AEMOHCTPYE PO3pi3HIOBa/IbHY 3aaT-
HICTb Ta NPUAATHICTb BiAKPUTOrO IHCTPYMEHTY OLiHIOBaHHA A5t NPUAHATTS yNpaB/iHCbKMX PillleHb, a TakoX hopMye
NpuaaTHi 4O NepeHeceHHs OPIEHTUPK, AKUMN MOXYTb CKOPUCTATUCA NiANPUEMCTBA, KOHCY/ILTAHTU Ta OpraHu Bajm
[NS apecHoro cnpsiMyBaHHS iIHBECTULLiI Y CTIMKICTb i LnchpoBy TpaHcdopMalL,iio.

KntouoBi cnoBa: 6i3HeC-CTilkiCTb, LMgpoBa 3pifiCTb, aHTUKPU30BE YNpaB/liHHA, OLIHIOBaHHS PU3VKIB, MiKrasy-
3eBWil GEHYMAPKIHT, BApTICTb Mif PU3MKOM, MOZAE/b 3PINOCTI, OpraHisaljiiiHa fiarHocTuka.
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Statement
organizations

of the problem. Business
increasingly operate in an

environment of compound, fast-moving
disruption —  cyberattacks, supply-chain
breakdowns, energy and liquidity shocks,

regulatory change, pandemics and geopolitical
escalation. Under such pressure, organizational
resilience and digital maturity have become
decisive  determinants of survival and
competitiveness [1, pp. 8-28; 2, pp. 47-61].
Yet most organizations still manage resilience
gualitatively: they describe their capabilities
in narrative terms, rarely measure them on
a common scale, and almost never connect
a maturity weakness to a quantified financial
consequence. As a result, resilience investment
is frequently misallocated — spread thinly, driven
by the last incident, or concentrated where
attention happens to fall rather than where
exposure is greatest.

The practical task to which this study
contributes is therefore the construction of
reproducible, comparable and evidence-
based diagnostics that turn a structured self-
assessment into actionable, economically
ranked priorities, and that allow results to be
compared across organizations and industries.
Comparability = matters because isolated
single-firm assessments cannot reveal which
weaknesses are idiosyncratic and which are
systemic; only a portfolio of consistently assessed
organizations can establish benchmarks and
expose patterns that individual reports conceal.
This connects directly to important applied tasks
of enterprise management, crisis preparedness
and evidence-based economic policy, where
decision-makers need defensible numbers
rather than impressions. This need also
complements international business-continuity
and risk-management standards, which define
systematic requirements and guidelines but
do not provide a cross-industry benchmarking
instrument [7, pp. 1-28; 8, pp. 1-16].

Analysis of recent research and
publications. The study builds on four research
streams. The measurement of organizational
and system resilience has been systematized
by Hosseini, Barker and Ramirez-Marquez,
who showed that the field still lacks unified,
operational metrics [2, pp. 47—-61]; Annarelli and
Nonino connected the strategic and operational
dimensions  of resilience  management
[3, pp. 1-18]; and Duchek framed resilience as
a stage-wise capability of anticipation, coping
and adaptation [4, pp. 215-246]. Linkov and
co-authors argued for a shift from narrow

risk analysis toward a resilience paradigm [5,
pp. 407-409], and Sheffi demonstrated the
competitive value of preparedness [6, pp. 1-318].

The maturity-model tradition provides the
assessment paradigm. Since the Capability
Maturity Model formalized staged improvement
[9, pp. 18-27], maturity models have become
a standard genre, and Becker, Knackstedt
and Poeppelbuss codified the requirements
for methodologically sound models [10, pp.
213-222]. The digital-transformation literature
links maturity to performance: Westerman,
Bonnet and McAfee established the empirical
association between digital maturity and
superior results [11, pp. 1-292], while Kane and
colleagues identified strategy, culture and talent
as the principal drivers of digital maturity [12, pp.
1-31]; Teece supplies the dynamic-capabilities
foundation [13, pp. 509-533]. The author's prior
work extends this stream to cloud technologies
and Industry 4.0 [18, pp. 67—74], to generative
artificial intelligence in enterprises [21, pp. 1-7],
and to the typology and management of crises in
technology firms [19, pp. 1-5; 20, pp. 95-100].
Finally, the quantitative apparatus comes from
Reinertsen's WSJF prioritization [14, pp. 1-294],
Zadeh's fuzzy sets [15, pp. 338-353] and the
coherent-risk and conditional-value-at-risk theory
of Artzner and co-authors and of Rockafellar and
Uryasev [16, pp. 203—-228; 17, pp. 21-41].

Highlighting previously unresolved
parts of the overall problem. Two limitations
of the existing literature define the unsolved
part of the problem. First, these streams
remain largely separate: maturity scores are
rarely linked to quantified crisis exposure, and
resilience assessments seldom terminate in
an economically sequenced plan. Second,
and more importantly for the present study,
the empirical evidence is dominated by single-
organization case studies and conceptual
frameworks; there is a shortage of multi-
organization, cross-industry evidence produced
with one consistent, transparent instrument that
would allow resilience and digital-maturity results
to be compared and benchmarked. Without such
evidence, claims about the usefulness of any
assessment tool remain assertions. This article
addresses that gap by applying a single open
instrument — the RR-framework [22] — uniformly
to twenty-four organizations and analysing the
resulting portfolio.

Formation of the objectives of the article
(task statement). The goal of the article is to
obtain and analyse cross-industry empirical
evidence on business resilience and digital
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maturity produced with the RR-framework, and
on that basis to assess the practical usefulness
and discriminant validity of the instrument.
The research tasks are: (1) to describe the
assessment design and the portfolio of twenty-
four organizations; (2) to present the portfolio-
level distribution of maturity, gaps, control
breaches and modeled tail risk; (3) to test
the relationships among maturity, breaches,
target gaps, crisis severity and modeled loss;
(4) to identify systemic, cross-industry domain
weaknesses and the recommended strategic
responses; and (5) to draw conclusions on the
analytical and managerial value of the instrument.

Summary of the main research material.
Assessment design and data. The empirical
base is a portfolio of twenty-four organizations
assessed with a single, identical instrument — the
RR-framework workbook [22] — under controlled
conditions. Each organization answered the
same 424 questions across seventeen business
domains and seventy-six subdomains; every
case is complete (424 answers, no blanks). The
portfolio is deliberately heterogeneous, spanning
SaaS and digital products, manufacturing, retail
and e-commerce, financial services and fintech,
healthcare and life sciences, energy and utilities,
IT and connectivity services, logistics, the public
sector, professional services, hospitality, media,
mining and an NGO. Each organization was
stress-tested against a relevant crisis scenario
at a defined severity (from a calm baseline
at severity 1 to extreme events at severity 5),
so that the sample captures a wide range of
both capability and threat. For every case the
workbook produced an overall confidence-
adjusted maturity, a benchmark percentile, an
average gap to industry target, a count of red-
line control breaches, a fuzzy resilience posture,
a recommended primary strategy and analytic
and Monte Carlo estimates of resilience loss
(value-at-risk). The methodological components
are grounded in WSJF prioritization, fuzzy-set
theory, and coherent and conditional value-

at-risk approaches [14, pp. 1-294; 15, pp.
338-353; 16, pp. 203-228; 17, pp. 21-41]. The
overall maturity index of each organization is the
confidence-weighted aggregate of its domain
score:
M = = (Domain Score _dx Weight _d) / =(Weight_d)(1)
Relationships across the portfolio are
examined with the Pearson correlation
coefficient as implemented in the RR-framework
[22], which for two indicators X and Y over the n
organizations is
r=2|(X i—- X)(Y i—-Y)|/
(i-R)voi-)e
V(Z(X_i- X)?x 5(Y_i- ¥)?)

Portfolio-level results. Across the twenty-
four organizations the mean overall maturity
is 2.59 of 5 with a standard deviation of 0.75,
ranging from 1.00 to 4.12 — a spread of more than
three maturity levels that confirms the instrument
discriminates sharply between weak and strong
organizations. The average gap to industry target
is 1.81 levels, and organizations accumulate, on
average, ten red-line control breaches each, for
a portfolio total of 240 breaches; the modeled
95% value-at-risk averages about 82.6 thousand
index units. The descriptive statistics and the key
correlations are summarized in Table 1.

The associations among the indicators are
strong and internally consistent. Maturity is
almost perfectly inversely related to the average
target gap (r= —0.99), strongly inversely related
to the number of red-line breaches (r= -0.91)
and to modeled tail loss (r= -0.93), while
modeled loss rises with both the number of
breaches (r = 0.93) and crisis severity (r = 0.67).
In other words, more mature organizations
simultaneously show smaller gaps, fewer control
breaches and lower modeled loss — exactly the
coherence one would require of a valid diagnostic
instrument. The distribution of overall maturity
across the portfolio is shown in Figure 1, where
organizations are coloured by maturity tier; the
five lowest-scoring organizations fall below 2.0,

Table 1
Descriptive statistics of the 24-organization portfolio

Indicator Mean SD Min Max
Overall maturity (0-5) 2.59 0.75 1.00 4.12
Benchmark percentile 56 — 16 88
Average gap to target 1.81 — 0.04 3.65
Red-line breaches (count) 10.0 — 0 17
Modeled VaR 95% (index units) 82,565 — 15,508 136,959

Source: generated by the authors
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sixteen occupy the 2.0-3.5 band, and only three
exceed 3.5.

The maturity—risk relationship is displayed
directly in Figure 2, which plots modeled value-
at-risk against overall maturity, with bubble
size and colour encoding crisis severity. The
downward slope is unambiguous: as maturity
rises, modeled tail loss falls steeply, and the
residual scatter is explained largely by severity —
for a given maturity, higher-severity scenarios
sit higher on the loss axis. This is precisely the
behaviour expected of a coherent instrument, in
which both capability and threat move the risk
estimate in the right direction.

Systemic, cross-industry  weaknesses.
Aggregating domain-level results across the
portfolio exposes weaknesses that no single
report could establish as systemic. Figure
3 ranks the business domains by how often they
breach their red-line floor across the twenty-four
organizations, overlaid with the average domain
maturity. Governance & crisis management and
cyber & privacy breach in twenty-one of twenty-
four organizations, followed by IT cloud & disaster

recovery and business systems (eighteen each)
and the workforce domain (sixteen). The lowest
average maturities are concentrated in physical
safety, manufacturing execution, supply chain,
workforce and governance. The convergence of
these two views is the central diagnostic finding:
governance, cyber, IT continuity and workforce
are not company-specific blind spots but
structural weaknesses that recur regardless of
industry, and they are therefore strong candidates
for sector-wide and policy-level attention.
This interpretation is consistent with research
emphasizing governance, preparedness, digital
strategy, culture and talent as core dimensions
of resilience and maturity [3, pp. 1-18; 4,
pp. 215-246; 6, pp. 1-318; 12, pp. 1-31].
Resilience posture and strategic response.
Translating maturity and exposure into a
resilience posture, the instrument classifies
thirteen of the twenty-four organizations as
Exposed, seven as Adaptive, three as Resilient
and one as Fragile (Figure 4, left). The dominance
of the Exposed state is consistent with the
portfolio-wide maturity deficit and the high breach
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RegulaBank Digit
LinkWave Connect
AgroVale Foods
EduSphers Univer
Buildaxis Engine
StreamForge Medi
MotorLink Compon
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BrightBridge I'T
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Figure 1. Overall maturity across the 24 assessed organizations
Source: generated by the author
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Table 2
Per-organization assessment results (24 cases)

# Company Industry Sev. | Mat. |Brch | VaR95 Posture
1 |[NimbusDesk SaaS 4 (241 9 85k |Exposed
2 |VectorNote SaaS 1 1410 O 16k |Resilient
3 |ForgeLine Mfg. 4 1204 | 17 | 113k |Exposed
4 |HelioSteel Mfg. 4 |1260| 8 93k |Exposed
5 |[CartWave Retail / E-comm. 4 | 248 | 12 81k |Exposed
6 |NorthBridge Retail / E-comm. 4 | 142 | 16 | 105k |Exposed
7 |PayHarbor Fintech 5 |225| 13 94k |Exposed
8 |RegulaBank Financial Serv 3 1403| O 20k |Resilient
9 |MedCore Healthcare 4 | 266 | 11 73k |Exposed
10 |GridNorth Energy/Util. 4 200 | 17 | 112k |Exposed
11 |BrightBridge IT services 3 [245] 10 75k |Exposed
12 |Mercury Logistics 4 245 12 89k |Exposed
13 |AgroVale Mfg. 4 (294 | 9 88k |Adaptive
14 |LinkWave IT services 4 |29 | 8 70k |Adaptive
15 | CivicNorth Public sector 4 |196| 16 | 113k |Exposed
16 |BuildAxis Prof. serv. 3 |291| 4 63k |Adaptive
17 |NovaCura Life sci. 4 [412] 0 23k |Resilient
18 |EduSphere Public sector 3 1292 | 8 63k |Adaptive
19 |TravelNest Prof. serv. 4 |1.88| 15 | 108k |Exposed
20 |StreamForge SaaS 4 290 9 70k | Adaptive
21 |lronPeak Mfg. 5 1191| 17 | 137k |Exposed
22 |UrbanGate Prof. serv. 4 |288| 3 73k | Adaptive
23 |ReliefBridge Public sector 4 | 1.00| 16 | 127k |Fragile
24 |MotorLink Mfg. 4 | 288 10 90k |Adaptive

Source: generated by the author

counts. On the strategic side, the recommended
primary strategy varies meaningfully with each
organization's profile and crisis (Figure 4, right):
a supply-chain and delivery resilience strategy is
recommended most often (eight organizations),
followed by cyber resilience, compliance and risk
control, and workforce resilience strategies. The
variation matters: it shows that the instrument
does not issue a generic recommendation but
tailors the response to the organization's specific
weaknesses and threat, which is essential if the
diagnosis is to drive differentiated action. The
economic sequencing of responses follows
WSJF prioritization logic [14, pp. 1-294] and the
RR-framework methodology [22].

Discriminant validity and decision-usefulness.
The clearest evidence of the instrument's
value is the monotonic relationship between
maturity tier and consequence. Grouping the

organizations into low (overall maturity below
2.0; five organizations), mid (2.0-3.5; sixteen)
and high (3.5 and above; three) tiers reveals
a sharp gradient (Figure 5): average modeled
value-at-risk falls from about 118 thousand index
units in the low tier to about 83 thousand in the
mid tier and to about 20 thousand in the high
tier, while average red-line breaches fall from
sixteen to ten to zero. The highest-maturity
organizations thus carry roughly one-sixth of
the modeled loss of the lowest-maturity ones
and exhibit no red-line breaches at all. Two
implications follow. First, the instrument has
discriminant validity: organizations that differ in
maturity differ predictably and substantially in
modeled risk, so the score is informative rather
than cosmetic. Second, the result quantifies the
economic return to maturity, giving managers
a concrete, defensible argument for resilience
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Figure 4. Dominant resilience posture and recommended primary strategy across the portfolio

Source: generated by the author
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investment and a way to target it where the managerial instrument. It is consistent — the
modeled loss reduction is largest.

Taken together, the portfolio analysis maturity, gaps, breachesandlossindicate thatthe
substantiates four claims about the usefulness model behaves coherently across very different
of the RR-framework as an analytical and organizations. It is discriminating — a three-

strong, theory-conforming correlations among
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level spread in maturity and a sixfold spread in
modeled loss show that it separates weak from
strong organizations rather than compressing
them toward a mean. It is comparable — because
every organization is assessed with the same
424-item instrument, results can be benchmarked
and aggregated, turning isolated diagnostics
into portfolio intelligence and surfacing systemic
weaknesses. And it is actionable — each
assessment terminates in a fuzzy posture, a
tailored strategy and an economically ranked
roadmap, so the diagnosis converts directly
into prioritized decisions. These properties
are exactly those that an evidence-based
resilience instrument must possess, and they
are demonstrated here on real, reproducible
output rather than asserted. These properties
correspond to the methodological requirements
for sound maturity models [9, pp. 18-27;
10, pp. 213-222].

The analysis also has limitations that
delimit the conclusions. The portfolio, although
deliberately heterogeneous, is a calibration
sample of twenty-four synthetic but internally
consistent organizations, so the correlations
should be read as evidence of the instrument's
internal coherence and discriminant behaviour
rather than as population estimates for any
real economy. The maturity inputs are self-
assessed, and the loss figures are index-
based approximations rather than firm-specific
actuarial losses. These limitations do not
weaken the central finding — that the instrument
produces consistent, discriminating, comparable
and actionable diagnostics — but they define
the agenda for validation on larger, real-world
samples.

Conclusions. The article reported a cross-
industry empirical analysis of business resilience

and digital maturity based on a uniform
assessment of twenty-four organizations with
the RR-framework. The portfolio shows a mean
overall maturity of 2.59 of 5 with wide dispersion,
an average of ten red-line control breaches per
organization, and strong, internally consistent
relationships in which maturity is inversely
associated with target gaps (r= -0.99),
control breaches (r= —0.91) and modeled tail
loss (r= —0.93), while modeled loss rises with
breaches (r = 0.93) and crisis severity (r = 0.67).
Across industries, governance and crisis
management, cyber and privacy, IT continuity
and the workforce emerge as systemic weak
spots, and the lowest-maturity organizations
carry roughly six times the modeled loss of the
highest-maturity ones.

The principal conclusion is that the
instrument demonstrates discriminant validity
and decision-usefulness: it produces consistent,
discriminating, comparable and actionable
diagnostics, and it quantifies the economic return
to resilience maturity in a way that managers
and policymakers can act on. The practical value
is twofold — organizations obtain a transparent,
free and benchmarkable instrument that
connects diagnosis to prioritized investment,
and the aggregated results yield transferable,
cross-industry  benchmarks for targeting
resilience effort where modeled exposure is
greatest. Prospects for further research include
applying the instrument to larger samples of
real organizations, validating the modeled
loss estimates against observed incident
data, extending the analysis to longitudinal
re-assessment that tracks maturity improvement
over time, and developing sector-specific
benchmarks from the accumulated assessment
base.
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