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The global textile sectors have learned to conduct their supply chain with mini-

mum disruption and retain their workforce amidst labor disruptions and economic
uncertainty. This research examines the effectiveness of alternate crisis manage-
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ment strategies in the global textile sector using an integrated empirical methodol-
ogy of regression modeling, Principal Component Analysis (PCA), Structural
Equation Modeling (SEM), and simulation techniques. A cross-sectional survey of
textile enterprises was used to gather data, key performance indicators (KPI) such
as production output, price range, power intake, lead time, and labor utilization. It
turns out that the divergent performance is on two dominant dimensions: opera-
tional robustness and volatility sensitivity. Results from regression analyses show
that workforce utilization thoroughly moderates the adverse effect of supply chain
delays on cost variability. SEM outcomes provide evidence of positive significant
causal impact on predictive analytics, agile manufacturing, energy monitoring, and
workforce training on their relative performance measures. Scenario-based elective
simulations also show that technology-led interventions trump other strategies for
maintaining operational stability during crisis conditions. The findings point to a
need for integrated strategic planning that balances digital investment, supply chain
agility, and human capital development. Such research can advance beyond case
studies by providing a replicable analytical framework through which to assess or-
ganizational resilience and further discussion of crisis preparedness in industries
where production is core. It also offers actionable insights to managers and policy-
makers who want to improve decision-making when the future is uncertain.

I'nobanvnas mekcmuinbHan uHOYCMPUA CMO2NA ONMUMUIUPOBAMD JIOUCUKY
U COXPAHUMb NEPCOHAL 8 YCII08UAX NOGLIULEHHOU MYPOYIeHMHOCIMU PbIHKA MPYOa
U MAaKpoIKoHomuueckoi Hecmaodunvnocmu. Hacmosawee uccnedosanue nanpae-
JIEHO HA 6blAGIeHUEe OCCIMEEHHOCMU PA3TUYHBIX MEMO0008 AHMUKPUSUCHO20 Me-
HeOMCMeHma 6 MeHcOYHAPOOHOU MEKCMUIbHOU cjhepe ¢ UCROIb306aAHUEM PA3AUY-
HbIX MEMO008 UCc1e0068anuUus, MAKUX KAK MHOMCECMEEHHbLI PecpecCUOHHbLIL ana-
au3, pakmopuwlii ananuz memooom 2naeuvix komnonenm (PCA), cmoxacmuue-
CKoe moodenuposanue g3aumoceaseil nepemennvix (SEM) u cuenapnasa umumayu-
OHHasA oyenka. B kauecmee 6a3zvl 0aHHBIX UCNOIB30BAHBI OCHOBHBIE UHOUKAMOPbL
npouszeoocmeennoii oeamenvrnocmu (KPI): 06vemwt evinycka npodykuuu, ueHoseou
pazopoc, IHep20eMKOCHIb, CPOKU UCHOJIHEHUS 3AKA3068 U UHMEHCUGHOCHb UCNOTb-
308aHUA Yesl08€UeCKUX PeCyPCos.

Pe3ynomamul ceudemenvcmeyom 0 HAAUYUU O8YX KI0UEBbIX (PaKmopos, 61u-
AWUX HA IPPhexkmusnocmos nPoU3B00CMEEHHO20 nPpoUecca: yCmouuugsoe yuk-
UUOHUPOBAHUE OU3HEC-NPOUECcCO8 U YYECMEUMETbHOCMYb K KOeOAHUAM GHeulHell
cpeowt. Pezpeccuonnstii ananusz noomeepoun 3Ha4UMOCMb poJiu KAOP0B80O20 NOMEH-
uuana npeonpuAmMuUs 6 CHUNCEHUU He2amueHo20 8030eiicmeusn c60ee NOCMAagoK Ha
usmenenue cedecmoumocmu npodykuyuu. CmpykmypHnoe ypasnenue npooemoH-
CmMpUpo6ano NO3UmMUGHOE 6030elicmeue NPOZHOCMUYECK020 AHAIU3A, A0anmue-
HO020 npou3eoocmaea, IHeP203hhekmuenozo KoHmpoa u npoghpeccuonanbroil ne-
Penoo2omoeKu compyoOHUKO8 Ha UHMeZPANbHble XAPAKMEPUCMUKU YCREUHOCMU
opeanuzayuu. Umumayuonnsle cyenapuu noomeepounu, Yymo eHeopeHue HoBblx
mexHoa02uil 0aem 001buiee NPeUMyuLecmeo cpeou npouux UHCIMpyMeHmoes obec-
neuenus onepamugHoll yCmouyugocmu 6 nepuood IKonHomuueckozo cnaoa. Illony-
YyeHHble 6bl60ObI NOOUEPKUBAIOM BANCHOCHIL MENHCOUCUUNTUHAPHO20 NO0X00a4 K
cmpamezuu yCmMou4ue020 pazeumus KOMRAHUU Yepe3 UHGECMUUUU 6 UUPPoesyIo
mpancgopmayuio, nogviuienue I1ACMUYHOCHU YenU NOCMABOK U pa3eumue ueo-
6euecKko0z2o0 kanumana.

Keywords: crisis management; textile industry; operational resilience; pre-
dictive analytics; supply chain; structural modeling; simulation analysis.
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Introduction

Textiles are a major driver of manufactur-
ing output and employment, and as a result,
one of the highest contributors to trade and
economic development. But in recent decades,
globalization has intertwined once- fractured
textile markets, connecting a vast network of
dependent actors from raw material suppliers
and dye manufacturers to garment producers
and distributors. While this interconnectivity is
creating huge opportunities for growth and ef-
ficiency for the entire industry, it is leaving the
industry open to a range of challenges. The vi-
cissitudes of periodic market fluctuation, vola-
tility of raw material prices, stringent regula-
tory obligations and evolving consumer pref-
erences have reached consensus tests of textile
business resilience. Especially recent crises
such as: global trade disputes, natural disasters
aswell as COVID-19 pandemic has shown the
importance of efficiently managing crises in
this sector [1, 2].

Although the industry has a long history of
responding to change, the scope, scale, and
complexity of modern crisis have highlighted
the need for more sophisticated efforts to
maintain continuity and stability. Enterprises
in textiles usually operate on very low margins
and even the smallest disruption can result in a
big operational and financial challenges.
Moreover, the wide and transnational scope of
the sector’s supply chains across countries
and regions render it all the more complex.
Disruptions in delivery of material, localized
labor shortages and geopolitical uncertainties
can quickly cascade into global stoppages of
production and failures of delivery. In this
backdrop, foresight, preparation and adequate
response to crises have started to be seen as
determining factors for longer term success in
the textile sector [3].

The rising emphasis on sustainability and
social responsibility is one of the top issues
driving a need for improved crisis management
strategies. Coordinating these demands while
maintaining competitiveness has led many
companies to re-evaluate their long--standing

practices of supply chain resilience, labor man-
agement, and production [4].

And technology has fundamentally
changed the way the industry does business,
with new challenges and opportunities. The
embrace of technological tools, like real-time
data analytics, predictive modeling, and auto-
mated manufacturing systems has armed or-
ganizations with the ability to detect early
warning signs of disruptions and to mobilize
contingency measures faster than ever. While
technological advancements bring about un-
precedented opportunities for growth, they
also require textile companies to adapt in the
face of such rapid changes, and in response, it
becomes imperative for textile companies to
find ways to adopt their crisis management
strategies in accordance with the pace of tech-
nology advancements. Failing to deliver on all
of these aspects means that such enterprises
will likely lag behind their more agile compet-
itors, especially in a time when time-to-market
Is shrinking and consumer demand for imme-
diate, customized products has increased [5].

In addition, changing regulations add yet
another layer to the crisis management chal-
lenge. Governments and international organi-
zations have imposed tighter controls on
safety, quality and environmental compliance.
Although these regulations are in place to safe-
guard consumers and the environment, they
pose hurdles for textile companies or smaller
brands with limited budgets. Attempting to ad-
dress these challenges often requires a compli-
ance posture that is proactive and ready to re-
spond to any governmental mandate that
might arise in a moment of relative stability
[6].

These crises must all be considered in the
context of the need for effective crisis manage-
ment within the industry, particularly given the
globalized nature of the industry and the ever-
increasing economic, technological and regu-
latory pressures that the industry faces [7].

Different strategies — from diversifying
supplier bases to real-time monitoring systems
have been analyzed in terms of their ability to
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minimize downtime and provide continuity of
production during catastrophes. Additionally,
studies have firstly focused on the need for
nimbleness in addressing abrupt disruptions,
with agile manufacturing models and swifter
decision-making processes being identified as
key contributors to success. Technological in-
novation is a substantial component of these
conversations; advanced analytics, machine
learning, and digital twins, for example, have
been shown to improve both predictive capa-
bilities as well as responsiveness [8].

Effective crisis management frameworks
are comprised of leadership preparedness,
cross-functional communication, and em-
ployee training programs; all of which have
been identified as key players in successful cri-
sis management systems. Research indicates
that businesses led by engaged management
teams with clear escalation paths tend to re-
cover from disruptions faster. There are also
some common factors that invite resilience
among organizations, such as the organiza-
tional culture of the organization and compa-
nies that provide an environment of innova-
tion, share the knowledge within it, and pay
attention to continuous improvement exhibit
more resilience under stress [9].

One major theme which prevails in the lit-
erature is the balance between short-term crisis
mitigation and long-term strategic vision. Re-
searchers have discussed the potential under-
pinnings behind this tension between allocat-
ing resources for immediate crisis responses
vs. infrastructure and systems that can act to
prevent future crises or at least mitigate their
effects over time [10].

There has also been an increasing focus on
integrating sustainability principles into crisis
management, with businesses wanting to deal
with social and environmental issues alongside
economic and operational ones. Though the
idea of sustainability is applied in the discus-
sions, "the implementation of this movement is
still a work in progress, which doesn't mean
that there is a unique equation for managing
crisis in the textile industry [11].

The importance of strategy come to play
because in the face of uncertainty clear strate-
gies act as a buffer to reduce the impact of un-
expected future events while boosting the

long-term resilience of the industry for busi-
nesses.

This article aims to explore the crisis man-
agement strategies that have been effective in
the global textile industry, and how enterprises
can thrive by becoming resilient and continu-
ing to innovate in the face of adversity over
time.

Methodology

To explore how global textile enterprises
navigate crises, this study applied a quantita-
tive framework integrating empirical perfor-
mance data, simulation modeling, multivariate
regression, and statistical validation.

Quantitative data were collected from 50
textile enterprises spanning Asia, Europe, and
South America, focusing on five core perfor-
mance indicators: production output, supply
chain delays, cost fluctuations, energy con-
sumption, and workforce utilization. Each
metric was recorded monthly over a 12-month
period. To complement the quantitative data,
structured interviews were conducted with op-
erations and risk management leaders to iden-
tify contextual crisis-handling strategies [1, 4,
8].

To examine the relationship between crisis
strategies and operational stability, a multivar-
late regression model was developed using the
following functional form:

y=PBo+2iciBixi te, 1)

where ¥ predicted value of operational metric,
like cost stability, x; independent variables,
such as supply chain delays, workforce utiliza-
tion, S, intercept and slope coefficients, ¢ is
error term.

For cost fluctuation modeling, a second-or-
der interaction regression was introduced:

CF =ay+ a;SD + a,WU + a3SD - WU + 1, (2)

where CF cost fluctuation (%), SD supply
chain delay (days), WU workforce utilization
(%),a,, a4, a,, az regression coefficients, n re-
sidual error.

The ANOVA results confirmed statistical
significance for both predictors (p < 0.01), in-
dicating strong influence of crisis-linked de-
lays and labor deployment on cost variability
[3,7, 11].
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To reduce multicollinearity and reveal la-
tent dimensions among KPIs, PCA was em-
ployed. The principal component scores were
computed via eigen decomposition of the co-
variance matrix:

7 =XW, ©)

where Z principal component matrix, X stand-
ardized data matrix, W eigenvector matrix of
the covariance matrix.

PCA confirmed two dominant components
accounting for 84% of the variance—one rep-
resenting productivity-utility synergy, the
other capturing volatility-related attributes
[13].

To model evolving performance across cri-
ses, an Autoregressive Integrated Moving Av-
erage (ARIMA) model was used:

ye=pn+ X vy + Z?:l Ojec_j + &, (4)

where y, metric at time ¢, like production out-
put, u mean term, ¢;,6; AR and MA coeffi-
cients, &; white noise error term.

The ARIMA model provided accurate 3-
month forecasts for production and energy use
under crisis conditions, with residuals passing
the Ljung-Box Q test for independence (p >
0.05) [10, 14].

To simulate complex operational dynam-
ics, both Discrete Event Simulation (DES) and
System Dynamics Modeling (SDM) were im-
plemented using MATLAB SimEvents and
AnyLogic. The simulations modeled system
responses to raw material scarcity, energy
price spikes, and workforce shortages.

One key equation from the system dynam-
ics model governing lead time behavior:

LT, = LT;_1 + y1(Dy — Cp) — 2S¢, (5)

where LT, lead time at time t, D, demand level,
C; current capacity, S, strategy shock absorp-
tion coefficient, y,, y, dynamic weight factors.

The simulation results validated by empiri-
cal data closely matched the behavior of real-
world metrics under stress, with R? values
> 0.90 across all KPIs [15, 16].

Following the regression diagnostics and
simulation outputs, the most effective crisis

strategies were selected for phased implemen-
tation across a test group of textile enterprises.
These included predictive analytics for de-
mand forecasting, agile manufacturing setups,
and energy monitoring systems. A standard
implementation framework was designed,

comprising:

e Phase | — baseline KPI audit and risk
mapping;

e Phase Il —installation of decision-sup-

port tools, like ERP-integrated forecasting
modules;

o Phase Il — workforce upskilling and
operational restructuring;

e Phase IV — performance tracking and
adaptive feedback loops.

To quantify implementation effects, a dif-
ference-in-differences (DiD) model was used:

AY = (YT,post - YT.pre) - (YC,post - YC,pre), (6)

where AY treatment effect (improvement),
Y1 posts Yrpre are post-/pre-treatment values
for the treated group, Y¢ 05t Y pre are values

for the control group.

This model helped isolate the causal impact
of each intervention on metrics like lead time,
energy efficiency, and workforce utilization.
For instance, the introduction of energy moni-
toring tools showed a statistically significant
improvement of 16% in energy consumption
compared to the baseline, aligning with find-
ings in [6, 17].

Operational effectiveness was further
measured using a Crisis Adaptability Index
(CAI) defined as:

1 Mipost—Mipre
cat = iy, (emtiey

where M; is KPI, as an output, cost, energy, T;
target benchmark for each KPI, n number of
metrics assessed.

This normalized index provided a single in-
dicator of organizational responsiveness across
varied enterprises [5, 7].

To ensure generalizability and robustness
of findings, multiple layers of statistical and
simulation-based validation were conducted.

1. Cross-Validation (k-fold = 5): Re-
gression models were tested on stratified sub-
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sets of the data. R-squared values exceeded
0.88 for all models, with prediction intervals
within acceptable confidence bounds.

2. Monte Carlo Simulations: 10,000
randomized iterations were run on the system
dynamics model under probabilistic assump-
tions of supply disruptions and cost shocks.
Convergence was verified using:

g
SEy = 7= |

(8)

where SE, standard error of the sample
mean, o standard deviation of outcome, N
number of simulation runs.

3. Causal Model Calibration: A Struc-
tural Equation Modeling (SEM) framework
was applied to assess direct and indirect causal
paths among leadership resilience, strategy im-
plementation, and KPI performance:

Y=BY+TIX+T, (9)
where Y endogenous variable vector, like
productivity, X exogenous strategies, like en-
ergy monitoring, B, I' path coefficient matrices,
and  structural disturbances.

Principal Component 1 (PC1)

0.31
012

Production Output (units) Supply Chain Delay (days)

PC1 is performance under control on Fig-
ure 1 — load production, energy efficiency,
and workforce deployment positively, and vol-
atility metrics negatively. This ingredient sets
strong businesses apart with flexibility. PC2
very much embodies a responsiveness to ex-
ternal crises. The only moderately positive
loading of cost fluctuation and supply chain
delays demonstrates how external shocks af-
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Fig. 1

Model fit indices (CFIl = 0.96; RMSEA =
= 0.043) confirmed high explanatory power
and internal consistency [9, 18, 19].

4. Expert Validation: Insights were
cross-checked with domain specialists and ex-
ecutives in textile operations through focus
group feedback. Their inputs reinforced the
empirical observations and contributed to final
framework refinement [20, 21].

Results

To explore latent patterns in crisis perfor-
mance indicators, PCA was conducted on
standardized data from global textile enter-
prises (fig. 1). This dimensionality reduction
technique isolated principal components that
reveal underlying operational structures. The
first two components explain 84% of the vari-
ance, enabling us to group performance indica-
tors into coherent constructs of resilience.
Component 1 represents operational strength
(production, workforce, energy), while Com-
ponent 2 captures variability due to supply
chain and cost shocks. This helps categorize
firms based on their core strengths versus their
susceptibility to crisis-induced volatility.

Principal Component 2 (PC2)

Energy Cong uiEltic:n Workforce Utilization (%)
(kWI?)'

fect firms lacking internal control differently
than firms competing with high adaptive ca-
pacity. That helps us categorize firms and of-
fer them specific policy or strategy interven-
tions.

A regression model with interaction effects
was used to evaluate the effect of operational
parameters on cost fluctuation (tab. 1).
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Table 1

Variable Coefficient Standard Error t-Statistic p-Value
Intercept 3.05 0.42 7.26 0.000
Supply Chain Delay 0.22 0.06 3.67 0.002
Workforce Utilization -0.15 0.05 -3.00 0.008
Interaction (Delay x Utilization) -0.004 0.001 -4.00 0.001

Table 1 represent that higher supply chain
delays substantially magnify cost fluctuation
further stressing the need for resilient logistics.
Nevertheless, considerable workforce utiliza-
tion directly lowers cost variability, while
highlighting the worth of labor flexibility.
More importantly, the interaction effect is both
significant and negative, which shows that
well-deployed labor not only stabilizes costs

directly but also lessens the damage brought by
the delays.

Causal relationships between particular
strategy interventions and KPI enhancements
were analyzed with Structural Equation Mod-
eling (tab. 2). Maximum likelihood estimation
with robust standard errors was used to test
SEM paths, and confidence intervals were cal-
culated for accuracy.

Table 2
Pathway Standardized Coefficient | p-Value | 95% Confidence Interval
Energy Monitoring — Energy Efficiency 0.61 0.001 0.47-0.75
Agile Manufacturing — Lead Time -0.54 0.003 -0.71-0.34
Predictive Analytics — Cost Stability 0.72 0.000 0.58-0.84
Workforce Training — Production Output 0.67 0.002 0.52-0.80

The strongest relationship was between
predictive analytics and cost stability, a toward
the predictive ability to stabilize budgets under
pressure in times of crisis, as denotes Table 2.
Naturally, this flexible manner to work and de-
liver not only provides the best solution but
also decreases the duration of the process and
production thus reducing lead time. Training
investments improve worker readiness and
adaptability, therefore driving production
gains. Such causal relationships underpin the

B1z3

Baseline

High Demand ~ Material Shortage

Technology

real-world application of digital, lean and HR
strategies as foundational resilience tools.

Simulation modeling was conducted to test
the impact of five crisis scenarios: baseline, high
demand, material shortage, technology upgrade,
and combined shocks. Each scenario adjusted
parameters in production, supply, energy, and la-
bor. Outputs reflect the dynamic performance of
enterprises under stress and demonstrate the stra-
tegic value of forward-looking investments and
operational buffers (fig. 2).

Combined Factors

Upgrade

Fig.2
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The best-performing scenario was the tech-
nology upgrade, which improved output, stabi-
lized costs, and reduced energy consumption.
Material shortage was the most disruptive, re-
ducing workforce utilization and significantly
increasing lead times. The combined factors
scenario showed intermediate results, reinforc-
ing the importance of multi-layered strategies.
These findings confirm that proactive invest-
ments in technology and workforce systems

0.23

Production Cost Energy
Output Fluctuation Consumption
(units) (%) (kwh)

The model's predictive accuracy was con-
sistently high. R? values were all above 0.89,
indicating strong explanatory power. RMSE
values were low relative to the scale of each
metric, especially for lead time and cost fluc-
tuation. Cross-validation errors remained
within acceptable ranges, further validating
model reliability. These metrics confirm that
the improved methodology yields robust, high-
confidence outputs suitable for academic in-
sights and enterprise-level decision-making.

Discussion

This study provides that operational resili-
ence, characterized by aspects such as opti-
mized resource allocation, predictive analytics,
and workforce adaptive strategies are increas-
ingly critical in safeguarding production out-
put, stabilizing costs, and reducing lead times
in disruptive conditions.

It further hints that companies with struc-
tured in-house systems and crisis-response
plans in place are better protected from exter-
nal events. This conforms to existing empirical
research on the stage of digital transformation,
such as [11, 12] study of the performance of

yield tangible benefits in operational continu-
ity and performance stability.

To ensure that statistical and computational
models are valid and generalizable, several di-
agnostics were applied. These included roots
mean square error (RMSE), R-squared, cross-
validation error, and 95% confidence intervals

(fig. 3).

M 95% Confidence Interval
B Cross-Validation Error
M R-Squared

RMSE

Workforce
Utilization
(%)

technology integrated garment enterprises.
Their results too highlighted how digital infra-
structure made production more reliable and
predictable in cost.

The study underscored the intertwining
impact of supply chain delays and labor utili-
zation on cost volatility in the construction in-
dustry. Notably, labor deployment strategies
buffer firms from crisis-related shocks. Such
findings resonate with the wider discussion on
risk mitigation, specifically with the research
[14] maintained the argument that instituting
of data-driven management in established op-
erational protocols leads to an increased adap-
tive capacity in dynamic environments.

Using SEM modeling, the present research
determined strategic pathways and measured
their effect. Cost stability had the most positive
effect from predictive analytics, meanwhile
agile manufacturing helped to significantly re-
duced lead times. Karinshak [15] provides fur-
ther support for this finding, demonstrating
through simulations that during real-time dis-
ruptions Al enabled systems performed better
than s-system designs that allowed for only hu-
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man responses. Our findings extend this prin-
ciple to textile manufacturing, where the adop-
tion of Al-sourced analytics has progressed
from optional to paramount for cost absorption
and responsiveness.

The simulation model showed perfor-
mance improvements across all key metrics
due to the technology upgrades, attesting to
their strategic importance. Material shortages,
by contrast, opened up crucial bottlenecks.
These results echo real-world struggles en-
countered during worldwide supply chain in-
terruptions, in which shipping delays in raw
materials, for example, can lead to a break-
down in a system. It can be compared with
[19] that looked at Italian apparel firms and
found that operational bottlenecks during the
pandemic were directly correlated with out-
dated supplier risk models and undertrained
staff. This justifies the focus of this study on
incorporating technology and human resource
development into frameworks for crisis man-
agement.

The causal modeling approach aligns with
the validity thresholds proposed by Mandelli
[18], which called for triangulated model cali-
bration in high-stakes domains such as energy.

As discourse noted with regard to mainte-
nance transition modeling [16], fluctuations in
time or reframing behavioral parameters in
complex organizational contexts are challeng-
ing, if not impossible, to simulate entirely. The
sample included mid- to large-scale textile en-
terprises, while the findings may not be appli-
cable to the situation of micro and informal
firms where crisis protocols are often underde-
veloped. External institutional factors, as a pol-
icy changes, geopolitical shifts were not di-
rectly incorporated into the model despite ex-
plicitly modeling energy use and workforce
utilization. Such externalities, as [21] vulner-
ability, are central in moderating organiza-
tional crisis outcomes and need to be inte-
grated into future models.

This study affirms the importance of train-
ing and use, but it does not evaluate differences
in managerial quality or leadership flexibility,
also recognized in [20, 23] as essential to per-
formance in the face of challenge.

Based on the dynamic scenario analysis,
future studies should integrate real-time sen--

sor data and big data analytical techniques to
improve the accuracy of strategic planning.
This would enable machine learning algo-
rithms to be used for live forecasting, creating
human-Al hybrid systems in critical domains
as recommended [15]. In addition, assessments
of lean manufacturing [22, 24], could play a
role in allowing for more nuanced reviews of
line-level changes during a crisis, allowing for
the lens of operation to move from macro-stra-
tegic to micro-operational.

The article confirms that a combination of
digital, operational and human capital strate-
gies is key for the textile sector to be resilient
during a crisis. This triangulated methodologi-
cal approach is convergent and presents a ro-
bust platform for policy-makers, factory man-
agers and enterprise developers who want to
increase systemic adaptiveness and operational
sustainability during disruptive times.

Conclusion

This study's overall approach enabled a
richer understanding of precisely how different
combinations of internal strategies relate to
differences in performance improvements. In
particular, tools such as predictive analytics
worked quite well, reinforcing and building the
underlying stability and agility. Indeed, ap-
proaches to reducing supply chain disruptions
through workforce flexibility and energy
management emerged as critical resource allo-
cation strategies to minimize the cascading ef-
fects of these disruptions and demand shocks.
These findings uphold the perspective that
strategic preparedness is wide in scope and re-
quires a balance between technological de-
ployment, human capital preparation, and sup-
ply responsiveness.

REFERENCES

1. ZhouJ. et al. An Empirical Study on the Impact
of Tariff Reduction on China’s Textile Industry under
the Background of RCEP. 2024. 18(1). DOI:
10.1515/econ-2022-0102

2. Aidarov T A., Umbitaliev A.D., Kuashbay S. The
Textile Industry in the New Realities: Consequences of
the Pandemic, World Experience and Further
Development in Kazakhstan. Izvestiya Vysshikh
Uchebnykh Zavedenii, Seriya Teknologiya Tekstil'noi
Promyshlennosti, 2022. 1(397). p. 33...37

3. Narkevich L.V. System analysis in preventive
anti-crisis management of textile industry enterprises’
turnover assets. E-Management, 2023. 6(4): p. 22...40.

30 Ne 3 (417) TEXHOJIOT'MSI TEKCTUJIBHOM [TPOMBIILIJIEHHOCTH 2025



4. Silva M.F. et al. Contextual Relationships of
Factors Affecting Sustainability 4.0 in the Textile
Industry.  Sustainability, 2024. 16, DOI:
10.3390/sul16145999.

5. Petrillo A., Rehman M., Baffo I. Digital and
Sustainable Transition in Textile Industry through
Internet of Things Technologies: A Pakistani Case
Study. Applied Sciences, 2024. 14, DOI:
10.3390/app14135380.

6. Gajdzik B. et al. The Influence of the Global
Energy Crisis on Energy Efficiency: A Comprehensive
Analysis. Energies, 2024. 17, DOI:
10.3390/en17040947.

7.  Riabovolyk T., Androshchuk I. The modern
technology of anti-crisis management as a tool of
operational and production management in the
organization in the context of ensuring the principles of
resistance and sustainability in the conditions of
Industry 5.0. Economic scope, 2024. 189: p. 390...395.

8. Munir A., Hanif A., Afzal N. Impact of supply
chain robustness and resilience on firm performance: A
perspective of Pakistan textile industry. Business
Review, 2023. 18(1): p. 91...106.

9. Atkinson M.K. et al. Assessing health care
leadership and management for resilience and
performance during crisis: The HERO-36. Health Care
Management Review, 2024. 49(1).

10. Calcara A., Andrea G., Gilli M. Short-term
readiness, long-term innovation: the European defence
industry in turbulent times. Defence Studies, 2023.
23(4): p. 626...643.

11. Weerasinghe N. et al. Sustainability practices
and organizational performance during the COVID-19
pandemic and economic crisis: A case of apparel and
textile industry in Sri Lanka. PLOS ONE, 2023. 18(7):
p. €0288179.

12. Polzunova N.N. Digital Technologies in the
Activities of the Textile Enterprises and the Efficiency
of their Application. Izvestiya Vysshikh Uchebnykh
Zavedenii, Seriya Teknologiya Tekstil'noi
Promyshlennosti, 2023. 1(403). p. 40...43

13. Null J., Zhou C. Performance Evaluation of
Digital Transformation for Textile and Garment
Enterprises. Journal of Fiber Bioengineering and
Informatics, 2023.

14. Albastaki A.A.M.A. and Manap N. Developing
an integrated framework for risk management in
policing: crisis management using big data analytics as
a case study. Revista de Gestdo Social ¢ Ambiental,
2024. 18(2): p. €06035.

15. Karinshak E. Simulations in human-Al crisis
management systems. Journal of Contingencies and
Crisis Management, 2024. 32(1): p. ¢12525.

16. Shehadeh H. Evaluating the Impact of
Transitioning Maintenance Strategy from Reactive to
Proactive in Power Generation Companies: An
Empirical Analysis. WSEAS TRANSACTIONS ON
BUSINESS AND ECONOMICS, 2024. 21: p.
820...838.

17. Poletaev 1.Y. and Androshina 1.S. Measures to
ensure the efficient use of energy resources during crisis
situations. Bulletin of Russian academy of natural
sciences, 2023. 23: p. 80...83.

18. Mandelli D. et al. A Causal Approach to Model
Validation and Calibration. 2023.

19. Chiellini U., Petrarca C., Maraini N. Crisis
Management and Staff Work Quality in Apparel and
Textile Industry: Perspective from Italy. Journal of
Human Resource &Leadership, 2022. 6: p. 33...44.

20. Young S.L., Wiley K.K., Searing E.AM.
Nonprofit Human Resources: Crisis Impacts and
Mitigation Strategies. Nonprofit and Voluntary Sector
Quarterly, 2024. 54(1): p. 176...202.

21. Emami S.G., Lorenzoni V., and Turchetti G.
Towards Resilient Healthcare Systems: A Framework
for Crisis Management. International Journal of
Environmental Research and Public Health, 2024. 21,
DOI: 10.3390/ijerph21030286.

22. Khairai K.M. and Khalil S.N.A. Line Balancing
Study Using Value Stream Mapping Tool on Lean
Manufacturing: A Case Study in an Electronic Industry.
Qomaruna Journal of Multidisciplinary Studies, 2024.
1(2): p. 55...64.

23. Stepanova S.M., Sorokina T.Yu., Speransky S.N.
Evaluation of the Efficiency of Management of the
Labor Component of the Textile Regional Industry
Complex. Izvestiya Vysshikh Uchebnykh Zavedenii,
Seriya Teknologiya Tekstil'noi Promyshlennosti, 2023.
3(405). p. 45...50

24. Shushunin D.N., Kruglov A.V., Zyablov VA.,
Gruzintseva N.A. The Use of Lean Manufacturing Tools
on the Example of Warehouse Work Organization of
Textile Enterprise Finishing Production. Izvestiya
Vysshikh Uchebnykh Zavedenii, Seriya Teknologiya
Tekstil'noi Promyshlennosti, 2024. 5(413). p. 20...24

Pexomennosana 4" International Conference of
New trends and Smart technology. Baghdad, Iraq. ITo-
crymmia 27.05.2025.

Ne 3 (417) TEXHOJIOI'MSI TEKCTUJIBHOM ITPOMBIIIJZIEHHOCTH 2025 31



