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JAIIUTA I(IHTEJIJIEKTYAJJI)HOP'I COBCTBEHHOCTHU U ITPAB YEJIOBEKA
B I'"IOBAJIBHOM HEITOYKE IIOCTABOK TEKCTHWJIA

Y.A. AHMED?, K. KADHIM?, D. SHOOKUMOVA?, A.O. HUSSAN*, A. SABAH?®
AA. AXMEJ]*, K. KAJIIXUM?, J]. IIVKYMOBA®, A.0. XYCCAH* A. CABAX®

(tAl-Turath University, Baghdad, Iraq,
2Al-Mansour University College, Baghdad, Iraq,
30sh State University, Osh, Kyrgyzstan,
4Al-Rafidain University College, Baghdad, Iraq,
5Madenat Alelem University College, Baghdad, Iraq)

(*Yuusepcurer Anb-Typat, Barnan, Upak,
2Y HMBepCUTETCKHI KoJuteak Alb-Mancypa, Barnan, Upak,
30uickuii rocynapersennbiii ynusepeutet, Oul, Kuipreicran,
1Y uuBepcuTeTCKUIE KoK Adb-Paduaaun, Baraan, Upak,
SYuusepenterckuii kosuten:k Magenar Aneaem, bargan, Upak)

Email: ahmedsabah@mauc.edu.iq

Intellectual property (IP) violations, labor rights infringements and an overall
lack of commercial integrity (human welfare) are a challenge that persists in the
global textile supply chain. Combining empirical survey data, qualitative stake-
holder interviews, and structural equation modeling (SEM), this study examines
the structural and organizational determinants of compliance effectiveness in this
sector. The study investigates the way external enforcement mechanisms like legal
expenditures, audit frequency, and digital technologies work in conjunction with
internal labor governance practices like wage standards, training employees, and
reducing workplace violations. The results show that enforcement capacity and la-
bor rights management are statistically significant predictors of corporate compli-
ance performance, with clear-revealing regional disparities that reflect institu-
tional infrastructure and oversight difference in established context. Europe and
North America have enhanced compliance metrics, while on the contrary Africa
and portions of Asia face structural deficiencies in both IP enforcement and labor
protections.

Hapywenua npae unmennexkmyanvnou coocmeennocmu (HC), mpyooewvix
npae u oduiee omcymcmaeue KOMmepuecKoil uecmHuocmu (061a20cocmoanus yeno-
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6€Ka) AGNAIOMCA NPOONEMOIl, KOMOPAA COXPAHAECMCA 8 2100a1bHOIl YenoyKe no-
cmagok mekcmuia. Qo0veounan oannvle IMRUPUUECKUX ONPOCO8, KAYECH 6eHHble
UHMEPBLIO C 3AUHMEPECOBAHHBIMU CHLOPOHAMU U MOOENUPOBAHUE CHPYKHYPHBIX
ypasnenuii (SEM), smo uccnedosanue uzyuaem cmpykmypHbvle U Op2aHU3AUUOH-
Hble OemepmuHanmul IPphekmusnocmu coda00eHUA YKAZAHHBIX HOPM 8 IMOM
cekmope. Hccnedoeanue usyuaem, Kaxk 6HeWIHUE MeEXAHU3MbL 0DecnedyeHus co-
01100eHUs HOPpM, maKue KakKk cyoeOHbvle U30epHCKU, Yacmoma ayouma u yugpo-
6ble MeXHON02UU, PAdOmMalOm 6 cOYeMmaHuu ¢ 6HymMpPeHHUMU MEmooamu ynpaeg-
JleHus mpyooMm, maxKumu Kak HoKazamenu 3apadomuoil niamol, odyyenue co-
mMpPYyOHUKO8 U COKpauienue HapyuieHuii na paooyem mecme. Pezyniomamol noxa-
3b16AI0N, YMO NOMEHYUAT 0DecneyueHus cOOII00eHUs HOPM U YnpaesieHue mpyoo-
6bIMU NPAGAMU AGTAIOMCA CHAMUCIMUYECKU 3HAYUMBIMU NPEOUKMOpamMu I¢-
dhekmugnocmu KOpnopamueHoil 0OmeemcmeeHHOCMU C YeMmKO GblAGINACMbIMU Pe-
CUOHATILHBIMU  PATUYUAMU, KOMOPble OMPANHCAIOM UHCHMUMYYUOHATIbHYIO UH-
dpacmpykmypy u pasnuuy ¢ naozope ¢ 3akonooamenscmee. Eepona u Cegepnas
Amepuka ynyuwiunu nokazamenu coont00enus Hopm, 6 Mo 6pems KaK, Hanpomue,
Agppuka u yacmu A3uu cmanKueawwmca co CmpyKmypHolMu He0OCM AmKamu KaK
6 obecneyenuu coonwoenun npas UC, max u ¢ oxpane mpyoa.
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HaJbHbIC pa3In4Yus.

Introduction

The textile supply chain Global in today’s
inter-connected world is foundational to the
modern economy. This complicated web con-
nects the producers of raw materials to manu-
facturers to distributors and retailers, across
continents. It fuels not only the fashion indus-
try, but so many other industries that need
textiles to make their products. This supply
chain is global and opens up the possibility
of manufacturing at scales and speeds never
before possible. But it is also bringing a myri-
ad of challenges, which have been worsening
in recent years [1, 2].

Across the globe textile supply chains are
of interest at various junctures with at least
two focal points of concern that can be illu-
minated, being namely protection of intellec-
tual property (IP) and human rights. Intellec-
tual property surrounding fabric, dyeing and
garment construction processes form assets
unique to the textile and fashion industry.

Human assets are the elements themselves
that give momentum to the competitiveness of
textile companies and serve as the basis for
the industry’s innovation potential [3]. Con-
versely, this global nature of the supply chain
makes these intellectual assets susceptible to
counterfeiting, unauthorized reproduction
and reverse engineering and/or breach of con-
fidentiality agreements. Certainly, infringe-
ment diminishes the value of these intellectual
properties and lessens the motivation to in-
novate, thereby making the overall industry
less dynamic and vibrant [4].

At the same time, the international textile
supply chain has long been an epicenter of
labor rights issues. Meanwhile, though crucial
as an engine of jobs and economic develop-
ment, the industry suffers from human rights
abuses. Industrial workers across the globe
are accustomed to limited working rights,
minimal wages, and unfavorable working
conditions. The problem is compounded by
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widespread informal employment agreements,
meaning many of those who work find them-
selves without so much as basic protections or
recourse. Moreover, prestigious system-wide
shortcomings as evident in some cases of
forced labor, use of child labor, and unsafe
factories are seen in the visibility of an exten-
sive data set that cannot go unnoticed [5].

A relentless arms-competition-style push
to slash costs and accelerate production can
also mean cutting corners, whether on intel-
lectual property protections or on how work-
ers are treated ethically. This has created a
system of problems that interact and builds on
each other into a spiral of exploitation and IP
leak [6]. The acceleration of digitalization and
the explosion of the number of online market-
places open the gates for more counterfeit
goods to enter into the markets, as well as in-
creasing the gap faced by traditional IP en-
forcement practices. While many studies on
counterfeiting centered on the behaviors in
the context of legal enforcement, new innova-
tions, such as blockchain technology, have
been used, also in recent research, to explore
how to protect IP rights in a decentralized
manner [10].

The globalized nature of the textile supply
chain creates significant regulatory and juris-
dictional barriers. The same chain in different
countries have variations in legislation, local
enforcement power, and compliance envi-
ronments. That is complicated by the rapid
pace of technological change. Disruptive in-
novations in digital printing, automated man-
ufacturing, and advanced materials will create
new intellectual property challenges along-
side a new configuration of labor markets and
work-place settings. In these contexts, con-
ventional paradigms for protecting both IP
and human rights are frequently inadequate
[7].

The variety of stakeholders throughout
the supply chain creates a unique complexity.
Competing interests and power imbalances
often undermine collaborative efforts and en-
trench the status quo. Consequently, positive
developments have been incrementally une-
ven, and many key challenges remain un-
addressed [8].

Intellectual property theft is a disease that
Kills innovation, breeds uncompetitiveness in
markets, and severely degrades the overall
quality of goods offered at however a given
economy's capacity. Not respecting human
rights is also a return on inequality and ex-
ploitation, which will undermine the industry
itself. This cause-effect relationship highlights
the importance of a holistic approach that en-
compasses legal, technological, and ethical
aspects in a comprehensive strategy [9].

Emerging technologies that strengthen IP
security, for example tracking and authentica-
tion tools, could likewise be used to help en-
sure compliance with labor standards. Addi-
tionally, overhanging frameworks (e.g. inter-
national trade deals or multilateral codes re-
lated to industries in which technologies may
be used) are discussed as potentially helpful
mechanisms that may facilitate this harmoni-
zation of both IP and human rights protec-
tions (more). In this sense, aligning these two
objectives would allow the global textile in-
dustry to transition to a more balanced and
sustainable model [12].

Additionally, studies on ethical certifica-
tions and corporate social responsibility initia-
tives have explored how they can shape con-
sumer behavior and propel improvements
across the industry. Nonetheless, these ap-
proaches are often criticized for their volun-
tary nature, so their overall effectiveness is
still in debate [11].

Through confronting these issues directly,
the international textile industry can work to-
wards a more sustainable and ethical future,
in which craftsmanship and humane treat-
ment coexist.

Methodology

This study adopts a mixed-methods
framework integrating quantitative survey
data, qualitative stakeholder interviews, sec-
ondary source triangulation, and structural
equation modeling (SEM).

Primary data were collected through a
cross-sectional survey distributed to 120 tex-
tile and apparel manufacturing firms operat-
ing in Asia, Europe, North America, South
America, and Africa. The survey included
both quantitative metrics and qualitative
prompts and was directed at legal advisors,
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compliance officers, and factory operations
managers. The questionnaire covered two
principal dimensions:

e Intellectual Property Compliance Indi-
cators (IPCIs): annual revenue loss due to
counterfeit activity (as a percentage of gross
revenue), number of IP infringement cases
reported per fiscal year, and frequency of un-
authorized replication of trademarked patterns
or logos.

e Labor Rights Compliance Indicators
(LRCIs): number of labor rights violations per
1,000 employees, ratio of average monthly
wage to regional minimum living wage, and
number of internal and external workplace
audits conducted annually.

To control for externalities and policy en-
vironments, secondary data were gathered
from international trade and IP enforcement
databases, labor inspection repositories, and

regional industrial compliance reports [1, 7,
13].

Statistical and Structural Modeling Ap-
proach

To capture the multivariate dynamics be-
tween IP enforcement variables and labor
compliance, the following modeling architec-
ture was applied [8, 10, 14].

We modeled the latent variable Corporate
Compliance Effectiveness (CCE) as a func-
tion of Enforcement Capacity (EC) and Labor
Rights Management (LRM):

CCE; = A, EC;(+ A, LRM, + ¢, , (1)

where CCE; is the overall compliance score
for firm i, EC; represents enforcement mecha-
nisms, LRM; denotes labor rights adherence,
and g; is the error term.

The Enforcement Capacity variable is
constructed as:

Eci=a1 AUDi+a2 LEi+a3 ICT1+EL ) (2)

where AUD; is the number of audits, LE; is
the legal enforcement budget, ICT; is the use

of digital IP tools, and ¢; is the model disturb-
ance term.

The Labor Rights Management dimension
is expressed as:

LRM; = B, WLR, + B, VIO;* + B, TRH, + v, , 3)

where WLR; is the wage/living standard ratio,
VIO; is the inverse of labor violations, TRH;
IS average training hours, and v; captures re-
sidual variance.

In-depth semi-structured interviews were
conducted with 15 stakeholders, including IP
attorneys, NGO labor representatives, trade
association leads, compliance officers, and
regulatory experts across five global regions.
Interview themes were classified into en-
forcement gaps (jurisdictional or procedural),
labor exploitation risks (precarious employ-
ment, underpayment), and technology-based
mitigation solutions (blockchain traceability,
machine learning audit systems) [5, 15...17].
Thematic data were used to contextualize
quantitative models and to inform policy-type
variable construction.

All data collection complied with institu-
tional ethical standards and the General Data
Protection Regulation (GDPR); informed
consent was obtained from all respondents.

Data integrity was ensured by cross-verifying
firm-level responses with secondary datasets.
Normality tests using the Shapiro-Wilk
method yielded W > 0.95 for all major varia-
bles (p > 0.05), validating assumptions of
parametric analysis. Interviewer coding con-
sistency was confirmed with Cohen’s kappa
(x = 0.89), ensuring high inter-rater agree-
ment in qualitative analysis [18, 19].

Results

Data in table 1 validates two key latent
constructs here: Enforcement Capacity and
Labor Rights Management. Confirmatory fac-
tor analysis with standardized regional data
was used to construct these variables. En-
forcement Capacity includes patents in prac-
tice institutional strength indicators like audit
frequency, legal expenditure and deployment
of techno-logical tools for IP enforcement.
Labor Rights Management depicts internal
compliance functions linked to wage equity,
worker training and reduction of labor viola-
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tions. Confirming the internal consistency of
these constructs establishes the validity of
their inclusion in predictive modelling. To

support the statistical robustness of the factor
structures, Table 1 below summarize the load-
ings and reliability statistics.

Tablel
. . Average
Latent Observed Indicator Fit;r;criirc?a:fﬁg t Significance (I;%T;apbczlsi;te Variance
Construct " 9 | value Level (CR) y Extracted
(AVE)
Number of
Workplace Audits 0.82 11.57 p <0.001 0.89 0.73
Enforcement | Legal Enforcement
Capacity Budget (USD/firm) 0.86 12.08 p<0.001
Use of IP Protec-
tion Technology 0.84 11.76 p <0.001
Wage to Living
Standard Ratio (%) 0.79 10.42 p <0.001 0.87 0.70
) Labor Violations
LaborRights | o1 500 workers 0.81 1065 | p<0.001
Management
(Inv.)
Average Training
Hours per Worker 0.83 11.01 p <0.001

Factor loadings for all observed indicators
are greater than 0.79, implying strong correla-
tions with their respective latent constructs.
In detail, Legal Enforcement Budget (0.86)
and Use of IP Protection Technology (0.84)
have the greatest effect on the Enforcement
Capacity construct, indicating that both finan-
cial resource and digital tools are the central
drivers for improving the IP governance ca-
pability. For Labor Rights Management, we
find that Training Hours (0.83) and the in-

verted labor violations rate (0.81) have the
most significant explanatory power. We find
evidence of high internal consistency of both
constructs with Composite Reliability scores
>0.85, and Average Variance Extracted val-
ues >0.70.

Table 2 studies assess the impact of our
two validated latent constructs, Enforcement
Capacity and Labor Rights Management, on
our overall metric of Corporate Compliance
Effectiveness.

Table 2
Predictor Variable Dependent Variable Standardized Estimate Standard t- p-
® Error value | value
Enforcement Capacity Corporate Compliance 0.58 0.07 8.29 | <0.001
Effectiveness
LaborRights Corporate Compliance 051 0.08 6.48 | <0.001
Management Effectiveness

The standardized estimate for Enforce-
ment Capacity (0.58) demonstrates a strong,
statistically significant positive association
with Corporate Compliance Effectiveness.
The result indicates that companies with more
frequent audits, larger budgets for legal ser-
vices and more effective tools for enforcing
compliance with course corrections (i.e., au-
dits of digital practices) are more likely to
achieve desired compliance goals. Labor
Rights Management is another high positive
association (0.51) indicating that sustainable
compliance must focus on fair and reasonable

wages/structured training and internal labor
safeguards. Though both constructs are sig-
nificant, the slightly higher coefficient for En-
forcement Ca-pacity indicates that investment
in institutional infrastructure and external ac-
countability systems might have a more direct
impact on overall compliance performance for
global textile firms.

To quantify regional differences in IP
protection and labor standards, we calculated
latent construct scores for each region based
on standardized factor estimates. Enforcement
Capacity is based on external variables (regu-
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lations, audits, and spending), whereas Labor
Rights Management rates internal workplace
conditions. These composite scores are used
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North America shows the best compliance
levels with a Corporate Compliance Effec-
tiveness score of 0.80 powered by the best
dimensions for enforcement and labor. Eu-
rope as a whole score high for this, indicating
institutional maturity and strong labor rights
legislation. South America and Asia comprise
a middle tier, with average levels of enforce-
ment and internal management structures.
Africa scores the lowest on all indicators,
highlighting significant shortcomings in their
legal infrastructure and workplace govern-
ance. These findings highlight the regional

SOUTH
AMERICA

Fig. 1

to score each region's Corporate Compliance
Effectiveness score (fig. 1).
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disparity in global textile supply chain com-
pliance and stress the need for policy inter-
ventions and targeted investments to improve
institutional performance, particularly in un-
der-regulated regions.

A correlation matrix (table 3) was formu-
lated for all of the observed indicators in each
region in order to assess internal coherence
among the input variables. This matrix pro-
vides a crude outline of direct associations
linking revenue loss, IP container cases, labor
violations, wage fairness, training intensity
and audit frequency.

Table 3
Indicator Revenue IP Infringement Labor Violations Wage Training Audit
Loss (%) Cases (/1,000 workers) Ratio (%) Hours Frequency
Revenue Loss (%) 1.00 0.69 0.44 -0.51 -0.40 -0.48
IP Infringement 0.69 1.00 0.39 -0.48 -0.34 -0.46
Cases
Labor Violations 0.44 0.39 1.00 -0.62 -0.55 -0.38
Wage to Living -0.51 -0.48 -0.62 1.00 0.42 0.37
Standard Ratio
Average Training -0.40 -0.34 -0.55 0.42 1.00 0.53
Hours
Workplace Audit -0.48 -0.46 -0.38 0.37 0.53 1.00
Frequency

As seen in Table 3, positive correlations
are prominent between revenue loss and IP
infringing cases (r = 0.69) and between labor
violations and revenue loss (r = 0.44), sug-
gesting that noncompliance leads to direct
monetary costs. On the contrary, wage fair-
ness and audit frequency reflect negative cor-
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relations on both IP cases and labor viola-
tions, indicating that maintenance of ethical
compensation with frequent audits are related
with better compliance outcomes. The most
salient finding was the negative relationship
between wage ratio and violations (r = -0.62),
which suggests that higher wage standards
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may lead to more stable, safer workplaces.
Training hours also exhibited a moderately
strong inverse correlation with labor viola-
tions, corroborating the attention paid to in-
ternal capacity-building.

Integration of Qualitative Findings with
Quantitative Models

In-depth semi-structured interviews were
held with 15 stakeholders across regions and
organizational functions to provide qualita-
tive context to the quantitative findings. We
aimed to capture dimensions of institutional
experiences, operational challenges and regu-

latory blind spots that are not always visible
in numerical datasets. We interviewed IP
lawyers, compliance officers, labor rights ad-
vocates, and industry association heads. Us-
ing axial coding techniques, we thematically
coded their insights to identify the dominant
challenges and solution pathways related to
intellectual property enforcement and labor
rights protection. This section captures these
qualitative perspectives and relates them to
quantitative trends to strengthen model inter-
pretability and enhance policy relevance

Table 4
. Primary Concern . Alignment with
StakeholderRole Region |dentified Proposed Intervention Quantitative Indicators
IP Leaal Counsel Europe Fragmented cross- Regional harmonization of | High IP compliance scores
g P border enforcement IP frameworks and low dispute rates
LaborRights . Informalemployment Legalization of informal High violation ratesand
Asia . .
NGO Leader and wage suppression labor and wage enforcement low wage ratios
Asszr?ig(teion North Goods tampering during Blockchain-based High digital tech adoption
Director America shipment authentication and low revenue losses
Compliance Africa Absence of third-party Mandatory third-party in- Low audit frequency and
Manager audits spection regimes high violation densities
Production South High workforce turno- Annual skill development ;?ﬁg?;?'.g%:fgg;ar:g
Director America ver and low training programs ance P

Findings from these interviews help add
necessary context around the empirical data,
and validate structural model outputs showed
in Table 4. For instance, this recommendation
by African compliance managers regarding
third-party audits is aligned with Africa’s low
frequency of audits and high count of viola-
tions, as evident in both latent and observed
indicators. Meanwhile, North America’s pro-
motion of blockchain-based authentication
hops on board the train of the leading IP pro-
tection they are known for, partly due to high
levels of digital tools usage. The fear of wage
suppression in Asia, highlighted by labor
rights advocates, is consistent with the low
ratios of wages to living standards and high
levels of labor violations in the region. Eu-
rope’s success is not a coincidence as low
numbers in IP cases and strong enforcement
scores are all part of it. In general, qualitative
findings provide concrete rationales for statis-
tical associations, and point to regionally-
specific intervention models that combine le-
gal reform, labor empowerment and ecom-

merce-enabled infrastructure.

Discussion

The results empirically confirm our initial
theorizing, proposing that a systemic and
multidimensional investment in compliance
infrastructure made up of legal, technical, and
so-cial dimensions is necessary to sustain
supply chain governance over time.

The capacity and frequency of enforce-
ment in the form of variables like legal ex-
penditure, the number of workplace audits,
and the introduction of digital enforcement
technologies, were some of the best predictors
of changes to corporate compliance outcomes.
This fits with earlier studies, which highlight
the increasing role of technological innova-
tions such as blockchain in deterring counter-
feiting, enabling traceability, and protecting
brand integrity within the textile industry
[15]. The articles findings extend this by
demonstrating the cross-country generaliza-
bility and quantitative significance of these
mechanisms, most notably, lagging infrastruc-
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ture in regions like Africa and Asia relative to
North America and Europe.

Management of labor rights, including fair
wages, worker training, and reduced labor
violations, were also found to have a signifi-
cant positive effect on overall compliance.
This accords with recent calls to reconceptu-
alize occupational health and safety as a hu-
man right within industrial environments
[20]. Quantitatively linking labor rights man-
agement to compliance effectiveness, the
study datasets offer empirical support for
emerging statutory frameworks like the Euro-
pean Union’s Supply Chain Due Diligence
Directive, which holds corporations account-
able for labor standards throughout their sup-
ply networks [21].

Nolan questioned the effectiveness of cur-
rent human rights due diligence frameworks
to tackle systemic labor exploitation, especial-
ly in the case of the fashion industry [16].
Although her study raised doubts that due
diligence alone could reverse entrenched ex-
ploitation, our findings suggest that where
due diligence mechanisms are paired with
measurable audit practices and supported by
digital infrastructure, substantial gains in
compliance are possible. And, the positive
relationship between training hours and lower
labor violations provides empirical support
for bottom-up workforce interventions con-
sistent with the argument put forth by Cohen
et al. [19] on the impact of localized, theory-
based behavioral tools on compliance out-
comes [18].

Additionally, the use of blockchain and
smart supply chain tool is discussed as the
crucial enabling force of IP protection, while
recent reviews indicate that the implementa-
tion of these technologies heavily relies on
the involvement of regulatory frameworks
and industry-wide standards [17]. Predictive
modeling tools are useful, as our study con-
firms, but success in their actual implementa-
tion, differs significantly by region and by
the capability of individual firms. Moreover,
as Sun et al. [15], the functionality of block-
chain to mitigate counterfeiting depends not
just on its technical design, but also on the
interpretation of and action taken by stake-
holders on the data it brings. This highlights

the importance of focusing on digital literacy
and organizational trust when implementing
these systems.

The data also does not support the idea
that improving compliance is simply about
auditing more often; rather, it strongly sug-
gests that if audits are to be effective, they
manifest when they are accompanied by train-
ing, fair wage practices, and technological
systems with data driven monitoring and veri-
fication capabilities [22]. This triangulated
approach has the potential to not only
strengthen both IP protection and labor out-
comes, but to promote legal and ethical sus-
tainability in global textile supply chains as
well.

Conclusion

The findings point toward the need for
more diverse compliance models adapted to
regions, by considering the socio-economic
and legal diversity to which regional networks
of global supply chains respond.

Additionally, the analysis shed light on the
game-changing role that emerging technolo-
gy can play in increasing compliance visibil-
ity and responsiveness. The effectiveness of
such technologies is not the same everywhere,
and is determined by the level of integration
with governance systems, industry collabora-
tion, and organizational preparedness. This
means that we shouldn’t see technological
tools as magic-bullet solutions but rather as
elements of larger institutional and ethical
systems.
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