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The textile industry contributes heavily to damage to the environment and is in

fact one of the biggest culprits when it comes to emissions of greenhouse gas, wa-
ter consumption, and chemical effluent discharge. This paper examines the rela-
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tionship between compliance with international environmental law and the envi-
ronmental performance of leading textile-producing countries. Five countries were
assessed according to compliance-adjusted legal commitments and their environ-
mental outputs: Bangladesh, Vietnam, Pakistan, India and China. The results
show that higher adjusted compliance levels are indeed consistently associated
with lower environmental burdens. The analysis also found that some environmen-
tal indicators, such as chemical waste concentrations, are more sensitive to com-
pliance than others. The results provide important evidence that international law,
when implemented, is an effective tool for introducing sustainable practices into
resource-intensive industries.

Texcmunbnasa NpoMvlUIEHHOCHb HAHOCUM 0O0NbUOU YWepd OKpycarouieni
cpede u AeaAemca 00HUM U3 2/IA6HBIX 6UHOBHUKO0B, KO20a peub udem o eblopocax
NAPDHUKOBBIX 2A308, NOmMpeOdIeHUU 600bl U CcOpPOCce XUMUYECKU 3A2PA3ZHEHHBIX
cmounvlx 600. B cmamve uccnedyemca ceazp mexncoy coonroeHuem
MENHCOYHAPOOHO20 IKOJIO2UUECKO20 Npaga U IKOA02UHECKUMU NOKA3AMENAMU
eedyuux zocyoapcme-npouszeooumenei mekcmuas. Ilame cmpan oviiu oyenenvl
Ha coomeemcmeue mexcoy npasoviMu 00A3aMeEAbCMEAMU U UX IKONO2UYECKUMU
pesynomamamu: banenaoew, Bwvemnam, Ilakucman, Hnoua u Kumail.
Pe3ynomamut  nokaszviearom, umo 0o0.1ee 6blCOKUE YPOGHU COOMIGENICHIGUA
mpedosanuam MexicOyHapooOHo20 npaea OeiicmeUmenbHo C6A3aHbl ¢ 0o0.1ee
HU3KUMU  IKON02UYeCKUMU Hazpy3kamu. Ananu3 makdxce nokazaua, 4mo
HeKomopble  IKOJI02UYeCKUe  noKazamenu, makue KaKk  KOHUEHMpPAyuu
XUMUYECKUX OMX0008, 00.1€€ YYECMEUMENbHbL K COO01I00€HUI0 NPABOGHIX HOPM,
yem Opyeue. Pezynomamul 0oxkaszwviearom, umo mexicoynapoonoe npago, eciu oHo
peanuszyemcsa, AenAemca IPHeKmueHblM  UHCMPYMEHMOM O  GHEOPEeHU:A
YCMOUUUBHIX NPAKMUK 8 PECyPCoOeMKUe Ompaciiu.

Keywords: international environmental law; textile industry; compliance in-
tensity; environmental burden index; climate governance; sustainability policy;
enforcement capacity; legal effectiveness.
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Introduction

The textile sector is a key pillar of the
global economy, but its environmental conse-
quences are being increasingly scrutinized. As
demand for textile products continues to in-
crease, so do the challenges of managing the
large environmental footprint of the industry.
The supply chain, including raw material
sourcing, manufacturing, distribution and dis-
posal — generates an extraordinary amount of
greenhouse gas emissions, contributes to wa-
ter pollution and depletes the Earth’s finite
natural wealth. The environmental impacts

are trans-boundary, highlighting the necessity
for international collaboration to tackle cli-
mate change and conflicts arising from the
sector’s activities [1].

Resource conflicts revolve around the own-
ership and use of a limited resource (water),
pending establishment of rules for disposal of
industrial waste (especially in transboundary
environments), as well as transboundary pollu-
tion and emissions. These disputes are not lim-
ited to individual companies or countries; they
often involve multiple stakeholders, including
governments, non-governmental organizations,
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multina-tional corporations, and local commu-
nities. The textile industry functions globally,
meaning its environmental challenges are trans-
national, highlighting the failure of national
regulations [2].

International law has an opportunity to re-
spond to these challenges. International trea-
ties and conventions set ground rules, general
principles and common methods for resolving
disputes, all of which contribute to develop-
ing internationally harmonized environmental
norms and norms of sustainable practice.
These agreements, including multilateral en-
vironmental treaties and international cross-
border trade agreements, help establish base-
line standards for emissions reductions, water
usage, and waste management. Such frame-
works provide platforms for dialogue and co-
operation, allowing for negotiations among
stakeholders to reach mutually agreeable out-
comes in the face of potential conflicts, all
while reinforcing the tenets of sustainability
and environmental custodianship [3].

International law provides the framework
for addressing climate change disputes in tex-
tile industry that cannot be overlooked. Hav-
ing legal frameworks in place not only helps
to clarify what duties and obligations exist,
but also creates ways of holding parties to ac-
count. Binding agreements, for example, can
mandate countries and corporations to use
cleaner technologies, lower emissions and
source sustainably. In addition, the interna-
tional legal framework can also act as a guide
for domestic laws, motivating countries to
reform their domestic laws conforming with
international statutes and helping establish a
more systematic and efficient landscape for
environmental governance [4].

International law is not evenly applicable
in the textile industry. While successful inte-
gration of international standards into national
frameworks has been seen in some areas,
there has been resistance to enforcement and
compliance in all countries due to capacity
constraints. The diversity of such regional in-
struments also indicates the need for more
durable and systematic legal tools that could
connect local and global standards. Also,
strengthen the existing agreements, seek bet-
ter monitoring and reporting mechanism and

enhance transparency are important steps for
ensuring that the legal frameworks can actual-
ly address climate change related disputes in
textile industry [5].

The growing urgency of fighting climate
change has also forced the textile industry to
help in addressing our changing legal and en-
vironmental expectations. By making climate
sustainability a central tenet of their business
models, companies will not only help advance
global climate goals but will also add on to
their long-term durability and credibility [6].
Integrating international law in the govern-
ance of the textile sector does not only have to
be a necessity, but an opportunity of meaning-
ful change, paving the way towards a more
sustainable future [7].

International legal frameworks are a key
global pathway to resolving climate change
disputes in textiles. International law is not
without its challenges, but it can provide the
framework and guidance to help the textile
industry adopt sustainable and ethical practic-
es, reduce its environmental footprint, and
navigate the complex regulatory landscape.

A large part of research has focused on
sectors (energy production, agriculture, and
transportation) but the textile industry has
raised increasing awareness due to its large
environmental footprint [8]. In addition, the
importance of dispute resolution mechanisms
in fostering effective negotiations and reduc-
ing claims between parties has been exten-
sively discussed in environmental governance
law literature [9].

However, these notable strides in interna-
tional environmental law sit against a formida-
ble backdrop of complexity and fragmentation.
The textile sector, characterized by global sup-
ply chains and varying regulatory contexts, is a
salient example of the challenges to compliance
and enforcement. Academics note that no exist-
ing treaties are consistently applied across juris-
dictions. This inconsistency frequently leads to
varied environmental performance, generating
frictions and conflicts between nations, corpora-
tions and local communities. Specific to this
issue, a prominent concern has been the limited
capacities of some developing states to execute
and ensure compliance with global settlements,
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which adds layers of complexity toward achiev-
ing international environmental goals [10].

Moreover, the literature notes that a much
better coordination between international law
and local and regional policies is needed [11].
Referencing the need for sacrificing some
uniqueness to pursue global agreements, but
mentioning the lack of global alignments and
regulations for its implementation, since they
should comply with specific industry condi-
tions and regional realities.

This article aims to examine the existing
international legal tools and mechanisms to
address the environmental challenges of the
textile production sector, whilst also high-
lighting gaps in existing approaches and en-
forcement mechanisms.

Methodology

Five major textile-producing countries—
Bangladesh, Vietnam, Pakistan, India, and
China—were selected based on production
volume, trade significance, and differentiated
levels of treaty compliance [5, 8, 10, 13].

This study applied a multi-dimensional
methodological framework to analyze the im-
pact of international legal compliance on en-
vironmental performance in textile produc-
tion. The methodology consists of six compo-
nents: (1) data acquisition and verification, (2)
variable formulation and index construction,
(3) muttivariate model specification, (4) elas-
ticity analysis, (5) compliance intensity scal-
ing, and (6) econometric framework valida-
tion. The approach reflects contemporary
practices in climate-related legal analysis and
empirical environmental performance model-
ing [3, 4, 11, 12].

The selected indicators were:

e CO2 Emissions (MT CO2 e): Annual
national emissions from textile sectors [2, 9].

e Water Usage (L/kg): Liters of water
per kilogram of fabric produced [1, 5].

e Chemical Effluent (mg/L): Concentra-
tion of wastewater discharge contaminants [1,
7].

e Compliance Rate (%): Fulfillment
percentage of international treaty obligations
[3, 4, 11].

e Industry Size: Categorized as Large
(2) or Medium (1) per industrial throughput
stand-ards [14].

Data were validated using triangulated
government, international, and  industry
sources, with all values standardized to the
year 2024.

Environmental metrics were converted in-
to model-ready variables as follows: E; is CO>
emissions, W; is water usage, C; is effluent
concentration, L;compliance rate, and 5; in-
dustry size score.

The Environmental Burden Index (EBI)
was developed to aggregate pollution indica-
tors:

Z;=a.E; + a,W; + azC; | 1)

where aj,a;,a3; are environmental impact
weights, and Zi is the overall pollution index
for country .

An adjustment to compliance was applied
using enforcement capacity:

Ly =L; - u, (2)

where L*; is adjusted compliance, L; is raw
compliance rate, and g; € [0,1] is enforcement
strength.

To estimate how compliance influences
environmental outcomes, a log-linear model
was defined:

jﬂﬂ(Yz’jj = By + B1log(L;) + B5log(5;) + Bslog(Eyp) + Bs(L; 5:)+ €ii (3)

where Y;; is the environmental outcome (COz,
water, or effluent) for country ¢ and metric J,
L; is compliance rate, 5; is industry size score,
E,; is baseline emissions or usage, and
e; ~ N(0,57 is the error term.

This structure supports elasticity interpre-
tation and interaction analysis between legal
adherence and industrial scale [14, 16].

The responsiveness of each environmental
metric to compliance was assessed using elas-

ticity:
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where is the elasticity of environmental out-
come ¥; with respect to compliance rate L.
This formulation yields the percent change
in emissions, water usage, or effluents for a
one percent change in compliance [4, 12].
To evaluate the depth of legal commit-

ment, the Composite Compliance Intensity
Index (CCII) was defined as:
ccrr =410 (5)

i

here L; is compliance rate, ¥; is treaty weight
factor, and u; is enforcement capacity.

The CCII adjusts compliance values by
treaty scope and enforcement quality, ena-
bling cross-national comparison of legal im-
pact [11, 15].

Ordinary Least Squares (OLS) with robust
standard errors was used for the model esti-
mation of econometric framework. The key

between countries, and low multicollinearity
among predictors (VIF < 3). For these mod-
els’ diagnostic tools were: Q-Q plots, and re-
sidual distribution tests, and adjusted R? to
validate the fit of the model [16, 17].

Results

The following details raw environmental
indicators for the five top textile-producing
countries, adjusted values for legal compli-
ance as well as their Composite Compliance
Intensity Index (CCII). This adjusted compli-
ance takes into account the enforcement ca-
pacity in each national system, and CCII re-
flects the potential of legal engagement based
on the compliance rate as well as the depth of
international treaty participation. These mul-
tidimensional representations can then permit
integrated comparisons across jurisdictions,
based not only upon reported compliance but
upon structural enforcement potential and le-
gal sophistication. This renders a more realis-
tic basis for assessing the social impact of the
international law on environment in its textile
sector.

assumptions  were: log-linear  relationships,
homoskedasticity of residuals, independence
Table 1
CO; Emis- Water Chemical Compliance Enforcement Adjusted Treaty
Country sions (MT Usage Effluent Rate (%) Score Compliance Depth ccl
CO2 e) (L/kg) (mg/L) (%) Score
Bangladesh | 2,600,000 210 65 80 0.85 68.0 16 128.0
Vietnam 3,000,000 200 60 75 0.80 60.0 15 1125
Pakistan 2,300,000 190 62 85 0.78 66.3 13 111.0
India 3,100,000 230 68 70 0.72 50.4 14 98.3
China 4,000,000 220 70 60 0.65 39.0 12 72.0

The data in Table 2 suggest high-adjusted
compliance rates for Bangladesh and Paki-
stan, both of which score above 66%, reflect-
ing strong enforcement capacity and treaty
engagement. Bangladesh has high emissions
(considering MI and CCB) but maintains the
highest CCIl (128.0) among the sample, be-
cause of its strong enforcement of laws and
commitment to international treaties. China,
on the other hand, has the lowest CCII of
72.0, largely explained by its relatively poor
enforcement infrastructure and shallow treaty
depth, despite having the largest emissions in
absolute terms. Vietnam and Pakistan occupy
middle ground, indicating moderate treaty

engagement, and comparatively stronger en-
forcement mechanisms than China and India.
The metric in the Table 3 below represents
emissions, water use, and chemical discharge
all in one number, dubbed the Environmental
Burden Index (EBI). It does so by giving
weighted scores for each indicator based on
their empirically determined ecological sever-
ity, building the environmental footprint of
the textiles: the EBI. It is an essential compo-
site index for comparing the overall environ-
mental performance among jurisdictions. It
turns out that countries at the same emission
levels could have massively different water or
effluent profiles, and the EBI captures these
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differences holistically. This index enables
researchers and policymakers to gain insight
not only into the individual indicators but also

the owverall pressure of environmental degra-
dation attributed to the industry.

Table 2
Country CO2 Emissions (MT Water Usage Effluent Load Environmental Burden Index
CO2 ¢) (L/kg) (mg/L) (EBI)

Bangladesh 2,600,000 210 65 1,040,097.5
Vietnam 3,000,000 200 60 1,200,082.5
Pakistan 2,300,000 190 62 920,076.7
India 3,100,000 230 68 1,240,100.3
China 4,000,000 220 70 1,600,097.5

China has the greatest environmental bur-
den with an EBI greater than 1.6 million ow-
ing to its extremely high emissions levels
along with high water and effluent values.
This is followed by India and Vietnam, with
EBIs exceeding 1.2 million, and an indication
of combined environmental pressures. Despite
relatively high emissions, due to lower water
and effluent intensities, Bangladesh manages
to achieve a more moderate EBI. Pakistanis
show the lowest EBI, which indicates their
lower emissions and relatively efficient re-
source use. Compared to the compliance
view, it underscores more strongly that com-
pliance is not enough — real reductions in all
categories are necessary to decrease the EBI
in accordance with sustainable practices in the
apparel and textiles system.

Regresson  Amalyss  Ushg  Adjusted  Conpli
ance and Composite Conrpliance Intersity

This section presents results from a multi-
variate log-log regression model analyzing the
relationship between adjusted legal compli-
ance and environmental performance. The
model includes interaction terms and controls
for baseline environmental levels and industry
scale. Results are presented for each depend-
ent variable separately: CO- emissions, water
usage, chemical effluents, and the Environ-
mental Burden Index. This structure allows
for an examination of both direct and aggre-
gate environmental outcomes under condi-
tions of varied legal compliance and institu-
tional enforcement. The model offers a more
precise estimation of international legal influ-
ence compared to standard linear approaches.

Table 3
Environmental Coefficient (Adj. Coefficient Coefficient Coefficient R? p-
Indicator Compliance) (Industry Size) (Baseline) (CCII) value
CO2 Emissions -0.28 0.15 0.19 -0.25 0.89 | <0.001
(MT CO2 e)
Water Usage (L/kg) -0.31 0.12 0.14 -0.22 0.86 | <0.001
Effluent -0.34 011 0.18 -0.24 0.91 | <0.001
Concentration
Environmental -0.32 0.14 0.20 -0.29 0.93 | <0.001
Burden Index

The regression results demonstrate strong
negative relationships between adjusted com-
pliance and all environmental outcomes. The
model explains 86-93% of variance across
indicators, indicating high predictive accura-
cy. Effluent concentration shows the greatest
sensitivity, with a compliance coefficient of -
0.34. CO: emissions are also significantly af-
fected, while water usage and the composite
EBI follow closely. The CCII variable con-
tributes to environmental improvement inde-
pendently of compliance rate, validating the

importance of both treaty participation and
institutional enforcement in  achieving sus-
tainability targets. The positive coefficients
for industry size suggest that larger sectors are
generally associated with greater environmen-
tal pressure.

This section quantifies the sensitivity of
each environmental indicator to changes in
legal compliance. Elasticity values capture the
percentage change in environmental perfor-
mance resulting from a one percent change in
compliance. These calculations help to identi-
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fy which countries and which sustainability
dimensions are most responsive to legal en-
forcement. Elasticity is an important tool for
prioritizing legal reform, treaty implementa-
tion, and investment in institutional capacity.

A higher elasticity value implies that even
small improvements in legal compliance
could lead to substantial environmental bene-
fits in that domain.

Table 4
Country CO2 Em_is_sions Water pgage Effluent Cor_m_entration EBI_
Elasticity Elasticity Elasticity Elasticity

Bangladesh -0.26 -0.31 -0.36 -0.29
Vietnam -0.21 -0.28 -0.34 -0.27
Pakistan -0.24 -0.30 -0.35 -0.28
India -0.18 -0.22 -0.27 -0.23
China -0.15 -0.20 -0.25 -0.20

The data reveal that Bangladesh and Paki-
stan possess the highest elasticity values
across all environmental metrics, especially
for chemical effluents. This suggests these
countries are particularly responsive to im-
provements in legal compliance. Vietnam also
shows strong elasticity, while India and China
are relatively less sensitive to compliance
shifts, possibly due to systemic industrial ri-
gidity or weaker implementation mechanisms.
Across the board, effluent concentration is the
most elastic metric, suggesting that legal en-
forcement  directly  reduces  hazardous
wastewater discharge. These insights point to

the urgent need for more targeted legal inter-
ventions in lower elasticity regions.

This final section brings together all indi-
cators to provide a synthesis relevant to poli-
cy. It assesses adjusted compliance levels,
average compliance intensity, environmental
burden, as well as the anticipated EBI recov-
ery per 10% increase in compliance. The table
also shows which environmental metric was
most responsive in each country. Moreover,
applied law research supports evidence-based
decision making for international regulatory
bodies by highlighting areas where law may
be applied more effectively to achieve envi-
ronmental change from textile manufacturing.

Table 5
Count Adjusted cell Environmental Estimated EBI Improvement | MostResponsive
Y Compliance (%) Burden Index per 10% Compliance Gain Indicator
Bangladesh 68.0 128.0 1,040,097.5 ~48,200 points Effluent
Concentration
Vietnam 60.0 1125 1,200,082.5 ~42,000 points Effluent
Concentration
Pakistan 66.3 111.0 920,076.7 ~45,600 points Water Usage
India 50.4 98.3 1,240,100.3 ~35,200 points CO: Emissions
. . Effluent
China 39.0 72.0 1,600,097.5 ~29,000 points Concentration

The summary reveals Bangladesh, Vi-
etnam, and Pakistan can achieve major envi-
ronmental gains from comparatively minor
increases in existing legal compliance. Bang-
ladesh, for example, would reduce its envi-
ronmental burden by nearly 48,200 EBI
points for every ten percent increase in com-
pliance. Conversely, China’s low responsive-
ness indicates low marginal returns driven by
entrenched industrial structures or enforce-
ment limitations. Maximum concentration of

effluents turns out to be the most sensitive
variable in four out of the five countries stud-
ied, thus emphasizing the high usefulness of
having standards for wastewater treatment in
terms of both, legal incentives and monitoring
compliance.

Discussion

The results of this study highlight the tan-
gible impact of international legal compliance
on environmental performance within the tex-
tile sector, demonstrating that countries with
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stronger treaty participation, enforcement ca-
pabilities, and compliance infrastructure tend
to achieve lower emissions, improved water
efficiency, and reduced chemical effluent dis-
charge. These findings provide empirical con-
firmation of the working hypothesis that
compliance  with international environmental
frameworks, when reinforced by effective
domestic governance, produces measurable
environmental improvements. The use of ad-
vanced modeling techniques—including the
Composite  Compliance  Intensity  Index
(CCIl), adjusted compliance scores, and the
Environmental Burden Index (EBI) — has al-
lowed for a nuanced assessment that surpass-
es the capabilities of previous compliance-
performance studies.

The current study expands upon prior ob-
servations that environmental outcomes are
closely tied to the quality of regulatory envi-
ronments and international engagement. For
example, Hoang(14) examined Vietnam’s en-
vironmental protection under investment trea-
ties and emphasized the risks of regulatory
chilling effects; yet, our findings suggest that
Vietnam’s relatively strong adjusted compli-
ance and treaty engagement, even under in-
vestment constraints, have still yielded posi-
tive sustainability outcomes. This contrast
reinforces the importance of institutional en-
forcement (reflected in the CCII) as a buffer
against external legal or economic pressures.

Similarly, Aloamaka [18] emphasized the
evolution of international law in the context
of the climate crisis and argued for more
binding instruments rather than voluntary
frameworks. Our study confirms that higher
compliance scores, particularly when adjusted
for enforcement strength, correlate strongly
with positive environmental impacts—thus val-
idating the premise that legal instruments can
influence industrial behavior, especially in
resource-intensive sectors like textiles.

Atta and Sharifi [12] provide a systematic
review of the rule of law’s role in environ-
mental sustainability, noting that weak en-
forcement often undermines treaty success.
Our model accounts for this by adjusting raw
compliance values with national enforcement
scores, resulting in a more accurate prediction
of outcomes. For mstance, China’s relatively

low adjusted compliance and CCII, despite
substantial treaty participation, confirm that
the mere ratification of agreements does not
ensure results without strong domestic mech-
anisms.

The relationship between environmental
regulation and firm-level performance has
also been explored in country-specific studies.
Igbal et al. [19] examined Pakistan’s textile
industry and found that coherent policy
frameworks enhanced firm productivity and
ecological outcomes. Our findings align with
this, showing Pakistan’s high adjusted com-
pliance and strong elasticity values across en-
vironmental indicators. This suggests that
well-enforced legal obligations do not neces-
sarily hinder competitiveness but can drive
efficiency and cleaner production practices.

At the policy level, Lappe-Osthege [20]
highlighted the ripple effects of compliance
and how EU environmental directives influ-
ence adjacent jurisdictions. Our data extend
this argument globally, revealing how interna-
tional compliance not only reduces domestic
environmental burdens but also contributes to
transboundary sustainability goals, particular-
ly in globally integrated supply chains. For
example, reduced effluent discharges in
Bangladesh or Pakistan may lessen regional
water stress in shared basins, amplifying in-
ternational law’s indirect ecological benefits.

Filho et al. [13] and Harsanto et al. [21]
have provided comprehensive overviews of
the textile sector’s contribution to climate
change, identifying carbon intensity, water
depletion, and chemical effluents as the most
pressing challenges. The study’s use of the
Environmental Burden Index (EBI), which
weights these dimensions proportionally, val-
idates their prioritization. However, our ap-
proach also quantifies the responsiveness of
these dimensions to legal intervention, offer-
ing a practical roadmap for regulatory reform.

Nevertheless, the study is not without lim-
itations.  First,  while  the  compliance-
adjustment method provides a more realistic
performance estimate, enforcement scores and
treaty depth values are inherently subjective
and rely on composite governance indices.
This introduces a degree of uncertainty in
CCIl calculations. Second, while five coun-
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tries were selected for comparability, this lim-
its the study’s generalizability to smaller or
less-integrated textile economies. Third, the
absence of firm-level data constrains our abil-
ity to connect national compliance directly to
industry practices at the microeconomic level.
Future research could incorporate firm-
specific  environmental performance metrics
or disaggregate national data by region or
production cluster.

Additionally, as Khurshid et al. [22] not-
ed, sustainable transformation in textile sup-
ply chains is often hindered by technological
and institutional barriers. This study did not
control for digital readiness, innovation ca-
pacity, or green infrastructure availability—
all of which may moderate the impact of legal
compliance. Further exploration into how
these structural variables interact with com-
pliance would provide a more comprehensive
understanding of sustainability transitions.

Othman and Khallaf [23] emphasized in
their analysis of public-private partnerships in
the energy sector, the role of non-state actors
is crucial in driving compliance and imple-
menting environmental solutions. While this
study focused on national-level legal frame-
works, future work could integrate data from
multi-stakeholder governance models to cap-
ture the growing role of industry consortia,
non-governmental organizations, and financial
institutions in shaping compliance behavior.

The article contributes a robust empirical
foundation for evaluating the effectiveness of
international law in mitigating climate change
impacts within the textile sector. It demon-
strates that legal compliance—particularly
when aligned with strong enforcement institu-
tions and broad treaty engagement—leads to
measurable  improvements in  environmental
outcomes. By refining methodological tools
and integrating compliance sensitivity met-
rics, this research paves the way for more tar-
geted legal strategies and cross-sectoral inter-
ventions in sustainability governance. Further
research should extend these insights to other
industrial sectors and explore the interactions
between legal compliance, technological in-
novation, and institutional ecosystems.

Conclusion

This study proposed a cutting-edge meth-
odological approach in which modified com-
pliance metrics, composite compliance inten-
sity index and a consensus environmental
burden index were applied to describe the
cumulative ecological pressure from the tex-
tile industry. The study provided a systemic
assessment of the linkages between interna-
tional legal obligations and environmental
outcomes in reality through this framework.

The findings confirm that international le-
gal compliance, especially when backed by
effectual enforcement institutions, make for
statistically significant results in terms of key
environmental metrics. Adjusted compliance
covered for differences in income and educa-
tion: Countries with higher adjusted compli-
ance had persistently lower emissions, more
efficient water use and less chemical dis-
charges, and a positive correlation between
legal adherence and ecological responsibility.
Crucially, this relationship remained valid
across different types of industry size and ini-
tial environmental settings.

In addition, the analysis indicated that not
every environmental metric improved as
compliance improved. Specific parameters
(like effluent concentrations, unwillingness to
pay, water usage) were found to be more re-
sponsive to legalization, meaning that some
aspects of sustainability are more sensitive to
a policy intervention than others. This diversi-
fied, differentiated responsiveness poses chal-
lenges and opportunities for policymakers. It
suggests the opportunity to focus those inter-
ventions most important to the legal context
and least elastic to compliance, if less costly
alternatives are lined up accordingly with the
right constituencies in areas where elasticity
to compliance is higher, reliant more on tech-
nological innovation in those remaining sec-
tors, or economic incentives to catalyze the
compliance needed.

REFERENCES

1. Periyasamy A.P. Recent Advances in the
Remediation of Textile-Dye-Containing Wastewater:
Prioritizing Human Health and Sustainable Wastewater
Treatment.  Sustainability. 2024,  16(2), 495;
https://doi.org/10.3390/su16020495

34 No 2 (416) TEXHOJIOT'MSI TEKCTUJIBHOM TTPOMBIIUIEHHOCTHU 2025



2. Tekin P, Alict H, Demirdelen T. A Life Cycle
Analysis of a Polyester-Wool Blended Fabric and
Associated Carbon Emissions in the Textile Industry.
Energies. 2024, 17(2), 312. -
https://doi.org/10.3390/en17020312

3. Guiry N. International Law & the Sustainable
Development Goals. The Boolean. 2024. \ol. 7. — DOI:
10.33178/boolean.2024.1.1

4. Sulyok K. Transforming the Rule of Law in
Environmental and Climate Litigation: Prohibiting the
Arbitrary  Treatment of  Future  Generations.
Transnational Environmental Law. 2024. 13(3):1-27. —
DOI: 10.1017/S2047102524000116

5. Plakantonaki S, Kiskira K, Zacharopoulos N.
et al. A Review of Sustainability Standards and
Ecolabeling in the Textile Industry. Sustainability.
2023; 15(15). 11589. — DOI: 10.3390/su151511589

6. Ivashchenko N.S. Modeling the assessment of
environmental potential as a tool for managing the
sustainable development of an organization // 1zvestiya
Wsshikh Uchebnykh Zavedenii, Seriya Teknologiya
Tekstil’'noi Promyshlennosti, 2024, 1(409),
p. 173...179. — DOI 10.47367/0021-3497_2024 1 173

6. Pucci E, Coppola, M. Sustainable regulation
as driver for transformation in fashion industry. AHFE
Open Access; 2023. — DOI: 10.54941/ahfe 1004145

7. Ju X, Ma Z, Chen F et al. Environmental
regulation, industrial agglomeration, and sustainable
development in the Chinese textile industry.
Technological and Economic Development of
Economy. 2023;29(6):1633-56.

8. Fonseca A., Ramalho E., Gouveia A. et al.
Systematic Insights into a Textile Industry: Reviewing
Life Cycle Assessment and Eco-Design. Sustainability.
2023; 15(21). — DOI: 10.3390/su152115267

9. Jovanovi¢ M, & Urosevi¢ S. Impact of the
textile industry on the environment. 7th International
Scientific Conference Contemporary Trends and
Innovations in Textile Industry — CT&ITI 2024 -
zbornik radova. 2024.

10. Nihalani M. International Laws and their
Implications for Sustainable Growth. Interantional
journal of scientific research in engineering and
management. 2024. — https://ijsrem.com/download
/international-laws-and-their-implications-for-sustai-
nable-growth/

11. Atta N., Sharifi A. A systematic literature
review of the relationship between the rule of law and
environmental sustainability. Sustainable Development.
2024;32(6):7051-68.

12. Leal Filho W, Perry P, Heim H. et al. An
overview of the contribution of the textiles sector to

climate change. Frontiers in Environmental Science.
2022;10.

13. Khurshid A., Khan K., Khan S., Cifuentes-
Faura J. Tackling sustainable development challenges:
A fuzzy set examination of textile industry 4.0 and
green supply chain barriers. Sustainable Development.
2024;32(6):6819-35.

14. Hoang T.D. Reassessing environmental
protection in international investment agreements: The
case of Metnam. Review of European, Comparative &
International Environmental Law. 2024;33(2):194-208.

15. Zhang Y., Chen C., Zhang X. The Impact of
Environmental, Social, and Governance Performance
on the Total Factor Productivity of Textile Firms: A
Meditating-Moderating Model. Sustainability. 2024;
16(16):6783. — DOI: 10.3390/su16166783

16. Schilling-Vacaflor A. and Gustafsson M-T.
Towards more sustainable global supply chains?
Company compliance with new human rights and
environmental due diligence laws. Environmental
Politics. 2024;33(3):422-43.

17. Aloamaka P.C. Navigating the Climate Crisis:
Bxploring  International Law's  Evolution and
Application. GLS Law Journal. 2024. 6(1), 48 - 58. —
https://doi.org/10.69974/glslawjournal.v6il.127

18. Igbal T., Shahzad M.A., Alonso-Nuez M.J.,
Rosell-Martinez J. Importance of environmental policy
on firm performance for the textile industry: A
contextual study of Pakistan. Frontiers in Psychology.
2022;13.

19. Lappe-Osthege T. The Ripple Effects of
Compliance: Reconfiguring EU Policy Effectiveness in
Transboundary Environmental Governance. JCMS: Jour -
nal of Common Market Studies. 2024;62(3):653-70.

20. Harsanto B., Primiana I., Sarasi V., Satyakti Y.
Sustainability Innovation in the Textile Industry: A
Systematic Review. Sustainability. 2023; 15(2). 1549. —
DOI: 10.3390/su15021549

21. Khurshid A., Rajeswaren V., Andrews S. Using
Blockchain Technology to Mitigate Challenges in
Service Access for the Homeless and Data Exchange
Between Providers: Qualitative Study. J Med Internet
Res. 2020;22(6):e16887. — doi: 10.2196/16887

22. Othman K, Khallaf R. Identification of the
Barriers and Key Success Factors for Renewable
Energy  Public-Private  Partnership  Projects: A
Continental Analysis. Buildings. 2022; 12(10). 1511. —
DOI: 10.3390/buildings12101511

Pexomenmosana 4" International Conference of
New trends and Smart technology. Baghdad, Iraq. Ilo-
ctynuma 07.04.2025.

Ne 2 (416) TEXHOJIOI'MSl TEKCTWUJIBHOM ITPOMBILIUIEHHOCTH 2025 35



