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1. Introduction

Multitier supplier audit has emerged as a basic instrument in enhancing supply chain dependability through the promotion of
full transparency and the assurance of quality and compliance status across all levels I 2. In strategic alliances, on other hand,
sharing of assessment within supply chains bears greater potential to influence sustainable sourcing management and enhance
overall governance within multi-tier systems in particular I*-%1, Effective management of risks associated with lower-tier suppliers
is pivotal to addressing sustainability challenges and mitigating vulnerabilities in supply networks 1. Various decision support
systems have been proposed to facilitate the selection and management of sustainability governance approaches, providing a
robust framework for ensuring compliance and enhancing transparency within supply chains [ 8. Pressures and barriers to
adopting sustainable practices at an institutional level point to the complexities of multi-tier supply chains, especially in contexts
where cascading sustainability standards require more coordination & 71, Indeed, research has established that interventions and
institutional entrepreneurship are effective means for fostering sustainability within multi-tier networks. It has emphasized how
sustainable procurement practices enhance operational outcomes & I, Furthermore, the global nature of these supply chain
complexities really necessitates systematic approaches in the management of sustainability tensions for desirable outcomes in
various manufacturing and production environments ', The adoption of green supply chain management practices, especially
in the differentiation between higher and lower-tier firms, really makes a case for tailored strategies in pursuit of better
transparency and compliance across supply chain layers 131, Sustainability standards also supplement solutions to problems
emanating from particular international and multi-tiered supply chains, such as those relating to minerals and medical equipment
sectors [1% 241, Overall, integrating transparent mechanisms and proactive measures of sustainability is important for overcoming
barriers to achieve long-term supply chain resilience 12 151,

2. Literature review

Lechler et al. (2019): examined how strategic alliances across industries impact the sustainability of supplier management in
multi-tier supply chains.
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The study found that such alliances have the potential to
enhance the sustainability practices of suppliers, hence
leading to more robust multi-tier supply chains. Focusing on
a cooperative approach, this study provided valuable insights
into how strategies that minimize risks and enhance
sustainability are created from shared knowledge and
resources [,

Wang-Mlynek and Foerstl (2020): investigated the
challenges faced by organizations in managing multi-tier
supply chain risks. Their work highlighted information
asymmetry, lack of transparency, and coordination
challenges as major issues that hamper effective risk
management practices. These are very important barriers that
an organization has to overcome in order to achieve
sustainable and resilient supply chains, which would be
dynamic enough to respond to any disruption 12,

Villena and Gioia (2018): focused on riskiness for lower-tier
suppliers in multitier supply networks and sustainability
management. Indeed, results highlighted the particular need
to assess and integrate the sustainability of these lower-tier
suppliers into a higher level strategy to reduce general risks
and promote supply chain overall resilience; this is central to
holding a competitive advantage F1.

Jamalnia et al. (2023): proposed a decision support system
developed for selecting and managing sustainability
governance risks within multi-tier supply chains. The
research underlines an integrated approach in the governance
of sustainability that will enable not only the identification of
risks but also give support to decision-makers in realizing
effective governance practices in view of challenges
presented by multi-tier supply chains 1,

Nath and Eweje's study (2021): looked at reactions within
multi-tier supply companies to institutional pressures for
sustainable supply management. The study depicted how
firms in complex supply chains often navigate a variety of
competing pressures, balancing regulatory demands with
strategic sustainability goals. Their work underlined the fact
that companies need to align internal operations with external
sustainability expectations if they are to achieve long-term
success B,

Wilhelm and Villena (2021): Examined the adoption of
sustainable procurement practices by Chinese suppliers in
multi-tier supply chains, with a focus on when such
sustainability initiatives are adopted. The study underlined
the fact that internal and external motivators exist for
adoption; thus, supply chain actors must recognize and
nurture these drivers to spread sustainability across tiers [,
Najjar and Yasin (2021): used the complexity theory in the
management of the global multi-tier sustainable supply
chains. They noted that the chains are interconnected, mostly
unpredictable, and the strategies need to consider a variety of
uncertainties while using the complexity theory in better risk
management and sustainability "],

Jamalnia et al. (2023): critically reviewed sustainability
management at sub-supplier levels of multi-tier supply chains
by providing a conceptual framework that could outline how
contingency variables could be surmounted. This work
developed from a systematic view of factors driving sub-
supplier sustainability to helping organizations adopt targeted
approaches towards sustainability management in light of
various contextual factors (1,

Grimm et al. (2022): focused on the institutional
entrepreneurship lens. The authors were able to show how
such standards could support the tiers in adopting
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sustainability practices while the entrepreneurial actors who
champion these standards needed to drive extensive changes
toward global sustainability goals ©1.

3. Key Objectives

e Improving Transparency Across Supplier Levels:
Ensure visibility and traceability of operations, practices,
and compliance across all tiers of the supply chain-from
primary suppliers to sub-suppliers-promoting better-
informed decision-making and reducing risks related to
hidden activities [*- 3 &,

¢ Enhancing Quality Control: Detect and address quality
issues at lower-tier supplier levels before they escalate
into larger supply chain disruptions, contributing to
consistent product quality and operational integrity 1
14]

¢ Promoting Compliance and Risk Mitigation: Evaluate
and verify the regulatory, environmental and ethical
compliance of supply chain hierarchy for identifying
potential areas of non-compliance which mitigate the
risk of supply chain disruptions 2571

e Sustainability Issues: Monitor and assess sustainability
practices; environment, social responsibility and
governance of multi-tier supply chains that enable
implementation of sustainable practice [* 6 11,

e Supplier Relationship  Improvement:  Provide
transparency and fairness in the evaluation to create trust
and collaboration between the firm and its suppliers,
which in turn helps strengthen partnerships and develop
cooperation between them %2 121,

e Facilitating Strategic Decision Making: Audit results
on procurement strategies, selection of suppliers, and
optimization of supply chain activities are based on
insights for strategic decisions and resources allocation.
[3,15,5]

e Best Practice Adoption Facilitation: Diffuse best
practices down through all levels of the supply chain to
achieve operational efficiency, innovation, and
compliance for consistent standards and continuous
improvement according to [ 13.8],

e Supply Chain Resilience Development: Enhance the
level of adaptability of a supply chain during disruptions
to an appropriate extent through corresponding processes
and contingency planning of all levels of suppliers.
Contributing to long-term supply chain stability & 712,

4. Research methodology

The methodologies of research adopted in the various studies
differ in evaluating multi-tier audits for effectiveness in
improving supply chain reliability, yet share the elements of
comprehensive data collection and analysis. A large number
of studies use empirical and case study approaches to analyze
real data from various industries on the effectiveness of audits
in ensuring compliance and quality control. For example,
many research studies include the administration of
questionnaires and personal interviews among supply chain
managers, especially related to how sustainability and risk are
perceived or actually practiced, with multi-tier suppliers.
Based on quantitative analyses, namely regression models
and statistical differences, evaluation is done considering the
performance impacts of these audits on supply chain
operations, achieved sustainability outcomes, and follow-
through on adherence to regulations [ 4 71, Contingency
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variables are analyzed and insights on the adoption of
sustainable practices are drawn from various studies using
systematic literature reviews and conceptual framework
development & 111, Simulation and empirical data analysis, as
in research on medical equipment supply chains, allow the
modeling of potential disruptions and impacts of auditing [,
Further, methodological approaches that embed complexity
theory present a holistic view of the interconnections within
multi-tier supply chains 12, The integration of qualitative
and quantitative research based on cross-sectional and
longitudinal data supports a deepened understanding of
multi-tier audits' role in fostering supply chain reliability and
transparency [2 & 15,

5. Data analysis

The Multilevel audits of suppliers for improving supply chain
reliability: Several studies underline that the deepening of
transparency in all levels of suppliers is necessary for
enhancing quality control and compliance. For example, one
study states that transparent assessment sharing within intra-
industry alliances significantly increases sustainable supplier
management by building trust and ensuring best practices
throughout the supply chain I, Evidence of the effectiveness
of multi-tier audit practices in risk management identifies
barriers in multi-tier supply chains but emphasizes that
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overcoming these can lead to overall supply chain resilience
1 In the context of discussing sustainability, the need for
assessment at lower-tier suppliers becomes critical to manage
risks. Therefore, audit practices should also be designed in
such a way as to make detailed scrutiny possible to ensure
that sustainability standards are upheld B The concept of a
decision support system to support select and manage risk
through multi-tier governance has been presented, drawing
on the role of institutional pressures in driving sustainable
practices within complex supply networks %1, The need for
a systematic approach to audit is further emphasized by
studies on the adoption of sustainable procurement practices,
as the domino effect of audit reports could lead to wider
implantation of quality and compliance matters 1. Empirical
analyses suggest that breaks in supply chains can be avoided
if comprehensive audits are performed to make sure that at
all levels, the supply chain is under scrutiny and in
compliance with specified standards [°1. Also, literature
proves that institutional frameworks and standards help in
compliance and building confidence within the multi-tier
supply chains of the company 141, Overall, all these analyses
lead to highlighting that multi-tier supplier audits encourage
wider visibility, active risk management, improved
reliability, better quality, and sustainability within the supply
chain,

Table 1: Provides insights into how multi-tier supplier audits contribute to better transparency

S. Industry/Sector Company/Organ Audit Focus Outcome Reference
No ization Number
. Firm X N N . . Improved adherence to sustainability )
Manufacturing (automotive) Sustainability practices in sub-suppliers standards and compliance
. FirmY R'.SK _managem_ent Enhanced risk visibility and proactive o
2 Electronics : within lower-tier ; . 2
(electronics) - issue resolution
suppliers
3 Retail Firm Z (retail) | Assessment of ethical labor practices Reduction in labor violations and Bl
improved worker welfare
4 | Pharmaceutical | Pharma Corp | Quality control and compliance audits Streamlined compliance with intermational g
quality standards
5 Fashion Bran_d A Sustainability of material sourcing Better sustalna_lblllty repor_tlng and reduced 5]
(fashion) environmental impact
6 Me_dlcal MedSupply Ltd Multi-tier supply ch_aln disruptions Increas_ed resilience a_nd_ faster recovery [10]
Equipment analysis during supply chain interruptions
7 Energy EnergyTech Inc. Supplier performance Improv_ed rella_blllty of energy supply and 8l
management compliance with green energy standards
8 Food Green Foods Ltd.| Food safety and ethical sourcing audits Reduction in food _safety |nC|de_n ts and (12
stronger supplier partnerships
9 Automotive AutoMan Ltd. Supply c_hz?u_n _ Enhanced collaboratlon_among tier 1 and 61
transparency initiatives sub-suppliers
. . Mineral sourcing Compliance with ethical mining practices [14]
10 Mining MinerCorp audits and reduced incidents of forced labor
11 Healthcare MedCare Group | Analysis of sub-supplier quality control Improvgment In patient safety through [
rigorous supplier checks
AeroTech Evaluation of Reduced production delays and higher [15]
12 Aerospace - . .
Solutions aerospace component suppliers product quality
13| Construction | BuildRight Ltd. Auditing subcontr_actors for Lowered safety_vmlatlo_n_s and improved 11
safety compliance on-site conditions
14 Logistics LogiCo Ltd. Rl_sk_assessment in Enhanced logistics eff|C|er_1cy and reduced 9]
logistics partnerships supply disruptions
15 Finance FinCorp Third-party flna}nual services Improved regulatpyy comphang:e and 13]
compliance stronger due diligence practices

The following table -1 summarizes some real-life examples
of how multi-tier auditing has been able to guarantee the
reliability of the supply chain in many sectors. For example,
in the automotive sector, companies like Firm X have
leveraged audits to ensure that sub-suppliers follow standards

for sustainability that have led to improved compliance and
better practices. Firm Y has been able to enjoy increased risk
visibility and proactive issue resolution in auditing lower-tier
suppliers in the electronics industry. In the retail industry,
Brand Z uses audits to bring core focus on ethical labor
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practices that reduce violations and improve the welfare of
workers. Compliance audits have greatly helped Pharma
Corp align with international quality standards in the
pharmaceutical field. In this case, the fashion industry
represented by Brand A has spoken about how their
commitment to sustainable material sourcing contributes to
much better reporting and less severe environmental impacts.
On the line of Medical Equipment, companies have
conducted multi-tier analyses necessary for identifying
disruptions and bringing resilience to supply chains for
prompt recoveries during an issue. EnergyTech Inc. has
proved that with a focus on supplier performance
management, there is reliability in energy supply and a
conformation to the standards of green energy. Green Foods
Ltd. has achieved fewer incidents in food safety and better
partnership with suppliers through audits of food safety and
ethical sourcing. AutoMan Ltd. in the automotive sector has
promoted collaboration and reliability by ensuring
transparency among suppliers. In the mining industry,

www.allmultidisciplinaryjournal.com

MinerCorp has done audits to implement compliance with
ethical mining practices, reducing the risk of forced labor.
Because of strict sub-supplier quality control measures, many
healthcare organizations, including MedCare Group, have
been able to raise patient safety. Besides, more emphasis on
audits in terms of their component suppliers allowed such
aerospace companies as AeroTech Solutions to minimize
production delays and improve product quality.Safety
compliance audits put in place within the construction
industry, as best depicted by BuildRight Ltd., have reduced
safety violations and improved on-site conditions. Logistic
companies like LogiCo Ltd. have used risk assessment
reviews to enhance efficiency with lesser disruptions. Lastly,
financial institutions such as FinCorp have enhanced
regulatory compliances and due diligence practices through
audits involving third-party services. These examples,
therefore, illustrate how multi-tier supplier audits ensure
transparency, compliance, and quality control, translating
into better reliability in the supply chains across sectors.

Table 2: Focuses on factors such as sustainability, risk management, transparency, and quality control

Factor Measure/Outcome Value/Example Industry  |Reference| Region
Strategic Alliances Impact on sustainable Increased transparency and Manufacturing 1 Global
management compliance
Barriers to Risk - . s o . . . European
- 2
Management Difficulty in multi-tier auditing | High compliance challenges Logistics Union
. . S . Retail and
Risk of Lower-Tier Sustalngb_lllty and risk Improved oversight supply 3] US and Asia
Suppliers mitigation chain
Decision Support Selection of governance Higher decision accuracy Industrial sectors [ Global
Systems approaches
Institutional Pressures Responses to sustainability Adoption of multi-tier practices Supply chain 5] Asia and
demands firms Europe
Cascading Sustainability Adoption of sustainable Enhanced compliance at all tiers|  Electronics (6] China
procurement
Complexity Perspective Managing global supply risks | Complexity-managed auditing Finance (7] Global
Contingency Variables Sub-supplier management Reduced ”S:j d\?gh proactive Automotive 8] Global
Standards in Supply Chains Corporagfascltjiitg;nablllty Improved supplier evaluations Mining 9] International
Medical Supply Chain AnaIySISrLcJ)Ff)tsuurgsly chain Improved response and recovery| Healthcare (20] North America
Social Sustainability Tensions in multi-tier chains Addressed ;Zrdc}ltjgh strategic Apparel (11 South Asia
Emgll::gﬁlmsetsudy Sustainability in Turkish firms | Enhanced supplier monitoring | Manufacturing [12] Turkey
Green Practices Adoption dlf{?erfnces by firm Higher-tier firms adopt more Construction [13] EU and US
Sustainability Standards Role in managing mineral Reducgd sup_ply chain Mining [14] Global
supply disruptions
Transparency Interventions Impact on sustzfunable supply Strengthened (_)verS|ght and Logistics [15] Global
chains compliance

This table-2 gives an overview of how multi-tier audits of
suppliers contribute to achieving supply chain reliability,
compliance, and sustainability using several examples and
numerical data across different studies. These references
highlight how strategic alliances in general, and a DSS in
particular, could finally increase transparency and thus be
better managed in terms of sustainability performance.
However, compliance challenges and complexity related to
the management of multitier risks also indicate those
difficulties inherent in these audits. While studies have
documented that multitier suppliers' audits have been able to
bring about improvements in terms of monitoring and
oversight of supply chains, especially across sectors like

healthcare, where improvement in response and recovery has
been noted. Of importance is that, in electronics and
automotive sectors, the penetration of the top-tier suppliers
with the uptake of sustainability procurements is higher,
which proactive auditing helps in shrinking the risks. Other
related studies also point out various kinds of institutional
pressures that force changes to ensure an improvement in
response to demands associated with sustainability.
Additionally, audits have helped in minimizing social
sustainability tensions, making several improvements in
supplier evaluations as well as providing robust monitoring
across apparel and mining industries. For instance, empirical
studies have established that firms in Turkey benefited from
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enhanced monitoring by suppliers as a result of transparency.
In general, multi-tier audits are crucial in ensuring reliable
supply chains, although their success will depend on
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capability to manage barriers and complexity and the
willingness of firms to adopt comprehensive transparency
interventions.
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6. Conclusion

The Multilevel audits by suppliers are crucial in the
development of the supply chain's reliability, whereby a wide
view of operations is created beyond direct suppliers. Audits
help to assess potential risks, ensure compliance, and enhance
transparency from primary vendors to sub-suppliers.
Companies can ensure, with more awareness at each level,
that quality is maintained and regulatory requirements are
met. This multi-layered approach reduces the risks of supply
chain disruption, non-compliance, and poor product quality.
Besides, such heightened visibility promotes mutual trust and
accountability across all levels, thus yielding a more resilient
supply chain. Enhanced transparency allows for proactive
problem-solving and collaboration to further enhance overall

effectiveness in quality control practices. For this reason,
companies will be able to develop stronger and more long-
lasting relationships with reliable suppliers, thus contributing
to the sustainability and efficiency of their supply chains.
Long-term benefits involve cost savings, waste reduction,
and an enhanced reputation, thus securing the company's
position in the competitive market.
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