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Abstract: 
The rapid evolution of global supply chains, intensified by disruptions such as the COVID-19 pandemic 

and geopolitical tensions, has necessitated the development of sophisticated performance measurement 

frameworks that can adapt to dynamic market conditions. This research investigates how dynamic, multi-

criteria performance models can enhance supplier relationship management (SRM) and operational agility 
in Indian manufacturing supply chains. Through a comprehensive analysis of current literature and 

industry practices, this study proposes an integrated framework that combines real-time performance 
monitoring, multi-criteria decision-making methodologies, and dynamic capability development to 

optimize supplier relationships and enhance operational responsiveness. The study reveals that traditional 

static performance measurement systems are inadequate for addressing the complexities of modern supply 

chains operating in emerging markets like India. Dynamic performance models that incorporate multiple 

evaluation criteria—including quality, cost, delivery, sustainability, and innovation—provide a more 

holistic approach to supplier evaluation and relationship management. The research demonstrates that 

organizations implementing such frameworks experience significant improvements in supply chain 

agility, cost efficiency, and overall operational performance. Key findings indicate that the integration of 

technologies such as artificial intelligence, machine learning, and real-time analytics into performance 

measurement systems enables organizations to develop predictive capabilities and proactive supplier 

management strategies. The study concludes with practical recommendations for Indian manufacturing 

organizations seeking to implement dynamic, multi-criteria performance models to enhance their supplier 

relationships and operational agility. 

Keywords: Dynamic performance models, multi-criteria decision making, supplier relationship 

management, operational agility, Indian manufacturing, supply chain management 

 
Introduction 

In today's hyperconnected and volatile business 

environment, supply chain management has 

emerged as a critical determinant of 

organizational success (Raj et al., 2023). The 

increasing complexity of global supply networks, 

coupled with rising customer expectations and 

environmental uncertainties, has compelled 

organizations to rethink their approach to 

supplier relationship management and 

operational agility (Pandian et al., 2025). 

Traditional supplier evaluation methods, which 

relied heavily on static metrics such as cost and 
quality, are proving inadequate in addressing the 

multifaceted challenges of modern supply chains 
(Govindan et al., 2023). 

Indian manufacturing, representing one of the 
world's fastest-growing industrial sectors, faces 

unique challenges in supplier relationship 
management. The sector's growth trajectory, with 

GDP increasing by 8.15% in 2023–2024, has 
been accompanied by increasing complexity in 

supply chain operations (Gembah, 2025). 
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Organizations operating in this dynamic 

environment require sophisticated performance 

measurement frameworks that can adapt to 

changing conditions while maintaining 

operational excellence. 

The concept of dynamic, multi-criteria 

performance models represents a paradigm shift 

from traditional static evaluation systems to 

adaptive frameworks that can respond to real-

time changes in the business environment 

(Cedillo-Campos et al., 2013). These models 
integrate multiple performance dimensions, 

utilize advanced analytical capabilities, and 
provide decision-makers with actionable insights 

for optimizing supplier relationships and 

enhancing operational agility (Cadden et al., 

2022). 

Research Objectives 

This research aims to address the following key 

objectives: 

1. To examine the theoretical foundations of 

dynamic performance models in the 

context of supplier relationship 

management. 

2. To analyze the role of multi-criteria 
decision-making methodologies in 

enhancing supplier evaluation processes. 
3. To investigate the relationship between 

dynamic performance models and 
operational agility in Indian 

manufacturing supply chains. 
4. To propose an integrated framework for 

implementing dynamic, multi-criteria 
performance models. 

5. To provide practical recommendations 

for Indian manufacturing organizations. 

Research Significance 

The significance of this research lies in its 
potential to contribute to both theoretical 

understanding and practical application of 
dynamic performance models in supply chain 

management. From a theoretical perspective, the 
study advances our understanding of how 

dynamic capabilities can be developed and 

leveraged through sophisticated performance 

measurement systems (Teece et al., 1997). From 

a practical standpoint, the research provides 

valuable insights for Indian manufacturing 

organizations seeking to enhance their 

competitive advantage through improved 

supplier relationship management and 

operational agility. 

Literature Review 

Theoretical Foundations of Dynamic 

Performance Models 

Dynamic performance models in supply chain 

management are grounded in several theoretical 

frameworks, including dynamic capability 

theory, the resource-based view, and systems 

theory (Teece et al., 1997; Cedillo-Campos et al., 

2013). Dynamic capability theory emphasizes an 

organization's ability to integrate, build, and 
reconfigure internal and external competencies to 

address rapidly changing environments. In the 
context of supplier relationship management, 

dynamic capabilities enable organizations to 
continuously adapt their supplier evaluation 

criteria and relationship management strategies 
in response to environmental changes. 

The systems theory perspective views supply 
chains as complex adaptive systems 

characterized by interdependencies, feedback 
loops, and emergent behaviors (Cedillo-Campos 

et al., 2013). This theoretical lens is particularly 
relevant for understanding how changes in 

supplier performance can cascade throughout the 
supply network, affecting overall operational 

performance (Davizon et al., 2023). 

Recent research has extended the traditional 

concept of supply chain agility to include 

“hyperagility”—the capability to fulfill 

immediate, time-limited, and extremely high 

demands (Raj et al., 2023). This evolution 

reflects the increasing volatility and 

unpredictability of modern business 

environments, particularly in emerging markets 

like India, where supply chains must navigate 

infrastructure constraints, regulatory 
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complexities, and rapidly changing consumer 

preferences (Archive AESS, 2019). 

Multi-Criteria Decision Making in Supplier 

Evaluation 

Multi-criteria decision making (MCDM) 
methodologies have gained significant traction in 

supplier evaluation and selection processes due 
to their ability to handle multiple, often 

conflicting, performance criteria (Raut et al., 
2012). Traditional approaches such as the 

Analytical Hierarchy Process (AHP) and Data 

Envelopment Analysis (DEA) have been 

extensively applied in supplier selection 

contexts. However, recent developments have 

introduced more sophisticated approaches that 

can handle uncertainty and dynamic conditions. 

The Factor Relationship (FARE) method 

combined with Grey Relational Analysis (GRA) 

represents an innovative approach to multi-

criteria supplier evaluation under uncertain 

conditions (Pandian et al., 2025). This hybrid 

methodology addresses both quantitative and 

qualitative evaluation criteria, providing a robust 

framework for supplier assessment in dynamic 

environments. Similarly, the Best-Worst Method 
(BWM) integrated with the TODIM approach 

offers enhanced capabilities for evaluating 
suppliers based on multiple performance 

indicators while considering decision-maker 
preferences and risk attitudes (Govindan et al., 

2023). 
Research specific to Indian manufacturing 

contexts has highlighted the importance of 
adapting MCDM methodologies to local 

conditions and requirements (Archive AESS, 
2019). Studies in the Indian garment industry 

have demonstrated that manufacturing agility is 
affected by multiple determinants including 

strategic partnerships, information sharing, 
resilience, and flexibility, requiring sophisticated 

multi-criteria evaluation frameworks (Archive 

AESS, 2019; Govindan et al., 2023). 

Supplier Relationship Management and 

Performance Measurement 

Supplier relationship management (SRM) has 

evolved from a transactional approach focused 
primarily on cost reduction to a strategic 

partnership model emphasizing mutual value 
creation and long-term collaboration (Ivalua, 

2025). Modern SRM frameworks recognize that 
supplier performance measurement must 

encompass multiple dimensions beyond 
traditional metrics such as cost, quality, and 

delivery performance (Art of Procurement, 

2024). 

Contemporary supplier performance 

measurement systems (SPMS) adopt a lifecycle 

perspective that considers design, 

implementation, use, and review phases 

(Maestrini et al., 2018). Research has 

demonstrated that the system use and review 

phases have the most significant impact on 

supplier performance, with mature use showing 

positive effects on supplier quality, delivery, and 

sustainability performance (Maestrini et al., 

2018). This finding underscores the importance 

of dynamic approaches to performance 

measurement that can evolve and adapt over 
time. 

The integration of artificial intelligence and 
automation capabilities within SRM data models 

represents a significant advancement in supplier 
relationship management technology (Planet 

Crust, 2025). AI-enabled solutions leverage 
machine learning algorithms to analyze supplier 

performance patterns, predict potential issues, 
and recommend optimization strategies that 

enhance relationship effectiveness and business 

value. 

Operational Agility in Manufacturing Supply 

Chains 

Operational agility refers to the ability to 

optimize processes throughout the supply chain 
for swift response to short-term, unexpected 

demand and supply shifts (Oracle, 2023). This 
capability is particularly critical in Indian 
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manufacturing, where organizations must 

navigate challenges such as material shortages, 

rising costs, complex multi-channel 

management, and inadequate supply chain 

visibility (Gembah, 2025). 

Research in Indian manufacturing contexts has 

identified several key enablers of operational 

agility, including supplier relations, resource 

management, just-in-time methodologies, and 

technology utilization (Manipal University 

Research, 2024). The relationship between 
supply chain collaboration and agility has been 

particularly well-documented, with studies 
showing that effective inter-organizational 

collaboration can significantly enhance 

operational agility (Informing Science 

Proceedings, 2023). 

The concept of supply chain hyperagility extends 

traditional agility concepts to address extreme 

time pressures and short-term goals (Raj et al., 

2023). This capability is enabled by dynamic 

capabilities including data analytical capabilities, 

market orientation, entrepreneurial orientation, 

and supply chain integration. Organizations that 

develop these capabilities can respond more 

effectively to disruptions and capitalize on 

opportunities in volatile market conditions. 

Technology Integration in Dynamic 

Performance Models 

The integration of advanced technologies such as 

the Internet of Things (IoT), artificial intelligence 
(AI), machine learning (ML), and blockchain is 

transforming supply chain performance 
measurement and management (Hindustan 

Unilever Limited, 2024). These technologies 
enable real-time data collection, predictive 

analytics, and automated decision-making 
capabilities that are essential for dynamic 

performance models (Cadden et al., 2022). 
Big data characteristics—volume, variety, and 

velocity—play crucial roles in developing supply 

chain analytical capabilities. However, research 

indicates that only the velocity dimension of big 

data characteristics has a significant relationship 
with supply chain agility, highlighting the 

importance of real-time data processing 

capabilities (Cadden et al., 2022). 

In the Indian context, organizations are 

increasingly adopting digital transformation 

initiatives to enhance supply chain agility and 

efficiency (Hindustan Unilever Limited, 2024). 

Hindustan Unilever’s Project Nakshatra 

exemplifies how Indian manufacturing 

companies are leveraging technology to establish 

multi-category, multi-format factories closer to 

demand centers, reducing lead times and 

optimizing logistics networks. 

Theoretical Framework 

Dynamic Capability Theory in Supplier 

Relationship Management 

The theoretical foundation for dynamic, multi-
criteria performance models in SRM is anchored 

in dynamic capability theory (Teece et al., 1997). 

Dynamic capabilities represent an organization’s 
ability to purposefully create, extend, or modify 

its resource base to address changing 
environmental conditions. In the context of 

SRM, these capabilities manifest as the 
organization’s ability to continuously adapt its 

supplier evaluation criteria, relationship 
management strategies, and performance 

measurement systems. 
The three-dimensional framework of dynamic 

capabilities—sensing, seizing, and 
reconfiguring—provides a useful lens for 

understanding how organizations can develop 
and leverage dynamic performance models. 

Sensing capabilities enable organizations to 
identify changes in supplier performance, market 

conditions, and environmental factors. Seizing 

capabilities allow organizations to capture value 

from identified opportunities through strategic 

supplier partnerships and collaborative 

initiatives. Reconfiguring capabilities enable 

organizations to realign their supplier networks 

and relationship management approaches in 

response to changing conditions. 

 

Systems Theory Perspective 
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The systems theory perspective recognizes 

supply chains as complex adaptive systems 

characterized by multiple interdependent 

components, feedback loops, and emergent 

behaviors (Cedillo-Campos et al., 2013). 

Dynamic performance models must account for 

these systemic properties and provide 

mechanisms for understanding and managing 

complex interactions between suppliers, internal 

operations, and external market conditions. 

System dynamics methodology provides a 
powerful framework for modeling and analyzing 

complex supply chain relationships (Davizon et 
al., 2023). This approach enables organizations 

to understand how changes in supplier 

performance can propagate throughout the 

supply network, affecting overall operational 

performance and strategic objectives. The 

integration of system dynamics with statistical 

validation methods such as design of 

experiments (DOE) provides a robust analytical 

foundation for dynamic performance models. 

Multi-Criteria Decision Theory 

Multi-criteria decision theory provides the 

methodological foundation for evaluating 

suppliers across multiple, often conflicting, 

performance dimensions (Pandian et al., 2025). 

The integration of various MCDM 

methodologies—including AHP, TOPSIS, 
PROMETHEE, and newer approaches such as 

FARE and BWM—enables organizations to 
develop comprehensive supplier evaluation 

frameworks that can accommodate diverse 
stakeholder preferences and decision contexts 

(Govindan et al., 2023; Raut et al., 2012). 
The theoretical advancement from single-

criterion optimization to multi-criteria evaluation 
reflects the increasing complexity of supplier 

relationships and the recognition that superior 
performance in one dimension may not 

compensate for deficiencies in others. This 
perspective is particularly relevant in sustainable 

supply chain management, where organizations 
must balance economic, environmental, and 

social performance criteria (Govindan et al., 

2023). 

 

Proposed Framework: Dynamic Multi-

Criteria Performance Model 

Framework Architecture 

The proposed dynamic multi-criteria 

performance model integrates four core 

components: (a) multi-dimensional performance 

measurement, (b) dynamic adaptation 

mechanisms, (c) real-time analytics capabilities, 

and (d) collaborative relationship management. 

This integrated framework is designed to address 

the specific challenges and opportunities present 
in Indian manufacturing supply chains. 

 

Multi-Dimensional Performance 

Measurement 

The performance measurement component 

incorporates five primary dimensions critical for 

comprehensive supplier evaluation in Indian 

manufacturing contexts: 

 

Quality Performance: Encompasses traditional 

quality metrics such as defect rates, compliance 

with specifications, and customer satisfaction 

scores, as well as emerging indicators including 

sustainability certifications and innovation 

capabilities (Art of Procurement, 2024; 

Govindan et al., 2023). 

 

Cost Performance: Extends beyond traditional 
cost metrics to include total cost of ownership 

(TCO), cost competitiveness, and value-added 
services. Dynamic pricing capabilities and cost 

transparency are also essential in volatile markets 
(Art of Procurement, 2024). 

 

Delivery Performance: Evaluates on-time 

delivery rates, lead time performance, and 
flexibility in delivery scheduling. Given the 

infrastructure challenges in Indian 
manufacturing, this includes logistics reliability 

and distribution network effectiveness (Archive 
AESS, 2019). 

 

Sustainability Performance: Includes 

environmental and social responsibility metrics 

such as carbon footprint, waste reduction, social 
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compliance, and local community engagement 

(Govindan et al., 2023). 

 

Innovation and Collaboration: Assesses the 

supplier’s contribution to innovation, 

collaborative product development, and 

adaptability to changing market requirements 

(Ivalua, 2025). 

 

 

 
 

Dynamic Adaptation Mechanisms 

The dynamic adaptation component enables the 

model to evolve with environmental and strategic 

changes. 

• Adaptive Weighting Systems: Employs 

dynamic weighting algorithms to adjust 

the relative importance of performance 

dimensions based on current market 

conditions and organizational priorities 

(Pandian et al., 2025). 

• Contextual Performance Targets: Uses 

variable targets that consider external 

conditions such as regulatory shifts, 

inflationary trends, and disruptions 

(Cedillo-Campos et al., 2013). 

• Predictive Performance Modeling: 

Incorporates predictive analytics to 
forecast future supplier performance 

using historical data and external 
indicators (Planet Crust, 2025). 

 

Real-Time Analytics Capabilities 

The analytics component leverages advanced 
technologies to deliver actionable insights 

through: 
• Continuous Monitoring Systems: IoT 

and RFID-enabled monitoring systems 
provide real-time supplier performance 

data (Cadden et al., 2022). 
• Machine Learning Algorithms: Detect 

trends, anomalies, and risks to predict 
supplier performance issues (Planet 

Crust, 2025). 

• Integrated Dashboards: Offer visibility 

across dimensions, enhancing 

coordination and rapid decision-making 

(Veridion, 2025). 

 

Collaborative Relationship Management 

Collaborative approaches to supplier 

development and performance improvement are 

central to the model (Ivalua, 2025). 

• Joint Performance Planning: Buyers 

and suppliers co-create performance 

goals and improvement roadmaps. 

• Shared Risk Management: Implements 
mechanisms for joint risk assessment and 

mitigation (Ivalua, 2025). 
• Innovation Partnerships: Encourages 

co-development projects and technology-

sharing initiatives (Govindan et al., 

2023). 

 

Benefits and Implementation 

Enhanced Decision-Making Capabilities 

Dynamic multi-criteria performance models 

empower managers with comprehensive, real-

time insights (Cadden et al., 2022). The 

integration of predictive and prescriptive 

analytics allows for proactive supplier selection, 

risk mitigation, and strategic resource allocation 

(Planet Crust, 2025). 

 

Improved Supplier Relationships 

The collaborative and transparent nature of these 

models strengthens supplier trust and 
engagement (Ivalua, 2025). Real-time feedback 

loops enable continuous improvement, while 
shared governance enhances commitment and 

accountability (Veridion, 2025). 
 

Enhanced Operational Agility 

Dynamic models improve agility by enabling 

organizations to sense and respond rapidly to 
disruptions (Raj et al., 2023). Predictive models 

forecast potential challenges, ensuring proactive 
mitigation strategies and maintaining service 

continuity (Oracle, 2023). 
 

Cost Optimization and Value Creation 

Through visibility into total cost of ownership 

and value creation levers, dynamic models 
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support strategic cost management and supplier-

led innovation (Art of Procurement, 2024). This 

shifts focus from cost-cutting to joint value 

creation (Govindan et al., 2023). 

 

Implementation Guidelines for Indian 

Manufacturing 

Develop a Comprehensive Digital Strategy 

Indian manufacturers should align digital 

transformation strategies with supplier 

performance and collaboration goals (Gembah, 
2025). Investments in data analytics 

infrastructure, cloud-based SRM systems, and 
training programs are essential (Hindustan 

Unilever Limited, 2024). 

 

Establish Collaborative Supplier 

Partnerships 

Organizations must move beyond transactional 

relationships to strategic partnerships 

emphasizing shared innovation and long-term 

value (Ivalua, 2025). Supplier development 

programs should foster technological capability 

and knowledge sharing (Govindan et al., 2023). 

 

Prioritize Integration and Interoperability 

Integrating new tools with existing ERP and 

SRM systems ensures seamless data flow and 

reduces duplication (Veridion, 2025). 
Standardized data exchange protocols improve 

coordination between supply chain partners. 
 

Implement Robust Security and Privacy 

Controls 

Organizations must safeguard sensitive supplier 
data through encryption, access management, 

and compliance with cybersecurity standards 
(Veridion, 2025). 

 
Address Organizational Readiness 

Effective implementation requires 
comprehensive training in analytics, 

collaboration tools, and change management 
(Manipal University Research, 2024). 

Partnerships with technology providers can 

accelerate adoption. 

 

Establish Clear Governance 

Governance frameworks defining roles, 

responsibilities, and review mechanisms are 

critical to maintaining SRM discipline and 

accountability (Ivalua, 2025). 

 

Conclusion 

Dynamic, multi-criteria performance models 

represent a transformative approach to supplier 

relationship management and operational agility 

in Indian manufacturing. By integrating real-time 
analytics, adaptive mechanisms, and 

collaboration, these models bridge theoretical 
insight and managerial application. 

Organizations adopting these frameworks 

experience measurable improvements in agility, 

efficiency, and supplier innovation. The future of 

SRM in India depends on building data-driven, 

dynamic ecosystems that emphasize trust, 

adaptability, and sustainability (Raj et al., 2023; 

Govindan et al., 2023). 
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