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Abstract

Background: COVID-19 pandemic exposed vulnerabilities in global supply chains, prompting
Indonesian manufacturers to reassess resilience strategies. Aims: This study examines supply
chain resilience practices and their impact on business continuity in Indonesian manufacturing
sector. Research Method: Mixed-methods approach combining surveys of 156 manufacturing
companies with case studies of 12 high-resilience organizations across diverse industries. Results
and Conclusion: Companies with diversified supplier bases, digital supply chain visibility, and
flexible production capabilities demonstrated 64 percent faster disruption recovery. However,
only 38 percent of surveyed companies implemented comprehensive resilience strategies.
Supplier relationship quality and information sharing emerged as critical enablers. Contribution:
Research provides framework for Indonesian manufacturers to enhance supply chain resilience
through strategic supplier management, technology adoption, and contingency planning.
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Introduction

Indonesian manufacturing sector faced unprecedented supply chain disruptions during COVID-
19 pandemic, revealing critical vulnerabilities in procurement, logistics, and production systems.
Global supply chain shocks combined with domestic restrictions created severe challenges
including raw material shortages, transportation delays, demand volatility, and workforce
availability issues (Chen & Wang, 2024). Many manufacturers experienced production
shutdowns, delayed deliveries, and customer relationship strains threatening business viability.
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Supply chain resilience—the ability to prepare for, respond to, and recover from disruptions—
emerged as strategic imperative rather than operational consideration (Christopher & Peck,
2023). Resilient supply chains withstand shocks through redundancy, flexibility, visibility, and
collaborative relationships enabling rapid adaptation to changing conditions. Indonesian
manufacturers increasingly recognize that supply chain resilience constitutes competitive
advantage and survival prerequisite in volatile global environment.

Pre-pandemic, many Indonesian manufacturers optimized supply chains primarily for cost
efficiency through lean practices, single sourcing, and just-in-time inventory management
(Aripin et al., 2024). While cost-effective under stable conditions, these approaches created
fragility when disruptions occurred. Companies lacked backup suppliers, held minimal inventory
buffers, and possessed limited visibility beyond immediate tier-one suppliers, leaving them
vulnerable to cascading disruptions.

Post-pandemic recovery revealed that resilience requires balancing efficiency with robustness
through strategic redundancy, diversification, and flexibility. Leading manufacturers redesigned
supply chains emphasizing resilience alongside cost considerations (Kumar & Singh, 2023). This
shift involves supplier diversification, near-shoring critical inputs, increasing safety stock for
essential materials, and investing in supply chain visibility technologies enabling proactive risk
management.

However, resilience implementation varies substantially across Indonesian manufacturing sector.
Resource constraints, limited supply chain expertise, and complexity of restructuring established
supplier relationships create barriers particularly for small and medium manufacturers (Buchory
et al., 2024). Understanding resilience practices, implementation challenges, and business
continuity impacts provides insights for manufacturers seeking to enhance supply chain
robustness.

This research examines supply chain resilience strategies employed by Indonesian manufacturers
and their effectiveness in maintaining business continuity during disruptions. By combining
broad industry survey with deep case study analysis, this study identifies practical resilience
approaches suitable for Indonesian manufacturing contexts (Saepudin et al., 2024).

Literature Review
Supply Chain Resilience Concepts

Supply chain resilience literature emphasizes four key capabilities: anticipation, resistance,
response, and recovery (Christopher & Peck, 2023). Anticipation involves identifying potential
disruption sources through risk assessment and scenario planning. Resistance refers to capacity
to withstand disruptions through redundancy and robust design. Response encompasses rapid
adaptation when disruptions occur. Recovery means returning to normal or improved operations
after disruptions.
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Resilience strategies include supplier diversification, geographic dispersion, inventory buffers,
flexible manufacturing, digital visibility tools, and collaborative relationships (Chen & Wang,
2024). Research demonstrates that resilient supply chains typically combine multiple
complementary strategies rather than relying on single approaches. Effective resilience requires
organizational culture valuing preparedness and continuous improvement.

Business Continuity Implications

Business continuity depends on maintaining critical operations during disruptions through
backup capabilities and rapid recovery mechanisms (Kumar & Singh, 2023). Supply chain
disruptions threaten business continuity by interrupting material flows, preventing production,
delaying customer deliveries, and creating financial strain. Companies with resilient supply
chains maintain operations during disruptions or recover significantly faster than less prepared
competitors.

Studies show that supply chain disruptions substantially impact financial performance through
lost sales, expediting costs, customer penalties, and market share erosion (Lee & Park, 2024).
Resilience investments generate returns by minimizing disruption impacts, maintaining customer
relationships, and enabling competitive advantage when competitors struggle. However,
resilience requires balancing preparedness costs against disruption probability and potential
mpacts.

Indonesian Manufacturing Contexts

Indonesian manufacturers face specific supply chain challenges including geographic dispersion
across archipelago, infrastructure limitations, regulatory complexity, and concentration of key
suppliers in specific regions (Rahman & Santos, 2024). Many rely heavily on imported raw
materials and components, creating vulnerability to global disruptions, currency fluctuations, and
trade restrictions. Domestic supplier alternatives often lack capacity or quality consistency for
specialized inputs.

Research Method

This mixed-methods study surveyed 156 manufacturing companies across Indonesia representing
automotive, electronics, food processing, textiles, chemicals, and machinery sectors. Companies
ranged from medium-sized enterprises (50-250 employees) to large corporations (250+
employees). Survey assessed supply chain structures, resilience practices, disruption experiences,
recovery speeds, and business continuity impacts during recent disruptions including COVID-19
pandemic.

Complementary case studies examined 12 companies identified as high-resilience based on
survey responses and industry reputation. Case study organizations represented diverse industries
and sizes, ensuring findings applicability across manufacturing sectors. In-depth interviews with
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supply chain directors, procurement managers, and operations leaders explored resilience
strategies, implementation processes, investment decisions, challenges encountered, and
outcomes achieved.

Survey data analysis employed descriptive statistics, correlation analysis, regression modeling
linking resilience practices to business continuity outcomes, and comparative analysis across
industry sectors and company sizes. Qualitative case study data underwent thematic analysis
identifying resilience best practices, implementation success factors, and contextual adaptations
for Indonesian conditions.

Research conducted between March and September 2024 captured post-pandemic period
allowing retrospective analysis of disruption responses while examining ongoing resilience
enhancements. Data triangulation combining survey breadth with case study depth strengthened
findings validity and practical relevance.

Study limitations include potential survivor bias excluding companies that failed during
disruptions and self-report measures potentially inflating resilience capability assessments.
Despite limitations, diverse sampling and multiple data sources provide robust insights into
supply chain resilience in Indonesian manufacturing.

Results and Discussion
Current Resilience Practices

Survey results reveal that only 38 percent of Indonesian manufacturers implemented
comprehensive supply chain resilience strategies encompassing supplier diversification,
inventory buffers, digital visibility, and contingency planning. Most companies (62%) employed
partial resilience measures, typically focusing on one or two approaches without systematic
integration. Common practices included maintaining safety stock for critical materials (67%),
identifying backup suppliers (54%), and establishing alternative logistics routes (48%).

Supplier diversification varied substantially. While 71 percent of companies sourced from
multiple suppliers for non-critical materials, only 34 percent diversified critical component
suppliers. Single-source dependencies persisted for specialized inputs where alternative suppliers
lacked capabilities or certification requirements created switching barriers (Chen & Wang,
2024). Geographic concentration remained prevalent with 58 percent of companies sourcing
majority of materials from Java region.

Table 1. Supply Chain Resilience Practice Adoption Rates

Resilience Practice Adoption Rate Large Firms Medium Firms

Supplier 54% 68% 43%
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Diversification
Safety Stock Buffers 67% 79% 58%
Digital Visibility 42% 64% 28%
Tools
Contingency 38% 56% 26%
Planning
Flexible 31% 47% 21%
Manufacturing
Near-shore 23% 35% 16%
Sourcing

Resilience Impact on Business Continuity

Statistical analysis demonstrates strong positive relationship between resilience practice adoption
and business continuity during disruptions. Companies with comprehensive resilience strategies
recovered 64 percent faster from COVID-19 disruptions compared to companies with minimal
practices. High-resilience companies averaged 3.2 weeks for production recovery versus 9.1
weeks for low-resilience companies (Kumar & Singh, 2023).

Specific practices showing strongest business continuity impacts included supplier
diversification (reducing recovery time by 45%), digital supply chain visibility enabling
proactive disruption detection (38% faster response), and flexible production capabilities
allowing product mix adjustments (32% improved capacity utilization during demand shifts).
Safety stock buffers prevented production shutdowns but increased holding costs requiring cost-
benefit optimization.

Case studies revealed that resilience investments generated substantial returns during disruptions
through maintained sales, avoided expediting costs, preserved customer relationships, and
competitive advantages when less-prepared competitors struggled. One case study company
estimated that resilience investments costing IDR 2.1 billion prevented IDR 12.4 billion in lost
sales and penalties during pandemic disruptions.

Implementation Challenges

Medium manufacturers reported greater implementation challenges than large corporations due
to resource constraints, limited supply chain expertise, and weaker negotiating power with
suppliers (Rahman & Santos, 2024). Common barriers included high costs of diversification and
inventory buffers (mentioned by 72%), difficulty identifying qualified alternative suppliers
(58%), and organizational resistance to changing established supplier relationships (47%).

Digital visibility tool adoption faced challenges including integration complexity with legacy
systems (64%), data quality and standardization issues (56%), and supplier reluctance to share
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information (48%). Successful implementations required phased approaches, executive
sponsorship, supplier collaboration incentives, and dedicated implementation teams.

Supplier Relationship Quality

Research identified supplier relationship quality as critical enabler of resilience. Companies with
collaborative supplier relationships characterized by information sharing, joint problem-solving,
and mutual commitment achieved better disruption outcomes than arms-length transactional
relationships (Lee & Park, 2024). Collaborative suppliers provided early disruption warnings,
prioritized loyal customers during shortages, and worked jointly on recovery solutions.

However, building collaborative relationships required long-term investment in communication,
fair treatment during normal times, and relationship-specific investments creating mutual
dependence. Only 29 percent of surveyed companies cultivated truly collaborative relationships
with critical suppliers, representing significant untapped resilience potential.

Conclusion

This research demonstrates that supply chain resilience significantly impacts business continuity
in Indonesian manufacturing sector during disruptions. Companies implementing comprehensive
resilience strategies recovered substantially faster and maintained operations more effectively
than less-prepared competitors (Chen & Wang, 2024). However, resilience practice adoption
remains limited with majority of manufacturers employing partial or reactive approaches.

Effective resilience requires integrated strategies combining supplier diversification, inventory
optimization, digital visibility, flexible capabilities, and collaborative relationships rather than
isolated practices (Kumar & Singh, 2023). Medium manufacturers face greater implementation
challenges requiring tailored approaches accounting for resource constraints and limited
negotiating power.

Supplier relationship quality emerged as often-overlooked resilience enabler. Collaborative
relationships provide early warnings, preferential treatment during disruptions, and joint
problem-solving absent in transactional relationships (Lee & Park, 2024). Manufacturers should
invest in supplier relationship development alongside structural resilience measures.

Future research should examine resilience strategy evolution over time, cost-benefit optimization
of different resilience approaches, and emerging technologies like artificial intelligence and
blockchain for supply chain risk management. Industry-specific resilience models would address
unique challenges across manufacturing sectors (Aripin et al., 2024).
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