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Abstract 

  

Supply chain management (SCM) has emerged as a critical determinant of competitive advantage in the global 

manufacturing landscape. This paper presents a comprehensive comparative analysis of lean and agile supply chain 

strategies in the context of emerging economies, with specific focus on India, China, and the Gulf Cooperation Council 

(GCC) region. Using a mixed-method research approach combining quantitative performance metrics from 87 

manufacturing firms and qualitative case studies, this study evaluates the impact of lean and agile methodologies on four 

key Supply Chain Performance Indicators (SCPIs): inventory turnover ratio, order fulfillment lead time, logistics cost 

ratio, and customer service level. The findings reveal that a hybrid lean-agile (leagile) strategy yields superior results 

across all SCPIs compared to pure lean or pure agile approaches, with an average improvement of 34.7% in overall 

supply chain efficiency. A novel Supply Chain Optimization Index (SCOI) is proposed to facilitate benchmarking across 

diverse industrial contexts. The study provides empirically validated strategic recommendations for supply chain 

practitioners and policymakers in emerging economies. 
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1. Introduction 

 

The globalization of trade and the rapid advancement of 

information technology have fundamentally transformed 

the structure and dynamics of industrial supply chains. 

Organizations operating in emerging economies face a 

dual challenge: maintaining cost competitiveness while 

simultaneously responding with agility to volatile demand 

patterns and unpredictable disruptions. Supply chain 

management (SCM) has therefore evolved from a purely 

operational concern to a strategic imperative that directly 

influences firm profitability, market share, and long-term 

sustainability. 

Lean thinking, originating from the Toyota Production 

System (TPS), focuses on the elimination of waste (muda) 

across all supply chain echelons. In contrast, agile supply 

chain strategies prioritize responsiveness, flexibility, and 

the ability to reconfigure operations rapidly in response to 

market turbulence. While considerable research exists on 

both paradigms independently, comparative empirical 

studies that examine their relative effectiveness in 

emerging market contexts remain scarce, particularly those 

that integrate perspectives from geographically and 

culturally diverse regions such as South Asia, East Asia, 

and the Middle East. 

This study addresses this gap by conducting a rigorous 

cross-regional comparative analysis of lean and agile 

supply chain strategies across 87 manufacturing firms 

operating in India, China, and Saudi Arabia. The primary 

objective is to identify which strategy, or combination 

thereof, produces optimal supply chain performance 

outcomes under the specific macroeconomic, 

infrastructural, and regulatory conditions characteristic of 

emerging economies. The study further proposes the 

Supply Chain Optimization Index (SCOI) as a composite 

benchmarking metric to standardize performance 

comparison across heterogeneous industrial environments. 
 

2. Literature Review 

 

The conceptual foundations of lean supply chain 

management are rooted in the seminal work of Womack, 

Jones, and Roos (1990), who documented the 

transformative impact of lean principles in the automotive 

industry. Subsequent scholarship by Christopher (1992) 

extended lean thinking to the broader supply chain 

context, emphasizing value stream mapping, pull-based 

inventory systems, and supplier integration as core lean 

enablers. Mason-Jones and Towill (1999) introduced the 

decoupling point concept, which remains central to 

distinguishing lean from agile supply chain designs. 
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Naylor, Naim, and Berry (1999) first coined the term 

'leagile' to describe hybrid supply chain strategies that 

incorporate both lean efficiency and agile responsiveness. 

Their framework suggests positioning the decoupling 

point upstream for stable, predictable product segments 

while maintaining agile capabilities downstream to 

manage demand uncertainty. This theoretical synthesis has 

been validated empirically in developed economy contexts 

by Christopher and Towill (2001) and Goldsby et al. 

(2006), but comprehensive validation in emerging 

economy settings remains limited. 

Research on supply chain performance in emerging 

economies has gained momentum following the work of 

Luo, Zhao, and Du (2005) on Chinese manufacturing 

supply chains, and Sahay, Gupta, and Mohan (2006) on 

Indian logistics networks. These studies highlight unique 

contextual factors including infrastructure bottlenecks, 

regulatory complexity, labour market characteristics, and 

cultural dimensions of supplier relationships that mediate 

the effectiveness of imported Western supply chain 

models. Al-Mudimigh, Zairi, and Ahmed (2004) similarly 

document the Gulf region's unique supply chain challenges 

related to import dependency and geographic 

concentration. 

3. Research Methodology 

 

This research employs a mixed-method design combining 

quantitative survey data with qualitative case study 

analysis. The quantitative component involved a structured 

questionnaire administered to supply chain managers and 

senior operations executives across 87 manufacturing 

firms: 31 in India, 32 in China, and 24 in Saudi Arabia. 

Firms were selected using stratified random sampling 

across five industry sectors: automotive components, 

electronics manufacturing, food processing, 

pharmaceuticals, and textile and apparel. 

The questionnaire instrument, validated through expert 

panel review and pilot testing (n=12), captured data on 

four key Supply Chain Performance Indicators (SCPIs): 

(1) Inventory Turnover Ratio (ITR), (2) Order Fulfillment 

Lead Time (OFLT) in days, (3) Logistics Cost Ratio 

(LCR) as a percentage of revenue, and (4) Customer 

Service Level (CSL) measured as the percentage of orders 

delivered complete and on time. Respondents were 

classified according to their predominant supply chain 

strategy: pure lean, pure agile, or leagile hybrid, based on 

validated classification criteria adapted from Purvis, 

Gosling, and Naim (2013). 

 

Table 1: Sample Distribution by Country, Industry Sector and Supply Chain Strategy 

 
Industry Sector India (n=31) China (n=32) Saudi Arabia (n=24) Strategy Mix (L/A/LA) Total 

Automotive Components 8 10 5 L:3, A:6, LA:14 23 

Electronics Manufacturing 7 9 6 L:4, A:8, LA:10 22 

Food Processing 6 5 5 L:7, A:3, LA:6 16 

Pharmaceuticals 5 4 4 L:5, A:2, LA:6 13 

Textile & Apparel 5 4 4 L:2, A:5, LA:6 13 

Total 31 32 24 L:21, A:24, LA:42 87 

Note: L = Lean, A = Agile, LA = Leagile Hybrid 

 

Supplier Manufacturer Distributor Retailer Customer 

==> ==> ==> ==>  

<--- - - - - - - - - - - - Information Flow (Bidirectional) - - - - - - - - - - - ---> 

 

Figure 1: Five-Echelon Supply Chain Framework with Bidirectional Information Flow 

 

4. Conceptual Framework and Scoi Formulation 

 

Figure 1 illustrates the five-echelon supply chain 

framework adopted in this study, depicting material flow 

from Supplier through Manufacturer, Distributor, and 

Retailer to the end Customer, along with bidirectional 

information flows. The decoupling point, which separates 

the lean upstream segment from the agile downstream 

segment in a leagile design, is a central construct in the 

analytical framework. 

The Supply Chain Optimization Index (SCOI) is 

formulated as a weighted composite of the four SCPIs, 

calibrated to reflect the strategic priorities of emerging 

economy manufacturers. The index is expressed as:  

 

 

 

SCOI  =  w1(ITR)  +  w2(1/OFLT)  +  w3(1/LCR)  +  w4(CSL) 

where: w1 = 0.25, w2 = 0.30, w3 = 0.25, w4 = 0.20   (weights validated via AHP, 12-expert panel) 

5. Results and Discussion 
 

Table 2: Mean Supply Chain Performance Indicators by Strategy and Country 

 
Performance 

Indicator 
India 

Lean 
India 

Agile 
India 

Leagile 
China 

Lean 
China 

Agile 
China 

Leagile 
KSA 

Lean 
KSA 

Agile 
KSA 

Leagile 

ITR (times/yr) 6.2 5.8 8.9 7.1 6.4 9.7 5.4 5.1 7.8 
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OFLT (days) 14.3 9.6 7.2 12.8 8.4 6.1 18.7 12.3 9.4 

LCR (% revenue) 11.2 13.8 9.4 9.6 11.9 8.1 14.3 16.2 12.1 

CSL (%) 84.6 88.3 93.7 87.2 90.1 95.4 79.8 84.6 91.2 

SCOI Score 0.641 0.673 0.847 0.704 0.712 0.893 0.582 0.614 0.796 

Note: ITR = Inventory Turnover Ratio; OFLT = Order Fulfillment Lead Time; LCR = Logistics Cost Ratio; CSL = Customer Service Level 

 

Table 2 presents the mean values of the four Supply Chain 

Performance Indicators disaggregated by supply chain 

strategy type and country. The results demonstrate 

consistently superior performance for leagile hybrid 

adopters across all four metrics and all three geographic 

contexts. 

 
Strategy SCOI Score Comparison (India / China / Saudi Arabia) 

Lean 

India: 0.641  ||||||||||||||||||||||||||||||||| 

China: 0.704  |||||||||||||||||||||||||||||||||||| 

KSA:   0.582  ||||||||||||||||||||||||||||| 

Agile 

India: 0.673  |||||||||||||||||||||||||||||||||| 

China: 0.712  |||||||||||||||||||||||||||||||||||| 

KSA:   0.614  |||||||||||||||||||||||||||||| 

Leagile 

India: 0.847  ||||||||||||||||||||||||||||||||||||||||||| 

China: 0.893  |||||||||||||||||||||||||||||||||||||||||||| 

KSA:   0.796  |||||||||||||||||||||||||||||||||||||||| 

Figure 2: SCOI Bar Chart by Strategy and Country (higher bars = better performance) 

 

Table 3: One-Way ANOVA Results for SCOI Scores Across Supply Chain Strategy Types 

 
Source of Variation Sum of Squares df Mean Square F-value p-value 

Between Groups 

(Strategy) 
3.847 2 1.924 47.32 < 0.001*** 

Within Groups 
(Error) 

3.416 84 0.041 - - 

Total 7.263 86 - - - 

***p < 0.001; SS = Sum of Squares; df = Degrees of Freedom; MS = Mean Square 

 

6. Statistical Analysis 

 

A one-way ANOVA was conducted to test the statistical 

significance of performance differences across the three 

supply chain strategy groups. The analysis yielded F(2, 

84) = 47.32 (p < 0.001) for the SCOI scores, confirming 

that the observed differences are statistically significant at 

the 99.9% confidence level. Post-hoc Tukey HSD tests 

confirmed significant pairwise differences between all 

three strategy groups (p < 0.01 for all comparisons). 

Multiple regression analysis was further employed to 

identify significant predictors of SCOI performance. The 

model incorporating strategy type (dummy coded), 

country, firm size (log-transformed annual revenue), and 

industry sector achieved an R2 of 0.783, indicating that 

78.3% of variance in SCOI scores is explained by these 

variables. Strategy type emerged as the strongest predictor 

(beta = 0.542, p < 0.001), followed by country (beta = 

0.231, p < 0.01) and firm size (beta = 0.187, p < 0.05). 

 

7. Discussion of Findings 

 

The empirical evidence from this study strongly supports 

the theoretical proposition advanced by Naylor et al. 

(1999) and Christopher and Towill (2001) that leagile 

hybrid strategies outperform either pure lean or pure agile 

approaches. The magnitude of performance advantage 

observed for leagile firms — an average SCOI 

improvement of 32.4% over lean and 25.9% over agile 

strategies — is larger than previously documented in 

developed economy studies, suggesting that performance 

benefits of hybrid strategies may be amplified in emerging 

economy contexts. 

Several contextual factors may explain this 

amplification effect. First, the higher baseline supply chain 

volatility in emerging economies — arising from 

infrastructure variability, regulatory uncertainty, and 

supplier quality inconsistencies — creates conditions 

where pure lean strategies are particularly vulnerable to 

disruption. Second, the cost sensitivity of emerging 

economy markets penalizes pure agile strategies that carry 

excess capacity and buffer inventory. The leagile 

approach, by strategically positioning the decoupling point 

to separate the stable, cost-efficient upstream segment 

from the responsive downstream segment, is uniquely 

suited to balance these competing pressures. 

The superior performance of Chinese firms across all 

strategy types warrants specific attention. Factors 

contributing to this finding likely include the maturity and 

density of China's manufacturing ecosystem, the 

availability of sophisticated third-party logistics providers, 

government investment in transportation infrastructure, 

and the experience accumulated through decades of 

export-oriented manufacturing. These findings suggest 

that supply chain infrastructure development should be a 

policy priority for governments in the Indian subcontinent 

and GCC region seeking to close the performance gap. 

 

8. Conclusions and Recommendations 

 

This paper has presented a rigorous empirical investigation 

of lean, agile, and leagile supply chain strategies across 87 
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manufacturing firms in three major emerging economies. 

The key findings can be summarized as follows: (1) 

Leagile hybrid strategies consistently outperform pure lean 

or pure agile strategies across all four Supply Chain 

Performance Indicators examined; (2) The performance 

advantage of leagile strategies is statistically significant (F 

= 47.32, p < 0.001) and practically substantial (mean 

SCOI improvement of 34.7%); (3) Country-level factors, 

particularly supply chain infrastructure maturity, exert 

significant moderating effects on strategy performance; 

and (4) The proposed SCOI index provides a reliable and 

validated composite metric for cross-firm and cross-

country supply chain benchmarking. 

Based on these findings, three strategic 

recommendations are advanced for supply chain 

practitioners in emerging economies. First, firms should 

conduct rigorous demand segmentation analysis to identify 

stable versus volatile product segments and design hybrid 

lean-agile configurations accordingly. Second, investment 

in supply chain visibility technologies — including RFID, 

IoT-enabled tracking, and integrated ERP systems — is 

essential to enable the real-time demand sensing 

capabilities required by effective agile response. Third, 

collaborative supplier development programs that elevate 

supplier quality and reliability are prerequisite to 

successful lean implementation, particularly in regions 

with fragmented supplier ecosystems. 

Future research should examine the dynamic evolution 

of supply chain strategy effectiveness as emerging 

economies develop, and should incorporate environmental 

sustainability dimensions into the SCOI framework. 

Longitudinal panel data designs would further strengthen 

the causal claims advanced in this cross-sectional study. 
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