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Abstract: In the era of rapid globalization, optimizing supply chains has become essential for 

enhancing operational efficiency and competitiveness. This study investigates the role of technology 

and computational modeling in improving supply chain performance in the context of Myanmar, a 

developing economy with unique logistical and infrastructural challenges. By integrating advanced 

technologies such as IoT, data analytics, and simulation-based modeling, the research evaluates their 

impact on demand forecasting, inventory management, and transportation planning. A case study 

approach involving key sectors such as agriculture and manufacturing was employed to assess real-

world applicability. Results indicate significant improvements in supply chain responsiveness, cost 

reduction, and decision-making accuracy. This paper contributes to the growing body of knowledge by 

providing insights into how emerging technologies can be effectively applied in developing countries 

to overcome supply chain inefficiencies. The findings also highlight the importance of tailored 

technological adoption strategies that consider local socio-economic and infrastructural conditions. 
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INTRODUCTION 

In today’s highly competitive global market[1][2], efficient supply chain management (SCM) 

[3][4] is a critical factor for the success and sustainability of businesses[5]. Supply chains 

encompass a network of interconnected organizations, resources, and activities that deliver 

products and services from suppliers to customers[6][7][8]. However, managing these complex 

networks effectively poses significant challenges, especially in developing countries like 

Myanmar, where infrastructure limitations, political instability, and economic constraints often 

hinder smooth operations. 
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Recent advances in technology and computational modeling offer promising solutions to these 

challenges by enabling more accurate forecasting[9], real-time monitoring[10], and optimized 

decision-making[11]. Technologies such as the Internet of Things (IoT)[12], big data 

analytics[13], and simulation models can provide deeper insights into supply chain dynamics, 

helping organizations to anticipate disruptions, reduce costs, and improve service levels. 

Despite the potential benefits, there is limited research on how these technologies can be 

adapted and implemented in the specific socio-economic and infrastructural context of 

Myanmar[14]. 

This study aims to fill this gap by exploring the application of technology and computational 

modeling to optimize supply chains in Myanmar. Through empirical investigation in key 

industries such as agriculture and manufacturing, this research evaluates the effectiveness of 

various technological interventions and modeling techniques in addressing local supply chain 

inefficiencies. The findings provide valuable insights for policymakers, industry practitioners, 

and researchers seeking to leverage technology for supply chain improvement in emerging 

economies. 

 

RELATED WORKS 

The optimization of supply chains through technology and computational modeling has been 

widely studied across various industries and regions. Prior research demonstrates the 

significant impact of integrating advanced technologies such as the Internet of Things (IoT), 

artificial intelligence (AI), and big data analytics in improving supply chain visibility, demand 

forecasting, and inventory management[15][16]. 

Simulation and computational models have proven effective in addressing complex supply 

chain challenges. Techniques like discrete event simulation and agent-based modeling have 

been applied to optimize logistics and transportation, resulting in cost reductions and enhanced 

service levels [17][18]. These models enable decision-makers to evaluate different scenarios 

and anticipate disruptions proactively. 

In developing countries, technological adoption encounters unique barriers due to 

infrastructure limitations, workforce skill gaps, and economic constraints [19][20]. However, 

research in Southeast Asia highlights that adapting supply chain technologies to local socio-

economic contexts can yield significant benefits [21]. 

Despite growing interest, there is limited research on technology-driven supply chain 

optimization specifically in Myanmar. The country's infrastructural and political-economic 

challenges necessitate localized studies and customized solutions [22][23]. This research aims 

to address this gap by investigating the application of computational modeling and emerging 

technologies for supply chain optimization within Myanmar’s unique environment. 

METHODS 

This study employs a mixed-methods approach combining quantitative computational 

modeling with qualitative field data to investigate the optimization of supply chains in 

Myanmar. The methodology consists of three main stages: data collection, model development, 

and validation. 
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Figure 1. Optimizing Myanmar Supply Chains 

 

1. Data Collection: 

Primary data were gathered from key supply chain stakeholders in Myanmar’s agriculture 

and manufacturing sectors through structured interviews, surveys, and site visits. These data 

include information on current supply chain processes, inventory levels, transportation routes, 

lead times, and technological infrastructure. Secondary data such as government reports and 

industry statistics were also utilized to provide broader contextual insights[24]. 

2. Computational Modeling: 

Based on the collected data, computational models were developed to simulate supply chain 

operations and assess the impact of various technological interventions. Discrete event 

simulation (DES) and optimization algorithms were employed to model logistics flow[25], 

inventory management, and demand forecasting. The models incorporated real-world 

constraints such as transportation delays, infrastructure limitations, and fluctuating demand 

patterns specific to Myanmar’s context. 

3. Scenario Analysis and Validation: 

Multiple scenarios were simulated to evaluate the performance of supply chains under different 

technology adoption strategies, including IoT-enabled tracking, data analytics for demand 

forecasting, and automated inventory control systems. Key performance indicators (KPIs) such 

as cost efficiency, lead time reduction, and service level improvements were measured. Model 

outputs were validated against field data through stakeholder feedback and historical 

performance records to ensure reliability[26]. 

This integrated methodological framework enables a comprehensive assessment of how 

technology and computational modeling can optimize supply chains in a developing country 

setting, providing actionable recommendations tailored to Myanmar’s unique challenges. 
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RESULT AND DISCUSSION 

The computational modeling and field data analysis reveal several key insights into the 

optimization of supply chains in Myanmar through technology adoption. 

Improvement in Demand Forecasting Accuracy 

The integration of data analytics and machine learning techniques improved demand 

forecasting accuracy by approximately 18% compared to traditional methods used by surveyed 

companies. This enhancement allowed suppliers to better align inventory levels with actual 

demand, reducing stockouts and excess inventory. The improvement was particularly 

noticeable in the agriculture sector, where seasonal demand variability is high. 

 

Table 1. Improvement in Demand Forecasting Accuracy Across Sectors 
Sector Traditional 

Method (MAPE 

%) 

With Data 

Analytics & ML 

(MAPE %) 

Accuracy 

Improvement 

(%) 

Key Business Impact 

Agriculture 26.5% 21.5% +19% Reduced overstock of seeds 

and fertilizers, improved 

availability during peak 

seasons 

Manufacturing 20.8% 17.2% +17% Production aligned with 

actual demand, lower storage 

costs 

Retail 18.0% 14.8% +18% Reduced stockouts of popular 

items, increased customer 

satisfaction 

Pharmaceutical 15.5% 12.8% +17% Ensured availability of 

essential medicines, 

minimized expiration losses 

Average (All 

Sectors) 

20.2% 16.5% +18% Overall supply chain 

planning optimization 

 

Enhanced Inventory Management and Cost Reduction 

Simulation results showed that implementing IoT-enabled real-time inventory tracking 

contributed to a 15% reduction in holding costs and a 12% decrease in stockouts. Automated 

inventory control systems allowed for timely replenishment decisions, minimizing overstock 

and associated waste, which is critical given Myanmar’s limited warehousing infrastructure. 

 
Figure 2. Enhanced Inventory Management and Cost Reduction (Simulation Results) 
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Optimized Transportation and Lead Time Reduction 

The application of discrete event simulation to transportation routing identified inefficiencies 

caused by poor infrastructure and regulatory delays. By modeling alternative routes and 

scheduling strategies, lead times were reduced by an average of 20%. This improvement 

enhances supply chain responsiveness and customer satisfaction. 

 
Figure 3. Optimized Transportation and Lead time Reduction 

 

Challenges and Limitations 

Despite these benefits, the study found that infrastructural limitations, such as inconsistent 

internet connectivity and inadequate road networks, remain significant barriers to the full 

adoption of advanced technologies. Moreover, a lack of skilled personnel to manage and 

interpret complex data analytics tools hinders implementation. 

 

Implications for Myanmar’s Supply Chains 

The findings suggest that a phased approach to technology adoptionstarting with scalable, cost-

effective solutions such as mobile-based tracking and basic analyticscan yield substantial 

improvements while building local capacity. Policymakers and businesses should collaborate 

to invest in infrastructure upgrades and workforce training to sustain long-term supply chain 

optimization. 

 

Table 2. Implications for Myanmar’s Supply Chains and Recommended Actions 

Key Area Current Challenge Recommended Action Expected Impact 

Technology 

Adoption 

Limited budget and 

technical expertise for 

advanced supply chain 

systems 

Start with mobile-based 

tracking and basic analytics 

to monitor inventory and 

shipments 

Gradual, low-cost 

improvement in visibility 

and decision-making 

Infrastructure Poor road conditions, 

limited warehousing 

capacity 

Invest in road upgrades, cold 

chain facilities, and digital 

infrastructure 

Reduced lead times, 

minimized spoilage, 

improved distribution 

efficiency 

Workforce 

Capability 

Lack of trained personnel 

for handling digital tools 

and data 

Provide training programs on 

data analytics, inventory 

management, and IoT systems 

Increased local capacity, 

sustainable technology 

adoption 

Policy & 

Collaboration 

Fragmented efforts 

between public and 

private sectors 

Foster public-private 

partnerships to co-fund 

supply chain modernization 

projects 

Shared risk and resources, 

faster implementation of 

improvements 

Scalability & 

Sustainability 

Risk of stalled progress 

after pilot projects 

Implement a phased rollout 

with clear KPIs and continuous 

improvement plans 

Long-term, measurable 

optimization of supply 

chain performance 
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CONCLUSION 

This study demonstrates that the integration of technology and computational modeling can 

significantly enhance supply chain performance in Myanmar, a developing economy with 

unique infrastructural and logistical challenges. By applying data analytics, IoT-enabled 

inventory tracking, and simulation-based optimization, key improvements were achieved in 

demand forecasting accuracy, inventory management, and transportation efficiency. These 

advancements contribute to cost reductions, lead time shortening, and overall supply chain 

responsiveness. However, infrastructural constraints and skill gaps remain critical challenges 

that must be addressed to fully realize the potential of these technologies. A strategic, phased 

implementation tailored to local conditions is essential for sustainable supply chain 

optimization. The findings provide valuable insights for policymakers, industry practitioners, 

and researchers seeking to improve supply chains in emerging markets through technological 

innovation. Future research should explore the integration of additional emerging technologies, 

such as blockchain and AI-driven decision support systems, to further enhance supply chain 

resilience and transparency in Myanmar and similar contexts. 
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