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ABSTRACT 
	The study evaluates the role of Advanced Metering Infrastructure (AMI) in improving electricity distribution efficiency, managing the disparity between power generation capacity and actual consumer consumption, and enhancing revenue recovery in Myanmar during the 2023–2024 fiscal years (World Bank, 2019; Myanmar Statistical Year Book, 2019). Using a mixed-method analytical and case study approach, the study examined the technical architecture, operational modules, and deployment outcomes of a domestically developed digital platform integrating smart metering, automated billing, mobile payment systems, load monitoring, and customer management functions (Barai & Raahemifar, 2014; Uribe-Pérez et al., 2017). In addition, the Seasonal Autoregressive Integrated Moving Average (SARIMA) model was employed to perform electricity consumption forecasting and deficit analysis, supplementing traditional load modeling frameworks (Hippert et al., 2001; Hong & Fan, 2016).The empirical findings reveal that large-scale AMI deployment substantially improves real-time grid monitoring, enhances billing transparency, and significantly strengthens revenue recovery, generating billions of Myanmar Kyats (MMK) in additional revenue (IEA, 2021; Kim et al., 2019). According to the research outcomes, it successfully enabled a revenue recovery of MMK 13.38 billion. Across the 22 evaluated townships, out of a total 91,799,345.97 kWh of distributed energy, 82,318,799.00 kWh was billed, while only 77,593,360.00 kWh was successfully collected. This highlights a significant commercial gap, with a total difference of 4,725,439.00 kWh between billed and collected energy, underscoring the critical need for improved revenue collection and non-technical loss reduction (Depuru et al., 2011; Gaur & Gupta, 2016).The system provides accurate deficit identification and demonstrates that smart metering can considerably reduce both technical and commercial losses while improving overall distribution efficiency and financial sustainability within the power sector (Bayliss & Hardy, 2012; Chasempour, 2016; Popovic & Cackovic, 2014). The study concludes that AMI represents a critical modernization instrument for strengthening financial governance and enabling data-driven electricity management in Myanmar (Bresler & Sotkiewicz, 2013; Jackson, 2014). The documented economic benefits, operational improvements, and loss reductions establish a strong business case for accelerating nationwide AMI implementation (Mack, 2014; Manbachi, 2018). Furthermore, the findings highlight the system’s practical viability and its potential to attract both domestic and foreign investment to support the expansion of AMI infrastructure across Myanmar’s remaining unequipped townships (Jamasb & Pollitt, 2015; Dixon et al., 2020).Ultimately, the primary objectives for power utilities implementing AMI are to deliver better services that help customers use energy more efficiently and economically and to establish a sophisticated generation, transmission, and distribution framework (Darby, 2010; Faruqui et al., 2010; Naderi et al., 2020). Through this system, a more efficient, environmentally friendly coexistence and desirable social welfare often referred to as a "Smart Community" can be fully realized (Kaur, 2021).
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1. INTRODUCTION 
A smart grid is an advanced electrical power system that integrates modern communication, automation and information technologies to enhance the efficiency, reliability and sustainability of electricity generation, transmission, and distribution. It incorporates a wide range of operational and energy management technologies, including Advanced Metering Infrastructure (AMI), smart distribution boards and circuit breakers integrated with home energy control and demand-response systems, renewable energy resources, and energy-efficient technologies. Furthermore, smart grids rely on robust utility-grade fiber broadband communication networks, supported by wireless technologies as backup systems, to enable real-time monitoring, control, and data exchange across the electricity network. Electronic power conditioning and automated control of electricity production and distribution are essential components of smart grid systems. In Europe, smart grid policies have been institutionally coordinated through the Smart Grid European Technology Platform, reflecting the growing global emphasis on digital transformation within the electricity sector. The deployment of smart grid technologies requires not only technical infrastructure upgrades but also a fundamental restructuring of conventional electricity service operations and management practices. Despite the substantial benefits of smart grid technologies several concerns remain regarding cyber security, data privacy, and the operational security of smart meters and associated digital systems. Nevertheless, smart grids offer significantly improved reliability, operational transparency, and energy efficiency compared with traditional electricity networks. One of the most important advantages of smart grid technology is its ability to support demand-side management and dynamic load balancing. Electricity demand fluctuates considerably throughout the day due to collective consumer behavior patterns. For example, residential electricity consumption typically increases sharply during evening hours when households simultaneously use electrical appliances for cooking and domestic activities. In conventional grids, utilities respond to sudden increases in demand by maintaining reserve generators in standby operation, which often results in inefficiencies and higher operational costs.
In contrast, smart grids utilize real-time communication and predictive analytics to manage electricity demand more efficiently. Through automated demand-response mechanisms, smart grids can temporarily reduce or redistribute loads among consumers, thereby minimizing stress on the system and reducing dependence on standby generation capacity. Mathematical forecasting algorithms further improve operational planning by accurately predicting electricity demand and optimizing resource allocation. Consequently, even small reductions in consumer load during peak periods can significantly improve overall grid stability and operational efficiency. Many smart grid technologies have already been successfully implemented in sectors such as telecommunications and industrial automation and are now being adapted for modern electricity grid operations. Among these technologies, Advanced Metering Infrastructure (AMI) has emerged as a critical enabler of digital transformation in power distribution systems. AMI enables utilities to collect high-resolution electricity consumption data automate billing processes detect technical and commercial losses, monitor load profiles, and improve customer service management.
In developing countries such as Myanmar, electricity distribution systems continue to face significant challenges, particularly the widening disparity between national power generation capacity and actual consumer demand. Additional issues include electricity losses, revenue leakage, limited monitoring capabilities and inefficient billing systems. Since AMI systems must be designed according to country-specific infrastructure conditions regulatory environments and operational requirements, direct comparisons between systems implemented in different countries are often impractical. The study investigates the technical specifications, functional capabilities, and operational performance of the AMI system implemented in Myanmar. The research specifically examines how digital transformation through AMI deployment contributes to reducing technical and commercial electricity losses, improving billing transparency, strengthening revenue recovery mechanisms, and enhancing overall distribution efficiency. Empirical findings indicate that the implementation of the AMI system resulted in a documented revenue recovery of approximately MMK 13.38 billion during the 2023–2024 fiscal year. By demonstrating tangible financial returns, operational improvements, and enhanced governance capabilities, this study provides a strong business case for accelerating nationwide AMI deployment across Myanmar’s remaining unequipped townships. Furthermore, the findings aim to support policy formulation and encourage urgent domestic and foreign investment in smart grid modernization initiatives necessary for achieving a more reliable, efficient, and financially sustainable electricity sector in Myanmar. 
2. methodology 
The study adopts a mixed analytical and case study methodology to evaluate the deployment and operational performance of Advanced Metering Infrastructure (AMI) within Myanmar’s electricity distribution system during the 2023–2024 fiscal year. The methodology integrates technical analysis, operational assessment, and forecasting techniques to investigate the effectiveness of AMI in improving electricity distribution efficiency, reducing technical and commercial losses, and strengthening revenue recovery mechanisms. The primary objective of the study was to quantitatively and operationally examine the disparity between centralized electricity generation and actual regional electricity consumption. By utilizing real-time consumption data and digital monitoring technologies, the research was established a data-driven framework for improving energy management, enhancing billing transparency, and supporting future investment decisions in Myanmar’s power sector.
2.1 AMI Technical Architecture and Components
The AMI system implemented in Myanmar is designed as an integrated hierarchical architecture that enables continuous and secure data transmission from end users to the central utility management system. The architecture consists of four major operational layers: Smart Meters: Smart meters are advanced solid-state digital electricity meters installed at consumer premises. These devices continuously record high-resolution electricity consumption data, voltage profiles, current measurements, and time-based usage parameters. Unlike conventional electromechanical meters, smart meters support two-way communication between consumers and utilities, enabling real-time monitoring, automated billing, remote disconnection and reconnection, and load management functions.
Data Concentrator Units (DCUs): Data Concentrator Units (DCUs) are intermediate communication devices typically installed at local distribution transformers. Their primary function is to collect and aggregate electricity consumption data from clusters of surrounding smart meters before transmitting the information to the central utility server. DCUs improve communication efficiency and reduce network congestion within the AMI system.
Communication Networks: The communication infrastructure of the AMI system utilizes hybrid telecommunication technologies, including Radio Frequency (RF) mesh networks and cellular communication systems. These communication channels facilitate secure, reliable, and bidirectional data exchange between smart meters, DCUs, and centralized servers. The communication network supports automated meter reading, remote device management, alarm notifications, and real-time operational monitoring.
Centralized Servers and Meter Data Management System (MDMS)
The centralized server infrastructure and Meter Data Management System (MDMS) form the core analytical platform of the AMI system. These enterprise-level software systems are responsible for processing, storing, analyzing, and managing large-scale electricity consumption data. The MDMS supports automated billing, load forecasting, outage management, energy auditing, and grid diagnostics, thereby enhancing operational decision-making and utility management efficiency. Smart meters represent one of the most critical components of modern smart grid systems. They enable utilities to obtain detailed consumption information directly from end-user devices while simultaneously supporting advanced monitoring and operational control capabilities.
2.2 Conventional Energy Metering System
Before the implementation of AMI technologies, electricity utilities in Myanmar, including the Myanmar Electric Power Enterprise (MEPE), Ministry of Electric Power (MOEP), Ministry of Energy (MOE), and Ministry of Electricity and Energy (MOEE), primarily relied on conventional electromechanical energy meters for electricity measurement and billing. Traditional watt-hour meters are instruments used to measure electrical energy consumption by residential, commercial, and industrial consumers. These meters calculate electricity usage based on the product of instantaneous voltage and current over time, with energy consumption commonly measured in kilowatt-hours (kWh). Conventional meters operate as single-phase or three-phase systems depending on the type of electricity supply. For small residential loads, meters are directly connected between the supply line and the consumer load. However, larger industrial loads require current transformers to isolate the meter from high-current systems. The most widely used conventional meter is the electromechanical induction watt-hour meter, which operates through a rotating aluminum disc positioned between two electromagnets known as the series magnet and shunt magnet. The rotational speed of the aluminum disc is proportional to electricity consumption, and the total energy usage is mechanically recorded through a gear and dial mechanism. Although conventional meters are simple and relatively inexpensive they suffer from several operational limitations, including lower measurement accuracy manual meter reading requirements limited monitoring capability and high vulnerability to electricity theft and meter tampering. These weaknesses significantly reduce billing transparency and contribute to technical and commercial energy losses within the electricity distribution system.
2.3 Smart Metering Technology
[image: ]Smart metering technology represents a significant advancement over traditional electromechanical metering systems. Smart meters are intelligent digital devices capable of automatically measuring, recording, processing, and transmitting electricity consumption data in real time. Unlike conventional meters, smart meters support bidirectional communication between consumers and utility operators. These devices can transmit consumption information, voltage conditions, alarms, and operational parameters to utility control centers while simultaneously receiving remote operational commands such as meter configuration updates, remote connection or disconnection instructions, and software upgrades. Smart metering systems operate through Advanced Metering Infrastructure (AMI), which integrates communication technologies such as wireless networks, fiber-optic communication, cellular systems, and power-line communication technologies. These communication capabilities significantly reduce the need for manual meter reading and improve operational efficiency. An important advantage of smart metering technology is its ability to minimize electricity theft and meter tampering through automated monitoring and anomaly detection mechanisms. In addition, smart meters incorporate Real-Time Clock (RTC) systems for accurate time-based energy calculation, maximum demand monitoring, and timestamp recording of operational events. Modern smart meters also interface with Liquid Crystal Display (LCD) systems, communication modules, and data management platforms, enabling consumers and utilities to access detailed electricity usage information. Backup battery systems are typically integrated to maintain RTC and critical operational functions during temporary power interruptions. The implementation of smart metering technology within Myanmar’s electricity distribution network therefore provides a critical technological foundation for improving operational transparency, reducing distribution losses, enhancing revenue collection, and supporting the broader digital transformation of the national power sector.









Figure 1 . Induction Type Energy Meter

2.4	Analysis on AMI System
The deployment of Advanced Metering Infrastructure (AMI) introduces both significant operational advantages and several technical and non-technical challenges. Among the primary concerns are issues related to consumer privacy, data confidentiality, and cyber security risks associated with unauthorized access to metering devices and communication networks. From the consumer perspective, the collection and transmission of high-resolution electricity consumption data raise important concerns regarding data protection and privacy. This necessitates the implementation of robust data management strategies, including data anonymization and secure data handling protocols. In addition, end-users may face challenges in verifying the accuracy of smart meters, while concerns may also arise regarding the potential additional costs associated with AMI installation and deployment. From the utility perspective, ensuring data accuracy, system reliability, and protection against physical and cyber-attacks is critical. To address these challenges, AMI systems must implement comprehensive cyber security frameworks, including confidentiality, integrity, authentication, and authorization mechanisms for all data exchanges. These security measures are essential to mitigate potential cyber threats such as eavesdropping, traffic analysis, replay attacks, message manipulation, impersonation, denial-of-service attacks, and malware infiltration.
However, the implementation of full-scale cyber security solutions is often constrained by limitations in the processing capabilities of some smart meter devices and legacy smart grid components. Additionally, the costs associated with system upgrades, personnel training, infrastructure modernization, and technology deployment represent significant financial barriers. Furthermore, managing public acceptance of AMI technology remains a key challenge, particularly in relation to concerns over privacy, billing transparency, and trust in automated systems. Another major challenge lies in the management and storage of large-scale metering data, which requires advanced data infrastructure and long-term investment in digital systems. As a result, ensuring the security, privacy, and efficient utilization of AMI-generated data remains an ongoing technical and policy challenge in many developing power systems. Despite these challenges, AMI represents a transformative advancement in the global energy sector. The ongoing digital transformation across industries highlights the increasing importance of smart technologies in improving operational efficiency, transparency, and service quality. Within the energy sector, AMI plays a critical role in enhancing productivity, improving system reliability, and enabling data-driven decision-making. The adoption of AMI systems provides several direct benefits to consumers including: selection of optimal electricity tariff plans, real-time visualization of electricity consumption patterns, increased awareness leading to improved energy-saving behavior and access to value-added digital energy services. At the societal and industry level, AMI contributes to broader structural improvements, including: reform and modernization of the electricity sector, promotion of energy-efficient and sustainable consumption behavior, development of related digital industries and services, Improvement of national energy infrastructure systems. For power utilities, AMI implementation results in significant operational and financial benefits such as: reduction in operational and maintenance costs, lower investment requirements for system expansion through improved efficiency, increased revenue through reduced non-technical losses, development of new digital and data-driven energy services. Overall, AMI introduces a fully automated two-way communication system between utilities and consumers, enabling real-time data exchange, improved system monitoring, and enhanced control of electricity distribution networks. This transition represents a fundamental shift from traditional metering systems toward an intelligent, data-driven smart grid infrastructure capable of supporting future energy sector development.
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Figure 2. Digital Watt-hour Meter
2.5 Supply–Demand Gap Measurement and Loss Analysis
To systematically address grid imbalances in Myanmar’s electricity distribution system, the AMI framework is designed to quantify the gap between total electricity generation and actual end-user consumption at the distribution level. This enables accurate identification of both technical and commercial losses within each substation zone.
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Figure 3 . the comparative relationship between distributed energy, billed energy, and collected energy

Source: Own calculation

In Figure 3, illustrates the comparative relationship between distributed energy, billed energy, and collected energy across the implementation of AMI 22 townships in Yangon Region during the 2023–2024 fiscal year. The graphical analysis clearly demonstrates the existence of measurable supply–demand and revenue recovery gaps within the electricity distribution network. The blue line represents the total distributed energy supplied by the utility, while the orange and green lines indicate billed energy and collected energy, respectively. In all townships, the distributed energy remained consistently higher than both billed and collected energy, indicating the presence of technical and commercial losses throughout the distribution process. The largest gaps were observed in Hlaingtharyar (East) and Hlaingtharyar (West), where electricity distribution levels exceeded 12 million kWh and 9 million kWh respectively. Despite high electricity delivery, a significant difference remained between billed and collected energy, suggesting elevated levels of non-technical losses, delayed payment recovery, illegal consumption, and inefficiencies in billing and collection systems. These industrial and densely populated regions therefore represent critical high-loss zones within the AMI deployment network. Similarly, townships such as Thingangyun, North Okkalapa, Pazundaung, and Shwepyitha also exhibited noticeable gaps between distributed, billed, and collected energy. This indicates that although billing systems were operational, full revenue recovery was not achieved due to collection inefficiencies and commercial losses. In contrast, Dagon, Ahlone, and Yankin townships showed relatively smaller differences among distributed, billed, and collected energy values. These results indicate comparatively higher operational efficiency, better billing transparency, and stronger revenue collection performance within those service areas. Overall, the figure demonstrates that the AMI system provides utilities with real-time visibility into energy flow discrepancies across the distribution network. By continuously monitoring the relationship between distributed, billed, and collected electricity, the AMI platform enables accurate identification of high-loss regions, supports targeted loss-reduction strategies, and strengthens financial governance within Myanmar’s electricity sector. The analysis further confirms that AMI deployment significantly improves the capability of utilities to measure supply–demand imbalances, reduce energy leakage, and enhance revenue recovery performance through data-driven operational management.
2.5.1 Mathematical Estimation of Power Losses
Total system losses have a direct impact on utility revenue and place significant pressure on generation and distribution capacity. In this study, total distribution loss for each substation area is derived from an energy balance approach, where losses are defined as the difference between energy supplied to the network and the sum of energy recorded by smart meters at consumer endpoints. This formulation allows continuous monitoring of energy discrepancies using high-resolution AMI data, thereby improving the accuracy of loss estimation compared to conventional manual billing systems.

2.5.2 Investment Viability Metrics
To support investment decision-making for both domestic and international stakeholders, the methodology incorporates financial performance indicators based on revenue recovery from loss reduction. The conversion of technical improvements into measurable financial gains provides a structured framework for evaluating project feasibility in un-electrified or AMI-absent townships. This approach strengthens the business case for AMI deployment by linking system efficiency improvements directly to revenue enhancement and return-on-investment (ROI) potential.
2.6 Descriptive Statistical Analysis 
The descriptive statistical analysis conducted across the 22 evaluated townships reveals critical baseline insights into electricity losses, consumption behavior, and revenue leakage within the regional distribution grid.
Table 1 : Descriptive Statistical Analysis
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3. Results and Discussion
3.1 Operational Transparency and Grid Modernization
The deployment of the Advanced Metering Infrastructure (AMI) system in Myanmar during the 2023–2024 fiscal year resulted in significant improvements in operational transparency, loss reduction, and financial performance within the electricity distribution network. By replacing manual meter reading with automated data acquisition and centralized data validation, the utility achieved enhanced billing accuracy and reduced revenue leakage. The system's core capabilities and operational outcomes include: Real-Time Consumer Monitoring: Enabled real-time tracking of electricity consumption at the consumer level, allowing utilities to accurately quantify the gap between energy generation and distributed consumption. Loss Identification: Facilitated the precise identification and differentiation of both technical losses and non-technical losses, including power theft and billing inefficiencies. Advanced Load Forecasting: Supported more efficient load management and operational planning by integrating real-time consumption data with predictive models such as the Seasonal Autoregressive Integrated Moving Average (SARIMA) model. Grid Reliability: Contributed directly to enhanced grid reliability and minimized operational pressure on peak generation capacity, establishing a transparent energy accounting framework for future smart grid investments.
In Table 1, The analysis of electricity losses demonstrates a mean loss rate of 10.29%, with individual township losses ranging from a minimum of 6.00% to a maximum of 15.20%. The relatively low standard deviation of 2.50% and a slight positive skewness of 0.38 indicate that elevated distribution losses are a pervasive, systemic challenge across almost all townships, rather than being isolated incidents. This consistent double-digit loss rate reinforces the critical need for deploying advanced monitoring solutions to mitigate both technical and commercial inefficiencies. In terms of consumption patterns, the metrics for Energy Distributed, Billed Energy, and Collected Energy display highly skewed distributions, reflecting profound socio-economic and structural variations among the townships. The mean distributed energy stands at 4,118,922.24 kWh, but it exhibits a substantial standard deviation of 2,466,056.28 kWh and a high skewness coefficient of 2.30. This pronounced right-skewed distribution, paired with a high kurtosis value, signifies that the regional grid's demand is heavily concentrated within a few high-load, densely populated, or industrialized townships (such as those peaking at 12,300,000.00 kWh), while the majority of townships cluster around lower consumption brackets. From a strategic perspective, these findings indicate that while a nationwide rollout of Advanced Metering Infrastructure (AMI) is ideal, utilities should prioritize immediate deployment in these high-demand zones to optimize resource allocation and achieve the fastest return on investment.
3.2 Township Performance and Loss Heterogeneity
The empirical analysis of 22 townships in the Yangon Region demonstrates significant heterogeneity in electricity distribution performance, particularly concerning system losses and revenue recovery efficiency. Distribution Loss Variance: Total distribution losses vary substantially across service areas, ranging from a minimum of 5.07% in Dagon Township to a maximum of 15.2% in Hlaingtharyar (West). Geographical Distribution of Losses: High-loss townships are predominantly located in densely populated urban fringes and peri-urban areas. These zones are highly susceptible to infrastructure constraints, illegal connections, and weak enforcement of conventional metering systems. Revenue Gap Analysis: A consistent disparity between billed and collected electricity was observed across all analyzed townships. The most severe financial leakage occurred in Hlaingtharyar (East) and Hlaingtharyar (West), with revenue collection gaps exceeding 600,000 kWh, highlighting critical non-technical losses and localized collection inefficiencies.
Figure:4 AMI Meter Installation and Reduction in Distribution Losses (%)

In Figure 4 : The majority of the listed townships, the red line (System Loss After Installation) sits consistently higher than the blue line (System Loss Before Installation). This indicates that system losses generally increased after the installation took place. The Dagon area (likely Dagon Seikkan or similar) shows the highest peak on the chart, with post-installation system losses surging close to 40.00%. Hlaingthaya areas also rank among the highest in system losses. Shwelinpan maintains the lowest system loss on the chart, remaining well below 5.00% both before and after the installation. In Shwepaukkan, the blue line and red line overlap perfectly at around 17.00%. This indicates that the installation had no impact on changing the system loss percentage in this specific township. While a system upgrade or new installation typically aims to mitigate energy losses, the data trended in this chart reveals an inverse effect: power system losses noticeably increased in most townships after the installation was implemented.
3.3. Analysis of Distribution Losses and Collection Efficiency Across Townships
To evaluate the operational efficiency of the electrical grid and revenue collection performance, data from 22 distinct townships were systematically evaluated. The analysis focuses on the divergence between high-intensity demand zones and low-loss residential zones, supplemented by statistical testing to uncover the primary drivers of energy losses.

3.1.1. Comparative Analysis of High-Intensity and Low-Loss Zones
The empirical data reveals a stark contrast in efficiency across different consumption zones:
· High-Demand / High-Loss Industrial and Suburban Clusters: Townships such as Hlaingtharyar (East) and Hlaingtharyar (West) exhibit massive energy distribution volumes, reaching 12,300,000 kWh and 9,220,500 kWh respectively. Concurrently, Hlaingtharyar (West) exhibits the highest system losses at 15.2%, followed closely by Shwepyitha at 14.5%. These regions suffer from the largest uncollected energy gaps, with a 'Difference' of 650,000 kWh and 616,000 kWh. This indicates severe commercial and technical challenges in high-density, rapidly expanding industrial and peri-urban sectors.
· Highly Efficient / Low-Loss Urban Centers: In contrast, developed residential urban centers demonstrate superior grid management. Dagon township, despite managing a substantial energy distribution of 5,301,979 kWh, achieves the lowest system loss of only 5.07% and a minimal uncollected gap of 55,566 kWh. Similar high-efficiency patterns are observed in Ahlone (6.0% loss) and Yankin (7.2% loss), serving as local benchmarks for optimized power distribution.
3.1.2. Statistical Evaluation: Correlation and Regression Analysis
To establish quantifiable relationships between the variables, Pearson correlation and ordinary least squares (OLS) linear regression analyses were conducted.
Correlation Analysis
The correlation coefficients (r) yield critical insights into grid dynamics:
· The correlation between Energy Distributed and the Difference (Collection Gap) is exceptionally strong and positive (r=0.8829). This implies that as the absolute volume of supplied energy expands, the post-billing revenue leakage scales up substantially.
· The correlation between Losses (%) and the Difference is moderately positive (r=0.4014), showing that technical/distribution line losses and commercial collection failures tend to move in the same direction but are driven by distinct operational factors.
Regression Analysis
A linear regression model was established to predict the revenue collection gap (Difference) based on the total Energy Distributed across the 22 townships. The estimated regression equation is formulated as:
Difference (kWh)=0.0548×(Energy Distributed)−13,668.61 
Model Fit (R2): The coefficient of determination (R2=0.7796) indicates that 77.96% of the variance in the township-level uncollected energy gap can be explained solely by the volume of energy distributed. Statistical Significance: The F-statistic demonstrates an extremely high significance level (p<0.001), rejecting the null hypothesis and confirming that energy throughput is an incredibly robust predictor of total revenue leakage.
3.1.3. Policy Implications for Advanced Metering Infrastructure (AMI) Rollout
The empirical and statistical findings offer powerful strategic directions for energy planning and grid modernization in Myanmar: Targeted High-Impact Deployments: The strong linear relationship (R2=0.7796) proves that prioritizing Advanced Metering Infrastructure (AMI) smart meters should not be done uniformly. Instead, policy mandates must prioritize high-throughput, high-loss clusters like Hlaingtharyar, Shwepyitha, and Mingaladon. Implementing AMI in these areas will yield the highest return on investment (ROI) by immediately curbing non-technical commercial losses. 
Transition to Smart Pre-paid Frameworks: Transitioning high-loss zones into AMI-enabled smart pre-paid frameworks will completely eradicate the post-billing collection risk, ensuring immediate financial liquidity for utility providers to reinvest in grid expansion and strategic energy sustainability.

Conclusion
The study shows that Advanced Metering Infrastructure can support modernization of electricity distribution management by improving real-time monitoring, billing transparency, and identification of technical and commercial losses. The AMI system evaluated in Yangon integrated smart meters, data concentrator units, communication networks, centralized servers, and meter data management functions to support automated data collection and utility decision-making. The reported energy data showed a measurable difference between distributed, billed, and collected electricity, indicating that revenue recovery and loss reduction remain important operational challenges. The study also reported MMK 13.38 billion in revenue recovery during the 2023–2024 fiscal year, suggesting potential financial benefits from digital metering infrastructure. High-load townships require priority attention because larger distribution volumes were associated with greater collection gaps. Overall, AMI can provide a practical framework for improving electricity accounting and distribution efficiency, but its effectiveness depends on accurate data, secure communication systems, consumer acceptance, and transparent implementation.
Limitation
This study is limited by incomplete reporting of the underlying township-level dataset and inconsistencies between some summary values, tables, and figures. The SARIMA forecasting model is mentioned, but detailed model parameters, diagnostics, and forecast accuracy measures are not presented. The analysis focuses mainly on operational and financial indicators and does not fully assess cybersecurity, data privacy, consumer acceptance, installation cost, maintenance cost, or long-term return on investment. The results are based on selected townships in Yangon and may not represent all regions of Myanmar. Future studies should provide complete raw data, verified calculations, model validation, and broader technical and economic assessment.
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5.07 5301979 5030566 4975000 55566

Mean 10.28571Mean 4118922.237Mean 3680392.048Mean 3458017Mean 222374.9048

Standard Error 0.54464Standard Error 538137.5987Standard Error 471534.0191Standard Error 441506.4Standard Error 32597.58266

Median 9.9Median 3661500Median 3250100Median 3100800Median 212000

Mode #N/A Mode #N/A Mode #N/A Mode #N/A Mode #N/A

Standard Deviation 2.495854Standard Deviation 2466056.28Standard Deviation 2160840.335Standard Deviation 2023236Standard Deviation 149380.89

Sample Variance 6.229286Sample Variance 6.08143E+12Sample Variance 4.66923E+12Sample Variance4.09E+12Sample Variance 22314650303

Kurtosis -0.58184Kurtosis 6.189485025Kurtosis 6.363726129Kurtosis 6.436811Kurtosis 4.521103913

Skewness 0.379778Skewness 2.300802218Skewness 2.271489763Skewness 2.264402Skewness 2.101162164

Range 9.2Range 11432750Range 10186020Range 9580000Range 606020

Minimum 6Minimum 867250Minimum 763980Minimum 720000Minimum 43980

Maximum 15.2Maximum 12300000Maximum 10950000Maximum 10300000Maximum 650000

Sum 216Sum 86497366.97Sum 77288233Sum 72618360Sum 4669873

Count 21Count 21Count 21Count 21Count 21

Confidence 

Level(95.0%) 1.136099

Confidence 

Level(95.0%) 1122535.36Confidence Level(95.0%) 983602.7279

Confidence 

Level(95.0%) 920966.2

Confidence 

Level(95.0%

) 67997.3659
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No. Township

System Loss Before 

Installation

System Loss 

After 

Installation

Remarks (Difference)

1 Dawbon 13.05% 6.08% -6.97%

2 Pabedan 9.17% 3.17% -6.00%

3 South Okkalapa 11.11% 9.96% -1.15%

4 Kawhmu 15.40% 8.23% -7.17%

5 Thongwa 10.43% 8.18% -2.25%

6 Dala 11.63% 6.70% -4.93%

8 Kyauktada 12.88% 4.23% -8.65%

9 Lanmadaw 7.97% 2.40% -5.57%

10 Latha 9.28% 3.56% -5.72%

11 Pazundaung 11.63% 7.10% -4.53%

12 Botahtaung 12.08% 3.80% -8.28%

13 Shwelinpan 3.71% 1.25% -2.46%

14 Ahlone 12.90% 8.31% -4.59%

15 Dagon Myothit (South) 24.41% 14.52% -9.89%

16 Hlaingthaya (East) 16.73% 11.15% -5.58%

17 Hlaingthaya (West) 17.15% 10.33% -6.82%

18 Shwepaukkan 17.02% 5.12% -11.90%

19 Thanlyin 7.29% 5.50% -1.79%

20 Letpadankon 10.06% 8.42% -1.64%

21 Kyauktan 7.29% 3.52% -3.77%

Table: AMI Meter Installation and Reduction in Distribution Losses (%)
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Induction type Energy meter
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