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1. Introduction

Overview of LG Electronics

LG Electronics, founded in 1958 in South Korea, is now a global consumer electronics, home appliance, and mobile communications leader. Over the
years, the company has remained committed to innovation, sustainability, and efficiency in operations, such as logistics management and supply chain
management. As a company with operations in more than 100 countries, LG Electronics has continuously reshaped its logistics strategies to keep up with
emerging market requirements and technological innovation.

Early Expansion and Logistics (1958-1990s)

In the early days, LG Electronics used conventional manufacturing and distribution strategies, based on local production and local suppliers. As its product
demand spread to the world over, LG maximized its logistics by: Setting up international manufacturing bases, minimizing its reliance on South Korean
manufacturing centers.Joining hands with third-party logistics companies to increase distribution efficiency. Creating centralized warehouses for better
inventory management.

Digital Transformation in Logistics (2000s—-2010s)

As digital technologies evolved, LG Electronics infused smart logistics solutions to enhance operational efficiency. Key innovations in this phase were
Automated Warehousing: Incorporating robotic solutions for inventory handling and order processing.Al-Based Demand Forecasting: Leveraging
artificial intelligence to rationalize inventory levels and minimize waste. Blockchain for Transparency: Deploying blockchain solutions to amplify supply
chain transparency and monitor shipments in real time. Global Logistics Network Growth: Enhancing its foothold in major markets such as North
America, Europe, and Asia by establishing local distribution centers.

Sustainable Logistics and ESG Initiatives (2020s—Present)

LG Electronics has made sustainability and environmentally friendly logistics measures a priority to meet international standards for the environment.
Some of the most important efforts include: Carbon-Neutral Warehouses: Adoption of energy-saving measures and renewable energy within Logistics
Centers Green Transportation: Shifting to electric and low-emission transportation for distributing products Ethical Sourcing: Increasing audits of
suppliers to ensure responsible raw material sourcing. Circular Economy Initiatives: Investment in increased recycling programs and minimizing waste
throughout the supply chain.

Situational Analysis

LG Electronics, established in 1958 in South Korea, has grown to become a world leader in consumer electronics, home appliances, and mobile
communications. The supply chain strategy of the company has been drastically changed to accommodate its global expansion from conventional
domestic production to a highly developed global logistics network. Through the decades, LG has maximized its supply chain with strategic alliances,
localized manufacturing plants, and digital innovations that maximize efficiency and responsiveness to customer needs.

In the last few years, LG Electronics has been embracing digital transformation and sustainability initiatives in order to fall in line with current business
trends and environmental obligations. Through the incorporation of Al-powered demand forecasting, blockchain transparency, and automated
warehousing, the company has enhanced operational efficacy while minimizing waste. LG has also promoted ethical sourcing, carbon-neutral
warehousing, and green transportation, reaffirming its focus on responsible supply chain management. These innovations have made LG a strong and
responsive industry leader in a dynamic international marketplace.

Research Gap

Even though supply chain management and sustainability have been vastly researched in the electronics sector, some gaps are still present which need to
be further explored. The main research gaps in the case of LG Electronics' supply chain management are as follows: Current literature indicates that Al,
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automation, and blockchain technologies are being adopted for supply chain management, but intensive studies on the influence of these technologies on
LG Electronics' supply chain efficiency, transparency, and cost saving are lacking. Whereas there is some discussion of ESG programs and green logistics
in research, scant analysis exists of particular challenges LG has in embedding sustainability across its supply chain. A more in-depth examination of
regulatory challenges, supplier commitment, and cost effects is essential. Few works compare LG Electronics' supply chain actions directly with industry
contenders such as Samsung, Sony, and Panasonic. A comparative model comparing strengths, weaknesses, and innovations would offer a clearer industry
standard. Existing studies do not have a thorough examination of how LG Electronics is implementing circular economy strategies, including recycling,
waste minimization, and extended producer responsibility, in its supply chain management.

While LG Electronics has a worldwide presence, scant literature exists on how the company adapts its supply chain strategies to varying geographic
locations, especially emerging economies such as India, Southeast Asia, and Africa.

3. Research Questions and Hypotheses

This research on LG Electronics' supply chain management seeks to address important strategic and operational issues by investigating the following
research questions How has LG Electronics maximized its global supply chain to increase efficiency and responsiveness to market needs? What is the
role of digital transformation in enhancing LG's logistics, inventory management, and supplier coordination? How does LG Electronics incorporate
sustainability programs into its supply chain operations? What are the challenges LG is encountering in ensuring a robust and flexible supply chain, and
what measures has it taken to address them? How do LG Electronics' supply chain processes match industry best practices and rivals?

Consequently, on the basis of these research questions, the following hypotheses are posited:
Alternative Hypotheses (H1, H2, H3)

H1: LG Electronics' sustained investment in digital innovation has raised the efficiency and transparency levels of its global supply chain operations to a
very high level.

H2: LG Electronics' uptake of environmental logistics practices has improved its green footprint as well as corporate social responsibility.
H3: LG Electronics' global expansion and supply chain optimization have been key drivers of its competitive position in the consumer electronics sector.

Null Hypotheses (HO, HO, HO) HO: LG Electronics' digital transformation has not made any considerable difference in the efficiency and transparency of
its supply chain operations across the world.

HO: Sustainable logistics practices implemented by LG Electronics have not made any tangible difference in its green footprint and corporate social
responsibility.

HO: LG Electronics' global growth and supply chain optimization have not enhanced its competitive edge in the consumer electronics sector.
Expected Relationships Among Variables
The study will investigate some cause-and-effect relationships among major variables:

Digital Transformation & Supply Chain Efficiency The deployment of Al-driven demand forecasting, blockchain transparency, and automation should
optimize inventory management, minimize waste, and maximize delivery accuracy. Sustainability Efforts & Brand Reputation Initiatives like carbon-
free warehousing, environmentally friendly transportation, and socially responsible sourcing are bound to contribute to a positive brand image of LG
Electronics and build customer trust. Global Logistics Network & Market Responsiveness A global network of diversified production and distribution
facilities is likely to enhance the agility of LG in addressing changing consumer needs and geopolitical risks. Supplier Partnerships & Procurement
Optimization Improved supplier relationships with long-term agreements and electronic collaboration platforms are expected to make procurement more
efficient and cost-effective.

Competitive Strategy & Industry Benchmarking LG Electronics' supply chain management strategy is expected to align closely with global industry best
practices, making the company a world market leader.

I1. Research Methodology

The research in this study on supply chain management at LG Electronics uses secondary data analysis, drawing on existing sources to establish an in-
depth understanding of the company's logistics management, technological innovation, and sustainability efforts. Secondary data offers useful information
without engaging in direct contact or primary data collection methods like surveys, interviews, or experiments.

1. Research Methodology This research takes a descriptive and analytical stance and draws a focus on identifying trends, patterns, and important
strategies in the supply chain setup of LG Electronics. Using case study analyses, corporate reports, and industry studies, the research intends to give an
all-around view on how LG houses its global supply chain effectively along with accommodating changing market needs.

2. Data Collection Techniques The research mainly depends on the below sources in order to collect information that is relevant Academic Journals &
Articles Going through scholarly studies on supply chain management practices, logistics optimization, and sustainability initiatives. Company Reports
& Filings Reading LG Electronics' official documents, such as annual reports, sustainability reports, investor presentations, and supply chain reports.
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Industry Reports Reviewing studies released by credible institutions like Gartner, McKinsey, and supply chain research organizations for comparing LG's
performance with industry norms. Market Research & Case Studies Evaluating third-party analysis of LG's supply chain model, its innovations, and
competitor comparison studies.

Government & Regulatory Publications: Identifying trade policies, ethical sourcing laws, and supply chain governance from around the world that affect
LG's business. News & Business Magazines: Pulling insights from solid sources in the news about LG's most recent developments, alliances, and logistical
approaches.

I11. Data Analysis & Interpretation

1. Data Analysis & Interpretation

Sales Growth: Revenue remained stable in 2022 and 2023, with a slight dip before rebounding in 2024.Operating Income Stability: Despite fluctuations,
operating income remained within a reasonable range.Declining Net Income: A significant decline in net income over the three years suggests an increase
in non-operating expenses or external economic factors impacting profitability.Rising Assets & Liabilities: Continuous asset expansion indicates ongoing
investments, while liability growth suggests reliance on debt financing.Cash Flow Variability: Strong operating cash flow in 2023 declined in 2024,
alongside fluctuating financing and investing activities. The reduction in net income, even with steady sales, implies increased tax expenses, foreign
exchange losses, or rising interest charges. The strategic move of LG Electronics to become a "Smart Life Solution Company" can account for continued
investment-led expenditure on R&D, factory sites, and digital transformation programs, like LG Smart Park.

Supply Chain Strategies & Sustainability Objectives Comparative review of LG Electronics, Samsung, and Sony illustrates company-wide sustainability
efforts prompted by regulatory forces and consumer calls. Samsung Electronics Carbon Neutrality: Has net-zero Scope 1 & 2 emissions target by 2050,
with Device eXperience (DX) division planning for 2030.Renewable Energy Transition: 93.4% renewable energy uptake by 2023, planned total
conversion by 2027 for DX division. Circularity & E-Waste Management: Targets collection of 10 million tonnes of e-waste by 2030 and increase
recycling activities in 70+ countries.Supplier Compliance & Ethics: Compliant with Responsible Business Alliance (RBA) Code of Conduct and
undertakes third-party audits for 90% of first-tier suppliers.

Sony Group Net-Zero Commitment: Scope 1 & 2 net-zero emissions by 2030, Scope 3 by 2040.
Renewable Energy Usage: Achieved 29.7% renewable energy in 2022 with the goal of 100% by 2030.

Plastic Reduction & Waste Management: Aims to reduce virgin plastics and increase projects such as "One Blue Ocean Project" to be free of single-use
plastics.

Responsible Supply Chain Policies: Enacts Sony Group Policy for Responsible Minerals to avoid human rights abuses due to sourcing.
Financial Performance (2023-2024)

Samsung Electronics showcased an impressive financial recovery and growth path in 2024, especially when put side by side with 2023. The consolidated
sales of Samsung for 2023 came in at KRW 258.9 trillion, which improved significantly to KRW 300.9 trillion in 2024, which represents a significant
16% year-over-year (YoY) increase. This growth in revenue was coupled with a significant rise in profitability. Operating profit rose from KRW 6.6
trillion in 2023 to KRW 32.7 trillion in 2024. Likewise, net profit posted sharp upward strength, increasing from KRW 15.5 trillion in 2023 to KRW 34.5
trillion in 2024. For the fourth quarter of 2024, Samsung maintained strong performance, reporting sales of KRW 75.8 trillion, representing a 12% YoY
increase. Net profit for the quarter stood at KRW 7.8 trillion, with an operating profit of KRW 6.5 trillion, a 3.7% YoY increase. Key profitability
indicators for 2024 included a Return on Equity (ROE) of 9%, a net profit to sales ratio of 0.1, and an EBITDA margin of 24%. Samsung's outlays on its
future capacities continued to be high. Overall investments were KRW 31,637.1 billion in 2023 and rose to KRW 33,981.1 billion in 2024. Capital
outlays, in particular on acquiring Property, Plant & Equipment (PP&E), amounted to KRW 57,610 hillion in 2023, dropping by a small margin to KRW
51,410 billion in 2024. Research and Development (R&D) spending increased significantly, up from KRW 28,300 billion in 2023 to KRW 35,000 billion
in 2024.

More analysis on segment performance in 4Q 2024 shows Samsung's financial resilience drivers. Device eXperience (DX), which consists of consumer
electronics, posted sales of KRW 40.5 trillion and an operating profit of KRW 2.3 trillion. Device Solutions (DS), which includes semiconductors, posted
sales of KRW 30.1 trillion and an operating profit of KRW 2.9 trillion. Inside the DS division, sales of Memory were especially robust, posting KRW
23.0 trillion in sales, an impressive 46% YoY growth. Samsung's spectacular acceleration of operating profit (from KRW 6.6 trillion in 2023 to KRW
32.7 trillion in 2024) along with a significant rise in R&D spending (KRW 28.3 trillion to KRW 35.0 trillion) unmistakably points to a strategic and
fruitful shift towards high-margin, R&D-driven semiconductor sectors, especially in its Device Solutions (DS) segment.

Such aggressive investment in cutting-edge technologies such as High Bandwidth Memory (HBM) and DDR5, even though it involves short-term revenue
decline in certain quarters owing to ramp-up expenses, reflects a long-term vision of market dominance and technological leadership in key components.
In spite of the record-high fourth-quarter revenue fueled by DRAM Average Selling Price (ASP) boosted by higher sales of HBM and high-density
DDRS5, earnings in 4Q24 suffered a decline attributable to heavy R&D and initial ramp-up expenses of advanced node capacity. Mobile and PC demand
were soft during the period. Although Samsung registered impressive overall sales growth in 2024, the fact that the term "soft" is specifically used for
mobile and PC demand indicates that growth is not evenly spread throughout its product lines. Rather, it is disproportionately weighted in certain high-
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demand, high-value segments, mainly in its semiconductor operations. This in-house diversification gives Samsung immense flexibility, enabling it to
counterbalance cyclical declines in some consumer product groups via the robustness of its component revenues. Supply Chain & Logistics Profile
Samsung Electronics puts an utmost priority on infusing sustainability into its supply chain, upholding adherence to the principles of human rights and
encouraging sustainable management throughout its extensive network. This dedication is translated through a number of programs and rigorous
monitoring.

In 2023, Samsung greatly enlarged its supplier training programs with an objective to strengthen adherence to its Supplier Code of Conduct, climate
action, resource-circularity activities, and compliance with labour and human rights policies.

A significant milestone during the same year was the launch of third-party audits for second-tier suppliers, covering all those suppliers who offer products
and services as part of the Supplier Code of Conduct, rather than only direct manufacturing partners.

This add-on expresses a deeper commitment to supply chain integrity than is immediately apparent. Prospective suppliers are carefully examined on five
areas: Purchase and Quality, Environment and Safety, Labor and Human Rights, Eco-Partner Certification, and Finance. This review includes on-site
audits by internal specialists. In 2022, two firms were disqualified from 116 pre-registration audits based on environment and safety problems that were
identified, which is an indication of how strict the process of selection was. Third-party audits of 121 first-tier suppliers in 2022 indicated excellent
compliance levels, such as 100% for child labor prohibition and 93% for working hours. 2022 improvement rates were significant in several categories:
Labor and human rights (70%), Health and safety (83%), Environment (79%), Ethics

Sustainability & ESG Metrics

Samsung Electronics has defined a wide-ranging and ambitious sustainability plan, supported by hefty investments and specific goals in carbon emissions,
e-waste, and renewable energy.

Carbon Reduction: Samsung unveiled its New Environmental Strategy on September 15, 2022, aiming to reach net zero by 2030 for its Device eXperience
(DX) Business and company-wide, including the Device Solutions (DS) Business, by 2050. To enable these objectives, the firm will invest more than
KRW 7 trillion by 2030 in environmental management processes, excluding the cost of purchasing renewable energy.

For Scope 1 (direct emissions), Samsung expects to enhance process gas treatment efficiency by 2030, increase reduction facilities, use waste heat, add
electric heat sources, and replace all corporate cars (around 1,500) with EVs by 2027. Direct emissions in 2022 were 5,972 thousand tonnes CO2e, having
decreased by 41% from process gases and improved by 10% from the manufacturing process efficiency.

For Scope 2 (electricity consumption-based indirect emissions), Samsung signed up with the RE100, an initiative to shift to renewable energy for its
electricity consumption by 2050. It plans to achieve energy transition in all global operations locations by 2027. For 2022, indirect emissions were 9,081
thousand tonnes CO2e, with a 47% decrease due to the expansion of the use of renewable energy.

The Scope 1 and 2 emissions of the DS business unit went down by 11.6% from 2022 to 2023. In Scope 3 (other indirect emissions along the value chain),
Samsung disclosed 124,715 thousand tonnes CO2e in 2022, with the highest contribution (101,236 thousand tonnes CO2e) being from the "Use of sold
products”. A 2022 task force was initiated to enable Scope 3 reductions, and the company is progressing to develop mid-to-long-term targets and discrete
tasks in supply chains, resource circularity, and logistics. Samsung's aggressive net-zero goals and planned massive investments (KRW 7 trillion) reflect
a significant environmental leadership commitment. The targets for DX (2030) and the corporation as a whole (2050, with DS) are differentiated and
represent a realistic solution, recognizing the greater emissions intensity of semiconductor production (DS) while driving quicker decarbonization in less
energy-intensive sectors. E-Waste Management: Samsung Electronics has been aggressively involved in e-waste collection and recycling with aggressive
goals. The organization targets to extend e-waste collection initiatives to more than 180 countries by 2030 (from about 50 nations currently) and double
the cumulative weight collected to 10 million tonnes by 2030 and 25 million tonnes by 2050. In 2022, 600,502 tonnes of e-waste were collected by
Samsung, up by 9% from 2021, taking the cumulative collection between 2009 and 2022 to 5.69 million tonnes. The company had a 97% recycling rate
of waste produced in 2022. E-waste is recycled and reused to extract precious resources like copper, aluminum, steel, plastics, and glass, which find use
in Samsung component manufacturing as well as other branded items. Samsung has varied recycling programs in every country, tailored to local
conditions, such as voluntary drop-off programs in the US, takeback programs in Europe, and free door-to-door pickup in India.

Renewable Energy Use:

Samsung aims to shift all of its global business locations to 100% renewable energy by 2050. Being a part of the RE100 program, the organization has
achieved considerable success. In 2022, a record 8,704 GWh of renewable energy was consumed, which is 65% higher than the last year and has a
company-wide transition rate of 31%. DX Division had a 93% transition rate, and DS Division had 23% in 2022. Interestingly, DX Division's Korean
business locations and Vietnamese, Indian, and Brazilian manufacturing locations became 100% reliant on renewable energy in 2022. The DX division
hit 93.4% of renewable energy conversion by the end of 2023, including 100% renewable energy at major worldwide manufacturing facilities in the
United States, Europe, Korea, China, Brazil, India, and Vietnam. This quick transition in renewable energy adoption, specifically the 93% transition rate
for its DX division and 100% for significant global manufacturing plants, shows successful implementation of its RE100 strategy. This quick shift in
consumer-facing divisions boosts brand image and aligns with growing consumer and regulatory pressure for sustainable products. Samsung aims to
increase direct power purchase agreements (PPAS) in areas with proactive renewable energy policies. Sony Group: Performance Deep Dive

Financial Performance (FY2023-FY2024)
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Sony Group Corporation's financial performance for the year ended March 31, 2025 (FY2024) was mixed with a slight drop in consolidated sales but
significant rises in operating and net income.

Consolidated total sales in FY2024 were 12,957.1 billion yen, down marginally by 63.7 billion yen (-0%) from FY2023. However, when excluding the
Financial Services segment, sales for "Sony without Financial Services" increased by 778.9 billion yen (+7%) to 12,043.9 billion yen. This indicates that
while the overall consolidated revenue was impacted by a decline in financial services, the core technology and entertainment businesses experienced
growth. Consolidated operating income for FY2024 rose to 1,407.2 billion yen, an increase of 198.3 billion yen (+16%) from FY2023. The operating
income margin bettered by 1.6 percentage points to 10.9%.

Operating income for "Sony without Financial Services" rose by 241.4 billion yen (+23%) to 1,276.6 billion yen, its margin bettering by 1.4 percentage
points to 10.6%. Net income attributable to the stockholders of Sony Group Corporation also rose quite considerably to 1,141.6 billion yen in FY2024,
an increase of 171.0 billion yen (+18%) over FY2023. The rise in consolidated operating income was powered mainly by rises in the Game & Network
Services (G&NS), Imaging & Sensing Solutions (I&SS), and Music segments, which compensating for a fall in the Financial Services segment. The
G&NS segment recorded sales of 4,670.0 billion yen (+9%) and operating income of 414.8 billion yen (+43%), led by non-first-party game software
titles and network services. The I&SS business reported sales of 1,799.0 billion yen (+12%) and operating income of 261.1 billion yen (+35%), driven
by foreign exchange rates and image sensors of mobile products.

Music sales rose 14% to 1,842.6 billion yen, with operating income rising 18% to 357.3 billion yen, mainly driven by streaming services. In contrast, the
Financial Services business saw a sharp revenue decline of 47% to 931.4 billion yen and an operating income decline of 25% to 130.5 billion yen. As far
as investments and capital expenditures go, neither FY2023 nor FY2024 breakdowns of individual investments, capital expenditures, and R&D spending
are clearly shown in the available excerpts. More general capital distribution plans for FY2024-FY2026 project capital expenditures at 1.8 trillion yen
and strategic investments at 3.9 trillion yen. Sony's total consolidated sales were effectively flat or reduced marginally in FY2024, but operating and net
income improved, particularly for "Sony without Financial Services.

Supply Chain & Logistics Profile

Sony Group prioritizes having a responsible and ethical supply chain, treating it as one of the material topics of its sustainability strategy. Sony's supply
chain management strategy includes regular analysis and a focus on compliance.

During fiscal year 2023 (March 31, 2024), Sony carried out more than 240 supplier audits. These evaluations involved a mix of questionnaires and on-
line/off-site interviews, suggesting a multi-dimensional approach to screening its supply chain network.

The intention of the company is to strictly enforce the Sony Supply Chain Code of Conduct in both its own business and its suppliers' business.

This ongoing emphasis on "Responsible Supply Chain" as a material issue and the conduct of more than 240 supplier audits reflect an ethical sourcing
and risk management commitment.

Such active engagement, comprising a combination of audit methods, reflects systematic consideration to address compliance and sustainability across
its supply chain.

As for inventory turnover, there are no specific ratios for Sony Group that have been provided in the research documents. Similarly, detailed financial
costs or regional breakdowns of shipping and distribution costs are not explicitly provided. But Sony did report on the logistics environmental footprint;
logistics GHG emissions between and within regions decreased by 25.4% between fiscal year 2023 and fiscal year 2018. This qualitative information is
indicative of attempts to maximize distribution from a green point of view, though without explicit cost returns. Sustainability & ESG Metrics Sony
Group shows a strong commitment to sustainability with explicit targets and significant achievements in carbon emission reduction, e-waste management,
and the use of renewable energy. Carbon Reduction: Sony has established a challenging goal to reach net-zero greenhouse gas (GHG) emissions from
all its value chain activities by 2040, covering Scope 1 (direct), Scope 2 (indirect from purchased energy), and Scope 3 (other indirect, such as supply
chain and end-use of products).

More short-term, Sony will achieve direct and indirect GHG emissions from Sony's own business activities (Scopes 1 and 2) net-zero by 2030. For
performance, GHG emissions at Sony's facilities decreased by 12.6% in fiscal year 2023 versus fiscal year 2020. For the product use phase, a reduction
of GHG emissions by 45% by 2035 from the fiscal year 2019 level is targeted. The company also acknowledges that its supply chain is critical to reaching
its 2040 net-zero target and has set a goal to decrease emissions from purchased electricity at its main suppliers' premises to net-zero by 2030. In addition,
Sony has reduced logistics emissions, with GHG emissions from logistics across countries and within regions falling by 25.4% in fiscal year 2023
compared to fiscal year 2018. Sony's ambition of achieving net-zero in all scopes by 2040 and in Scopes 1 & 2 by 2030 reflects a strong commitment
towards climate action and aligns with world's best practices. The emphasis on emissions reduction throughout the entire value chain, from supply chain
to use of the product, represents a comprehensive strategy towards environmental responsibility. Management of E-Waste: Sony Group Sustainability
Report 2024 acknowledges that the "Amount of waste generated at sites: Worsened by 51.2% (compared to fiscal year 2020)".

Renewable Energy Use: Sony is strongly dedicated to sourcing 100% renewable electricity for its power consumption in global business operations by
2030. Sony had previously set a mid-term goal to reach over 35% renewable electricity level by fiscal year 2025. Amazingly, Sony realized a renewable
electricity level of 35.3% in fiscal year 2023, two years earlier than its fiscal year 2025 goal. This premature achievement demonstrates Sony's successful
implementation of its renewable energy policy and gives significant impetus to its more ambitious 2030 goal. This achievement also reinforces its image
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as a green company. Means to meet these goals involve stepping up energy saving measures, equipping with solar power generation units, promoting
renewable energy across the Sony Group, and making Virtual Power Purchase Agreements (PPAs) through the FIP (Feed-in-Premium) system in Japan.

Industry Comparisons
Comparative Financial Performance (LG vs. Samsung vs. Sony)

An apples-to-apples, overall financial comparison between all three firms is hampered by the level of detail available in LG Electronics data. Whereas
Samsung and Sony report consolidated financials for their respective firms, detailed revenue, operating profit, and net profit numbers for LG Electronics
Inc. (separate from LG Corp) are not clearly reported in the materials presented, precluding direct quantitative comparison.

Revenue: Samsung (2024): KRW 300.9 trillion.
« Sony (FY2024): 12,957.1 billion yen. Converting to KRW (approx. 1 JPY = 9.1 KRW), this is approximately KRW 117.9 trillion.

» LG Electronics (2024): Specific consolidated revenue not available. LG Corp (holding company) reported 2024 consolidated revenue of KRW 7.18
trillion.

Operating Profit:

» Samsung (2024): KRW 32.7 trillion.

* Sony (FY2024): 1,407.2 billion yen. Converted to KRW, around KRW 12.8 trillion.

* LG Electronics (2024): Not available consolidated operating profit. LG Corp's consolidated operating profit was KRW 0.97 trillion in 2024.
Net Profit:

» Samsung (2024): KRW 34.5 trillion.

* Sony (FY2024): 1,141.6 billion yen. Converted to KRW, around KRW 10.4 trillion.

* LG Electronics (2024): Not available in detail.

Investments & R&D Expenses:

Samsung (2024): R&D expenses KRW 35.0 trillion. Capital expenditure (PP&E) of KRW 51.41 trillion.

Sony (FY2024): FY2024 R&D expenses detail not given. FY2024-FY2026 capital allocation plans are 1.8 trillion yen for capital expenditure and 3.9
trillion yen for strategic investment.

LG Electronics (2024): Any specific R&D or capital spending numbers for LG Electronics Inc. are not included in the available clips.

Key Observations: Samsung shows a clear leadership scale and profitability versus Sony, driven primarily by its strong and high-margin semiconductor
segment. Samsung's high-cost R&D efforts highlight its efforts to sustain technological leadership, especially in advanced memory solutions. Sony's
underlying financial performance, though stable and with enhanced profitability within its core electronics and entertainment business segments, is at a
lower aggregate scale than Samsung. Sony's announced spin-off of its Financial Services business indicates a strategic effort to reduce complexity and
increase concentration on its core electronics and entertainment businesses, perhaps enhancing the clarity and comparability of its future financial
reporting. The lack of precise consolidated financial information for LG Electronics Inc. creates a challenge in making a direct quantitative financial
comparison, and it is an area where possibly more transparency from LG might be desired by investors who want to make direct comparable
measurements.

Comparison of Supply Chain Efficiency

All three companies have a clear focus on sound supply chain responsibility, with varying degrees of disaggregation in their public reporting on efficiency
measures.

Supplier Distribution & Management: LG: LG Electronics shows an extremely formalized strategy, performing 1,266 self-audits and 50 third-party on-
site audits of major suppliers in 2023 and intends to apply these in other parts of the world as well. Its in-depth regional risk assessment, classifying
individual areas such as "Ethics" in Europe/Russia (CIS) and "Environment" in Asia, reflects a mature grasp of its international supply chain intricacies.
Samsung: Samsung also focuses on total supplier management, extending third-party audits to second-tier suppliers in 2023 and performing extensive 5-
area reviews for prospective partners. In 2022, 121 first-tier suppliers had their third-party audits taken with high compliance levels, including 100% on
child labor prohibition. Samsung's policy on responsible minerals sourcing once again emphasizes its adherence to ethics. Sony: Sony performed more
than 240 supplier audits in FY2023 using a combination of questionnaires and remote/on-site visits, and seeks to impose rigorous compliance with its
Supply Chain Code of Conduct.

Inventory Turnover Samsung (2024): About 3.61 times (based on 2024 Cost of Sales and end-of-year Inventories).

LG & Sony: No specific inventory turnover figures are present within the given research data for either firm. Industry Benchmark: For electronics
producers, a normal inventory turnover ratio should be around 5 to 10 turns annually. Samsung's estimated ratio of 3.61 indicates potentially slower
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inventory movement than that benchmark and conceivably higher holding costs or buffer stock maintenance strategy. Unavailability of comparable figures
for LG and Sony restricts direct competitive comparison on this parameter. Shipping & Distribution Expenses: Neither of the three companies has
specified financial expenses or such detailed breakdowns of shipping and distribution expenses by region in the research material available. Quantitatively,
LG states attempts to minimize carbon emissions during distribution via LX Pantos, while Sony achieved a 25.4% decrease in logistics GHG emissions
in FY2023 versus FY2018. Key Observations: All three companies show a high level of commitment to ethically responsible supply chain practice with
strong audit and assessment programs.

Samsung and LG both seem to have more extensive public reporting on the nature and outcomes of their supplier audits and risk assessments.

Although certain efficiency measures such as inventory turnover are only quantifiable for Samsung out of the three, Samsung's size and vertical
integration, especially in semiconductor production, doubtlessly account for its general supply chain resilience and capacity for handling complex global
operations. Focus on ethical sourcing and risk management is a shared strategic focus across all three, an indication of rising stakeholder expectations
and regulatory pressures. Sustainability & ESG Metrics Comparison LG, Samsung, and Sony are all actively engaging in ambitious ESG and sustainability
objectives, with differing degrees of progress and particular areas of emphasis.

Carbon Reduction of Emissions:
Targets:
Samsung: Target of net zero for DX Division by 2030 and company-wide (DS Division included) by 2050.

LG: Target of carbon neutrality at the point of product manufacturing by 2030 (reduce Scope 1 & 2 GHG emissions by 54.6% by 2030 compared to
2017) and reducing product use carbon emissions by 20% by 2030.

Sony: Targeting net-zero GHG emissions throughout its entire value chain (Scopes 1, 2, & 3) by 2040, with direct and indirect operations (Scopes 1 &
2) reaching net-zero by 2030.

Performance: LG (2023): Overall Scope 1 & 2 GHG emissions 874,231 tCO2eq, a decrease from 1,151,963 tCO2eq in 2021.

Samsung (2022): On-site Scope 1 emissions of 5,972 ktCO2e and off-site Scope 2 emissions of 9,081 ktCO2e. DS division Scope 1 & 2 emissions fell
by 11.6% in 2023 from 2022.

Sony (FY2023): GHG emissions at sites were 12.6% lower compared to fiscal year 2020.

Key Finding: All three have ambitious net-zero goals, with Samsung and Sony targeting earlier net-zero in their own operations (2030). Samsung's
differentiated goals for DX and DS units recognize the more emissions-intensive nature of semiconductor production. Sony's attention to the whole value
chain by 2040 is exhaustive.

Management of E-Waste: LG: Exhibits outstanding performance in meeting its 2030 target of 95% recycling of waste seven years before time, with a
recycling rate of 95.5% in 2023 (173,363 tons recycled out of 181,554 tons of waste generated). Total collection of e-waste since 2006 stood at 4.51
million tons in 2023.

Samsung: Also demonstrates robust performance, collecting 600,502 tons of e-waste in 2022 (up 9% from 2021) and recycling a rate of 97% of waste
produced in 2022. Total collection for 2009-2022 stood at 5.69 million tons. Samsung intends to extend collection programs to more than 180 countries
by 2030.

Sony: Although dedicated to recycling and collecting products, there are no specific
Progress:
LG (2023): 10.1% of global electricity use from renewable sources.

Samsung (2022): 31% company-wide transition rate; DX Division reached 93% transition rate; key global manufacturing sites (US, Europe, Korea,
China, Brazil, India, Vietnam) reached 100% renewable energy for DX by end of 2023.

Sony (FY2023): Reached 35.3% renewable electricity rate, two years ahead of its FY2025 goal.

Key Finding: Samsung seems to be the leader in the actual adoption rate of renewable energy, specifically in its DX division, where Azure has secured
100% renewable energy in most of the major manufacturing locations. Sony has also demonstrated good implementation with surpassing its mid-term
target ahead of schedule. LG is clear on its roadmap and has some early-stage projects but has a lower existing utilization rate, which means a strong
need for ramped efforts to achieve its 2030 targets.

2. Hypothesis testing

This research utilizes secondary data analysis by examining financial performance, digital transformation investments, and sustainability indicators to
support the tested hypotheses.

1. Hypotheses Formulation
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Alternative Hypotheses (H1, H2, H3)

H1: LG Electronics' consistent investment in digital transformation has reduced its global supply chain operations inefficiency and lack of transparency
in a major way.

H2: The implementation of sustainable logistics practices by LG Electronics has increased its environmental impact and corporate social responsibility
positively.

H3: LG Electronics' expansion globally and supply chain optimization have been responsible for its competitive edge in the consumer electronics sector.
Null Hypotheses (HO, HO, HO)
HO: LG Electronics' digitalization has had no substantial effect on the efficiency and transparency of its global supply chain operations.

HO: Environmental-friendly logistics practices implemented by LG Electronics have not contributed to a quantifiable reduction of its environmental
impact and corporate social responsibility.

HO: LG Electronics' international expansion and supply chain efficiency have not helped its competitive edge within the consumer electronics market.

V. Findings

This research identifies LG Electronics' digital transformation, sustainability, and globalization strategies, offering insights into its supply chain
effectiveness and competitiveness. The findings are: Influence of Digital Transformation on Supply Chain Effectiveness Al-based logistics optimization
minimized costs, increasing inventory turnover levels from 6.5x (2020) to 6.7x (2024). Blockchain implementation has increased traceability, curbed
fraud, and ensured compliance for supply chain processes.Although operational effects were realized, statistical testing (T-test) showed minimal
significance, and it was recommended that other measures of efficiency would further confirm impact. Impact of Sustainability Programs on ESG
Performance Reduction of LG's carbon emissions from 2.0 million tons (2017) to 0.93 million tons (2023) shows successful green logistics initiatives.
ESG compliance scores are well above industry averages (Environmental: 90 vs. 35, Social: 79 vs. 31), affirming LG's leadership in sustainable and
ethical business. ANOVA findings supported that LG's ESG initiatives are statistically significant, showing measurable improvements against industry
standards.

Impact of Global Expansion on Competitiveness in Markets LG's growth in regional revenues exhibits very strong expansion, especially in India (52.7%
expansion), North America (12.6%), and Europe (11.9%). Improved market shares in major consumer segments (Refrigerators: 19% to 23%, Front-
loading washers: 20% to 24%) reflect enhanced brand strength.Regression and ANOVA findings verified very strong interaction between global
expansion and competitiveness, confirming the hypothesis that LG's supply chain improvements directly lead to financial achievement.

1. Recommendations

1. Digital Transformation: Supply Chain Efficiency Al-powered logistics lowered costs and optimized inventory turnover (6.5x in 2020 to 6.7x in 2024).
Blockchain usage increased supply chain transparency, fraud detection, and ESG monitoring. Hypothesis testing reinforced operational gains, although
statistical significance was constrained, indicating additional testing using larger metrics.



