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INTRODUCTION
1. Research significance

Capital structure is a pivotal element of corporate financial management,
reflecting a firm's capital mobilization strategy, financial safety, profitability, and
overall enterprise value. Establishing an optimal capital structure enables
businesses to maintain financial stability, minimize the cost of capital, and
maximize shareholder wealth. Conversely, an inefficient capital structure can
escalate liquidity pressures, erode profitability, and pose significant financial risks,
ultimately undermining the enterprise's sustainable development.

Hydropower is a key renewable energy sector that leverages natural
geographical advantages, such as river systems and steep terrain, to convert kinetic
energy from water flow into electricity. In Vietnam, hydropower plays a vital role
in ensuring national energy security and providing a sustainable energy source for
socio-economic development. However, the sector is characterized by unique
operational features, including substantial capital requirements, high financial
leverage, and long payback periods. While hydropower projects face significant
risks related to natural conditions and macroeconomic policies, they benefit from
stable cash flows and low operational risks once commissioned.

The global economic landscape is currently undergoing a rapid transition
toward green energy and sustainable development, with hydropower serving as a
cornerstone of this shift. In practice, most Vietnamese hydropower enterprises face
several critical challenges: (1) a disproportionately high reliance on debt within their
capital structures; (i1) the absence of a target capital structure aligned with their
specific scale and strategic development phases; (ii1) a lack of systematic and
periodic evaluations of their financial frameworks; and (iv) a capital structure that
fails to drive long-term operational efficiency or maximize enterprise value.
Furthermore, intensifying competition from other renewable sources, such as wind
and solar power, makes the research into capital structure optimization for
hydropower firms more urgent than ever.

Driven by the aforementioned research context, the author has selected the
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topic: 'Capital Structure of Hydropower Enterprises Listed on the Vietnam Stock
Exchange.! The primary objective of this dissertation is to conduct a
comprehensive evaluation of the current capital structure of listed hydropower
firms, examine its impact on operational performance, and identify the key
determinants influencing these financial frameworks. By pinpointing existing
limitations and their root causes, the study proposes strategic solutions to optimize
capital structure, ultimately aiming to maximize enterprise value in the long term.
2. Research objectives and tasks

- Research Objectives: To clarify the current state of capital structure among
hydropower enterprises listed on the Vietnam Stock Exchange, and subsequently
propose synchronized solutions to optimize the capital structure for these firms.

- Research Tasks: To achieve the aforementioned objectives, the
dissertation shall perform the following research tasks:

+ First: To systematize and further clarify the theoretical foundations of
capital sources and corporate capital structure.

+ Second: To analyze and evaluate the current state of capital structure
among listed hydropower enterprises on the Vietnam Stock Exchange for the
period 2020-2025; to empirically test the determinants influencing their capital
structures, thereby deducing key achievements, existing limitations, and the
underlying causes of those limitations.

+ Third: To propose a comprehensive system of solutions aimed at
optimizing the capital structure of hydropower enterprises listed on the
Vietnam Stock Exchange through 2030, with a visionary outlook toward 2050.
3. Research objects and scope

- Research Objects: The primary object of this research is the capital
structure of enterprises

- Research Scope:

+ Content Scope: The dissertation focuses on analyzing capital structure
through the lens of ownership relationships, specifically examining debt financing

and owner's equity.
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+ Subject and Geographical Scope: The research is conducted on 20
hydropower enterprises listed on the Ho Chi Minh City Stock Exchange (HOSE)
and the Hanoi Stock Exchange (HNX). These entities are selected based on the
high concentration and dominance of hydropower production and business
activities in their operational portfolios.

+ Time Scope.: The empirical analysis and evaluation of the current state are
conducted for the period from 2020 to September 2025. The proposed strategic
orientations and solutions are projected toward 2030, with a long-term vision
toward 2050
4. Research methodology

The dissertation employs a methodological triangulation, integrating
dialectical and historical materialism with rigorous data collection, descriptive
statistics, and synthetic analysis. The core quantitative framework utilizes
advanced econometric models, including OLS, FEM, REM, and GLS. To ensure
empirical validity, the research rigorously diagnoses potential model violations -
specifically  autocorrelation,  heteroscedasticity, multicollinearity, and
endogeneity - while verifying the goodness - of - fit and suitability of the models
for the dataset using STATA.

The research process employs a quantitative approach utilizing panel data
for the 2020-2025 period, structured through the following systematic steps:

- Step 1. Specity the research model and select the corresponding variables.
Conduct descriptive statistical analysis and evaluate the correlation matrix to examine
the relationships between variables using STATA software

The research variables include:

Dependent variable: Capital Structure (LEV) = Liabilities / Equity

Independent variable:

(1) Business size (SIZE): measured by Logarithm (Total assets).

(2) Profitability (ROA): measured by Net Profit/Total Assets.

(3) Asset structure (TANG): measured by tangible fixed assets/total assets.

(4) Liquidity (LIQ): measured by current assets/current liabilities.

(5) Growth Outlook (GROW): measured by the growth rate of total assets:
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[Assets in year (t) — Assets in year (t-1)]/Assets in year (t-1)

(6) Cost of debt (INRATE): measured by interest expense/Average total debt.

The econometric model studied takes the form of:

LEV, = B0 + P1SIZEi + p2ROA;; + B3TANG:: + B4LIQi; + BSGROWj;
+ B6INRATE; + u,

Hypotheses proposed in the model for listed hydropower companies:

H1.1: The larger the company size, the higher the debt-to-equity ratio.

H1.2: The greater the profitability, the lower the debt-to-equity ratio.

H1.3: The greater the growth, the higher the debt-to-equity ratio.

H1.4: The larger the fixed assets, the higher the debt-to-equity ratio.

H1.5: The greater the solvency, the higher the debt-to-equity ratio.

H1.6: The higher the cost of borrowing, the lower the debt-to-equity ratio.

- Step 2: Conduct regression analysis using Ordinary Least Squares (OLS),
Fixed Effects Model (FEM), Random Effects Model (REM), and Generalized
Least Squares (GLS). Subsequently, perform diagnostic tests to identify potential
model violations, including autocorrelation, heteroscedasticity, multicollinearity,
and endogeneity.

Regression Method Selection:

+ Ordinary Least Squares (OLS)

+ Fixed Effects Model (FEM)

+ Random Effects Model (REM)

+ Generalized Least Squares (GLS)

- Step 3: Identification of the optimal model, analysis, and presentation of
research results.

5. Scientific and practical significance of the thesis

+ From a scientific perspective: The dissertation has systematized and
further enriched the theoretical foundations of capital structure; simultaneously,
it provides robust scientific evidence on capital structure and its determinants
within the context of hydropower enterprises listed on the Vietnam Stock

Exchange. The thesis has empirically validated established capital structure
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theories by applying them to a specialized industry — Hydropower - within the
Vietnamese market. Furthermore, it introduces a novel approach to capital
structure from the perspective of strategic financial planning and corporate
managerial decision-making.

+ From a practical perspective: The research results of this dissertation
serve as a foundation and a reference for financial managers to establish target
capital structures aimed at maximizing enterprise value for businesses in general,
and for hydropower enterprises listed on the Vietnam Stock Exchange in
particular, within the current socio-economic context.

6. Overview of research related to the dissertation topic

Capital structure is a critical component of corporate financial
management; consequently, it has consistently attracted significant interest
from both domestic and international scholars, as well as financial
practitioners. The diversity in the volume and scale of existing research on this
topic provides the PhD candidate with a comprehensive overview of the
research problem. Following a process of systematic review, synthesis, and
analysis, the candidate categorizes current literature on capital structure into
three primary areas of focus: (i) Theories of capital structure; (i1) Determinants
influencing corporate capital structure; and (i11) The impact of capital structure
on corporate operational performance.

7. Evaluation of existing research and identification of research gaps

Through a comprehensive review of domestic and international studies
related to the topic of corporate capital structure, it is evident that this subject has
consistently attracted significant attention from the research community over
many years. These studies primarily focus on two main research directions: first,
identifying the determinants that influence a firm's capital structure decisions; and
second, evaluating the relationship between capital structure and the financial and
operational performance of the enterprise. Numerous researchers have employed
modern quantitative models to measure this relationship across various contexts,

including developed and developing nations, as well as specific industries such as
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manufacturing, commerce, construction, banking, and real estate.

In Vietnam, several studies have analyzed the current state of capital
structure across various sectors, subsequently proposing solutions to refine
financial structures and enhance business performance. However, these research
efforts have primarily been conducted at a general level or within specific
industries characterized by relatively stable revenues and costs, which are less
susceptible to natural factors such as weather conditions or climate change.
Furthermore, other studies remain limited to describing the current situation and
suggesting general financial management solutions, without clarifying the
theoretical foundations and methodologies for determining a target capital
structure aimed at optimizing long-term enterprise value.

Notably, a systematic review of published domestic and international
literature reveals a significant lack of specialized research focusing exclusively
on the capital structure of hydropower enterprises—a sub-sector within the
energy industry characterized by unique operational features. The business
models of hydropower firms are heavily dependent on natural conditions, such
as rainfall, river water sources, and regional topography—factors that are
inherently uncontrollable and fluctuate with seasonal and climatic shifts. In the
context of Vietnam and the global community transitioning toward sustainable
development and prioritizing renewable energy (green energy), researching the
financial structure of hydropower companies has become imperative. This
urgency arises not only from internal financial management requirements but
also from the pressures of green financial policy trends and the increasing
demands for financial transparency within the energy sector.

Furthermore, there is a distinct absence of research that evaluates the current
state of capital structure among hydropower enterprises listed on the Vietnam
Stock Exchange within a specific, updated, and highly systematic timeframe.
Likewise, no existing studies have developed a target capital structure planning
model for these firms from a long-term perspective, aligned with the national

energy development strategy and the transition toward a green economy.
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Based on the aforementioned observations, it can be firmly asserted that the
dissertation topic: “Capital Structure of Hydropower Enterprises Listed on the
Vietnam Stock Exchange” is essential, urgent, and does not overlap with any
previously published research. The study demonstrates distinct novelty in its
research subject (listed hydropower firms), research scope (the Vietnam Stock
Exchange), and particularly its orientation toward developing a target capital
structure model. This model is designed to maximize enterprise value within the
context of green energy development and climate change adaptation.

Based on the analysis of research gaps, the dissertation clearly defines the
scientific tasks that must be addressed, which include:

- First, the dissertation provides an overview of the business characteristics
of hydropower enterprises and the specific factors influencing their capital
structure. On this basis, the study clarifies the distinct features of capital structure
among listed hydropower firms on the Vietnam Stock Exchange, examined
through the lenses of asset structure, cash flows, industry-specific risks, and the
business cycle as influenced by weather patterns and climate fluctuations.

- Evaluating the current state of capital structure among listed hydropower
enterprises during the period from 2020 to September 2025: the dissertation will
conduct a quantitative analysis of the determinants influencing capital structure and
its subsequent impact on corporate operational performance. Based on these
findings, the study will highlight achieved results, identify existing limitations, and
analyze the underlying causes of these constraints, which must be addressed to
enhance operational efficiency and firm market value in the future.

- Proposing a comprehensive system of solutions and financial policy
recommendations aimed at refining capital structure toward the optimization of
enterprise value for listed hydropower companies. These solutions are developed
based on a synthesis of theoretical foundations and the operational realities of
listed hydropower enterprises in Vietnam, ensuring alignment with the national
orientation for renewable and sustainable energy development through 2030, with

a vision toward 2050.
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The central research questions that must be clarified include:

(1) Does the capital structure of hydropower enterprises listed on the Vietnam
Stock Exchange during the 2020-2025 period align with their operational
characteristics and the volatility of the business environment?

(i1)) How does capital structure impact the operational performance of
hydropower enterprises listed on the Vietnam Stock Exchange??

(i11) Which determinants influence the capital structure of hydropower
enterprises listed on the Vietnam Stock Exchange?

(iv) What solutions should be implemented to refine the capital structure of
listed hydropower enterprises toward the goal of maximizing enterprise value?

8. Dissertation Structure

Besides the introduction, conclusion, and appendix, the thesis consists of 3
chapters as follows:

Chapter 1: discusses the theoretical foundations of corporate capital structure

Chapter 2: analyzes the current state of capital structure among hydropower
enterprises listed on the Vietnam Stock Exchange

Chapter 3: proposes solutions to refine the capital structure of listed

hydropower enterprises on the Vietnam Stock Exchange.
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CHAPTER 1: DISCUSSES THE THEORETICAL FOUNDATIONS OF
CORPORATE CAPITAL STRUCTURE
1.1. Capital resources and classification of corporate capital

- Concept of Corporate Capital: Capital resources reflect the origins of all
assets utilized by an enterprise to participate in its operational, production, and
business processes

- Classification of Capital Resources:

+ Classification of Capital by Ownership:

e Owner's Equity: This represents the portion of capital owned by the firm's
owners. Owners may include individuals, organizations contributing capital, the
Government, or shareholders who purchase and hold stock. Equity consists of
several components: owner’s contributed capital, share premium, and
undistributed retained earnings.

o Liabilities: These represent capital owned by external entities that the
enterprise is entitled to utilize for its production and business activities for a specified
period. Based on payment maturity, liabilities can be classified into Current
Liabilities and Non current Liabilities

» Current Liabilities: These are debts with a repayment period of less than
one year, including short-term loans and trade credits from suppliers, advances
from customers, wages payable to employees, and taxes and other statutory
obligations to the State

» Non current Liabilities: These are debts with a repayment period
exceeding one year. Non current liabilities include long-term loans and long-term
accounts payable to suppliers.

+ Classification of capital by mobilization and usage duration:

o Permanent Capital: This refers to a stable source of funding used
consistently and over the long term for production and business activities. It is
typically comprised of equity and long term debt.

o Temporary Capital: This refers to short term funding (with a maturity of
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less than one year) that an enterprise utilizes to meet temporary or extraordinary
requirements arising within its production and business operations.

+ Classification of capital by mobilization scope

e Internal Capital: This refers to the capital generated from the enterprise's
own operations, including capital self-supplemented from undistributed after-tax
profits (retained earnings)

o External Capital: This refers to capital mobilized from sources outside the
enterprise.
1.2. Capital Structure of an Enterprise

- Concept of Capital Structure: The capital structure of an enterprise
reflects the specific proportion of various individual capital sources mobilized and
utilized for its production and business activities.

- Indicators Reflecting the Capital Structure of an Enterprise

+ Debt Ratio
Total Liabilities
Debt Ratio =
Total Liabilities and Owners' Equity

+ Equity Ratio

Total Equity

Equity Ratio =

Total Capital

+Debt-to-Equity Ratio.
Total Liabilities
D/E Ratio =
Total Equity

+ Internal Financing Ratio

Internal Capital
Internal Financing Ratio =

Total Capital
+ External Financing Ratio

External Capital

External Financing Ratio =
Total Capital
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- Theoretical Framework of Capital Structure

+ The Modigliani-Miller (M&M) Theory of Capital Structure

+ Net operating Income Approach

+ Trade-off Theory of Capital Structure

+ Pecking Order Theory

+ Market Timing Theory of Capital Structure

+ Opitmal capital structure

+ The theory of net operating profit.

- Determinants of Capital Structure

+ External Factors: The capital structure of enterprises is subject to the
influence of various external factors, such as: (1) the nation’s GDP per capita; (i1) the
economic growth rate; (ii1) the inflation rate; (iv) taxation policies; (V) interest rates;
(vi) the government’s exchange rate policies; (vii) the characteristics of the business
industry; and (viii) the features and development level of the financial marke.

+ Internal Factors: The internal factors affecting the capital structure of an
enterprise (measured by the Total Debt-to-Total Capital ratio) include: (1) firm
size; (2) profitability; (3) firm growth; (4) asset structure; (5) liquidity; (6) cost of
debt financing, and several other factors.

- The Impact of Capital Structure on Firm Performance

+ The Impact of Capital Structure on the Cost of Capital: According to the
Trade-off Theory, an initial increase in the debt ratio helps an enterprise reduce
its Weighted Average Cost of Capital (WACC) due to the impact of the interest
tax shield and the fact that the cost of debt is generally lower than the cost of
equity.

+ The Impact of Capital Structure on Firm Performance. Capital structure
is closely linked to firm performance through indicators such as ROA, ROE, and
asset utilization efficiency. Maintaining an appropriate level of debt can enhance

the Return on Equity (ROE) through the effect of financial leverage
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+ The Impact of Capital Structure on Financial Risk: Increasing the
proportion of debt implies a rise in financial obligations (both principal and
interest), which exerts tightening pressure on cash flows. If revenues fail to meet
maturing debt obligations, the enterprise will face liquidity risk in the short term
and insolvency risk in the long term.

- The Impact of Capital Structure on Financial Distress Costs: Capital
structure has a non-linear impact on a firm's financial distress costs. As financial
leverage increases, the probability of financial distress rises progressively, leading
to direct costs and, more critically, severe indirect costs such as reputational
damage, loss of goodwill, and the brain drain of high-quality human resources.
1.3. Target Capital Structure Planning

- Concept: Target capital structure is the specific mix of debt and equity
aligned with an enterprise's operational objectives at each stage of its
development; consequently, as the firm’s business objectives evolve, the target
capital structure is adjusted accordingly

- The Importance of Target Capital Structure Planning: The Optimal
Capital Structure Theory suggests that there exists an optimal level of capital
structure for an enterprise, which balances risk and the required return for the
owners, thereby minimizing the Weighted Average Cost of Capital (WACC)
and maximizing the firm’s total value.

- Fundamental Principles of Target Capital Structure Planning

+ Ensuring compatibility

+ Balancing profit and risk

+ Ensuring control over the business

+ Flexible financing

+ Minimizing the cost of capital.

- Procedures and Methods for Planning the Target Capital Structure

+ The Procedure for Planning the Target Capital Structure

e Step 1: Analyzing and Assessing the Current Financial Position and
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Capital Structure of the Enterprise.
e Step 2: Planning and Determining the Target Capital Structure
e Step 3: Developing Financing Scenarios and Solutions to Optimize the
Capital Structure
+ Methods for Planning the Target Capital Structure
e The Cost of Capital Method
e The Adjusted Present Value (APV) Method
e The Comparative Analysis Method (Benchmarking)
e The Regression Analysis Method.
1.4. Capital Structure Experiences of Selected Domestic and International
Enterprises and Lessons Learned for Listed Hydropower Companies in
Vietnam.

Based on previously published scientific research, the PhD candidate has
examined the capital structure experiences of several international enterprises in
Malaysia and Kenya, as well as various domestic entities, including those in the
electricity and construction materials sectors. From this analysis, several key
lessons have been drawn to improve the capital structure of hydropower
enterprises listed on the Vietnam stock market.

SUMMARY OF CHAPTER 1
In the content of Chapter 1, the PhD candidate has summarized the
fundamental issues regarding capital sources and capital structure (CS), the
determinants influencing the CS of enterprises, specific indicators affecting CS,
and the subsequent impact of capital structure on corporate business performance.

Furthermore, building upon established research, the PhD candidate has
examined the experiences in optimizing the capital structure of various domestic
and international enterprises. From this analysis, key lessons have been drawn to
refine and improve the capital structure of hydropower companies listed on the

Vietnam stock market.
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CHAPTER 2: THE CURRENT STATE OF CAPITAL STRUCTURE OF LISTED
HYDROPOWER ENTERPRISES ON THE VIETNAM STOCK MARKET
2.1. Overview of Listed Hydropower Enterprises on the Vietham Stock Market
2.1.1. Overview of the Formation and Development of Vietnam’s Hydropower Industry

2.1.2. Operational and Business Characteristics of Listed Hydropower Enterprises

Compared to enterprises in other sectors, the business operations of
hydropower enterprises possess the following key characteristics:

First: Production and Supply of Electricity — A Strategic Commodity for the
National Economy

The primary business activity of hydropower enterprises involves converting
hydraulic energy into electricity—a strategic and vital commodity that fulfills the
demands of production and socio-economic life within the context of advancing
science and technology.

Second: Heavy Dependency on Natural Factors.

The electricity output of hydropower plants is heavily dependent on the
water volume in their reservoirs; consequently, the business operations of
hydropower enterprises are significantly influenced by weather conditions,
particularly precipitation levels.

Third: Significant investment in infrastructure construction and maintenance.

Hydropower enterprises are required to make substantial investments in the
construction of power plants, reservoirs, dams, and transmission systems.
Furthermore, these enterprises must periodically incur significant expenditures
for the maintenance and servicing of equipment and infrastructure to ensure stable
and safe operations.

Fourth, the output products belong to renewable energy sources.

Hydropower is a renewable and environmentally friendly energy source.
Within the context of the green energy transition, hydropower enterprises are
highly regarded for their potential for sustainable development and are actively

encouraged to expand.
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Fifth: The activities of hydropower enterprises are quite diverse and varied.

In addition to power generation, hydropower enterprises engage in various
other activities, such as managing and regulating water resources for diverse
purposes (including drought mitigation and flood control), developing eco-tourism
in reservoir areas, and participating in social welfare initiatives, among others.

For listed hydropower enterprises in Vietnam, in addition to the common
characteristics shared by listed firms such as charter capital, number of shareholders,
Return on Equity (ROE), transparency, and legal compliance these entities also
possess the following distinctive sector-specific characteristics:

Firstly, revenue is highly stable.

Aside from the fluctuations in power generation caused by annual
precipitation levels, hydropower enterprises maintain a relatively high level of
revenue stability, as the demand for electricity for both industrial production and
private consumption remains consistent and continues to grow.

Secondly, low operating costs.

Upon completion of construction and installation, the operating costs of
hydropower plants are typically lower than those of thermal power plants. This is
primarily because the input for hydropower plants water provided by nature is
relatively stable and utilized at virtually no cost.

Thirdly, electricity prices are regulated by the State.

In Vietnam, electricity is a strategic commodity that exerts a comprehensive
influence on national production, consumption, and security. Consequently, the
output generated by hydropower plants is integrated into the national grid, and
electricity selling prices are uniformly regulated by the State based on specific
categories of end-users.

The aforementioned characteristics exert a direct and significant influence
on the capital structure of hydropower enterprises listed on the Vietnam stock

market.
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2.1.3. Business Performance of Listed Hydropower Enterprises
2.1.3.1. Scale of Listed Hydropower Enterprises
Table 2.1: Scale of Listed Hydropower Enterprises
(Unit: Billion VND)

No Stock Company name Trading Téng
" | code pany platform | TSBQ

I. Enterprises with average total assets of over 2,000 billion VND 43.613
1 GEG | Gia Lai Electricity Joint Stock Company HOSE 10.770
> | vsh Vinh Son - Song Hinh Hydropower Joint HOSE 9.324

Stock
3 NT2 PetroVietnam Power Nhon Trach 2 Joint Stock HOSE 7.553

Truong  Thanh  Development  and
4 TTA Construction Investment Joint Stock HOSE 4.177
Company

HNA | Hua Na Hydropower Joint Stock Company HOSE 4.069

CHP | Central Hydropower Joint Stock Company HOSE 3.249
Vietnam Power Development Joint Stock

VPD HOSE 2.381

| X || WDn

Company
KHP | Khanh Hoa Power Joint Stock Company HOSE 2.090
II. Enterprises with average total assets of over 1,000 - 2,000 billion
10.200
VND
9 TMP | Thac Mo Hydropower Joint Stock Company HOSE 1.988
10 SHP | Southern Hydropower Joint Stock Company HOSE 1.895
11 TBC | Thac Ba Hydro Power Joint Stock Company HOSE 1.492
12 SJD | Candon HydroPower Joint Stock Company HOSE 1.384
13 SBA | Song Ba Joint Stock Company HOSE 1.293
14 TTE Truong Thinh Energy Investment Joint HOSE 1110
Stock Company
15 SAA Se San 4A HydroPower Joint Stock HOSE 1.038
Company
III. Enterprises with average total assets of less than 1,000 billion
2.086
VND.
Mien Trung Power Investment and
16 SEB Development Joint Stock Company. HNX 72
17 PIC | Investment Joint Stock Company HNX 529
18 HIJS | Nam Mu Hydropower Joint Stock Company HNX 381
19 NTH Nuoc Trong Hydro-Power Joint Stock HNX 267
Company
20 DRL | Hydro Power Joint Stock Company - Power No.3 HOSE 137
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(Source: Author's calculations from financial statements, data from 2020 — September 2025)
Based on the average total assets of hydropower enterprises listed on the
Vietnam Stock Exchange during the 2020 — September 2025 period, the author
classifies these enterprises into three groups: Large-scale: Enterprises with total
assets exceeding 2,000 billion VND; Medium-scale: Enterprises with total assets
ranging from 1,000 to 2,000 billion VND; Small-scale: Enterprises with total
assets of less than 1,000 billion VND.
2.1.3.2. Overview of the Business Performance of Listed Hydropower Enterprises
Table 2.2. Business Results of Listed Hydropower Enterprises
(Unit: Billion VND)

No. | English Translation 2020 | 2021 | 2022 | 2023 | 2024 | T9/2025

1 | Net revenue 19.354 | 20.115 | 18.006 | 20.081 | 27.801 | 24.165
2 | Cost of goods sold 13.976 | 14.989 | 13.094 | 13.979 | 18.012 | 16.938
3 | Gross profit 5378 | 5.125| 4913 | 6.102 | 9.789 7.227
4 | Financial income 269 226 279 192 410 433
5 | Financial expenses 1.117 | 1.316| 1.434| 1.624| 1.900 1.996
6 | Selling expenses 92 82 134 70 72 68
7 | General and | 5931 so1|  639| 697| 900 788

administrative expenses

8 | Net operating profit 3.858 | 3.372| 2978 | 3.934 | 7.357 4.819

9 | Other profit 35 60 27 75 -141 7
10 | Profit before tax 3.894 | 3.431| 3.005| 4.009| 7.216 4.826
11 | Profit after tax 3.510 | 3.087 | 2.689 | 3.591 | 6.479 4.257

(Source: Author's calculations from financial statements, data from 2020 — September 2025)

The net revenue of listed hydropower enterprises on the Vietnam Stock
Exchange exhibited irregular fluctuations from 2020 to 2023. This was followed
by a robust breakthrough in 2024, with revenue surging from 20,081 billion VND
to 27,801 billion VND. However, there was a subsequent decline of 2,916 billion
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VND recorded as of September 2025.
Figure 2.1: Comparison of Financial Performance among Listed
Hydropower Enterprises

25%

20%
mROS
m ROE

15% m ROA
10%

1 1 I I I I

0% I

2020 2021 2022 2023 2024 T9/2025
(Source: Author's calculations from financial statements, data from 2020 — September 2025)
The fluctuations of the three key profitability indicators ROA, ROE, and
ROS show a high degree of similarity across the surveyed years. These indicators
reached their lowest points in 2021 and 2022, while peaking in 2024. The figures
for 2020, 2023, and the first nine months of 2025 remain relatively consistent.
Due to the inherent nature of the hydropower industry, performance is heavily
contingent upon weather conditions. Notably, in 2022, highly favorable weather
and abundant rainfall resulted in the highest levels of profitability.
2.2. Current State of Capital Structure among Listed Hydropower
Enterprises on the Vietnam Stock Exchange
2.2.1. Capital Structure by Ownership Relationship
- Debt Ratio: Regarding the fluctuation trends, enterprises with a scale of
1,000 - 2,000 billion VND and less than 1,000 billion VND have experienced a
gradual decline in their debt ratios from 2020 to September 2025. Conversely, for
enterprises with a scale exceeding 2,000 billion VND, the volatility of this ratio
across the years is negligible, fluctuating within a narrow range of 0.17% to 4%.
Notably, the group with a scale of less than 1,000 billion VND saw a sharp
decrease in debt ratios during 2024 and the first nine months of 2025. The debt

ratio structure indicates that enterprises with a scale exceeding 2,000 billion VND
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possess significant advantages in accessing loans and have a higher demand for
capital to fund asset investments. This constitutes a strategic advantage in
leveraging the interest tax shield, thereby enhancing the overall profitability of
these enterprises.

Table 2.7. Debt Ratio of Listed Hydropower Enterprises by Capital Scale

Tables Unit 2020 2021 2022 2023 2024 | T9/2025
I. Enterprises with average total assets of over 2,000 billion VND
Billion
1. Liabilities VND 19.408 | 21.882 | 22.641 | 24.777 | 25.465 24.945
2. Total Liabilities Billion
and Owners' Equity VND 35.801 | 39.465 | 41.869 | 45.240 | 50.247 49.058
3. Debt Ratio (=1/2) % 54,21 | 55,45 | 54,08 | 54,77 | 50,68 50,85
I1. Enterprises with average total assets of over 1,000 - 2,000 billion VND
o Billion
1. Liabilities VND 3954 | 3.757| 3.642 | 3.525| 3.250 2.842
2. Total Liabilities Billion
and Owners' Equity VND 9.944 | 10.221 | 10.045 | 10.166 | 10.767 10.059
3. Debt Ratio (=1/2) % 39,76 | 36,76 | 36,26 | 34,68 | 30,19 28,25
II1. Enterprises with average total assets of less than 1,000 billion VND
o Billion
1. Liabilities VND 866 791 655 495 350 263
2. Total Liabilities BN o095 | 2221 2430 | 2026| 1974| 1889
and Owners' Equity VND ’ ' ' ' ’ ’
3. Debt Ratio (=1/2) % 38,08 | 35,62 | 30,75 | 2441 | 17,75 13,94

(Source: Author's calculations from financial statements, data from 2020 — September 2025)

- Equity Structure: Enterprises with a scale exceeding 2,000 billion VND
maintain the highest proportion of share capital, followed by those with a scale of
less than 1,000 billion VND. In contrast, the group with a scale of 1,000 - 2,000
billion VND records the lowest share capital ratio. This indicates that the owner's
equity of the 1,000 - 2,000 billion VND group is more heavily financed by

retained earnings compared to the other two groups
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Figure 2.6: Comparison of Share Capital to Owner's Equity Ratio among

Listed Hydropower Enterprises
(Source: Author's calculations from financial statements, data from 2020 — September 2025)

- Liability Structure: An examination of the Current Liabilities to Total
Liabilities ratio among listed hydropower enterprises reveals that the group with
a scale exceeding 2,000 billion VND tends to maintain a flexible debt structure.
Their ratio fluctuates across the years without establishing a definitive trend. In
contrast, the group with a scale of 1,000 - 2,000 billion VND has experienced a
steady increase in this ratio, indicating a growing reliance on short-term financing.
Notably, the group with a scale of less than 1,000 billion VND exhibits the highest
volatility, particularly with a sharp surge in the ratio during the 2024 - September
2025 period, signaling potential liquidity risks.

2.2.2. Capital Structure by Capital Mobilization and Usage Tenure

Analysis of the proportions of short-term capital (STC) and long-term capital
(LTC) relative to the average total capital across the sample groups reveals that
enterprises with a scale exceeding 2,000 billion VND utilize the lowest proportion
of short-term capital. Their capital structure is predominantly comprised of long-

term capital, accounting for 83.04%. In comparison, the group with a scale of
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1,000 - 2,000 billion VND maintains a long-term capital ratio of 88.63%, while
the group with a scale of less than 1,000 billion VND records the highest
utilization of long-term capital at 89.39%. These findings suggest that enterprises
with economies of scale tend to rely more heavily on long-term capital rather than
opting for equity mobilization through stock issuance.
2.2.3. Capital Structure by Capital Mobilization Scope
The analysis of capital structure by mobilization scope reveals that the Internal
Funds to Total Capital (IF/TC) ratio is highest in the group of enterprises with a
scale of 1,000 - 2,000 billion VND, reaching 23.51%. This is followed by the
group with a scale of less than 1,000 billion VND at 22.14%, while the group with
a scale exceeding 2,000 billion VND records the lowest ratio at 12.59%. These
results indicate that the business performance of the two groups with a scale below
2,000 billion VND is superior to that of the group exceeding 2,000 billion VND.
Conversely, despite a slight decline in early 2025 compared to 2024, the IF/TC
ratio across all groups is projected to show an upward trend by the end of 2025.
The findings also highlight that enterprises with a scale of less than 1,000 billion
VND have consistently maintained growth in internal funds over the years.
Furthermore, the internal funding proportions of the 1,000 - 2,000 billion VND
and < 1,000 billion VND groups are significantly higher than those of the group
with a scale > 2,000 billion VND.
2.3. Analysis of Factors Influencing the Capital Structure of Listed
Hydropower Enterprises
2.3.1. Research Sample and Procedure

The research sample consists of 20 hydropower enterprises listed on Vietnam’s
two main stock exchanges: the Ho Chi Minh City Stock Exchange (HOSE) with 16
enterprises and the Hanoi Stock Exchange (HNX) with 04 enterprises. The data used
for analysis is extracted from the audited consolidated financial statements over a 6-
year period, spanning from 2020 to September 2025. The panel data is structured

across two dimensions
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2.3.2. Discussion of Research Results

Table 2.3. Summary of Research Findings: Determinants of Capital Structure

No. Hypothesis Expected | Actual .
Sign Result Conclusion
The larger the firm size, the
. : . +
HI1 higher the debt-to-capital ratio " Accepted
The higher the profitability,
H1.2 |the lower the debt-to-capital - - Accepted
ratio
The higher the growth rate, the
. ) . +
H1.3 higher the debt-to-capital ratio " Accepted
1.4 The larger the fixed assets, the n i Accepted,
" | higher the debt-to-capital ratio Inverse
H15 The higher the liquidity, the N i Accepted,
"~ | higher the debt-to-capital ratio Inverse
The higher the cost of debt, the .
H1.6 lower the debt-to-capital ratio i N/A Rejected

(Nguén: Téc gid tong hop)

Nhitng nhan 16 ¢6 quan hé thudn chiéu véi hé sé no vay:

Firm Size (SIZE): The SIZE variable exerts the most significant impact,
with a regression coefficient of 7,642 This indicates that as the scale of the
enterprise increases, its capital structure specifically the liabilities-to-total capital
ratio also rises. This finding is consistent with the Trade-off Theory, which
suggests a positive relationship between firm size and financial leverage.

Growth Prospects (GROW): The GROW variable yields a regression
coefficient of 0,105 reflecting a positive correlation between growth prospects
and the firm's capital structure. This aligns with the Pecking Order Theory, which
posits that high-growth enterprises tend to utilize more debt to satisfy capital
requirements for new business opportunities when internal funds are insufficient
to meet their needs.

Factors with an Inverse Relationship with the Debt Ratio

Profitability (ROA): The ROA variable yields a regression coefficient of -
0.422, which is statistically significant. This reflects an inverse relationship between

profitability and the firm's capital structure.
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Asset Tangibility (TANG): The TANG variable has a regression coefficient of
-0,0466 which is statistically significant, indicating a negative correlation between
asset structure and the enterprise's capital structure. In this study, the results
demonstrate that the proportion of tangible fixed assets has a significantly inverse
relationship with the level of financial leverage employed by the firms.

Liquidity (LIQ): The regression coefficient for the LIQ variable is -0,0247
which is statistically significant, indicating an inverse relationship between
liquidity and the firm's capital structure (or performance). This result is logically
sound: assuming current assets remain constant, a reduction in debt liabilities will
inherently enhance the firm's liquidity. This finding aligns with the Pecking Order
Theory, which suggests that highly profitable firms tend to utilize less debt
because they possess assets that can be more readily converted into cash.
Consequently, these enterprises prioritize internal financing for new investments
over seeking external capital.

2.4. Analysis of the Impact of Capital Structure on the Performance of
Hydropower Enterprises Listed on the Vietnam Stock Exchange.

Dependent Variable: Return on Equity measured as the ratio of Net Profit
After Tax to Owner's Equity.

Independent Variables:

(1) Debt Ratio (LEV): Measured as the ratio of Total Liabilities to Total Capital

(2) Firm Size(SIZE): Measured as the natural logarithm of Total Assets

(3) Asset Tangibility (TANG): Measured as the ratio of Fixed Assets to Total
Assets

(4) Liquidity(LIQ): Measured by which is the ratio of Current Assets to
Current Liabilities

(5) Growth Prospects (GROW): Measured by the growth rate of total assets:
[Assets in year (t) — Assets in year (t-1)]/Assets in year (t-1)

(6) Cost of Debt (INRATE): Measured as the ratio of interest expenses to
average total debt.

Proposed Econometric Model:
ROEIit=p0 + p1Lev + p2Size + p3Growth + p4Tang + pSLiq + p6Inrate + uit
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Proposed Research Hypotheses

H2.1: Capital structure with a high debt ratio, the higher the ROE

H2.2: The larger the business, the higher the ROE

H2.3: The greater the growth, the higher the ROE

H2.4: The larger the fixed assets, The lower the ROE

H2.5: The greater the ability to pay, The lower the ROE

H2.6: The higher the cost of using borrowed money, the higher the ROE.
Table 2.4. Summary of Research Findings: The Impact of Capital

Structure on ROE
No. Hypothesis Expected | Actual
Conclusion
Sign Result
21 Capital structure with a high N Accepted,
" | debt ratio, the higher the ROE Inverse
The larger the business, the Accepted,
H2.2 | | + -
higher the ROE Inverse
The greater the growth, the _
H23 | | + N/A Rejected
higher the ROE
The larger the fixed assets, The _
H2.4 - N/A Rejected
lower the ROE
The greater the ability to pay,
H2.5 8 YO P - N/A Rejected
The lower the ROE
The higher the cost of using
H2.6 | borrowed money, the higher + N/A Rejected
the ROE

(Source: Compiled by the author)

The empirical results from the model indicate that the capital structure
variable (LEV) has a regression coefficient of -0.179, which is statistically
significant and reveals an inverse relationship with ROE. This suggests that an
increase in the scale and proportion of debt financing exerts a negative impact on
the firm’s performance. Specifically, higher leverage leads to increased interest

expenses and reduced net profit, thereby diminishing ROE. Conversely, a gradual
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reduction in the debt ratio tends to enhance operational efficiency. This finding is
consistent with the fundamental nature of the Return on Equity (ROE) calculation.
2.5. General Assessment of Capital Structure in Listed Hydropower
Enterprises in Vietnam

2.5.1. Achievements

Firstly, the debt ratio of these enterprises remains within safe limits: Both
liabilities and owner's equity of listed hydropower enterprises have increased
steadily over the years; notably, by the period of 2024 — September 2025, owner's
equity has surpassed liabilities. A 0.04 decrease in the debt ratio during this period
indicates that listed hydropower firms are increasingly relying on equity financing
rather than debt.

Secondly, the financial risk of these enterprises remains at a low level: Due to
the capital-intensive nature of the hydropower industry, which requires substantial
initial investment, long-term capital is prioritized. Consequently, the proportion of
long-term capital reaches 84.33%, while long-term assets account for 80.8%. This
indicates that long-term capital not only finances the entirety of long-term assets
but also covers a portion of short-term assets. This structure enhances solvency
safety and ensures financial equilibrium and stability.

Thirdly, equity has steadily increased over the years: An analysis of the
Equity-to-Total Capital ratio across all enterprise groups reveals a trend toward
enhanced financial autonomy and a reduction in interest expenses. Specifically,
the group of enterprises with a scale of 1,000 to 2,000 billion VND maintains the
highest ratio at 23.51%, followed by the group with a scale of less than 1,000
billion VND at 22.14%. Meanwhile, the group of enterprises with a scale of over
2,000 billion VND records the lowest ratio at 12.59%

Fourthly, business performance has demonstrated a progressive
improvement. Key indicators, including Return on Sales (ROS), Return on Equity
(ROE), and Return on Assets (ROA), reflect a steady upward trend in the
operational efficiency of listed hydropower enterprises during the period from
2022 to September 2025.
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2.5.2. Limitations and Their Causes

- Limitations

Firstly, enterprises have yet to establish a target capital structure appropriate
for their operational scale

Secondly, hydropower firms lack periodic evaluation and adjustment of their
capital structure to align with development strategies

Thirdly, debt remains the primary source of financing for these enterprises.

Fourthly, the current capital structure has not yet fulfilled its role in driving
business efficiency.

- Reason

+ Endogenous Causes

e The lack of synchronization between target capital structure planning
based on firm scale and cost control capabilities

e The absence of a formal process for periodic evaluation and adjustment
of the capital structure

e Lack of diversification in capital mobilization

e The quality of corporate governance and the financial management
capacity of the leadership team remain limited.

+ External Factors

e The hydropower sector entails high business risks as a specialized industry
subject to intensive State regulation, given that electricity is a critical commodity
with profound impacts on the nation's socio-economic environment.

e Hydropower business operations are heavily dependent on weather
conditions, leading to unpredictable business outcomes and high exposure to risks
from external factors.

¢ Significant inadequacies persist in hydropower management. Specifically,
the planning and management of hydropower in Vietnam suffer from overlapping
jurisdictions among ministries, sectors, and across various river basins

e Vietnam has not yet established a fully comprehensive and modern
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monitoring system for hydrological regimes at the upstream inflow points.
SUMMARY OF CHAPTER 2
In Chapter 2, the PhD candidate examined the current state of capital

structure among hydropower enterprises listed on the Vietnam stock market. The
analysis aligns with the theoretical framework presented in Chapter 1, evaluating
CS based on: ownership relations; mobilization and utilization duration; and the
scope of capital mobilization and usage. The results indicate that the enterprises'
capital structures have achieved fundamental successes, such as: maintaining safe
debt ratios, keeping financial risks at low levels, steadily increasing equity over
the years, and progressively improving business performance. However,
alongside these achievements, several limitations remain: enterprises have yet to
establish a target capital structure appropriate for their scale; they lack periodic
evaluation and adjustment of their CS to align with development strategies; there
is an over-reliance on debt as the primary source of financing; and the current
capital structure has not fully fulfilled its role in driving business efficiency..
Simultaneously, the author analyzed the factors influencing capital structure
and the impact of CS on business performance by employing an econometric
model for empirical research. The study identified factors with a positive
correlation to the debt ratio, such as firm size and growth prospects, while factors
such as profitability (ROA), asset structure, and liquidity exhibited a negative
correlation. Furthermore, the research indicated that CS has an inverse
relationship with ROE. An increase in the scale and proportion of debt was found
to have a negative impact on the enterprise's operations. These analytical results
serve as a reliable and scientific foundation for proposing solutions to optimize

the CS of hydropower enterprises listed on the Vietnam stock market.
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CHAPTER 3: SOLUTIONS FOR OPTIMIZING THE CAPITAL
STRUCTURE OF HYDROPOWER ENTERPRISES LISTED ON THE
VIETNAM STOCK MARKET
3.1. Global and Vietnamese Socio-Economic Context
3.2. Key Perspectives for Optimizing the Capital Structure of Listed
Hydropower Enterprises
3.2.1. Optimizing capital structure based on the enterprise's competitive
Strategy.
3.2.2. Optimizing capital structure to ensure full and timely capital
mobilization at reasonable costs.
3.2.3. Optimizing capital structure to maintain financial flexibility.
3.2.4. Optimizing capital structure to convey vital signals to the financial
market.
3.3. Solutions for Optimizing the Capital Structure of Hydropower
Enterprises Listed on the Vietnam Stock Market
3.3.1. Evaluating, adjusting, and re-planning the target capital structure in
alignment with the enterprise's development strategy.
3.3.2. Diversifying financing instruments and methods.
3.3.3. Increasing the scale and proportion of long-term debt.
3.3.4. Establishing a warning system for debt utilization.
3.3.5. Enhancing corporate governance capacity and specializing the financial
management apparatus.
3.3.6. Improving capital utilization efficiency.
3.3.7. Supporting Solutions:
3.3.7.1. Improving the quality of corporate governance.
3.3.7.2. Enhancing financial capacity and prestige for small and medium-sized
enterprises.
3.3.7.3. Improving the efficiency of cash flow management.

3.3.7.4. Improving business and production efficiency for enterprises.
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3.4. Conditions for Implementing Solutions
3.4.1. From the State perspective.
3.4.2. From the perspective of Vietnam Electricity (EVN).
3.4.3. From the perspective of listed hydropower enterprises.
SUMMARY OF CHAPTER 3

In Chapter 3, based on the global and Vietnamese socio-economic context,
the development orientation of Vietnam’s hydropower sector, and the analysis of
the current capital structure (CS) in Chapter 2, the author proposes solutions for
optimizing the CS. These solutions include: Evaluating, adjusting, and re-
planning the target capital structure in alignment with the enterprise's
development strategy; Diversifying financing instruments and methods;
Increasing the scale and proportion of long-term debt; Establishing a debt
utilization warning system; Enhancing corporate governance capacity and
specializing the financial management apparatus; Improving capital efficiency;
and other supporting measures. The synchronized implementation of these
solutions will assist listed hydropower enterprises in overcoming existing
limitations regarding their capital structure, thereby strengthening their prestige
in the financial market in accordance with the development perspectives and

orientations for the hydropower sector set by the Party and the State.



