)

Check for
updates

Business Valuation Limitation: Dividend Discount Model
and Free Cash Flow model

Chen Eric Zhang

Beijing New Oriental Foreign Language School at Yangzhou, 958 Qinyou Rd, Guangling
District, Yangzhou, Jiangsu, 225003, China.

zhangjingl09@xdf.cn

Abstract. Valuation plays a crucial role in investment activity, especially for
investors seeking profits in the stock market. Accurate business valuation is key
to decision-making. Business valuation methods provide essential data to guide
investment decisions by evaluating whether the stock is overestimated or
underestimated. This research paper introduced two methods, the DDM
(dividend discount model ) and FCFF ( free cash flow to the firm ) model, to help
with the firm’s valuation. A real-life example is the Shandong Hi-speed
Company, which was selected to show the use of business methods. The outcome
of the case study shows significant issues with these two business valuation
methods. The cost of capital, cash flow growth rate and the future forecast are
the main issues with these valuation methods. This research will help investors
make investment decisions and avoid investment loss. The investors will benefit
from this research by knowing how to use these two business methods to value
the stock and will also benefit from knowing the limitations of the business
valuation methods.
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1 Introduction

In recent times, valuation has been of great importance in the commercial activities of
firms and financial fields [1]. For instance, investors want to profit by looking into the
stock market and investing. However, it is a question for all investors to make
investment decisions and manage risk as it is challenging to select a stock from
thousands of stocks from the stock market. Business valuation aims mainly to sustain
investment decisions with data [2]. It is helpful for all investors to select stocks by
providing a reference of whether the stock is overvalued or undervalued through
calculation. Every rational investment decision should be accompanied by accurate
enterprise valuation, as business valuation allows investors to compare the price of the
stock in the market with the stock’s present value calculated to make decisions [3].
Also, various business valuation standards have been developed in different countries.
Researchers in the field have been devoted to simplifying and improving business
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valuation methods. As a result, several mainstream methods have appeared for business
valuation [4]. However, many technical problems can still occur during the actual
application of these methods for business valuation. The paper will present how to use
the valuation methods to do business valuation and illustrate this with an example, as
well as making some simple discussions of some of the limitations of these methods to
determine the effectiveness and the situations for which the particular method can be
applied, along with the factors that could affect the accuracy of valuation.

2 Methodology

2.1 Dividend Discount Model

The DDM, also called the Gordon model, was proposed by Gordon in 1962 [5]. The
Gordon model is a commonly accepted and applied valuation model. This model
applies to companies with stable dividend payments [6]. It can reveal the relationship
between stock prices, expected base period dividends, discount rates, and constant
dividend growth rates. The model can be subdivided into various types based on the
growth of dividends, including zero growth model, fixed growth model, and multi-stage
growth models, each applicable to different situations. The formula is presented as
Equation (1) [7].

[oe]

o=y 2 _ 1
B £ a+nt @

It gives that the stock’s present value equals to the total discounted present value of
each future dividend. The formula can, therefore, be restated and simplified as Equation
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2.2 Free Cash Flow Method

American scholar Rabat Porter put forward the FCFF model, which provided free cash
flow (FCF) to firms in the 1980s [8]. This model uses the FCF of the company to
evaluate the whole company. It is a method used to estimate the intrinsic value of the
company. This model is according to the discounted cash flow pricing model, which
holds that the real value of an asset can be estimated through the cash flows that will
be received by the person holding the asset. It emphasises the cash that can be
distributed by enterprise capital suppliers (including shareholders and creditors) to
satisfy the demand for reinvestment and not affect the company’s sustainable
development. These cash flows can be seen as the value created by the company for
shareholders and creditors; therefore, the FCFF model provides a framework for
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evaluating the overall company’s economic value [9]. The calculation of the FCFF
model involves predicting the future FCF of the company and discounting these FCF
to present value with an appliable discount rate. The formula is shown in Equation (3).

FCFF = EBIT X (1 — Tax rate) + Depreciation/Amortization
—Capital Expenditures
—Change in Working Capital 3)

3 Real-life practice of business valuation methods

This section will use a real-life example to show the application of the DDM, FCF, and
the Firm model to value the business’s stock price. The stock selected for this research
is Shandong Hi-speed Company Limited. A detailed introduction of this company can
be found in part one of this section, followed by the business valuation of this company.
The last part of this section compares stock prices in real life.

3.1 Company Overview

Shandong Hi-Speed Company Limited (referred to as “Shandong Hi-Speed” or the
“Company”) was established in 1999 and is owned by Shandong Hi-Speed Group Co.,
Ltd. In March 2002, it was listed on the Shanghai Stock Exchange with a registered
capital of 4.84 billion yuan. The company primarily invests and operates transportation
infrastructure and equity investments in industries related to the upstream and
downstream of the expressway industry chain. In 2023, the company gained a revenue
0f26.546 billion yuan and a net profit attributable to shareholders of 3.297 billion yuan.
Until the end of 2023, the total assets of the company reached about 151.72 billion
yuan, and the net assets attributable to shareholders stood at 41.705 billion yuan [10].

Currently, the company operates and manages a total of 2,864 kilometres of roads
and bridges. Of these, 1,555 kilometres are owned road and bridge assets, including 11
expressways such as the G20 Qingdao-Yinchuan Expressway (Jinan to Qingdao
section), G3 Beijing-Taipei Expressway (Dezhou to Tai’an section), G2 Beijing-
Shanghai Expressway (Jinan to Laiwu section), G42 Wuhan-Jingzhou Expressway in
Hubei, G55 Jinan-Jining Expressway, and two bridges: the Lijin Yellow River Bridge
and the Jinan Yellow River Second Bridge. The company also manages 1,309
kilometres of entrusted road and bridge assets, including 16 expressways, such as the
S38 Zaozhuang-Linyi Expressway and S11 Yantai-Haiyang Expressway in Shandong
Province.

The company has 14 functional departments at its headquarters, 20 ownership units
in the transportation segment, and six wholly-owned subsidiaries. The capital operation
segment has four regional development companies, five wholly-owned subsidiaries,
and 13 major associate companies.
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3.2 Value with Dividend Discount Model

Dividend growth rate. The first step in using the DDM to estimate the stock value is
to calculate the dividend growth rate. The dividends paid in the last ten years are
presented in Table 1 [11].

Table 1. Dividend paid by Shandong Hi-Speed Company Limited

2024 | 2023 | 2022 | 2021 | 2020 | 2019 | 2018 | 2017 | 2016 | 2015

Dividend | 4.2 4 4 3.8 3.8 1221 | 1.78 | 1.96 | 1.79 | 1.94

The annual dividend growth rate is calculated and listed in Table 2.

Table 2. Annual dividend growth rate of Shandong Hi-Speed Company Limited

2024 2023 2022 2021 2020 2019 2018 2017 2016

Dividend 5% 0 5.26% 0 71.95% | 24.16% | -9.18% 9.50% | -7.73%

growth rate

The average dividend growth rate is around 11%. However, it is worth noting that the
dividend increased significantly in 2019 and 2020. This unexpected increase
significantly improved the average growth rate. Thus, the dividend growth rate is
slightly lower than 11%.

Given the challenges faced by China’s real estate industry and the limitations on
local government investment in infrastructure and other sectors, it will be difficult for
Shandong Hi-Speed Company to maintain the high growth rate of nearly 10% seen in
previous years. The downturn in China’s real estate market affects returns on
investments in related fields and weakens local fiscal capacity, thereby putting pressure
on investments in industries like infrastructure and expressways. As a company heavily
reliant on investment and operation in transportation infrastructure, Shandong Hi-
Speed will need to adjust its development strategy to prioritise stability and sustainable
growth. In the future, the company is expected to adopt a more conservative investment
approach, focusing on optimising the management and efficiency of its existing assets
while exploring diversified business models to mitigate risks associated with investing
in a single sector. Shandong Hi-Speed’s growth model will prioritise stability over
pursuing high growth rates. Thus, the dividend growth rate is more likely to be 2%.

Cost of equity. Another factor needed for the dividend growth rate is the cost of equity.
Cost of equity is the required return for an investment or project or the return for an
individual’s equity investment. According to Shandong Hi-speed’s annual report in
2023, its cost of equity is 9.27%, and it has been constant for several years. It can be
expected that the cost of equity will maintain the same level for the next couple of years.

Calculation. According to the information discussed above, the stock price of
Shandong Hi-Speed can be calculated in Equation (4).
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420 % (1+2%)
Stock price = m = 58.93 (4)

33 Value with Free Cash Flow to Firm Method

It weighted average cost of capital. The weighted average cost of capital (WACC)
represents the average rate a company pays to finance its assets. It is determined by
taking a weighted average of the costs of all the capital sources of the company,
including debt and equity. According to Shandong Hi-speed’s financial statement, its
WACC is 6.10%.

Free cash flow to the firm. Step one of the FCFF method calculates the firm’s FCF.
According to Equation (3), the FCF in the last three years is listed in Table 3.

Table 3. The free cash flow of Shandong Hi-speed Company

2024 2023 2022
EBIT 1,246,347,717 | 5,399,581,212 4,200,204,782
tax 316,849,564 | 1,242,512,437 1,017,410,426
depreciation 0| 1,589,180,334 0

capital expenditure 1,752,429,510 | 7,132,040,615 4,588,140,180
829,447,443 -923,664,122 1,807,204,729

-1,652,378,800 | -462,127,384 | -3,212,550,553

change in working capital

Free Cash Flow to Firm

However, it can be found that it is impossible to apply the FCFF model to calculate
Shandong Hi-speed Company’s value, as it has a significant negative FCF to the Firm.

4 Discussion

4.1 Dividend Discount Model

Based on the result from Section 3, the stock price of Shandong Hi-speed should be
around 104 yuan, compared with the actual stock price, which is 9.40 yuan. The reason
why there is a sharp difference between the theoretical price of the stock and its actual
price will be discussed below.

The dividend growth rate may be estimated inaccurately. The dividend growth rate
is estimated according to the historical dividend payment. However, the dividend
payment is a complex decision that will impact the dividend policy, business
performance, and macroeconomic environment. For example, the dividend growth rate
of Shandong Hi-speed was 71.95% in 2020 compared to 2019. COVID-19 may cause
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this, or the company has a massive profit from government grants. Therefore, it is
challenging to accurately predict the dividend growth rate of the company, as various
unpredictable factors can influence it. The growth rate can fluctuate significantly due
to changes in dividend policy, one-time events, or shifts in the macroeconomic
environment. As a result, our estimates might end up being overly optimistic. External
factors such as government grants, economic stimulus measures, or even market
disruptions like the COVID-19 pandemic can cause sudden spikes or drops in dividend
growth. Given these uncertainties, any forecasted dividend growth rate should be
viewed cautiously, acknowledging that actual results may vary widely from the
projected figures. It is essential to take these factors into account in the financial models
or investment decisions based on dividend expectations.

Cost of equity. A company’s cost of equity is influenced by various factors, including
market risk, risk-free interest rates, company-specific risks, and investors’ risk
preferences. Market volatility, changes in interest rates, the financial situations of the
company, and industry outlook all impact the cost of equity, and these factors often
carry significant uncertainty and variability. Due to the dynamic nature of these
influences, relying solely on historical data of a company to analyse its future cost of
equity is nearly impossible. Using the current cost of equity to predict future values
could result in significant deviations, as the future market environment and company
conditions may differ significantly from the present. Therefore, companies need to
account for these uncertainties and adopt more dynamic and flexible analytical
approaches when conducting financial forecasts and making investment decisions.

4.2 Free Cash Flow to Firm method

The FCFF seems to be another firm valuation method, and it is expected to be more
beneficial than the DDM method. However, it did not meet this expectation; the issue
that caused this is explained below.

Free cash flow calculation. The FCFF is calculated using data from the income
statement, balance sheet, and statement of cash flow. It seems to include all the
candidate company’s financial data fully. However, it made the opposite outcome.
First, there are several formulas to calculate the FCF, and there is an absence of one
widely accepted formula. Different formulas will result in different results and will
make huge errors. Second, different data points often correspond to multiple figures in
financial statements, requiring users to exercise their judgment in selecting the
appropriate data. Financial statements typically contain various metrics and indicators
which can be clarified in multiple ways according to the context and analysis needs.
Users will need to evaluate which data is more suitable for their study. This selection
process is crucial for making accurate analyses and informed decisions, as different
metrics can provide multiple insights into the financial health of the whole company
and performance. Third, in different years, a company may experience sudden changes
in its free cash flow due to one-off events, causing significant fluctuations from one
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year to the next. Consequently, the FCF in the following years may increase or decrease
suddenly.

Weighted average cost of capital. Like the cost of equity, the weighted average cost
of capital is another issue. The weighted average cost of capital frequently changes due
to the capital structure, cost of equity, and cost of debt. The weighted average cost of
equity may increase or decrease as the external business environment or the life cycle
of the business changes.

Overall, these two business valuation methods have several limitations in business
valuation. Investors may suffer significant losses if they entirely rely on these two
methods.

5 Conclusion

Stocks are a widely used investment product for worldwide investors. Investors need
to assess the value of a stock to carry out the comparison with the current price in the
market to determine whether to invest. If the stock price is overestimated, they should
sell; if it is underestimated, they should buy. This article discusses two of the most
widely used methods for calculating stock prices: the Dividend Discount Model (DDM)
and Free Cash Flow to Firm (FCFF). Through calculations applied to Shandong Hi-
Speed Company, the article highlights the shortcomings of these two methods: they
cannot be applied to all the stock’s valuation. By examining the issues encountered in
the valuation of Shandong Hi-Speed, the paper explored the limitations of both DDM
and FCFF methods. This research can assist investors in making informed investment
decisions. Additionally, discussing the drawbacks of these methods can help investors
avoid mistakes in their investment choices.

Reference

1. Moro-Visconti R. Augmented Corporate Valuation[M]. Springer Books, 2022.

2. Palepu K G, Healy P M, Wright S, Bradbury M, Coulton J. Business Analysis and Valuation:
Using Financial Statements[M]. Cengage AU, 2020.

3. Miciuta I, Kadlubek M, Stepien P. Modern Methods of Business Valuation—Case Study
and New Concepts[J]. Sustainability, 2020, 12(7): 2699.

4. Enholm I M, Papagiannidis E, Mikalef P, Krogstie J. Artificial Intelligence and Business
Value: A Literature Review[J]. Information Systems Frontiers, 2022, 24(5): 1709-1734.

5. d'Amico G, De Blasis R. A Review of the Dividend Discount Model: From Deterministic to
Stochastic Models[C]//Statistical Topics and Stochastic Models for Dependent Data with
Applications. 2020: 47-67.

6. Conteh A, Wong V. Incorporating the Real Options Methodology in Stock Valuation: A
Literature Review[EB/OL]. Available at SSRN 4163941, 2022.

7. Ferraro O. A Brief Overview of the IPO Valuation Methods[J]. International Journal of
Business and Management, 2021, 15(12): 1-41.



Business Valuation Limitation: Dividend Discount Model 443

8. Zhang W, Zhang R, Zhang S. Capital Structure and Cash Holding[C]//Proceedings of the
2022 3rd International Conference on Big Data Economy and Information Management
(BDEIM 2022). Atlantis Press, 2023: 537-544.

9. Kafa, Alaa, Almasri, Imad-Addin. Accruals-based Earnings Management: Concept, Origins,
and Evolution[J]. Journal of Service Innovation and Sustainable Development, 2024, 5: 28.

10. Sohu. Company Profile for Stock Code 600350[EB/OL]. [2024-08-25].
https://q.stock.sohu.com/cn/600350/gsjj.shtml.

11. Sohu. Cash Flow Statement for Stock Code 600350[EB/OL]. [2024-08-25].
https://q.stock.sohu.com/cn/600350/xj11.shtml.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
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