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  Capital Structure  Executive Summary 
Equity 490,649 This equity report provides an analysis and evaluation of the current and future performance of the 

Taiwan Semiconductor Manufacturing Company over a future period of five years. Our methods of 

analysis include the discounted cash flows model (DCF), dividend discount model (DDM), and 

residual income model (RIM). 

 

Results of data analyzed show that the company is fundamentally sound. The company generated 

increasing ROIC 3 years in a row, maintains a robust cash position, and recently announced significant 

plans to expand production capacity.  

 

Our report finds that the prospects of the company in its current position are positive. The primary 

catalysts for long-term growth include: 

• Industry-leading manufacturing techniques 

• Strong partnerships with companies such as Apple, AMD, and Nvidia 

• Emergence of 5G technology 

• Failure of competitors to match capabilities 

 

We feel as though this this value accurately represents the fair value per share. We therefore recommend a 

buy for TSMC. We conclude that this company’s stock was attractively undervalued, with an intrinsic 

price of $139.60, and a margin of safety of 10.4%.  Reasons that the market have possibly over-valued 

this stock include: 

• The market has not factored in anticipated revenue growth. 

• The market overestimates competitors abilities. 

• The market overreacts to predictions regarding Moore’s Law.  

 

Debt 1,653.4 

CAPM Presumptions 

Beta 0.77 

Risk Premium 5.23% 

Risk-Free Rate 1.7% 

Terminal Growth Rate 3% 

WACC Presumptions 

Cost of Equity 5.7% 

Cost of Debt 3.8% 

Cost of Capital 6.49% 

 

Intrinsic Value Margin of safety 

$139.60 10.4% 
Source: Company Data, Group Estimates  

 

Key Stock Statistics: 

52-Wk Range ($) 42.70-134.65  Dividend Yield 1.38%  Book Value/Share (mrq) 9.98 
Beta 0.91  Diluted EPS (ttm) 2.23  Operating Margin (ttm) 0% 
Market Capitalization ($BN) $548.077  P/E (ttm) 56.70  S&P Credit Rating AA- 

Forward Annual Dividend 1.74  P/B (mrq) 9.59  Institutional Ownership 19.09% 
Source: Yahoo! Finance 
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What are ADRs? Why is TSMC Different from Other Companies? 
American Depositary Receipts (ADR) are a form of securities exchange in which a foreign company partners with an American 

depository bank to issue an ADR certificate share instead of a direct share of said company. The participating bank purchases 

and holds actual securities from the foreign exchanges. The bank then lists the receipts on US exchanges for US dollars.  This 

provides a vehicle for investors to more easily purchased shares in companies traded on markets overseas, without also having 

to deal with currency exchange. Furthermore, companies represented by ADRs on US exchanges do not have to undergo the 

same rigorous process that traditionally accompanies listing and registration with the SEC.  

TSMC is partnered with CIT in order to sell shares on the NYSE. Each receipt represents 5 shares of TSMC stock. This 

exchange accounts for the variation in “shares outstanding” in the workbook.  

The ADR classification means financial reporting practices are different compared to most companies pitched for OSIG 

portfolios. Whereas companies that trade common shares on the US markets must disclose annual and quarterly financial 

reports through the SEC in the form of 10-K 10-Q filings respectively, ADR companies are only required to report annual 

documents through a 20-F document. Quarterly results are disclosed on their company page, but are not filed with the SEC. 

Additionally, these quarterly reports are disclaimed as “unaudited” – Deloitte, TSMC’s auditor, only audits the annual reports. 

However, the size and reputability of TSMC affords us the benefit of the doubt and means that its usually okay to use this data 

in our valuation.  

• 10-K: 10-K reports are annual reports filed by publicly-listed companies that are traded on US stock exchanges. They 

are required by the SEC, and must include sections describing: business, risk factors, selected financial data, 

management discussion and analysis, and comprehensive financial statements. The are more detailed than a company’s 

annual report – the extra details required by the SEC are to ensure prospective investors have all of the relevant 

information available when deciding what to invest in.  

• 10-Q: These reports are quarterly versions of the 10-K document required by the SEC. They are likewise mandatory for 

all publicly-traded companies within the US. The include much of the same information as 10-Ks, just on a quarterly 

level, and include comprehensive financial statements. In place of the fourth quarter 10-Q, the annual 10-K is instead 

submitted.  

• 20-F: The annual reports TSMC submit to the SEC, 20-F reports, are required by foreign private issuers, such as 

TSMC, that have equity shares, such as ADRs, on US exchanges. The 20-F is essentially an audited version of the 

company’s annual report, and therefore is not required to include the same level of considerable detail that domestic 

companies must include in their 10-K. They must include audited records of their annual financials. Deloitte audits 

TSMC’s annual report/20F. Companies submitting 20-Fs must also release the report to their shareholders via their 

website, so companies often write their annual report in accordance to these guidelines and submit the same document 

to serve both purposes. In this, the 20-F serves its primary purpose: standardizing annual reports made by foreign-based 

companies, to the benefit of the investor.  

 

The ADR classification causes irregularities in the valuation process – these are discussed in further detail later on in the report.  

Business Description 
Founded in 1987 and based in HsinChu, Taiwan, the Taiwan Semiconductor Manufacturing Company is an industry leader in 

the production of Silicon wafers for use in the manufacturing of electronic devices. TSM is the world’s largest semiconductor 

foundry. They do not manufacture, design, or market their own products, instead operating solely as a maunfacturing company 

for other firms since the company’s inception. This model enables other firms to adopt ‘fabless’ buisness models. (In example, 

AMD and Nvidia.) TSMC is considered the first company to adopt this model. They manufacture as wide range of 

semiconducturs of varying sizes from .25um (micrometers) to 5nm (nanometers). These semicodncutrs are used across the 

Internet of Things (IoT), as well as in Automotive, DCE, High-Performance Computing (HPC) and Smartphone products, as 

well as other uses.  
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Revenue Drivers  
TSMC earns revenue from the fulfillment of customer orders through the manufacturing of semiconductor products across a 

range of sizes and industries. They do not design, manufacture, or market their own products or hardware and are therefore non-

competitive with customers. They do, however, 

provide over half of the world’s semiconductors, for 

notable customers such as AMD, Nvidia, Qualcomm 

and Apple. Following delays in the own 

manufacturing process, Intel is in conversations with 

TSMC to outsource some of their manufacturing to 

Taiwan, although no deals have been made as of yet. 

An announcement from Intel is expected at the end of 

January announcing the company’s decision moving 

forward. Furthermore, both Apple and Tesla are 

working with TSMC to produce chips for self-driving 

cars.  

Products or Services 
In 2019, TSM manufactured 10,761 different products 

across 272 technologies for 499 different clients. 

Revenue can be broken up through two catagories: 

technology, and platform.  

The 7nm technology, notably used for AMD’s new 

line of CPUs, is one of TSMC’s fastest volume-production technologies. Comparatively, the 5nm FinField-Effect (FinFET) 

technology offers speed improvements of 15% and a 30% power consumption reduction. A 5nm FinFET Plus variant offers a 

20% speed increase with a 40% power consumption reduction. Furthermore, TSMC is conducting research for the commercial 

development of 3nm, and 2nm chips, expected 2022 and 2023, respectively.  

Cost Drivers 

Research, Development, and Engineering Expenses (RD&E)  
In 2019, TSMC’s Research and Development costs accounted for roughly 8.5% of their revenue, a number they claim equals or 

exceeds the R&D investment of competitng companies. This considerable investment in R&D reflects the competative nature of 

the industry and race to develop smaller transistors 

under Moore’s Law. This law, while currently met 

by TSMC’s products, is becoming continually 

more difficult for manufacturing companies to 

achieve as the physical limits of silicon are 

approached. Although TSMC’s 7nm technology is 

currently their fastest production-volume 

technology, their 5nm technology completed risk 

production in 2019. Furthermore, TSMC is 

currently developing 3nm and 2nm technologies, 

respectively. These new technologies, in addition to 

occupying the R&D line-item, are also observed 

through the substantial Capital Expenditures 

(CapEx) that TSMC makes each year. Reportedly, 

Samsung is also working on at 3nm technology, 

although they are using a GAAFET design, where 
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TSMC will continue to use FinFET designs. Only TSMC and Intel have announced 2nm technologies, although information is 

spares and Intel’s timeframe should be scrutinized due to recent delays in their manufacturing capabilities.  

 

Selling, General and 

Administrative Expenses 

(SG&A)  
Only 2% of revenue comparatively, 

the General and Aministrative 

expenses for TSMC are relatively 

consistent over the years. TSMC 

employs 51,000 people worldwide, 

and plans for new manufacuring 

campuses, including one in the 

United States, could possibly 

increase this expense.  

The nature of the semiconductor 

manufacturing industry, as well as 

TSMC’s lack of consumer-oriented 

products, means that TSMC’s 

‘Marketing’ expense is minimal. 

The need for marketing campaings 

is likewise diminished due to 

TSMC’s dominant position in the 

industry, along with their established presence. If you are looking to manufacure semiconductors, you already know about 

TSMC.  

Cost of Goods (COGS)  
The cost of revenue accounts for TSMC’s largest cost, accounting for approximately 50% of revenue. This reflects the expenses 

inclurred in raw materials, included wafers, chemicals, and gasses. This significant proprotion is expected of a manfuacturing 

company and reflects the expensive nature of the technology industry. The MIT Technology Review estimates that the cost of 

fabrication for these increaseingly-advanced chips rises approximately 13% a year, a figure that is realistic compared to 

TSMC’s financial records.  
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Business Strategy 
The industry metric for advance 

semiconductor production, TSMC aims to 

be the most trusted company and go-to 

supplier of semiconductor products 

workwide. Aside from the extensively-

discussed advanced manufacturing 

capablites they posses, TSMC also offers a 

suite of quality assurance, design assitance, 

and other customer services. These 

services, while valuable, are being treated 

as vestigel for the purposes of this 

valuation. I do not consider them materially 

imporant compared to TSMC’s 

manufactruing capabilites or capacities, 

although it’s important to recognize these 

services as a mark of a mature, highly 

capable, customer-oriented brand.  

TSMC focues on technological innovation to consistently deliver the most advanced chips with the highest level of quality. 

They are adament about remaining non-competative with their customers, focusing soley on manufacturing technology to 

realized their customer’s designs. They aim to be the trusted provider in the global logic IC industry through technology and 

capacity, while also remaining competative with Integrated Device Manufacturing Companies, such as Samsung and Intel. A 

key aspect of the stragety are the investments TSMC makes in their manufacturing process. While R&D accounts for ~8% of 

their revenue, Capital Expenditures account for 35%, and hit a staggering $15 billion dollars in 2019. There are no other 

foundaries that can deliver as advanced chips with the same volume that TSMC can provide.  

TSMC has a 18 different fabrication locations. 

Industry Overview 
The semiconductur industry is highly cyclical. The rapid technology turnover combined with the number of companies in the 

industry result in volitile fluctuations over the years as constant advementments in manfuacturing technology, as well as chip 

design, result in company earnings to vary signficantly. The rate of technilogical advancement is demanding and rewards 

companies who successfully innovate.  

99% of transistors manufactured are of MOSFET designed semiconductors. Technological advancments encompass the 

scalability of MOSFET – competiton to reliably produces smaller semiconductors dictates the dominant players in the field. 

MOSFET is the most widely manufactured device in history. Since 1960, it is estimated that over 13 sextillion (1.3 x 10^22) 

MOSFET transistors have been manufactured. The widepread use of these semiconductors makes this industry the driving force 

behind the electronics industry as a whole.   

 

Companies in the semiconductor manufacturing industry can be classified in three ways: IDM, Pure Play, and Fabless.  

▪ Integrated Device Manufacturing Companies (IDM) manufacture both designs, and hardware. Noteable examples 

include Samsung and Intel.  

▪ Pure Play (also referred to as the ‘foundry’ model?) companies strictly manufacture products for customers and do not 

design, manufacure, or market their own products. TSMC is creditied as the first company to adopt this model. Other 

noteable examples include Global Foundaries, previously a subsidiary to AMD before being rolled out as it’s own 

company during AMD’s restructuring in 2014.  
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▪ Fabless companies do not manufacture their own products. They design their own chips and contract out foundaries, 

such as TSMC and Global Foundaries, to manfuacture their products. Noteable examples are AMD and Nvidia.  

Industry Growth 
Current 20 year annual growth rate is 13% In 2019, TSMC experienced a 1.3% YOY revenue increase, compared to the 

industry’s 12% YOY decline. In an April 2019 report regarding the semiconductor industry, Deloitte projected the mean CAGR 

for the semiconductor industry to be 7.2% over the timeframe from 2017-2022. Deloitte arrived at this projected CAGR by 

averaging projections of semiconductor sub-categories.  

 

MOSFET Scaling Timeline: 

• 10um – 1971 

• 6um – 1974 

• 3um – 1977 

• 1.5 um – 1981 

• 1um – 1984 

• 800nm – 1987 

• 600nm – 1990 

• 350nm – 1993 

• 250nm – 1996 

• 180nm – 1999 

• 130nm – 2001 

• 90nm – 2003 

• 65nm – 2005 

• 45nm – 2007 

• 32nm – 2009 

• 22nm – 2012 

• 14nm – 2014 

• 10nm – 2016 

• 7nm – 2018 

• 5nm – 2020 

• 3nm – 2022 expected 

• 2nm – 2023 expected

 

Industry Disruptors 
Changes to the industry come in the form of technological advancements in the scalability of transistors. Due to the widespread 

use of MOSFET semiconductors and the dependency of the current electronics economy on semiconductors, the need for chips 

will continue well into the future. How these chips are made – the semiconductor technology used – does strongly affect the 

industry, however.  

The anticipated failure of Moore’s Law, should it come to pass, will significantly hamper the rate of technological advancement 

on a global scale, affecting not just semiconductor manufacturers, but most semiconductor companies in general, including 

Apple, AMD, Nvidia, Intel, and all others. At the current moment, TSMC’s 5nm technology upholds Moore’s law. And, despite 

disagreements in the inevitability around the failure of Moore’s 

Law, TSMC remains wholly optimistic in their ability to adhere to 

the pace postulated by Gordan Moore. As the physical limits of 

silicon and behaviors of electrons are pushed, causing difficulties in 

reliable manufacturing (re: Intel), research and industry experts 

alike are debating the end of performance improvement by 

scalability, and are looking for algorithmic approaches to 

improvements in computing power. Research on quantum 

computing, carbon nanotube transistors, and other technologies 

could provide computing advancements without necessarily 

increasing the number of components on an integrated circuit.  

In addition to their recently-approved 5nm process, TSMC, along with Samsung, are working on 3nm processes. TSMC 

recently released information on this in-progress technology, which is supposed to be ready for volume production in 2022. 

[citation] Although smaller, and faster than the 5nm architecture, this new 3nm technology illustrates the diminishing returns 

associated with the death of Moore’s Law. The innovation from 5nm to 3nm will theoretically bring with it only a 10%-15% 

performance increase along with a 25%-30% improvement in power consumption – both improvements, but smaller than the 
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improvement from 7nm to 5nm, not to mention the developments before that. All of this comes at exponentially higher costs, 

betraying an interpretive difference between TSMC and Moore’s Law doomsday-ers. Furthermore, TSMC is manufacturing 

their products using FinFET designs, whereas Samsung is using GAAFET. (See image.)  

Moore’s Law, colloquially attributed to the rate of technological advancement via speed of computing power, energy efficiency, 

and cost, originally refers to the density of computer chips – that the number of transistors on a chip would double every two 

years. For much of the +50-year development history since, increasing density was met with considerable advantages in 

performance and cost…. until recently.  

TSMC is actively researching additional technologies, such as carbon nanotubes, high mobility channels, nanosheets & 

nanowires, to improve the performance of chips. Compared to competitors such as Intel, TSMC is at the cutting edge of R&D in 

the manufacturing of semiconductors. Because of this, and because of TSMC’s progress with 5nm and 3nm technologies, I do 

not foresee Moore’s Law posing a threat to the valuation period calculated for TSMC.   

 

Market Share 
As of 2019, TSMC leads the semiconductor manufacturing industry, maintaining 52% marketshare. [citation] Other notable 

companies in the semi-condutor industry include Samsung, Intel, SK Hynix, Micron, Broadcom, Global Foundaries, and the 

United Microelectronics Corporation (UMC), among others. Only Global Foundaries and UMC are Pure-Play foundry 

companies. However, Global Foundaries is a privately held company, and UMC is considerably smaller. (It is likewise traded 

on the NYSE, and is therefore included in the relative comparison.) All of TSMC’s other competitors are either Fabless - like 

Apple, AMD, and Nvidia, or IDM companies, - like Intel, Micron, or Samsung. Whereas Fabless companies do not realistically 

pose a threat to TSMC (and contrarily,can exhibit synergistic behavior with TSMC),  IDM companies can threaten TSMC’s 

success. For years, Intel was considered the world’s largest semiconductor company. However, since Intel has many other 

products and sources of revenue, this is not exactly a fair comparison. Additionally, Intel’s recent struggles has resulted in 

Samsung overtaking them in the semiconductor industry. Furthermore, these companies are catagorized in a broad 

‘semiconductor’ category, with is used to consider not just the manufacture, but also the design, marketing, and innovation of 

both semiconductors, and personal computing devices. TSMC’s specificity and exclusivity to semiconductor manufacturing 

leaves them in a niche version of the maket.  

 

Global Foundries, a private, direct competitor to TSMC, reported a $5.5 billion revenue in 2016. They have plans to become 

publicly-traded in 2022.  
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Competitive Analysis 
We analyzed TSMC’s competitive positioning by constructing a SWOT analysis and a Porters’ Five Forces model. These 

allowed us to evaluate the company’s potential for future growth.  

SWOT Analysis 
Strengths 

• Industry Leader 

• Advanced manufacturing capabilities leading industry in semiconductor size 

• Noncompetitive with customers 

• Firmly established in the industry with a trusted, well-known brand.  

Weaknesses 

• Reliant on high RD&E spending to stay competitive 

• High technology turnover makes older semiconductors quickly obsolete 

• Dependent on requirements of other electronic and semiconductor companies.  

Opportunities 
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• Ever expanding technological markets 

• Emergence of EV semiconductor sector? 

• Future markets for 3nm and 2nm semiconductors 

• 5G emerging technology 

Threats 

• Loss of revenues due to volatile foreign currency exchange rates 

• Volatility of industry 

Porter’s Five Forces 
Porter’s five forces, which provide a framework for industry analysis, were formulated by Michael E. Porter of Harvard 

Business School in 1979. Following are the five parameters on which we analyzed TSMC, and their position within the 

semiconductor industry. 

Rivalry Amongst Sellers | High 

While the number of companies in the industry is relatively low, competition between these companies is high. Differentiation 

in cost and manufacturing capabilities drives customer decisions.  

Threat of Substitutes | Low 

There do not exist realistic substitutes for semiconductors.  

Pressure from Supplier Bargaining Power | Medium-Low 

Suppliers are limited, enough to provide substitutes and prevent any singular company from gouging prices.  

Threat of New Entrants | Low 

This industry has high barriers to entry, involving excessive starting capital to produce results that compete with current market 

participants. This industry is saturated with intellectual property making it difficult to innovate without a competitive research 

and development budget. United Microelectronics Corporation (UMC) is the only publicly-traded direct competitor to TSMC. 

They are likewise a Taiwanese company, the first in Taiwan, and were spun off from a government-sponsored research institute. 

However, they are much smaller than TSMC, and therefore do not pose a serious threat.  

Pressure from Buyer Bargaining Power | Medium 

While a customer-oriented industry, technological limitations prevent buyers from preference of choice. Large companies can 

sway the entire industry through massive orders, but are limited by the firms who can manufacture products to desired level of 

technological advancement. This reinforces TSMC’s strength of capabilities – they are consistently and industry leader in the 

advancement of semiconductor size.  

Financial Analysis 
Our financial analysis involves the use of a DuPont method and other financial ratios. These are especially useful in evaluating 

a company’s ability to deploy, retain, and generate income. TSMC has solid fundamentals that allow the company capacity to 

innovate safely to maintain a competitive advantage in the semiconductor industry.  

 

DuPont Analysis 
A DuPont analysis involves breaking down ROA, ROE, and ROIC into granular components for detailed analysis. As TSMC is 

not a financial institution, note that ROE is less relevant than ROIC and ROA in analyzing company performance. 
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Return on Assets (ROA)  
Return on assets is calculated using the DuPont method, breaking down the calculation into two separate ratios. Profit margin 

and asset turnover are calculated, and the product is ROA. Overall, TSMC performed well from FY 2015-19. The company had 

a high ROA of 18.5% for a FY 2016, which decreased ~3% by FY 2019 to 15.7%. Fluctuations in ROA should not be cause for 

concern given the volitility of the industry.   

• Profit Margin 

Profit margin is calculated as net income divided by total revenues. This indicates the percent of cash remaining after 

incurring all expenses. TSMC experienced relatively consistent profit margins from FY 2015-19, from 33.1% to 35.2%  

Return on Equity (ROE) 
Return on equity (ROE) is calculated utilizing the DuPont method, breaking down the calculation into four separate ratios: debt 

burden, NOPAT margin, asset turnover, and leverage ratio—the product of these ratios results in ROE. TSMC’s ROE 

consistantly decreased from 2015 to 2019, from 25.3% to 21.9% ultimately. As a manufacturing company, ROE is not 

necessarily a reliable indicator of the company’s ability to provide future returns. However, that is not to say that ROE should 

be discounted. The individual ratios that determine ROE are still useful in analyzing a company’s ability to deploy equity to 

provide returns to shareholders.  

Return on Invested Capital (ROIC) 
Return on invested capital (ROIC) is calculated utilizing the DuPont method, breaking down the calculation into two separate 

ratios: NOPAT to total revenues and total revenues to invested capital. The product of these two ratios produces ROIC. ROIC is 

of particular importance in determining a manufacturing company’s health and ability to use invested capital to generate future 

cash flows wisely. TSMC has demonstrated steady downward trend in ROIC since 2015, climbing briefly in 2016, but 

ultimately dropping from a high of 23.2% to 20.6%.  

Other Financial Ratios 
Other financial ratios include ratios not used in the traditional DuPont calculations. These ratios are supplemental in analyzing 

the company’s current and potential ability to handle both macroeconomic and microeconomic events.  

Valuation  

Discounted Cash Flow (DCF) 
We employed a discounted cash flows analysis as one of our methods to derive a price target for TSMC. In our model, we 

forecasted future free cash flows through the FY 2024E. This time horizon appropriately captures several expected growth 

trends in TSMC’s operating results while maintaining a reasonable level of predictability. In our final valuation, we gave this 

model a 50% weighting because it reflects the highest level of detail out of any other model used in our valuation process. 

Variations Due to ADR Classification 
Due to the TSMC’s arrangement as an ADR company, financial data is regularly released to the SEC at the end of every 

calendar year. As a result, although TSMC is being pitched January 15th, 2021, the most recent data on the EDGAR database 

ends December 31st, 2019. For initial valuations on the workbook, the DCF was therefore discounted by 1 year.  

However, January 14th, 2021 marks the release of TSMC’s fourth-quarter 2020 data. Summing all four quarters of data, we can 

approximate TSMC’s 2020 annual financial data, and use it to create a second valuation. Updating the DCF by substituting the 

2020E (expected) data column with 2020A (actual) results will hopefully create a more accurate valuation. There is a marginal 

tradeoff of only forecasting out 4 additional years instead of 5, but we consider the tradeoff to be worth it.  

A second adjustment made to the DCF model regards the figure used in ‘shares outstanding.’ TSMC consistently reports a value 

of 25,930 shares outstanding for use in their figures, such as EPS. However, due to the 1:5 exchange that’s part of the ADR, the 

shares outstanding used to consider market cap is roughly 1/5th of this value. Originally discovering this discrepancy when 

entering the 25,930 figure into the PGM model, I adjusted down accordingly by calculating backwards from the market cap 
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value recorded on Yahoo! Finance. Dividing the current share price by the reported market cap, I arrived at a shares outstanding 

value of 4690. This figure is considerably less than 25,930, but materially less than a perfect 1/5th division of the 25,930 value. 

However, I decided to disregard this figure and use the perfect 1/5th division of 5186 for my calculations due to the level of 

certainty surrounding the figure.   

Revenue 
Revenue was projected using a year-over-year growth rate based on management guidance, provided with a hyperlink. The 

year-end 2020 resulted in revenue growth of over 30%, a figure that drops significantly the next year due to the loss of 

HiSilicon from US sanctions. Based on management guidance, the remaining 4 years are projected from 10% back up to 15%.  

Cost of Goods Sold (COGS) 
We projected COGS as a percentage of revenue. This yields a growth rate of roughly 11%, in line with an industry estimation of 

13% by the MIT Technology Review.  

Depreciation and Amortization 
TSMC is primarily a manufacturing company, so D&A makes a more significant a contribution to their financial positions 

compared to technology companies like AMD or Facebook, which are software focused. With the high rate of technological 

advancement, manufacturing equipment constantly has to be refitted, and is often rendered obsolete. This is reflected in the 

depreciation expense relative to revenue, and why it is modeled as a percentage of revenue. Amortization is a considerably 

smaller percentage, indicating that TSMC pays in full when acquiring new equipment, instead of amortizing the costs over 

several years. This behavior is also indicated by the considerable CapEx expenditures each year.  

Operating Expenses 
Operating expenses were projected as a percentage of revenue. The two primary operating expense segments are research, 

development, & engineering (RD&E) and selling, general, and administrative (SG&A). Marketing is also included, but plays a 

much smaller role. We projected these expenses in line with ranges offered by management, which align with the historical 

growth rates calculated in the workbook. Per management, R&D is roughly 8% of revenue. SG&A is also expected to increase 

slightly as TSMC prepares for the opening of new manufacturing facilities, including a campus in Arizona.  

Net Working Capital 
Total current assets were projected using a median value for YoY of 7.5 %. This is the most appropriate technique for 

projection for several reasons. TSMC holds vast cash and short-term investment positions under current assets. These assets are 

not directly associated with revenue—therefore projections made as a percentage of revenue would be utterly disproportionate. 

Furthermore, due to the abnormally large asset increse in 2020, a median was used to help dimishing the effect of this outlying 

year. 

However, total current liabilities, minus short-term debt, are significantly associated with revenue. Liabilities such as payables 

to contractors and equipment suppliers, dividends, and income tax are associated with revenue which is why liabilities are 

projected as a percentage of revenue using historical growth rates.  

Capital Expenditures 
Capital expenditures were projected as a rate based on historical percentages of revenue due to the close association. TSMC has 

high levels of capital expenditures relative to revenue (around 35%). TSMC’s capital expenditure are what help them remain 

leaders in the semiconductor manufacturing industry. In addition to the 18 fabrication locations in Taiwan, as well as several 

other plants, TSMC has announced a new plant in Phoenix, Arizona.  

With the global adoption of 5G networks and the advancement of smartphones, TSMC increased their CapEx in 2019 to almost 

$15 billion, to help the company remain competitive. However, with the recent Q4 2020 financial reports, TSMC announced it 

planned to spend a staggering $28 billion dollars in 2021 to help them seize production capabilities and market share from 

competitors who were failing, such as Intel.  
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Beta  
Beta was estimated by performing a regression of TSMC’s historical returns against the S&P 500. Three periods were used for 

the regression: 5-year monthly returns, five-year weekly returns, and five years’ daily returns. Of the three-time regressions, we 

selected the one that resulted in the highest R-Squared value - the 1-year daily regression with an R-Squared of 0.404. The value 

of beta from this regression was 0.77.  

Terminal Value Calculations 
For the PGM, a terminal growth rate of 3% was used to reflect TSM’s growth trend into perpetuity following the terminal year. 

3% is the OSIG standard terminal growth rate, this adequately reflects the maturity of TSMC and their leading position in the 

industry.  

Capital Asset Pricing Model (CAPM) & Weighted Average Cost of Capital (WACC) Presumptions 
In calculating TSMC’s cost of equity, we used the capital asset pricing model (CAPM). We used the equity risk premium of 

5.6% in accordance to NYU Stern’s database, along with risk-free rate data from the 30-year Treasury Bond; resulting in an 

5.7% cost of equity. The calculated weighted average cost of capital (WACC) returned a value of 6.5%.  

Historical Model 
The historical P/E model is essentially an analysis of past market premiums to company earnings at the highest and lowest price 

for the period FY 2015-2019. Based on average P/E for this period we projected the value per share based on estimated FY 

2020E EPS. The average P/E ratio for the period was 43.63x and estimated FY 2020E EPS was 0.51, the resulting value per 

share was calculated to be $41.85. While this value is reasonable considering the 2019 yearly data, the events and industry 

disruptions of this past year make this model ineffective and inappropriate to use in our valuation.  

Comparable Model 
The publicly-traded comparable analysis was also used as a method of valuing TSMC. TSMC has few direct competitors. 

Furthermore, the only publicly-traded direct competitor with the same business model as TSMC is United Microelectrics Corp 

(UMC). Of the three Pure Play foundries that are competitive in the industry, Global Foundries is the third, but is a private 

company. However, TSM does compete with IDM companies such as Intel, Micron, and Samsung, who manufacture their own 

semiconductor products to varying degrees. All of the previous are included in the relative valuation with the exception of 

Samsung, which is not traded on the NASDAQ or NYSE.  This limited number of compeititors is primarily due to high barriers 

to entry to the semiconductor manufacturing industry, including high capital investment and R&D expenditures needed to 

maintain competitive manufacturing practices. Due to the lack of manufacturing, TSMC’s primary revenue source, fabless 

companies such as AMD, Nvidia, and Apple are not considered. Ultimately, due to the lack of comparable companies with the 

same scale as TSMC, this model was not weighted in the valuation.  

Variations Due to ADR Classification 
To account for the 1:5 exchange rate in accordance with the ADR classification, we multiplied TSMC and UMC’s EV/EBITDA 

multiple by 5. Additionally, please see ‘shares outstanding’ adjustment discussed in the DCF valuation.  

Multiples 

P/E – 50% 

All the comparable companies chosen to operate in high-growth industries that also require intense capital investment and 

therefore have high P/E multiples. Given the consistently high historical and forward P/E estimates for TSMC and the 

comparable companies, we gave this multiple a 50% weighting. 

P/S – 0% 

TSMC and the comparable companies have high expenses, and their ability to minimize these expenses while effectively 

delivering cutting-edge technology largely determines their success. Because of this, P/S is not used as I do not consider it an 

appropriate metric.  
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P/BV – 50%  

All the companies selected operate in the manufacturing industry, we believe that P/BV is a good measure of whether 

companies are fairly valued based purely on the value of their net assets. The manufacturing process for semiconductors 

involves a considerable amount of equipment and real estate. Because of this high asset value, we consider the Price/Book 

Value multiple accurately represents TSMC. Therefore, we gave this multiple a 50% weighting. 

Price to Earnings Growth – 0% 

 

EV/EBITDA – 0% 

EBITDA was not used due to the considerable amount of Depreciation that TSMC records. I felt it was important to include this 

expense in the valuation due to the effect it has on TSMC’s financial wellbeing. Additionally, EV/EBITDA does not consider 

capital expenditures. (DOUBLE CHECK).  Therefore, projections that consider these expenses, such as the price to earnings, 

which considers the EPS, and the price to book value, which considers assets, are used instead.  

Residual Income Model (RIM) – 20% 
TSMC have offered a divided consistently since 2015. The RIM model employs dividends per share (DPS) and earnings per 

share (EPS) to calculate a clean book value. This is then discounted by the company’s cost of equity to achieve the present 

value of residual incomes. Due to uncertainty surrounding the terminal value of the DCF model, as well as speculation around 

future cash flows, the RIM model was likewise included to provide a more conservative valuation. The factoring of the book 

value importantly considers the asset value of TSMC. This model was included in the valuation and given a 20% weight.  

Dividend Discount Model – 10% 
The dividend discount model forecasted the dividends paid since TSMC offered dividend in FY 2015. This model was included 

for similar reasons as the RIM model – to provide a conservative valuation to offset uncertainties in the DCF.  This model was 

given a 10% weight.  

Catalysts for Long-Term Growth  
In my research, I have identified several catalysts for long-term GROWTH: 

• The recent delay’s in Intel’s manufacturing capabilities, as well as the rumors of their conversations with TSMC in 

outsource production, provide an opportunity for TSMC to gain additional market share while cannibalizing some of 

Intel’s manufacturing process, further mitigating Intel’s competitive nature. While rumors abound discussing Intel 

outsourcing production to TSMC for 5nm products, an announcement from Intel at the end of January should confirm 

any decision.  

• The global adoption of 5G wireless services is posed to create substantial demand for new semiconductor products to 

utilize this technological advancement. Varying analysts predict substantial growth as a result of this development.  

• Apple’s new MacBook Air, Mac Mini, and 13” MacBook Pro all use a new chip architecture of Apples own design – 

the M1, based on ARM technology. This marks the beginning of the end of Apple’s 15-year partnership with Intel, who 

supplied x86 CPUs for the aforementioned products, and still supplies the chips for Apple’s higher-end computers. 

Apple has been investing heavily in their own chip department, aligning with the company’s strategy of owning all of 

their core technologies. This indicates possible future terminations of business for the higher end chips Intel still 

currently supplies. 

TSMC, who manufactures ARM-based A-series chips used in the iPhone, manufactured the new M-series chips Apple 

designed. [citation] 
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Risks to Projections and Expectations 
While I have identified catalysts for (growth or underperformance), there are risks to my assumptions that could affect TSMC’s 

ability to provide returns in line with my projections and market expectations. 

• Possible threat by Global Foundries if they go public in 2022. Global Foundries is a direct competitor to TSMC, and 

has an identical pure-play business model. While they have a considerably smaller market share than TSMC, an IPO 

could help them raise capital to expand and compete with TSMC.  

I am confident that TSMC’s asset value, combined with their advanced manufacturing capabilities and emergent dominance in 

the industry protect against the risk factors mentioned.   

Corporate Governance 
The Board of Directors of TSMC currently consists of ten board members, comprised of citizens from Taiwan, the United 

States, and Europe. Together these members draw on past experience from the Acer Group, Xilinix, Delta Electronics, as well 

as British Telecommunications, among others.   

Executive Members 
• Dr. Mark Liu, Chairman, 

• Dr. C.C. Wei, and Chief Executive Officer  

• Ming-Hsin Kung 

• F.C Tseng 

Independent Members 
• Sir Peter L. Bonfield, former British Telecommunications CEO 

• Mr. Stan Shih, Co-Founder, Chairman Emeritus of the Acer Group 

• Ms. Kok-Choo Chen – Form Chairman of National Performing Artcs Center, former Advisor of Executive Yuan 

• Mr. Michael R. Splinter, former Chairman of Applied Materials, Inc 

• Mr. Moshe N. Gavrielov, former CEO of Xilinix 

• Mr. Yancey Hai, current Chairman of Delta Electronics, Inc. 

Environmental, Social, and Governance (ESG) Observations 
TSMC made a purchase of wind farms in mid 2020. According to the Taiwan News, it was the largest order of its kind ever 

made.  
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Investment Summary 
Our analysis leads us to conclude that the Taiwan Semiconductor Manufacturing Company is a fundamentally sound company. 

The company’s potential for growth is greater than its peers in the semiconductor manufacturing industry. TSMC has built an 

image of quality and cutting-edge technology thanks to their ongoing and considerable investments in R&D and Capital 

Expenditures. Based on our findings we arrived at an intrinsic value of $96.30 and a margin of safety of (16.7)%. We feel as 

though this this value accurately represents the fair value per share, as of one year ago. Until the most recent Quarterly Data is 

released, even though we anticipate increased demand for semiconductor products, we cannot recommend a buy at this time 

for TSMC.  

Disclosure: We have no positions in any stocks mentioned, and no plans to initiate any positions within the next 72 hours.  

We wrote this report ourselves, and it expresses our own opinions. We are not receiving compensation for it. We have no business relationship with any company whose 

stock is mentioned in this equity report. This report is written explicitly for the Oregon State Investment Group; however, we hold the right to distribute this document 

to potential employers or for other educational purposes as a sample of our work.  

Signed:  

Michael Haffner 

[1/10/2021] 
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