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Abstract 

 

 

The purpose of this paper is to valuate Merck Group, an important and recognized German 

pharmaceutical company for december 2020. To do so, two valuation methods were used: 

Discounted Free Cash Flow (DFCF) and Multiples. After obtaining different share prices from 

those methods it was evidenced that both are on the same ranges of prices and therefore both of 

them are valid, both results are very close to the company´s share price clousure as of December 

2020. Furthermore, it was concluded that Merck group is a robust and strong company in which 

and investor or stakeholder can make a positive investment  decision. 
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Executive Summary  

Merck is a German pharmaceutical that is listed among the 10th biggest pharmaceuticals of the 

world. This paper presents analyses the aforementioned company to determine its possible worth 

as an investment and recruits different methods to estimate its value. To achieve this goal, the first 

step that was done was the analysis of the pharmaceutical industry and the pandemic related 

macroeconomic factors that affected this industry. Likewise, the current situation of the company 

was analyzed.  

Once the preliminary investigation analysis was done, the work project focused on the two methods 

employed to find out the company´s value as for December 2020, those methods were Discounted 

Free Cash Flow (DFCF) and multiples valuation  

The valuation through discounted free cash flow method required the projection of a a five year 

period, from 2020 to 2025 with a discount rate of 5.71% (in this case the WACC) to approximate 

the present enterprise value of the company. The information used to forecast financials of the 

company was built with audited reports from Merck group, and financial information from reliable 

resources. However, the results are subject to changes as the discovery of new or better information 

may affect the forecast. Through this method the share price of the company for December 2020 

is € $130.50 with 434.8 shares outstanding. This price was sensibilized with the Monte Carlo 

method which gave a range in which the share price could fluctuate due to market changes, this 

share can move between € $92.39 and € $185.76 

Then the valuation through multiples was done by first choosing a basket of comparable companies 

that were in the same industry, activity, and similar operations of Merck group and then find out 
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EV/EBITDA and EV/Sales multiples to calculated the range of prices in which the company is in 

for December 2020 that was a share that ranges from € $88.27 to € $150.  

1. Objectives  

1.1 General Objective  

Esteimate the share price of Merck Group through two different valuation methods (Discounted 

free cash flow and multiples) in order to allow a possible investor or stakeholder to make an 

informed investment decision over the company. 

1.2 Specific objectives  

• Use two valuation methods, Discounted Free Cash Flow and Multiples to find out 

Merck Group value.  

• Understand the actual situation of Merck group in order to understand financial 

indicators and forecast financial accounts involved in the company´s operation. 

• Determine company´s cost of capital to be used when discounting cash flow to present 

value to find out its market value.  

• Make a sensibilization of the price through the Monte Carlo model in order to obtain a 

range of prices in which the share price can fluctuate due to market changes 

• Valuate the company through multiples to obtain a range of prices for the share price of 

Merck group on the market.  

2. The pharmaceutical industry  

This economic sector focuses on developing, producing and distributing medications around the 

world to prevent people of getting any illness or infection, and to help them maintain a good health. 

However, in the present days this is not the unique field in which pharmaceuticals are focusing in, 

now the industry is moving as fast as technological trends are. They are progressing every day with 
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their R&D area which has been oriented through technology and bioscience that has led them to 

create medicines but also create devices to prevent or treat specific diseases.  

As it is a significant and important industry that affects the entire world, there are some entities 

that regulates not only its patents but quality and pricing, some of them are The World Health 

Organization (WHO), The US Food and Drug Administration (FDA), Medicines and Healthcare 

Products Regulatory Agency (MHRA), and some more.  

As depicted on the graph, the industry has been growing steadily each year, by 2001 the industry 

was worth 390.2 billion; by 2014 the industry was worth 1 trillion and more recently in 2019 the 

industry was worth approximately 1.2 trillion 

 

Figure No. 1 Revenue pharmaceutical market 2001-2019. In US billion dollars. 

Source: https://www.statista.com/statistics/263102/pharmaceutical-market-worldwide-revenue-since-2001/  

 

According to PwC by 2020 the pharmaceutical industry will be worth approximately 1.6 trillion; 

however, the industry is currently facing some changes such as: Healthcare conditions that were 

stablished are needing changes because of increasement in chronic diseases; Healthcare payers are 
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being very cautious on the pricing of the drugs they are using; self-medication is expanding; 

governments are actually implementing prevention plans for illnesses to avoid treatments; new 

medicines are not being easily approved. But it does not mean that from these difficulties the 

industry can not be benefited, contrary to that, pharmaceuticals are moving so fast and they are 

using technology and biotechnology to improve their operations and expand the traditional way in 

which medicine is being developed.  

According to the report presented by fierce pharma in April 2020, the 10 biggest pharmaceutical 

companies rated by performance and 2019 revenue are: Roche, Pfizer, Johnson & Johnson, 

Novartis, Merck and Co., GlaxoSmithKline, Sanofi, AbbVie, Takeda, and Bayern. 

 

Figure No. 2. 10 Biggest Pharmaceuticals Market Cap. 

Source: Bloomberg 

 

Pharmaceuticals in the present days  

Since December 2019, in a market in Wuhan China, the world was at a point of the beginning of a 

new reality that no one expected. A virus attacked the population in China and then it started to 

spread around the world very rapidly, virus that afterwards was declared a pandemic and is 
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currently affecting not only people’s life’s but countries’ economies. After 11 months of strict 

government regulations, quarantines, isolation, the virus is still around, and the pharma companies 

are doing its best to find a vaccine to fight the virus. Pharmaceuticals are currently focused on R&D 

of the virus trying to find treatments, vaccines, developing technologies to prevent it. According to 

the Association of the British Pharmaceutical Industry by august there were 167 vaccine projects 

in the world and most of these projects were being developed by pharmaceuticals, these 

experimental vaccines must be approved by different regulatory pathways, in which approximately 

one every 10 experiments are approved, experts said at the beginning of the pandemic that the first 

vaccine could become available after 12 to 18 months. 

Worldwide governments are relying in the hard work of pharmaceuticals in term of the pandemic 

matter, they are expecting solutions such as vaccines, treatments and or technologies to prevent it. 

By today all pharmaceuticals have a significant responsibility to fight against the pandemic. 

For instance, in Merck, is working so hard that the pandemic did not impacted the business 

negatively contrary to that for the first quarter of 2020 net sales increased by 16.7% and EBITDA 

pre grew by 27.2% compared to the first quarter of last year. This is due to their support in the fight 

against Covid-19 with scientific progress in which the development of the vaccine plays an 

important role for which Merck has joined international pharmaceutical companies and the Bill & 

Melinda Gates Foundation to accelerate its production.  

3. Merck Group 

Merck is a science and technology company founded in Darmstadt, Germany by Friedrich Jacob 

Merk in 1668 (Merck). The company sought to ideate new ways to manage illnesses and treat them 

using the ultimate science and technology just to make people’s life’s a better and enjoyable 
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journey. The values of the company are courage, achievement, responsibility, respect, integrity, 

and transparency (Merck, 2019). The company has three core businesses which are health care, life 

science and performance materials. 

In their healthcare division, the company designs medicine and intelligent devices not only to treat 

illnesses but to monitor them and be with them along the path. They treat not only general medicine, 

but also neurodegenerative diseases, fertility, endocrinology, and oncology. In this specific area 

the company wants to create the best medicines, growth its portfolio to offer high value medicines 

that can be reachable to almost everyone to stay healthy and live longer.        

For the life science division, through services and digital platforms scientist and engineers can 

develop solutions to the most difficult problems in life science more quickly. In this business there 

are three areas: research solutions, process solutions and applied solutions. In the research solution 

area, the company offers chemicals and tools to customer for a faster scientific discovery.  In the 

process solution area, the company offers technologies and expertise to drug manufacturers; and in 

the applied solution area the company offers testing kits to convince the customers about the quality 

of the products and processes offered. With these solutions, the company has M-LABS 

collaboration centers in which customers, Scientifics and engineers can work, test, and prove all 

their developments.  

Finally, the performance materials business creates materials for liquid crystals, OLED, 

semiconductors, pigments for coating and cosmetics and material for energy solutions (Merck). 

The company is currently working in megatrends such as the Internet of things and big data because 

these trends play an important role worldwide, that is why they are repositioning the business 

towards electronic materials. They add glitter to car paints, to lipsticks and luminescence to 

coatings on packaging, they also develop displays for smartphones, TVs, and tablets.  
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Merck is a company that has been operating for over 13 generations of the Merck family (The 

general partner E. Merck KG) that owns around 70% of total capital and the 30% remaining its 

own by shareholders. It operates in 66 countries and is part of the German blue-chip stock market 

index (DAX). The company began trading on October 20, of 1995 on the stock exchange in 

Frankfurt am.  

 

Figure No. 3 Merck group stock price performance. 

Source:  https://www.merckgroup.com/en/investors/shares-and-bonds/share-price-charts.html 

 

As depicted on the graph, the company reach its lowest price by April, however since then and due 

to the pandemic investigations and pharmaceutical papers in the world it started increasing until 

today where the share price is around € $135. 

 

 

 

https://www.merckgroup.com/en/investors/shares-and-bonds/share-price-charts.html
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3.1 Merck group actual situation 

To have a better idea of how the company is performing a variety of indicators such as profitability 

indicators, activity indicators, liquidity and solvency indicators and financial leverage indicators 

were analyzed. 

Profitability indicators  

 

Figure No 4. Profitability ratios.  

Source: Own elaboration  

 

Gross Margin: It shows the percentage of revenue the company gets after incurring in costs of 

production. Along the 4-year analysis it shows a very stable performance.  

EBIT margin: This margin reflects the cost of running the company over revenues obtained before 

interest and taxes payment.  

EBITDA Margin: This margin reflects a better approximation of the cost of running the company 

over revenues obtained before interest, taxes, depreciation, and amortization. The margin of Merck 

is very constant along the years  
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EBITDA pre margin: according to Merck, this is one of the most important performance indicators 

and it measures ongoing operational profitability. As depicted on the graph the company has 

maintain its EBITDA pre margin constant along the years  

Formulas  

Gross Margin Gross profit / Net sales  

EBIT Margin EBIT / Net sales  

EBITDA Margin  EBITDA / Net sales  

EBITDA pre Margin EBITDA pre / Net sales  

Chart No 1. Profitability Margins Formulas. 

Source: Own elaboration  

 

 

Figure No 5. Profitability ratios. 

Source: Own elaboration. 

Net Margin Indicator of business growth that indicates the proportion of net income generated from 

revenue. In the graphic it is shown that Merck group was increasing its margin yearly but in 2019 

it dropped again to less than 10%  

𝑁𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒

𝑁𝑒𝑡 𝑆𝑎𝑙𝑒𝑠 
 

Equation 1.  

Return on assets (ROA), with this ratio the company can understand the profitability of the assets 

to increase margin and be more efficient.   
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𝑁𝑂𝑃𝐴𝑇 

𝑁𝑒𝑡 𝑆𝑎𝑙𝑒𝑠 
 

Equation 2.  

 

Return on equity (ROE), with this ratio the company can understand the profitability that the entity 

is generating to its shareholders.   

𝑃𝑟𝑜𝑓𝑖𝑡 𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥

𝑁𝑒𝑡 𝐸𝑞𝑢𝑖𝑡𝑦 
 

Equation 3.  

 

ROCE: According to Merck this indicator is an important measurement for the assessment of 

investment projects.  

𝐸𝐵𝐼𝑇

𝑁𝑜𝑛 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 + 𝑁𝑒𝑡 𝑒𝑞𝑢𝑖𝑡𝑦 
 

Equation 4.  

 

 

As depicted on the graph all ratios dropped for the last period and this is a result of the high debt 

(approximately €5.8 billion) in which the company incurred to acquired Versum Materials on 

October 10, of 2019.  

3.2 Merck in the future  

Merck has been growing significantly throughout the years due to its investments and continuous 

research on science and technology, that is why the company has future that is focused on the key 

factors for the company which are performance, people, and technology. When talking about 
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performance the company focuses on the financial growth that each of its core businesses can 

contribute, for example in healthcare the company has been investing in new medicines; in life 

science the company is investing in strategic initiatives on labs management; and in performance 

materials they are executing the five-year Bright Future transformation program to be in balance 

with the actual electronic material market and fulfill people’s life. 

They are also very focused on Merck’s employees which must be the mirror of the company, 

meaning that if they have good environment, good values, the right culture, bright background and 

ideas, the company will run as desired.  That is why Merck was ranked as one of the best employers 

by the Dutch Top Employers Institute in 2019.  

And regarding technology, they are constantly innovating with high profile scientist and 

researchers. Their innovation ideas come not only from Germany but also from their innovation 

centers located in China and the United States. Merck is currently working on how to manage 

artificial intelligence with its core business due to the constant digitalization worldwide.  

4. Valuation methods concepts  

In the case of Merck´s group valuation two of the most common method will be used, first the 

discounted cash flow method (DCF) which assumes that the market will not change, and the 

company will be operating in the same way in the future and the second is the relative valuation or 

multiples, which is more sensible to market changes and more realistic about sector swings. 

4.1 Discounted Free Cash Flow (DFCF) 

This method consists in the analysis and understanding of financials of the company, to forecast 

its cash flows and then bring them back to present value through a discount rate. The rate that is 

commonly used in this valuation method is called weighted average cost of capital.   
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𝐷𝐶𝐹 =
𝐶𝑓1

(1 + 𝑟)1
+

𝐶𝑓2

(1 + 𝑟)2
+

𝐶𝑓3

(1 + 𝑟)3
… +

𝐶𝑓𝑛

(1 + 𝑟)𝑛
 

Equation 5.  

Source: Damodaran 

The cost of capital known as (WACC) is the calculation of the average of a company`s cost of 

equity 𝐾𝑒 and cost of debt 𝐾𝑑 , meaning that the company is being financed by either equity or 

external sources (debt). The following is the formula to calculate WACC   

𝑊𝐴𝐶𝐶 =  
𝐸

𝐸 + 𝐷
∗ 𝐾𝑒 +  

𝐷

𝐸 + 𝐷
∗ 𝐾𝑑 (1 − 𝑡) 

Equation 6.  

 

Where 
𝐸

𝐸+𝐷
 is the value of the company´s equity; 𝐾𝑒 is the cost of equity; 

𝐷

𝐸+𝐷
is the value of the 

company´s debt; 𝐾𝑑  is the cost of debt; and 𝑡 is the corporate tax rate.  

The cost of equity (𝐾𝑒) shows how much the company is financing its investments with own 

resources. This cost is usually calculated using the CAPM method in which given the market risk 

the cost of equity is stablished. The formula below is used to calculate cost of equity in which 𝑟𝑓 

is the risk-free rate, 𝛽 is the volatility of the share, and 𝑀𝑅𝑃 is the market risk premium that is 

obtain of the difference of the expected return of the market and the risk-free rate.  

𝐾𝑒 = 𝑟𝑓 + 𝛽(𝑀𝑅𝑃) 

Equation 7.  

The cost of debt 𝐾𝑑  shows the rate at which the company borrows, this cost can be calculated by 

having the yield to maturity on a straight bond from the company or by finding out the default 

spread from the rating of the company (Damodaran).  
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𝐾𝑑 = 𝑟𝑓 + 𝐷𝑒𝑓𝑎𝑢𝑙𝑡 𝑆𝑝𝑟𝑒𝑎𝑑 (1 − 𝑡) 

Equation 8.  

 

Where 𝑟𝑓 is the risk free rate and the  

𝐷𝑒𝑓𝑎𝑢𝑙𝑡 𝑆𝑝𝑟𝑒𝑎𝑑 is a premium in which the company incurs due to the risk rating given from 

rating agencies. 

4.2 Multiples  

This method gives the value of a company by looking at the price of a group of comparable 

companies that have similar assets, identical production, same industry, and similar financials and 

risks characteristics (Damodaran).  In this case 50 worldwide pharmaceuticals were chosen with 

the following information: Raw beta 5Y, Long term debt to equity ratio, EV/Sales, EV/EBITDA, 

EV/EBIT. After obtaining this information from Bloomberg 2020, the company started to be 

filtered to end up with 10 comparable companies (the ones that were the most like Merck Group), 

and the minimum, maximum, and average multiples were calculated to then proceed to find out the 

range of prices in which the company´s shares is in.  

5. Merck group valuation  

The following processes and information were needed to find out the enterprise value of Merck for 

31 of December 2019.  

5.1 Merck group Discounted Free Cash Flow valuation analysis 

To begin with this method, audited and consolidated financial information such as balance sheet 

and income statement of the company were collected (from 2016 to 2019); from that information 

the cash flow of the company was build and financial indicators like profitability indicators, activity 
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indicators, liquidity and solvency indicators and financial leverage indicators were analyzed to 

have a better idea of how the company performed in those years. 

After the analysis of the actual situation of the company, the forecast of EBIT and EBITDA was 

done first by segment (because relationships between costs and expenditures for each one in 

contrast with revenue were different) and then consolidated as a group. With this information, 

projections of income statement, balance sheet and cash flow for the 5 years period (from 2020 to 

2025) were built in the same way, first by segment and then as a group.   

Now the forecast of Net operating working capital and CAPEX was done for the same 5-year period 

(2020 to 2025), in this case all the accounts pertaining to NOWK were forecasted with the last year 

of the respective calculated indicator, this method was chosen rather than using the average because 

as per consideration first it is a very stable company and second the last result could give a better 

visibility of expenditures and costs politics of the company.  

Most of the forecasts were done with respect the projections of net sales. 

 
Figure No 6. Net sales forecast. 

Source: Own elaboration. 

 

Therefore, the projection of the balance sheet was build considering those operational accounts that 

impacts the discounted cash flow valuation model. Some important considerations of this forecast 

are: Goodwill´s projection was left constant; equity account that did not change in the past also 

were left constant; long- and short-term debt were amortized with excess of cash to maintain an 
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optimal cash flow rotation; PP&E and intangibles were taken without depreciation and 

amortization. 

With all the previous information obtained from EBIT and EBITDA forecasts, NOWK and CAPEX 

forecast and balance sheet forecast the Free cash flow from 2020 to 2025 was constructed to find 

out the terminal value or the company assuming it will continue grow at perpetuity in the future.  

To find out the terminal value two important indicators are needed, WACC (weighted average cost 

of capital) and growth rate.  

1. Weighted average cost of capital:  

 

𝑊𝐴𝐶𝐶 =  
𝐸

𝐸 + 𝐷
∗ 𝐾𝑒 +  

𝐷

𝐸 + 𝐷
∗ 𝐾𝑑 (1 − 𝑡) 

Equation 9.  

 

• Cost of debt (𝑲𝒅 ), according to Merck group the average cost of debt that the company 

incurs in is 2.5% (Merck group financial report 2019) 

• Cost of equity (𝑲𝒆), for this indicator the following information was used:  

Risk free rate (𝑟𝑓), was taken from the average of the annual return on investments in the US 

treasury bonds of historical rates from 1928-2019 (Annual return on investments, Damodaran). 

The risk-free rate is 5,15% 

Market Risk Premium (𝑀𝑅𝑃), was taken from the geometric average of historical rates from 1928-

2019 (Annual return on investments, Damodaran). The market risk premium is 4,83% 

Beta (𝛽), for this factor historical prices of stocks from Merck group and the S&P500 were 

downloaded to obtain the yields of both and run a regression. The calculated beta is 0,43 



 

18 
 

From the information given and the respective formula 𝐾𝑒 = 𝑟𝑓 + 𝛽(𝑀𝑅𝑃), the calculated cost of 

equity in US dollars was 7.94%; however, as all the company´s information and calculation has 

been made in Euros, the beta needs to be normalized, so first the US inflation effect (deflator) is 

subtracted (2% according to the US federal reserve) and then the German inflation effect (1,4% 

according to Bloomberg economic indicators) is added, this method is called The Fisher Effect, 

and gives a cost of equity is Euros of 6,62% 

• Weight of debt, debt-to-equity ratio (
𝐷

𝐸
) was found by dividing  

    𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝=        € 59.630

𝐿𝑜𝑛𝑔 𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡=   € 14.056
  

which gives a ratio of 0,24; and then weight of debt was calculated with the following formula 

𝐷/𝐸

(𝐷/𝐸)+1
, this gives a total of 19,08% of Merck´s group weight of debt for December 2019.   

• Weight of equity, after calculating weight of debt, cost of equity is found by simply 

subtracting weight of debt to the 100%. 𝑊𝐸 = 100% − 19.08% which gives a total of 80.92% for 

Merck group weight of equity for December 2019 

• Effective tax rate is calculated by taking average of historical tax rates (2016-2019) taking 

out the one from 2017 that is -20.1% because is out of the tendency. This gives us a tax rate of 

24,90%.   

WACC 

Cost of Debt 2,50% 

Ke EUR 2,50% 

wD 19,08% 

wE 80,92% 

Effective Tax Rate 24,90% 

WACC 5,71% 

Chart No 2. WACC variables.  

Source: Own elaboration. 
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2. Growth rate 

Merck group is from Germany, so the growth rate used is the one that is forecasted for the economy 

2022 that is 3.3% (Organization for Economic Co-operation and Development OECD) 

Free Cash Flow Statement Merck KGaA, Darmstadt, Germany 

Group (€ Billion) 

Year 2020 2021 2022 2023 2024 2025 

EBITDA pre           4.241            4.489            4.752            5.031            5.327            5.643  

Operating Tax Rate -            561  -            594  -            629  -            667  -            707  -            750  

Delta NOWK -              58  -              62  -              66  -              70  -              75  -              80  

CAPEX -         2.100  -         2.217  -         2.342  -         2.475  -         2.617  -         2.769  

Free Cash Flow           1.523            1.616            1.714            1.818            1.928            2.044  

Terminal Value                   72.872  

FCFF + TV           1.523            1.616            1.714            1.818            1.928          74.916  

Chart No 3. Free cash flow statement forecast of Merck group. 

Source: Own elaboration  

 

Finally, to calculate the Enterprise Value of Merck group, the present value of the free cash flow 

plus terminal value is calculated discounted at the discount rate of the WACC. For Merck group 

the calculated enterprise value of the company is € $73,993.67 billion, share price is € $130.50 

with 434,8 million shares outstanding.  

5.1.1 Sensibilization of the valuation through Discounted Free Cash Flow  

By doing the valuation of the company through DFCF we got the share price of Merck group; 

however, it is important to exercise a sensibilization on the model in order to consider the price 

either in good or bad scenarios, for that a tool called Crystal Ball was used, and the following data 

was determined.  
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Principal Variables:  

• Net Sales sensitivity (most of the variables of the DFCF model depends on net sales) 

• CAPEX sensibilization (Expansion of the company depends on investment 

capacity) 

• WACC sensibilization (measures risks of financial sources)  

• gTerminal sensibilization (Expectation on company´s growth at perpetuity) 

Distribution: due to information shortage the triangular distribution is going to be used with a 

median value and a variation below 10% and over 10% of the median.  

 
Figure No 7. Monte Carlo simulation. 

Source: Own elaboration through Crystal Ball.  

 

With 10.000 itineration and 95% of certainty, the range of the share price of Merck group is 

between € $92.39 and € $185.76. And the contribution to this variance from the modified variables 

mentioned above is interpreted in the following graph, which depicts that 53.1% of the model´s 

variations depends on the WACC, 16.8% of the model´s variation depends on sales, 16% of the 

model´s variations depends on CAPEX and 14.1% depends on the company´s terminal growth.  
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Figure No 8. Sensibilization of variables of the Monte Carlo simulation. 

Source: Own elaboration through Crystal Ball.  

 

5.2 Merck group multiples valuation analysis  

With the chosen group of comparable companies, and the information taken from Bloomberg 

(2020) the multiples that were calculated were EV/EBITDA and EV/Sales, and for each was 

calculated the minimum multiple, maximum multiple, and the average multiple. 

BASKET OF COMPARABLE COMPANIES 

Name Country 

GLAXOSMITHKLINE PLC BRITAIN 

EISAI CO LTD JAPAN 

JOHNSON & JOHNSON UNITED STATES 

TAKEDA PHARMACEUTICAL CO LTD JAPAN 

NOVO NORDISK A/S-B DENMARK 

NOVARTIS AG-REG SWITZERLAND 

SANOFI FRANCE 

ASTRAZENECA PLC BRITAIN 

ELI LILLY & CO UNITED STATES 

CHUGAI PHARMACEUTICAL CO LTD JAPAN 

BAYER AG-REG GERMANY 

DAIICHI SANKYO CO LTD JAPAN 

ROCHE HOLDING AG-GENUSSCHEIN SWITZERLAND 

ABBVIE INC UNITED STATES 

PFIZER INC UNITED STATES 

Chart No 4. Basket of comparable companies. Source: Own elaboration from Bloomberg information  
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  EV/EBITDA EV/Sales 

Minimum 13,11720 2,41767 

Maximum 21,93576 4,79024 

Average 17,11818 3,87285 
Chart No 5. EV/EBITDA and EV/Sales multiples. 

Source: Own elaboration  

With this information calculated from the basket of comparable companies, the minimum and 

maximum value of the company can be calculated by multiplying EBITDA pre and sales (from 

financial information year 2020) by each multiple, and from this the minimum and maximum share 

price can be calculated, in which case the minimum price of Merck group regarding EV/EBITDA 

is € $88,27 and the maximum is € $174.30; regarding EV/Sales the minimum price is € $55.11 and 

the maximum is € $148.14 

  Min Max EV Min EV Max P Min P Max 

EV/EBITDA 13,12 21,94 55634,69 93037,35           88,27          174,30  

EV/Sales 2,42 4,79 41216,20 81663,55           55,11          148,14  

Chart No 6. Enterprise value and share prices obtained from multiples. 

Source: Own elaboration  

 

 
EV Min EV Max P Min P Max 

EV/EBITDA 

𝐸𝑉 𝑀𝑎𝑥: 𝑀𝑎𝑥 ∗ 𝐸𝐵𝐼𝑇𝐷𝐴 𝑝𝑟𝑒  
2020  

𝐸𝑉 𝑀𝑎𝑥: 𝑀𝑎𝑥 ∗ 𝐸𝐵𝐼𝑇𝐷𝐴 𝑝𝑟𝑒  
2020 

(𝐸𝑉 𝑀𝑖𝑛
+ 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐷𝑒𝑏𝑡
+ 𝐶𝑎𝑠ℎ)
/#𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 

(𝐸𝑉 𝑀𝑎𝑥
+ 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐷𝑒𝑏𝑡
+ 𝐶𝑎𝑠ℎ)
/#𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 

EV/Sales 

𝐸𝑉 𝑀𝑖𝑛: 𝑀𝑖𝑛 ∗ 𝑆𝑎𝑙𝑒𝑠 2020 𝐸𝑉 𝑀𝑎𝑥: 𝑀𝑎𝑥 ∗ 𝑆𝑎𝑙𝑒𝑠 2020 

(𝐸𝑉 𝑀𝑖𝑛
+ 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐷𝑒𝑏𝑡
+ 𝐶𝑎𝑠ℎ)
/#𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 

(𝐸𝑉 𝑀𝑎𝑥
+ 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐷𝑒𝑏𝑡
+ 𝐶𝑎𝑠ℎ)
/#𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 

Chart No 7. Enterprise value and share prices obtained from multiples (Formulas). Source: Own elaboration  

 

After obtaining the minimum and maximum prices of both multiples, the next step was to stablish 

in which range the share of the company is in. For that prices of the shares calculated with multiples 

were used in the following way:  
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  P Min P Max 

EV/EBITDA 88,27 86,03 

EV/Sales 55,11 93,03 

Chart No 8. Range of Merck group share price.             

Chart No 9. Range of Merck group share price (Formulas). 

Source: Own elaboration  

The results of the prices obtained can be better analyzed on the graphic bellow which shows that 

the price of the share on the market ranges from € $88.27 to € $150, range in which both multiples 

intersect.  

 
Figure No 9. Multiples valuation range of prices. 

Source: Own elaboration. 

 

6. Conclusions 

In summary, when valuing the company and finding the approximation to the enterprise value of 

Merck group through the f Discounted Free cash Flow method and Multiples, it is seen that the 

value given on the DCF method is between the range of prices obtained on the multiple’s method; 

and both are very similar to the value of the market showed on the official and audited Merck 

reports.  

0,00 20,00 40,00 60,00 80,00 100,00 120,00 140,00 160,00 180,00 200,00

EV/EBITDA

EV/Sales

Multiples Valuation

  P Min P Max 

EV/EBITDA 
𝑃 𝑀𝑖𝑛 𝐸𝑉
/𝐸𝑉𝐼𝑇𝐷𝐴 

𝑃 𝑀𝑎𝑥 𝐸𝑉 /𝐸𝐵𝐼𝑇𝐷𝐴
− 𝑃 𝑀𝑖𝑛 𝐸𝑉/𝐸𝑉𝐼𝑇𝐷𝐴 

EV/Sales 
𝑃 𝑀𝑖𝑛 𝐸𝑉 
/𝑆𝑎𝑙𝑒𝑠 

𝑃 𝑀𝑎𝑥 𝐸𝑉 /𝑆𝑎𝑙𝑒𝑠 
− 𝑃 𝑀𝑖𝑛 𝐸𝑉/𝑆𝑎𝑙𝑒𝑠 



 

24 
 

Both methods are the most used ones when valuing a company; however, it is important to clarify 

that though the discounted free cash flow method, a variety of macroeconomic factors are important 

to consider to forecast financial information (in this case from 2020 through 2021), but this 

approximation gives the enterprise value of any company without taking into account changes in 

the future of the market, or in the company´s operations, that is why it is necessary to develop a 

sensitivity model through the Monte Carlo method to make in this case 10.000 simulations 

modifying the following variables: sales sensitivity, CAPEX sensitivity, WACC sensitivity and 

gTerminal sensitivity.  For Merck Group the enterprise value obtained through the DFCF method 

was is € $73,993.67 billion, with a share price of € $130.50 with 434,8 million shares outstanding. 

By using crystal ball (Monte Carlo method) with a variation of the share price of +-10% and the 

alteration of the variables mentioned, the range of the share price for the company was € $92.39 

and € $185.76.  

And then by valuing the company through multiples, by choosing a basket of comparable 

companies and obtaining the minimum, maximum and average multiples for EV/EBITDA and 

EV/Sales, the range of the share price of the company ended up in the range of € $88.27 up to € 

$150.  

With the results gotten from the valuations from DFCF and multiples it is seen that the models are 

robust and trustworthy enough for an investor, thus the ranges of the share price are very similar 

to the closure share price for Merck group as of 30th of December 2020 which was € $140.35 

(Merck group official website). Merck group ended up as a very stable and robust, as mentioned 

before they are in constant innovation and moving at the same pace as technology is, so it is a good 

prospect for and investor to consider it not only for its present achievements but thinking on future 

goals.  

 



 

25 
 

7. References:  

− Mikulic, M. 2020. “Pharmaceutical market: worldwide revenue 2001-2019”. Accessed 

May 25. (https://www.statista.com/statistics/263102/pharmaceutical-market-worldwide-

revenue-since-2001/ 

− Abpi. 2020. “Responding to COVID-19, What Government guidance and advice is 

available”. https://www.abpi.org.uk/medicine-discovery/covid-19/what-government-

guidance-and-advice-is-available/ 

− PwC global. 2020. “About the pharma 2020 series”. 

https://www.pwc.com/gx/en/industries/pharmaceuticals-life-

sciences/publications/pharma-2020.html 

− Sagonowsky, E. 2020. “The top 20 pharma companies by 2019 revenue”. 

https://www.fiercepharma.com/special-report/top-20-pharma-companies-by-2019-

revenue 

− Damodaran, A. 2020. “Annual returns on S&P500, Treasury bills and treasury bonds”. 

http://people.stern.nyu.edu/adamodar/New_Home_Page/datafile/histretSP.html#_msoanc

hor_2 

− Valoriza. “Metodos de valoración”. https://valoriza.cl/metodos-de-valorizacion/  

− González, M; Gúzman A; & Trujillo, M. 2020. “Gerencia Financiera basada en valor: 

Hacia un proceso sistemático para la toma de decisiones financieras”. Bogotá: Colegio de 

Estudios Superiores de Administración.  

− Benninga, S. 2008. “Financial Modeling” Third Edition. London: The MIT Press.  

− Bloomberg, 2020. Bloomberg electronic resources. Universidad de los Andes.  

 

https://www.statista.com/statistics/263102/pharmaceutical-market-worldwide-revenue-since-2001/
https://www.statista.com/statistics/263102/pharmaceutical-market-worldwide-revenue-since-2001/
https://www.abpi.org.uk/medicine-discovery/covid-19/what-government-guidance-and-advice-is-available/
https://www.abpi.org.uk/medicine-discovery/covid-19/what-government-guidance-and-advice-is-available/
https://www.fiercepharma.com/special-report/top-20-pharma-companies-by-2019-revenue
https://www.fiercepharma.com/special-report/top-20-pharma-companies-by-2019-revenue
http://people.stern.nyu.edu/adamodar/New_Home_Page/datafile/histretSP.html#_msoanchor_2
http://people.stern.nyu.edu/adamodar/New_Home_Page/datafile/histretSP.html#_msoanchor_2
https://valoriza.cl/metodos-de-valorizacion/

