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1. Abstract	

The biotechnology industry is extremely competitive with many companies failing every year. 

With this level of competition, any tool that can help increase the chances of success and 

minimize failure is highly valuable to companies. A strategic market analysis framework was 

designed to help executives make better decisions leading to their desired success outcomes. 

This framework was applied to the Cellero Biotech case study and suggestions of how to 

apply the framework were made based on the desired success outcome.  
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3.   Introduction 

A framework for strategic analysis is a necessary tool for biotechnology companies to make 

strategic decisions. To analyze and create this framework for the biotechnology industry, an 

overview of the industry and its forms of successes will be studied, the components of the 

framework will be examined, and a case study will be used to see the framework in action.  

3.1 Current situation in the biotechnology industry  

The biotechnology industry is a subsegment of the biomedical/healthcare industry. Over the 

last two decades, the lines between the biotechnology and the other subsegments, i.e. 

pharmaceutical, medical devices and diagnostic industries, have dissolved to a point where it 

is almost impossible to distinguish the different subsegments from each other, and most newer 

biotechnology companies are a combination of a few. This breakdown has accelerated with 

the growth of digital health in the last 5 years, as introduction of the Internet and network 

technology into the industry facilitated increased communication and collaboration. The 

industry is heavily dependent on highly technical scientific research, and thus has to adapt 

quickly based on new discoveries and breakthroughs. The fast pace of innovation has led 

many companies to try and become experts at a specific part of the supply chain whether it is 

research and development, manufacturing, clinical trial management, or sales and marketing 

instead of being fully vertical integrated (Loffler, 2006).  

3.1.1 Key Emerging Trends   

The biggest trend in the industry is that patients are becoming increasingly involved in the 

diagnosis and choice of treatments for their illness or disease. This has the following effects 

on the industry:  

1. Patient engagement is becoming more and more important. Companies need to convince 

patients that their treatment is the best for them. It is not enough anymore to only 

convince doctors to prescribe the treatment. Patients are often arriving to the doctor's 

office well researched on their problem with a treatment in mind based on their research.   

2. Patients are considerably more cost conscious than doctors, which means they put more 

pricing pressure on companies to sell treatments at lower prices. Furthermore, they are 

more likely to switch brands, if they feel a competitor offers a comparable product at a 

lower price point.   
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3. Patients and healthcare payment providers are forcing companies to change their pricing 

models from a treatment based model to an outcome based one. Under a treatment based 

model, the patient would have to pay for every time they receive a treatment; whereas 

under an outcome based model, the patient would pay a flat rate to receive the desired 

outcome no matter how many treatments it takes to get there. For example, if two patients 

both have an infection that needs antibiotics, they would pay the same price for the 

treatment of the infection even if one patient needs 5 pills and the other needs 50 pills to 

do so. This will force companies to change from product based to solutions based 

(Champagne, 2015)   

3.1.2 Financial Outlook  

As a whole, the biotechnology industry is one of the biggest and strongest industries in the 

world. Global biotechnology revenue was over $137 billion USD in 2015 with 18% growth 

from the previous year. From this revenue, the net income was over $16 billion USD with 

18% growth over the same period (E&Y, 2016). This led Forbes to declare that the industry 

had the great profit margin of any industry in 2015 (Chen, 2015). Considering the increasing 

rate of innovation, it would be surprising if this changed in the future.   

3.2 Examples of successful biotech companies 

In the modern world, there are multiple different ways that a small biotechnology company 

can be successful, including acquisition, building a fully integrated pharmaceutical company, 

an initial public offering (IPO), and a sustainable licensing business. Depending on the kind 

of success a new company is trying to achieve, there are often different strategies that can be 

implemented. Sometimes, it is necessary to use a hybrid of these strategies to be successful. A 

quick investigation of each success path and an example of a company that navigated the path 

to the finish line is necessary to give context of possible outcomes.  

3.2.1 Acquisition     

One way that a small biotechnology company can be successful is to be bought by a larger 

biotechnology or pharmaceutical firm. This is done when the smaller firm has assets that meet 

the strategic goals of the larger firm. Most often this is done to acquire the intellectual 

property, but can also be done to acquire complementary assets, key employees (sometimes 

called acquihire), or to prevent products from entering the market. In 2015, there were over 

150 acquisitions with a 20% increase in numbers from the year before.   
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A recent example is the 2016 acquisition of Cardioxyl by Bristol Meyers Squib for up to 

$2.075 billion USD based on certain milestones. It would appear that the transaction was done 

in a way that Bristol Meyers Squib could gain control of Cardioxyl's lead asset, CXL-1427. 

CXL-1427 is a treatment for acute decompensated heart failure (ADHF).    

3.2.2 Building a fully integrated biotechnology company   

To bring a biotechnology product to market takes a lot of infrastructure across many business 

units, including but not limited to customer service, distribution, IT, marketing, R&D, sales, 

etc. Usually only large pharmaceutical companies have enough resources to manage all these 

processes internally. However, on a rare occasion, a smaller firm grows to a point where it 

can acquire, build, or outsource all these capabilities. This usually takes quite a long time, as 

the company has to bring on each unit piece by piece.     

Biomarin Pharmaceutical has been able to build up a fully integrated biotechnology company 

in a relatively short period of time. Founded in 1997, the company has acquired six other 

companies since 2002 to build up enough competencies, so that it has been able to fully 

develop and sell the five drugs that it currently has on the market. This has led to almost $900 

million USD revenue last year.      

3.2.3 IPO 

An IPO is the event that allows the stocks of a private company to become publicly traded. 

The gains made through the sale of public common stock do not have to be repaid to 

investors. This allows the company to grow, pay off debt, or have more working capital. If 

done well, it can lead to a company increasing its access to capital exponentially, while 

providing a liquidation opportunity for early investors and employees. There are a number of 

downsides, however, including increased regulations, especially within accounting and 

disclosures, and company value being heavily influenced by the public markets, thus public 

perception. It is also not always successful. A company's stock may plateau in value, making 

it harder to sell more shares. From 2013 to 2016, there were 159 biotech IPOs, of which 43% 

have increased in value, and 16% have doubled in value. Overall, across all companies that 

went into IPO during this time, there has been a 50% increase in stock value.     

Editas Medicine is an example of a successful biotechnology IPO from 2016. Editas is a 

discovery phase biotech company that is finding ways to commercialize CRISPR-CAS gene 

editing system. Using an IPO, the company was able to raise almost $95 million USD into the 

company, and saw it's stock value double within two months of the offering. While the stock 
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value has come down, it is still up more almost 10% since the IPO about a year ago, which is 

a good year-to-year increase.     

3.2.4 Sustainable licensing business 

Biotechnology companies can choose to remain a research and development company. If they 

choose to do this, they will develop a portfolio of assets until one becomes attractive enough 

to a larger pharmaceutical company to license the asset, and take over the clinical 

development, sales, marketing, and distribution. This is usually accompanied by some 

combination of upfront, milestone, and royalty payments. This allows the biotechnology 

company to make profit, and develop new assets.   

A recent success in this model includes Immunocore. Immunocore develops cancer treatments 

based on T-Cell receptors. It has licensed its assets to GlaxoSmithKline, Genentech, 

and MedImmune for a total of almost $200 million in upfront payments, up to $600 million in 

milestones, and tiered royalty payments based on future product success.  

3.3 Research Question  

The purpose of this research is to establish a framework of market analysis to be used for new 

biotechnology companies. The benefits for a company to use this framework are two 

fold.  First, it helps new biotechnology companies decide what is the appropriate kind of 

market analysis to do depending on the type of successful outcome desired. Second, it gives 

new biotechnology companies, which do not know their most likely successful outcome, a 

framework by which they can determine one based on their competencies.   

 

4. The theoretical framework of strategic market analysis  

Our activities are based around our decisions, and to make the right decisions, we need 

information, which is applicable, accurate and timely. The same rule applies to businesses. 

Company executives require continuous and reliable information about their current or 

prospective markets to timely detect opportunities and threats, and subsequently make 

strategic decisions in order to create sustainable competitive advantages, make profit, and stay 

ahead of competition. A detailed analysis of markets can provide company executives the 

required information to decide on where to compete profitably in terms of which markets to 

enter or invest, and which markets to exit or avoid, and on how to compete in the chosen 
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markets in terms of creating unique value propositions through superior offerings, and 

developing relevant assets and competences that will help the company success.  

A strategic market analysis critically examines a focal company, its customers, competitors, 

various dimensions of the market, and the surrounding environment in order to gather useful 

information. The analysis seeks to determine the attractiveness and dynamics of the market, 

and the output of the analysis is used to create and implement a business strategy. The 

analysis can be divided into two main parts: (i) external analysis, which examines the factors 

external to the company, such as its customers, competitors, and the market and its 

surrounding environment; (ii) internal analysis, which aims to provide a thorough 

understanding of strategically important aspects of the company, such its strengths, 

weaknesses, assets, and competences. However, prior to conducting an analysis, the market of 

interest and its boundaries need to be accurately specified. 

The following sections provide a theoretical overview of the elements of a strategic market 

analysis, and the concepts and methods that can be used in defining markets and conducting 

the market analysis. It includes external analysis, internal company analysis, expected 

outcomes, and how these outcomes can be used to create and implement various business 

strategies.   

4.1. Defining markets  

Prior to conducting a market analysis to make strategic decisions, there is a need to define the 

market of interest and its boundaries. Fennel et al. (2003) state that a market describes the 

arena in which a company chooses to do business, and propose a framework for market 

definition that is congruent with the marketing concept of making what customers will want 

to buy, rather than selling what companies have already made. If we consider markets as 

arenas to play business games, then the framework for defining markets involves (i) 

identifying who the players are, specifically the company and its competencies and 

weaknesses, customers in some region of space and time, and competitors, and (ii) 

determining the rules of the game, specifically the ways the company chooses to inform its 

customers about the offering's existence and engage in exchange with them, and the price 

level of the offering (Fennel et al., 2003). The geographic location for the business, the 

communications media, the means and place of exchange, and the price level of the offering 

represent the dimensions of a market. Depending on the choices a company makes on the 

various dimensions of a market, different customers and competitors come into play (Fennel 

et al., 2013). There are two things in particular to which companies should pay attention. 
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First, the defined market and the domain of the offering should be consistent with the current 

competencies of the company, as the potential for profit will dramatically decrease when 

operating in markets outside the domain of company's expertise. Second, there is a trade-off 

to be made in terms of the width of market definition. A market definition too narrow might 

limit a company in identifying trends and opportunities that could lead to attractive options 

and directions, and a market definition too broad might lead to mass marketing thinking, and 

make a company's efforts and resources seem insignificant. Furthermore, the depth of market 

analysis, which will be described in the following sections, might be sacrificed when a market 

definition is too broad.  

4.2. External analysis  

External analysis takes into account the factors external to a company that affect its strategies 

to achieve success within a defined market. It involves a thorough analysis of customers, 

competitors, markets/submarkets, and environmental factors, such as government policies, 

social concerns and technological developments.  

4.2.1. Customer analysis  

Customers are central to any business, as it will not be possible for a company to survive for 

long without profitable customers. It is therefore reasonable to argue that the first logical step 

in a market analysis is customer investigation, which can comprise customer segmentation, an 

analysis of customer motivations, and identification of unmet needs. The aim of the analysis 

is to identify the target customer segments and their specific needs, problems, desires and 

fears, so that a company can find out what is meaningful for their customers and understand 

how they can be better served.  

Segmentation: Segmentation aims to identify customer groups that will respond differently 

from other groups to a company's offerings. Through successful segmentation, a company can 

develop more effective and segment-tailored strategies for product differentiation and 

introduction, and consequently can acquire a dominant position in a reduced market space 

where competitors will be unwilling or unable to attack successfully. The ways to segment 

customers may differ depending on the market where a company chooses to do business. In 

general, the segmentation can be based on customer characteristics that are independent of the 

offering, such as geographic location or demographics, or it can be based on characteristics 

that are related to the offering, such as benefits sought from the offering, purchase patterns, 

product usage, price sensitivity or brand loyalty. Either way, the resulting customer segments 
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must be recognizable, accessible, actionable, stable and large enough to justify separate 

treatment (Kotler, 2005; Andersen & Ritter, 2008). Furthermore, the company must have the 

capabilities to develop and implement a unique offering that will appeal the selected target 

segment or segments, and must ensure that the appeal of the offering to the target segments is 

sustainable in the presence of competitor offerings (Aaker, 2014b).  

Customer motivations: Once the customers within a defined market have been segmented and 

the target segments to be acted upon have been identified, the next step is to get a deeper 

insight into the customers in those segments in terms of what drives their purchasing 

decisions, in other words, what they have in mind when thinking about or buying an offering. 

Valuable insights into customer motivations can be obtained through employees that directly 

interact with the customers, or through focus-group sessions, in-depth interviews, customer 

surveys and case studies, or by directly observing the customers in relevant contexts. 

Customer motivation analysis may start with identifying the motivations for the target 

segments, followed by clustering the identified motivations into groups and determining their 

relative importance, and end with identifying those that will play a role in defining the value 

proposition that will provide the company a competitive advantage (Andersen & Ritter, 2008; 

Aaker, 2014b).  

Unmet needs: Unmet needs are customer needs that are not being served by the existing 

offerings. Customers may or may not be aware of their unmet needs. Identifying such needs 

and meeting them with unique offerings before a competitor does can help companies stay 

ahead of competition by increasing their market share, break into a market, or create or own 

new markets. There are several ways to uncover unmet customer needs. One way could be to 

have the relevant employees become actively involved customers for the company's potential 

offerings. By actively using the products, such employees are exposed to needs that are 

difficult to extract from customers. Another way could be to conduct ethnographic research, 

which involves direct and critical observation of the existing as well as potential customers. 

Observing customers in their natural settings and questioning their actions can facilitate the 

development of new products as well as improvement of existing products. Finally, valuable 

information can be obtained through customer surveys and interviews, and focus-group 

sessions. However, it must be noted that customers can often provide information about the 

things they are familiar or have experience with. For example, they can provide information 

about offerings they currently benefit to meet their needs, indicating where these products fall 

short or excel in solving their problems. On the contrary, most customers will not be able 

provide reliable information about anything they have not experienced or they are not 
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personally familiar with. This is especially valid for radical or new-to-the-world products. 

Customers can give firms directions about how to improve their products, but they may not be 

able tell them exactly what products to develop, especially breakthrough or radical products 

(Kahn, 2013; Aaker, 2014b).   

4.2.2. Competitor analysis  

Competitor analysis broadly involves the identification of actual as well as potential 

competitors, the assessment of their objectives, strategies, strengths and weaknesses, and their 

reaction patterns to market trends, and the selection of which competitors to attack or avoid. 

The analysis of competitors must be conducted relatively early in a market analysis to ensure 

an effective product differentiation of the new offering.  

One way to identify current competitors is to look at them from the perspective of customers, 

as they are the ones who make choices among competitors. This approach enables a company 

to group its competitors according to the degree they compete for a buyer's choice. Another 

way of identifying current competitors is to put them in strategic groups based on their 

competitive strategy. For example, competitors can be grouped together if they pursue similar 

competitive strategies over time, have similar characteristics such as size and cost structure, 

or have similar assets and competencies. Placing competitors in strategic groups can make 

competitor analysis more manageable, because it is often the case that there are many 

competitors in a given industry than can be analysed individually. A word of caution is that 

competitor analysis must not only focus on obvious direct competitors, but also on indirect 

competitors, because in many markets customer priorities change and customers are exposed 

to more alternative offerings from indirect competitors.  

Once the competitors have been identified, the next step is to get deeper insight into those 

competitors and their strategies. The Internet is a rich source of information on competitors. 

For example, various databases, access to articles, annual reports and financial reports about 

competitors, competitors' Web sites, and other means of media such as trade magazines and 

channels can provide useful information on competitors. The suppliers, customers and 

distributors of competitors, stockholders, and government regulators can also be used to 

extract valuable information. Furthermore, information about the relationships between 

competitors and their customers and the success and vulnerabilities of their strategies can be 

obtained through customer surveys (Aaker, 2014c). Competitor analysis involves a thorough 

examination of competitors' size, growth and profitability, image and positioning strategy, 

objectives and commitments, current and past strategies, organization and culture, cost 
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structure, exit barriers, and strengths and weaknesses (Aaker, 2014c). Competitor analysis 

also seeks to determine if there are any dedicated offerings already available or in the 

planning stage for customers' needs, hence whether or not the company will have a possible 

first-mover advantage, and find out existing or potential strategic partnerships or alliances that 

have an impact on the market through favouring a competitor (Kunz & Warren, 2011).  

4.2.3. Market-submarket analysis  

One of the aims of the analysis is to determine the attractiveness of a defined market to 

current companies and potential entrants. An accurate determination of market attractiveness, 

in other words the profit potential of a market as measured by long-term return on investment, 

will help firms in making strategic decisions, such as investment or market exit decisions. 

Another aim is to understand the structure and dynamics of a market or submarket with 

particular focus on identifying emerging submarkets, trends, opportunities, threats and key 

success factors that can guide a company to obtain advantages over its competitors. Market 

analysis is generally performed on the following dimensions: 

Emerging submarkets: A company doing business in a dynamic market may benefit from 

detecting emerging submarkets, identifying those that are attractive to the company given its 

assets and competencies, and consequently adjusting its current offerings or developing new 

ones to address the chosen submarkets so that the competitors become less relevant. Among 

the factors than can create submarkets are augmented products, emerging niches, new 

applications of existing products, customer trends and new technologies.  

Market size: The size of a defined market is an accumulation of the current market volume 

and the market potential. The current market volume represents the total realized sales volume 

in a given market, and can be calculated using various sources, such as financial data from 

major firms, customer surveys, and government and trade associations' data. Besides the 

current market volume, it is often useful to consider the market potential, as it takes potential 

customers into consideration and defines the upper limit of the total demand.   

Market growth rate: It is an estimation of the size of a defined market in the future. The 

market growth rate can be estimated by extrapolating historical data into the future, or by 

examining market trends and sales growth in complementary products. Provided that 

everything else remains constant, growth means more sales and profits even without 

increasing market share. It may therefore sound reasonable to identify and invest in growing 

markets and to identify and avoid declining markets. However, declining markets can 
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represent real opportunities for a company partly because competitors may be leaving instead 

of entering and investing for growth in the market.  

Market profitability: It is an assessment of whether a company will be able to make money in 

a defined market. Michael Porter's approach of five-forces that shape competitive strategy can 

be used to assess market profitability (Porter, 2008). The assessment seeks to determine how 

intense the competition is among existing firms and the bargaining power of suppliers and 

customers, and evaluate the threats from potential entrants and substitute products.  

Market cost structure: Understanding the cost structure of a market can be useful in 

identifying key factors for success.  An analysis of the value chain can lead to the 

identification of the stage in the value chain where value is added to the product the most, and 

to the determination the key success factors associated with that stage (Porter, 1985). By 

developing or improving the key success factors associated with the high-value added stage, 

and subsequently reducing the cost for that stage, a company may gain an advantage over its 

competitors in the market.   

Distribution channels: Distribution channels refer to the route a product passes through until 

it reaches the end customer. Direct distribution occurs when the product leaves the 

manufacturer and goes directly to the end customer, whereas in indirect distribution 

intermediaries, such as retailers, are present between the manufacturer and the end customer. 

Assessment of different aspects of distribution channels can be useful in a market analysis. 

For example, current distribution channels can be examined to determine how direct they are 

to the customers. Trends and emerging channels can be monitored, as new channels may 

represent an opportunity to gain competitive advantage. Moreover, power structure of 

distribution channels can be examined to determine who has the power in a distribution 

channel (e.g. the manufacturer or the retailer). 

Market trends: Trends in markets are changes that customers cause, and in turn they drive 

customers to buy products (Popcorn & Marigold, 1997; Daly, 2000). Such changes therefore 

often represent new opportunities or threats, and can dramatically affect the size of the 

markets. The information gathered during customer, competitor and market analyses could be 

used to identify market trends. Detecting trends and reacting upon them is important, as it 

may determine the winners in highly competitive markets.   

Key success factors: These are assets and competencies that are necessary for a company to 

achieve its marketing objectives and provides the basis for successful competition. Key 
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success factors may change over time, for example, when the product progresses through its 

life cycle. The assets and competencies associated with a key success factor now may become 

less relevant in the future if the key success factor changes. It is therefore important for a 

company to determine which assets and competencies are the most critical to achieve 

advantage now and which ones will be the most critical in the future (Aaker, 2014d).  

4.2.4. Environmental analysis  

The previous sections of the external analysis concerned the assessment of factors and 

elements that are external to a company but still within the boundaries of a defined market 

(i.e. microenvironment). On the contrary, environmental analysis is about what is happening 

in the environment surrounding the market (i.e. macroenvironment) that may have an impact 

on the competitive microenvironment. It aims to enhance the ability of companies to rapidly 

respond to the changes happening in their macroenvironment.  

A useful method to assess the macroenvironment is PEST analysis, which refers to Political, 

Economic, Social, and Technological factors. PEST analysis may help companies detect 

trends and events in the macroenvironment that will ultimately find their way into the 

microenvironment and become key forces for companies to change their strategies. Political 

factors deal with the effects of government policy. For example, the addition or removal of 

legislative constraints can pose major threats or opportunities to markets and the companies 

within. To avoid being surprised, companies need to be scanning their environment for signs 

of change in government policy, which might have impact on their industry. Economic factors 

can determine the size and strength of markets. Interest rates, disposable income, 

unemployment rates, inflation and gross domestic product are among the key economic 

indicators to be considered. For instance, the purchasing power in markets depends on 

disposable income, prices, circulation of money, availability of debt and credit, and interest 

and exchange rates. Furthermore, general economic health as measured by unemployment 

rates and economic growth, and the pattern of income distribution may have significant 

effects on marketing possibilities. Social factors include changes in cultural and demographic 

trends within the macroenvironment. Such changes in trends can significantly influence 

customers' purchasing patterns and may represent both opportunities and threats for 

companies. Technological factors deal with the effects of technological changes and 

innovations. The rate of change in technology and innovations can pose major threats and 

opportunities, as it may cause new markets to emerge and change the ways in which 

companies compete in existing markets. Furthermore, new technologies can enable new 
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companies to enter the markets at a lower cost base than the existing companies. As a result, 

such new entrants can offer more competitively priced products and gain market share.  

4.3. Internal analysis   

Internal analysis takes into account the factors internal to a company, that affect its strategies 

within a defined market. It involves a thorough analysis of capabilities, core competences, and 

resources. The outcome of this analysis will allow a company to determine what their 

competitive advantage is. (Marino).   

4.3.1 Capabilities   

Capabilities are distinctive traits that separate a company from its competitors. For a trait to 

be distinctive it needs three characteristics:   

1. It has to directly lead to customer value in a measurable way.  

2. It's difficult for competitors to copy.  

3. It has multifunctionality (Marino).   

The simplest and most thorough method to determine what a company's capabilities are is the 

McKinsey 7-S Framework. This framework is done by analysing these 7 S's:   

1. Style – is the company culture and the way a company does business. It can often be hard 

to find out and may need a number of employee interviews to get a grasp of.    

2. Skills – are the technical expertise, either by the company or individuals in the company, 

required to carry out the tasks of the company. It is often necessary to find out which 

skills the company is lacking, so that the company can either acquire or outsource them.   

3. Structure – is the company hierarchy. It shows how decisions will be made and carried 

out. It is becoming increasingly important, as company structures are becoming more 

complex.  

4. Systems – are the processes set up to allow the company to function. This will be for all 

business units.    

5. Staff – is all the employees within the company.  



	 16	

6. Strategy – is what the company is trying to do to gain competitive advantage. Recently, 

this has moved to more adaptive strategic models.   

7. Shared Values – are the goals and objectives of the company (McKinsey, 2008).  

4.3.2 Core Competencies 

Core competencies are the combination of distinct capabilities that are found and coordinated 

across a company's business units that allow the company to offer unique value propositions 

to the customers in a given market. Originally, it was thought that the characteristics were the 

same three that were mentioned in the capability section: drives value to customers, difficult 

to copy, and multifunctional (Prahalad & Hamel, 1990). However, more recent definitions see 

core competencies as a layer on top of a companies capabilities, "It embodies an 

organization’s collective learning, particularly of how to coordinate diverse production skills 

and integrate multiple technologies" (Rigby, 2015). In essence, it is an organization's unique 

combination of capabilities distilled into a unique desirable expertise.   

4.3.3 Resources  

Resources are the assets that a company has in order to carry out its business functions. They 

are the inputs that go into creating valuable products and services that the company offers. 

Generally, there are five types of resources: financial, physical, human, intangible, and 

cultural/structural (Marino).  

Financial Resources: are the resources that a company has to fund its strategy financially. 

This includes tangible elements, such as money, or less tangible elements, such as the ability 

to easily secure new funding either through a good relationship with a bank giving access to 

loans or lines of credit, or through strong relationships with investors.   

Physical Resources: are the objects the company owns that it can use to carry out its strategy. 

This includes elements, such as buildings, machines, furniture, tools etc. These resources can 

often be sold to increase the amount of financial resources in the event more financial 

resources are needed, or the physical resource no longer fits in with business strategy.   

Human Resources: are all the individuals that are involved in a company, and include all the 

benefits that they bring. The benefits could include elements, such as skills, expertise, 

personal relationships, experience etc.  
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Intangible Resources: are all the resources that are more conceptual and harder to define. 

This could include reputation, technology, branding, relationships to key stakeholders 

(suppliers, distributors, governments, and non-government organizations), etc.   

Cultural/Structural Resources: are the resources that come out of a company's culture or 

organizational structure. This might include the ability to attract the appropriate talent, group 

cohesion, the ability to adapt structure quickly, etc. These resources were originally included 

as part of intangible resources. However, recently such resources have grown in importance, 

so people have started to consider it as a separate category (Grant, 2008).  

4.4. Analysis outputs  

The strategic market analysis, both its external and internal components, provides valuable 

information about a company's strengths and weaknesses; the strengths, weaknesses and 

strategies of its competitors; the existing and potential customers and their needs; and the 

market and its surrounding environment. The information obtained from the analysis can 

impact strategy directly by suggesting strategic decision alternatives or influencing a choice 

among them. The analysis can also contribute to strategic decision-making indirectly by 

identifying significant trends and future events, threats and opportunities, and strategic 

uncertainties that could affect strategic decision outcomes. In general, the analysis helps a 

company, among others, cope with change, force a long-term view, aid strategy analysis and 

decisions, improve assets and competencies and develop new ones, gain competitive 

advantage, make unique value propositions, increase market share and revenues, and 

ultimately achieve success.   

4.5. Creating and implementing a strategy  

Without a strategic market analysis, there is no context from which the executives and 

business units within a company can make business strategies and decisions. Thus, the 

business strategy has had many different definitions, but the most relevant one is "the 

framework which guides those choices that determine the nature and direction of an 

organization" (Tregoe, 1980). In practice, these choices are carried out in different scopes 

between the executive team and the business units. The executive team will be forced to make 

strategic decisions on questions such as:  

1. What should the distinguishing capabilities of the company be?  

2. What competitive advantage does the company add to its business lines?  
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3. What industries should the company be in?  

The decisions that the executives make on these questions will affect the entire operations of 

the company on a day-to-day basis. On the other hand, the business units have to make a 

different set of key decisions: 

1. Which customers should be defined as our target market?  

2. What should the value proposition be?    

3. What are our capabilities that make us the best at our value proposition?  

The implementation process comes into play when the company ensures that the answers to 

these two groups of questions are aligned, and the company takes the necessary actions to turn 

the answers into reality. Ultimately, the implementation of strategic decisions will involve the 

company trying to bridge the gaps between the current reality and the desired reality. Since 

the current reality is constantly changing, the strategy and its implementation will need to 

constantly change (Favaro, 2015).  The Lean principles of strategy has been developed from 

this need. The main principle is that your strategy should run in quick cycles of create – 

test/measure - learn. The idea is that you constantly run experiments on your strategy that 

learn from and evolve to make a better strategy. This way, your strategy should never become 

out of date to an extent that it kills your business (Ries, 2011). Strategic market analysis is a 

an important part of the measurement phase of this cycle.  

 

5. The framework of analysis  

In the previous section, we have provided a theoretical overview of the elements of a market 

analysis for making strategic decisions, and the concepts and methods that can be used in the 

analysis. Here, we focus on some of those elements that are most relevant to biotechnology 

start-ups, and provide a framework of analysis that they can use to examine their competitive 

environment and gather useful information about their markets (Fig. 1). They can 

subsequently use this information to develop and implement business or marketing strategies, 

and increase their chances of success in the rapidly changing field of biotechnology. Young 

start-ups cannot compete using economies of scale; therefore their competitive advantage and 

chances of success lie in the development of innovative products or services, which is 

dependent on accurate market information, and their strengths and core competencies. By 
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listening to their customers to understand their needs, and monitoring their competitors to 

determine their strengths, weaknesses, objectives and strategies, young start-ups can evaluate 

their strengths, assets and competencies, and use them to profitably address their customers' 

needs. 

 

 

Fig. 1. Framework of analysis  

 

5.1. Listen to your customers and understand their needs  

Companies must analyse the needs of their customers before making product development 

decisions, because understanding unmet needs can help a company develop products that will 

satisfy their customers better than the competitors. This applies to biotechnology start-ups, 

too. Those that better understand what customers need and provide the precise products they 

desire can increase their chances of success compared with the competitors that do not. Here 

are a number of example questions that can be used to identify and assess customers' unmet 

needs:  

• How can the market be segmented into groups that may require a unique treatment?  

• Who are the most attractive and profitable customer groups? 

• What features of the product do customers value most? 

• What are the motivations behind customers' purchase decision? 

• What are the trends in customer motivations and priorities? 

• Why are customers dissatisfied?  

• What are the severity and incidence of customer problems?  

• What are unmet needs that customers can identify and are there some that customers 

are unaware?  

• Do these unmet needs represent leverage points for competitors or a new business 

model?  
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5.2. Identify and monitor your competitors  

It is important for young companies to identify their competitors and understand where they 

fit in the market. This will not only give these companies an overview of their market, but 

also motivate them to adjust their business strategies and create superior value propositions to 

better address customers’ needs. In the biotechnology industry, a company might not have a 

direct competitor due the unique, innovative nature of most biotechnology products. It is 

therefore important to also consider the substitutes. If there is neither a direct competitor nor a 

substitute, then it might be a good idea to re-assess if there really is a market need for the 

product or service. Closely monitoring successful competitors can also help a company to 

identify the key competencies required for success, so that it can spend an effort to develop 

similar competencies. Furthermore, monitoring the competitor landscape should be a constant 

effort, as the indirect or non-obvious competitors of today might become direct competitors in 

the future. Here are a number of example questions that can be used to identify and monitor 

the competitors: 

• Who are the direct and indirect competitors, and when did they begin? 

• Who are the most intense, and less intense but still serious competitors?  

• Which are the most successful or unsuccessful competitors over time and why?  

• What are their objectives, strategies and level of commitment?  

• What are the assets, competencies, strengths and weaknesses of each competitor?  

• What are their offerings, and who are the providers of substitute products?  

• How are their relationships with the customers? 

• Who are the potential competitive entrants and what are their barriers to entry?  

5.3. Evaluate your strengths  

The identification and evaluation of strengths, assets and competencies can help a young 

company determine not only what it can do, but also what its limitations are. By knowing 

what it cannot do, the company can avoid customer problems that it cannot solve, and instead, 

focus on problems or challenges that it can address successfully. It is also important to note 

that the assets and competencies required for success may change over time during a product's 

life cycle. In the field of biotechnology, the assets and competencies within technology and 

innovation, and the ability to attract capital tend to be most important during the ideation and 

early product development phases; whereas those within manufacturing, marketing and 

distribution may become more dominant later in the product's life cycle. The analysis of 
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strengths, assets and competencies can fall under different categories, including innovation, 

scientific expertise, management, manufacturing, finance and access to capital, marketing, 

and relationships. A young company can also benefit from identifying its core competencies, 

which are those competencies that have a broad application, enhance customer value, and are 

difficult to imitate by competitors (Prahalad & Hamel, 1990).  

5.4. Align your strengths to address customers' needs  

The strengths, assets, and competencies should be used to create a competitive advantage in 

the market. This should reinforce the creation of a superior value proposition that will address 

customers' needs better than that of the competitors. The customers will compare the offerings 

of a new company with the currently available offerings that may address their needs to 

identify its potential benefit. For example, in the therapeutics field, a superior product should 

provide meaningful benefit to the patient, over and above the current standard of care, which 

will also contribute to the justification of a price and reimbursement status of the product. 

Therefore, a new company must ensure that the offering has a real and relevant value for the 

customer, and it is within the boundaries of the company's capabilities. Here are a number of 

example questions that can be answered when creating value propositions to address 

customers' needs:  

• Is there a real customer value proposition?  

• Is there a perceived customer value proposition?  

• Is the value proposition relevant to customers? 

• Is the strategy used to create the value proposition feasible?  

• Is the value proposition sustainable? 

5.5. Do it in a profitable way  

Young start-ups need to offer something that customers uniquely value if they are to make 

good profits, and this should build on their existing competencies and expertise, because 

developing new ones may turn out to be expensive and unrealistic. One of the important 

characteristics of the biotechnology industry is high research and development costs, which is 

coupled with very little or no revenue in the years of product development. Therefore, a key 

for success to any biotechnology company is the presence of substantial financing. 

Companies lacking profits or the prospect of being profitable may find it difficult to gain 

access to capital. They might be able to reduce their risk of failure by having multiple 
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development projects in their pipeline. That way, if one product does not make it to the 

market, the other projects can balance the damage.    

 

6. Case illustration  

In this section, we will apply the framework of analysis described above onto a biotechnology 

start-up, Cellero Biotech as an illustration. Particular emphasis will be placed on the analysis 

of the competitive market environment, including the customers and their unmet needs, the 

competitors, the company strengths and competencies, the value proposition, and profitability.   

6.1. Case description and company presentation  

Cellero Biotech is a biotechnology start-up company that is involved in developing 

therapeutic monoclonal antibodies (mAbs) against difficult-to-treat bacterial infections. Its 

technology is based on an artificial intelligence in silico discovery platform called EDEN, 

which is used to predict surface-exposed bacterial protein antigens that elicit an immune 

response in humans. Lead antigens identified by the platform can later be used in the 

development of vaccines and therapeutic mAbs against infections caused by problematic 

human pathogens. In order to expand their product portfolio, Cellero Biotech considers 

developing therapeutic mAbs against the problematic, antibiotic-resistant bacterium 

Klebsiella pneumoniae. The company seeks to make an assessment of the market for the 

treatment of K. pneumoniae infections, and examine the competitive environment in order to 

make decisions on whether to invest in the project of developing therapeutic mAbs to combat 

K. pneumoniae infections, and which strategy to follow, as to whether be fully responsible for 

the entire development project from the ideation to approval, or enter a licensing agreement 

with large pharmaceutical company after a certain point in the product development.  

6.2. Customers and their unmet needs  

Antibiotic resistant microorganisms are one of the most serious health threats worldwide 

(CDC Report, 2013). There are at least two million antibiotic-resistant bacterial infections 

annually in the U.S. alone, associated with 23.000 deaths (CDC Report, 2013), which is more 

than the amount of death caused by skin cancer and AIDS together (Kelland, 2013). Around 

10% of the hospital associated infections (HAI) are caused by Klebsiella species. K. 

pneumoniae is a Gram-negative opportunistic pathogen, meaning that it is usually not 
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dangerous for healthy individuals, but causes life-threatening infections in immune-

compromised individuals and hospitalized patients.  

Patients, physicians and payers: K. pneumoniae infections typically affect middle-aged and 

older men with debilitating diseases, such as alcoholism, diabetes, or chronic pulmonary 

disease. Hence, this group of patients will be the primary target for the therapeutic mAbs. 

Other factors increasing the risk of acquiring K. pneumoniae infections include prior 

antibiotic use by the patients, the presence of indwelling medical devices, such as catheters 

and feeding or endotracheal tubes, and extended stays of the individuals in intensive care 

units (ICUs) or nursing homes. Besides the patients as end users, the products will 

communicated to physicians and other hospital personnel as decision makers, and insurance 

companies and governments as payers. Therefore, these groups also represent as target 

customers.    

Unmet need: Due to the emergence of K. pneumoniae strains that are resistant to all known 

antibiotics and the paucity of novel antimicrobial drugs, there is a huge demand from the 

healthcare providers and patients for alternative strategies to treat K. pneumoniae infections. 

Pneumoniae is a common cause of HAIs, accounting for approximately 19-24% of all HAIs 

in the U.S. and E.U. alone (Frost & Sullivan 2010). According to recent reports, K. 

pneumoniae strains resistant to multiple antibiotics have spread to all regions around the 

world, making the treatment of K. pneumoniae infections difficult and sometimes impossible. 

Of particular importance is the emergence of resistance to carbapenem antibiotics, which are 

the last resort antibiotics that are used to treat K. pneumoniae infections (Sanchez et al., 2013; 

Neuner et al., 2011). As a result, antibiotic resistant K. pneumoniae strains have become a 

significant clinical threat to global health and safety, which entails urgency to develop novel 

prevention and treatment strategies that can be used by healthcare providers to improve and 

save patients’ lives.   

Potential licensing partners: Large pharmaceutical companies with experience in the 

production and development of antibody-based drugs are desired partners after pre-clinical 

trials. Potential large pharmaceutical companies to enter a licence agreement are as follows: 

GlaxoSmithKline (GSK): It is our preferred candidate partner, as there are 26 antibody 

products in its pipeline and a few already in the market. 

Roche: Roche has more than 20 therapeutic mAbs in its pipeline, and show strong interest in 

infectious diseases.  
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Bavarian Nordic: Active in infectious diseases and immunotherapy. Bavarian Nordic is 

currently collaborating with Evaxion on another product in their pipeline.  

Others: Other potential candidate partners are MSD Denmark, Bayer Healthcare AG, 

Johnson & Johnson, Bristol-Myers Squibb Co. 

6.3 Competitors  

Direct competitors: The direct competitors consist of pharmaceutical and other biotechnology 

companies that are developing alternative drugs against antibiotic-resistant, Gram-negative 

bacteria. The alternative drugs can be divided into four classes according to their mode of 

action:  

1) mAbs. There are two companies developing mAbs. Arsanis, with its mAb, targets surface 

exposed polysaccharides, whereas Valneva GmbH owns a patent from 2014 for an antigen 

of K. pneumoniae. However, Valneva has no related products in its pipeline, yet.  

2) Antibiotics are effective and easy to use, but they are non-specific and harmful to the 

beneficial bacteria in the human host, which in turn can lead to the overgrowth of other 

pathogenic bacteria and yeast. Furthermore, antibiotics cannot be used to treat infections 

caused by antibiotic-resistant organisms, which is currently a global healthcare problem.  

3) Antimicrobial peptides, also called host defence peptides, are part of the innate immune 

system. They have broad range of antimicrobial activity and require a short contact time 

with the pathogens to induce killing. However, there is a potential risk of toxicity and 

development of resistance associated with the use of antimicrobial peptides.  

4) Bacteriophages show high specificity and low risk of resistance development, and 

therefore represent a promising alternative treatment strategy (Ghannad & Mohammadi 

2012). To our knowledge, currently there is no company developing such therapies 

against K. pneumoniae 

Indirect competition: The companies that are developing products and machinery for 

sterilization and disinfection. Sterilizing or disinfecting hospital instruments may lower the 

risk of the spread of K. pneumoniae infections, but will not have an effect on the patients that 

already carry antibiotic-resistant K. pneumoniae bacteria in their gut flora or the patients that 

are already infected.  

6.4. Company strengths and competencies  

The technology that Cellero Biotech has is based on an artificial intelligence in silico 



	 25	

discovery platform called EDEN, which is used to predict surface-exposed protein bacterial 

antigens that elicit an immune response in humans. Since EDEN is based on an artificial 

intelligence technology, it can continuously be trained to predict surface antigens from a vast 

variety of organisms, and develop vaccines and immuno-therapeutic drugs against these 

antigens. Moreover, EDEN can predict the best surface-exposed protein antigens that elicit an 

immune response in humans. It is the major asset and the core competence of the company, as 

the technology has broad application, enhances therapeutic drugs' value, and is difficult to 

imitate by competitors. Cellero Biotech has a broad social and professional network that 

consists of scientific experts from world-leading research universities, pharmaceutical 

companies with expertise in bacterial infection field and the relevant resources and 

distribution channels, and key persons with access to capital. Taken together, the company 

has the capabilities to carry out the discovery and the pre-clinical phases of the development 

project. Thereafter, using its broad network, the company will seek to partner with a larger 

pharmaceutical company for further clinical development, regulatory approval and market 

launch of the products.  

6.5. Value proposition  

The ultimate aim of any drug is to eliminate patients’ disease condition. Currently available 

antibiotics often fail to fulfil this mission in treating infections caused by antibiotic-resistant 

K. pneumoniae strains (Sanchez et al., 2013). Higher specific activity of mAbs that are being 

developed by Cellero Biotech translates into greater therapeutic efficacy, constituting a 

potentially useful therapeutic option alternative to the existing antibiotic-based treatments 

against infections caused by antibiotic-resistant K. pneumoniae strains. Therefore, the value 

proposition is real and relevant to the patients, physicians, and payers as target customers. The 

therapeutic mAbs will be available as cocktails of agents active against multiple common 

antigenic types of K. pneumoniae, eliminating the disadvantage in dealing with infections 

caused by mixed K. pneumoniae serotypes. Furthermore, the pathogen-specific activity of the 

mAbs is expected to reduce the emergence and spread of newly resistant variants, and 

eliminate undesired disturbances in the normal host microflora, providing more value to the 

patients, healthcare providers and payers over antibiotic-based treatments. 

6.6. Profitability 

The advantage of the therapeutic mAbs that are being developed by Cellero Biotech is that 

they will be the first-in class and best-in-class solution, as currently there are no approved 

antimicrobial antibodies in the market. The risk of imitation is reduced by the IP protection as 
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well as the small market size that is unlikely to attract new players in the future (data not 

presented). The existing antibiotic-based treatments, while cheap and effective on non-

resistant K. pneumoniae strains, are of no value to patients with antibiotic-resistant K. 

pneumoniae infections. Furthermore, the therapeutic mAbs will address this rapidly growing 

"unmet" patient need, and in the future, may help eliminate the emergence of new antibiotic 

resistant variants. The demand for alternative and more effective treatments for bacterial 

infections is high, hence the potential for profit once product is approved and on the market. 

Due to EDEN's ability to identify many potentially effective drug candidates, the company 

has multiple lead therapeutic mAb candidates under development, thereby reducing the risk of 

failure in the case one candidate is dropped out in the course of pre-clinical or clinical 

development phases.  

6.7. Conclusion and recommendations  

Using the framework of analysis, we have identified the target customer groups to which 

Cellero Biotech should communicate its therapeutic mAb products. We have also identified 

the customers’ unmet needs and problems for which they need a solution. The emergence and 

spread of antibiotic resistance is not only a problem for individuals, but also a global 

healthcare threat that requires urgent action. As the analysis shows, Cellero Biotech's strength 

and expertise are primarily within its discovery platform technology EDEN, which can be 

used to predict potentially effective immuno-therapeutic drug candidates to a vast variety of 

organisms other than K. pneumoniae. The company’s value proposition of therapeutic mAbs 

is unique, addressing an unmet need, and constituting a useful treatment option alternative to 

the existing antibiotic-based treatments against difficult-to-treat, if not impossible, infections 

caused by K. pneumoniae. Considering its strengths, assets and capabilities, and provided that 

there is the required amount of funding, we recommend Cellero Biotech to carry out the 

discovery and pre-clinical phases of the product development in house by using the EDEN 

technology, and in collaboration with the scientists in research universities within its network, 

respectively. On the contrary, the company neither has the expertise nor the financial and 

human resources to take the product development further after the pre-clinical phase. 

Therefore, if successful in the pre-clinical phases, the company can seek to partner with a 

large pharmaceutical company in the form of a licensing agreement for further clinical 

development, regulatory approval and market launch of the therapeutic mAbs. The target 

pharmaceutical companies can be those that are currently active in bacterial infection field, 

and have the relevant resources and distribution channels. Cellero Biotech can generate 

revenues through upfront and milestone payments, followed by royalties over sales of the 
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therapeutic mAbs. In September 2016, 13 large pharmaceutical companies including GSK, 

Merck, Pfizer, and Sanofi signed a roadmap of how to combat antimicrobial resistance (AMR, 

2016). One or more of these 13 companies could be good licensing partners, as they have 

publically stated that they want to solve this problem. 

 

7. Discussion and concluding remarks 	

A strategic market analysis is a necessary to give a company context and insight for making 

strategic decisions. These decisions will end up deciding whether or not a company will be 

able to achieve success. Based on which success outcome is desired, the strategic market 

analysis can help guide a company towards these outcomes or if another outcome is more 

likely. Some suggestions for each outcome are as follows: 

Acquisition     

If your company's success goal is an acquisition, then your company's strategic market 

analysis will have to focus on large players in the industry. Long term one of these players 

will be your final customer. You will have to make sure that you are attractive to this 

particular company. So you will have to ask yourself and answer about the large players:  

• What are these company's' core competencies? And how can we either complement or 

strengthen them?  

• How can we support their value proposition?   

• Who are their customers? And how do we add value to them?   

• Which large player is the most appropriate to become a part of?   

Ultimately you might have to do a market analysis for the company you are trying to be 

acquired by.    

Building a fully integrated biotechnology company  

If your company's success goal is to build a fully integrated company, then your company's 

strategic market analysis will have to focus on your core competencies, capabilities and 

resources. Your internal analysis will particularly be important, as you will need to know 

what you have and what you do not. Furthermore, it will be necessary to understand which 

competencies can be built/developed internally, and which ones need to be outsourced.        
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IPO    

If your company's success goal is to IPO, then your company's strategic market analysis will 

have to focus on external factors, such as public markets and consumers, and internal factors, 

such as reputation and brand. Since valuations in the public market change based on public 

perception, their opinion of the company is very important. This might affect which markets 

you attempt to penetrate, as the public finds certain areas "sexy" and interesting, while others 

considerably do less so. This could drive your company towards "sexier" markets even if the 

business opportunity is the same, because the perceived value is higher to the public.  

Sustainable licensing business 

If your company's success goal is to have a sustainable licensing business, then your 

company's strategic market analysis will have to focus on internal competencies, the 

competitive environment, and larger players in the industry. Ultimately, you will have to 

leverage your internal competencies to complement or strengthen those of many large players 

to meet the end-users' unmet needs and problems. In essence, the large players directly, and 

the end-users indirectly become your market.   
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Executive	Summary		
	
The rate of life-threatening infections caused by antibiotic-resistant Klebsiella pneumoniae 

(ARKP) is increasing among hospitalized patients, in particular among those with prolonged 

hospitalization and individuals who are critically ill and exposed to indwelling medical devices. 

Our solution to this severe problem is therapeutic monoclonal antibodies (mAbs) that target 

ARKP surface proteins to treat infections, which are insensitive to currently available antibiotics. 

Our mAbs will have rapid and pathogen-specific activity, and are expected to reduce the 

emergence and spread of newly resistant pathogens, and eliminate undesired disturbances in the 

normal host microflora, thereby providing more value to the patients, healthcare providers and 

payers over antibiotic-based treatments. 

Product and service 

Customer Pain 

Due to the emergence of K. pneumoniae strains that are resistant to all known antibiotics and the 

paucity of novel antimicrobial drugs, the need of healthcare providers and patients for alternative 

strategies to treat bacterial infections is higher than ever. Pneumoniae is a common cause of 

hospital-acquired infections (HAIs), accounting for approximately 19-24% of all HAIs in the 

U.S. and E.U. alone (Frost & Sullivan 2010). According to recent reports, K. pneumoniae strains 

resistant to multiple antibiotics have spread to all regions around the world, making the treatment 

of K. pneumoniae infections difficult and sometimes impossible. Of particular importance is the 

emergence of resistance to carbapenem antibiotics, which are the last resort antibiotics that are 

used to treat K. pneumoniae infections (Sanchez et al., 2013; Neuner et al., 2011). As a result, 

ARKP strains have become a significant clinical threat to global health and safety, which entails 

urgency to develop novel prevention and treatment strategies that can be used by healthcare 

providers to improve and save patients’ lives  

Business idea  

The number of difficult-to-treat or untreatable infections caused by ARKP strains is increasing 

among patients in healthcare facilities. Our solution is novel therapeutic mAbs that can be used to 

treat K. pneumoniae infections, which are otherwise not treatable with existing antibiotics. Prior 

to antibiotic era, antibody-based therapies were common to treat bacterial infections. With the 

advent of antibiotics in the 1930s, such therapies were rapidly abandoned due to their 
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disadvantages in implementation, cost and toxicity compared with the antibiotic-based treatments 

(Casadevall & Scharff, 1994; 1995). However, the emergence of antibiotic resistant pathogens, 

the concurrent lack of new antibiotics, and the recent technological advances in humanized 

antibody production that reduce the risk of toxicities traditionally associated with antibody-based 

therapies have made the reintroduction of antibody-based therapies against bacterial infections an 

option for serious consideration (Casadevall, 1996). Our therapeutic mAbs have been developed 

against the antigens that were discovered by an artificial intelligence in silico discovery platform, 

called EDEN. EDEN has been trained for predicting the best surface-exposed protein antigens 

that elicit an immune response in humans. The proteomes of different K. pneumoniae strains have 

been used as input to EDEN to identify protein antigens that elicit a protective antibody response. 

The mAbs raised against them are expected to effectively treat infections caused by ARKP 

strains.  

Value proposition 

The ultimate aim of any drug is to eliminate patients’ disease condition. Currently available 

antibiotics often fail to fulfil this mission in treating infections caused by ARKP strains (Sanchez 

et al., 2013). Higher specific activity of our mAbs translates into greater therapeutic efficacy, 

constituting a potentially useful therapeutic option alternative to the existing antibiotic-based 

treatments against infections caused by ARKP strains. Our therapeutic mAbs will be available as 

cocktails of agents active against multiple common antigenic types of K. pneumoniae, 

eliminating the disadvantage in dealing with infections caused by mixed K. pneumoniae 

serotypes. Furthermore, the pathogen-specific activity of the mAbs is expected to reduce the 

emergence and spread of newly resistant variants, and eliminate undesired disturbances in the 

normal host microflora, providing more value to the patients, healthcare providers and payers 

over antibiotic-based treatments 

Idea protection 

Current IP status  

The inventors have filed a patent application on the antigen sequences that they have recently 

discovered. The antigens are novel putative (hypothetical) surface exposed proteins, which are 

candidates as vaccine targets as well as immunizing agents for preparation of antibodies that 

targets K. pneumoniae. The priority filing was made to the European Patent Office on 12.01.2015 
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(EP150819), and the international filing was made on 12.01.2016 (WOEP050468). The patent 

application was published on 21.07.2016 (WO2016113252-A2), followed by an international 

search report published on 09.09.2016 (WO2016113252-A3). The examiner indicated a number 

of novelty destroying documents in the report. Evaxion's patent attorney responded to this by 

arguing that these documents did not pose a threat to Evaxion's novel mAbs. The independent 

claims of the patent application include the polypeptide, nucleic acid fragment, vector, cell, 

antibody, antibody fragment or antibody analog used as a pharmaceutical in the treatment, 

prophylaxis or amelioration of infection with K. pneumoniae; and for inducing immunity. The 

specific independent claims regarding the antibodies establish prior art, and provide a layer of 

protection for the therapeutic mAbs that are currently being developed.  

Prior art on K. pneumoniae antibodies (mAb)  

An initial search on PubMed database using the keywords ‘Klebsiella pneumoniae monoclonal 

antibody’ resulted in 114 items, a large number of which were eliminated, as it was apparent from 

their titles that they were irrelevant to therapeutic mAbs. The abstracts of the remaining items 

were carefully examined. The murine or humanized mAbs described in these papers as being 

effective in treating K. pneumoniae infections in animal models were developed against surface 

polysaccharides, such as lipopolysaccharide, or to surface appendages, such as fimbrial 

structures, which are obvious to a person skilled in the art. On the contrary, the therapeutic mAbs 

that are being developed in the current project target non-obvious surface or easily accessible 

hypothetical proteins of K. pneumoniae, which are novel. In that sense, we believe that the prior 

art is neither novelty destroying nor influences the inventive step of the mAbs.  

Freedom to operate (FTO) 

An initial patent search was conducted in the European Patent Search and Derwent databases. 

The search resulted in three granted patents (US6610836; US8236326; US8637052), and two 

patent applications (WO2008135446; WO2016131503), which might contain claims potentially 

relevant to our therapeutic mAbs. The patent US6610836 is titled as ‘Nucleic acid and amino 

acid sequences relating to Klebsiella pneumoniae for diagnostics and therapeutics’, and has been 

lapsed (or expired) due to non-payment of maintenance fees. Therefore, this patents does not 

pose a threat to our FTO. 

The patent application WO2008135446 is titled as ‘New isolated Klebsiella nucleic acids and 

polypeptides, useful for treating or preventing an infection with Klebsiella species, e.g. K. 
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pneumoniae, Klebsiella oxytoca, Klebsiella planticola, Klebsiella terrigena, and Klebsiella 

ornithinolytica’. It has been withdrawn in the E.U, and granted a patent in the U.S (US8236326), 

which has recently expired due to non-payment of maintenance fees. The patent has further 

entered into national phases in Australia and Canada, both of which have lapsed. However, a 

divisional patent (US8637052) has been granted to Valneva GmbH on 28.01.2014, and its status 

is still active. Valneva has no related products in its pipeline yet. Although we do not think that 

this patent poses a significant FTO threat, we may later look at it in detail together with Evaxion's 

patent attorney. 

The patent application WO2016131503 is titled as ‘Antibodies targeting a galactan-based O-

antigen of Klebsiella pneumoniae’, and is filed by Arsanis Biosciences with a priority date of 

17.02.2015, and an international filing date of 03.11.2015. The application is currently under 

review. The initial examination of the claims suggests that the invention does not pose a threat to 

our FTO, because the mAb developed by Arsanis targets a polysaccharide component, whereas 

the therapeutic mAbs that are being developed in the current project targets protein 

targets/antigens.  

IP strategy and value generation 

We will adopt a proprietary IP strategy, not only because we would like to shield our products 

and/or inventions from competitive imitation, but also we would like to benefit from our 

proprietary rights by developing the products until a certain stage and licensing them out to a 

large pharmaceutical company for further product development and marketing.  

We will carry out the development of the therapeutic mAbs in collaboration with other partners. 

Each partner owns their specific know-how and technologies related to the project, and will 

remain as the owner of the IP on their respective technologies. Novel products, technologies or 

knowledge (except the design of the therapeutic mAbs) generated during the course of the project 

will be protected by the respective partner that is developing them. The IP related to the design of 

the therapeutic mAbs will be owned jointly.  

The mAb amino acid sequences are covered in the original patent application, which was filed for 

the antigen sequences. We anticipate that it will be granted in early 2017. However, if it proves 

necessary, to make the licensing agreement more straightforward, we may consider filing a 

divisional patent application for the lead therapeutic mAbs once the proof-of-concept data is 

available. When the application enters into national phases, we intend to pursue national filings in 
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the countries with high epidemic prevalence such as U.S. and selected European countries. 

Although unlikely, selling the IP rights entirely to a pharmaceutical company in the future is also 

an option.       

 

Market and Customer 

Target Market and Customer Profile 

The U.S. market will be targeted initially due to the high capability of the payers, geographical 

nearness to key partners and clinical study sites, as well as the existence of the Orphan Drug Act 

(< 200.000 U.S. citizens affected every year). According to our estimate, the target population is 

hospital patients suffering from K. pneumoniae-inflicted pneumonia and will count 

approximately 48.552 people in the U.S. (See Appendix Fig.1). Shortly after, the E.U. market 

will be entered as well, where 97.776 people are affected and similar legislations exist. The 

problem of HAIs is also well-studied in these two regions (See Appendix Fig. 2). Our product 

will target pneumonia due to the highest death rate among all HAIs (Table 1). Despite its 

rareness, the infection is highly morbid, and the mortality rates are as high as 50%, and approach 

100% in certain individuals, such as those with alcoholism (Jong et al., 1995), which further 

stresses the urgency of the problem.   

  EU US 
Total HAI incidents 4,200,000 1,700,000 
Pneumonia cases out of total HAIs, % 19,4%1 23,8% 
K.pneumoniae infections out of pneumonia 
cases, % 

12%2 12%2 

Antibiotic resistance, % 18% 18% 
Mortality (ARKP infections), % 72%3 72%3 

Price per dose €7, 000 €9,500 
Table 1: The EU and US markets. 1(ECDC 2011-2012); 2(Gastmeier et al, 2009); 3(Frost & Sullivan 2010) 

K. pneumoniae infections typically affect middle-aged and older men with debilitating diseases, 

such as alcoholism, diabetes, or chronic bronchopulmonary disease. Other factors increasing the 

risk of acquiring K. pneumoniae infections include prior antibiotic use by the patients, the 

presence of indwelling medical devices, such as catheters and feeding or endotracheal tubes, and 

extended stays of the individuals in intensive care units (ICUs) or nursing homes.  
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Market size  

The therapeutic mAbs will be used by hospitals to treat patients with ARKP infections, who do 

not respond to a wide-spectrum antibiotic treatment. Single dose is expected to treat most 

patients; however, some may need a second dose, if their state is not stabilized. Therefore, an 

estimated average dose of 1,2 per patient is used in the calculations. 

Since the year 2000, the emergence rate of ARKP strains has been growing by approximately 1% 

every year, reaching the current estimate of 18% both in the E.U. and the U.S. (CDC, 2009). 

Patients infected with ARKP strains will be targeted, as the treatment of ARKP infections results 

on average in 48% mortality rates compared to 20% in patients with non-resistant K. pneumoniae 

infections (Patel et al., 2008). The remaining deaths account for non-treated incidents, as the 

infection develops rapidly. Thus, considering the steady growth rate in antibiotic resistance, the 

estimated market penetration will reach 35%. Using the numbers from Table 1, the U.S. market 

size was calculated as:  (1.700.000×0,238×0,12×0,18)×(€9.500×1,2dose/person) = 

€99.628.704 

It has been estimated that the price of the therapeutic mAbs in the E.U. will be €7.000 per dose, 

which is lower than the price in the U.S. due to the lower payers’ capability and generally lower 

drug prices in the E.U. (See Appendix Fig. 3). The market size in the E.U. is: 

(4.200.000×0,194×0,12×0,18)×(€7.000×1,2dose/person) = €147.837.312  

It is also worth noting that this is a conservative estimate. The market value may increase, 

because the buyers – hospitals with ICUs – normally would order a buffer stock of about 5% of 

the actual drug need, as they are vital according to the VED (vital/essential/desirable) 

classification of hospital inventory (Devnani et al., 2010). In the past 20 years, the overall 

incidence of HAIs in the U.S. has increased by 36% (1,5% yearly growth rate), and the reported 

annual growth rate of antibiotic resistance in K. pneumoniae is 1%. Additionally, considering the 

increase in elderly population, the growth rate is expected to be 1,5% in both the U.S. and the 

E.U.  

Marketing and sales  

The new product will be sold through wholesalers or directly to hospitals with ICUs and nursing 

homes with many elderly patients to be stored and used upon necessity. The shelf-life of the 

antibodies is expected to be about two years. The pharmaceutical company, to which the mAbs 

will be licensed at a later development stage, will carry out the promotional activities through its 
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established network. As the mAbs will be novel and unknown to medical practitioners, it will be 

beneficial to promote it through company-sponsored Continuing Medical Education (CME), a set 

of learning courses aimed at making medical practitioners aware of the new findings in the field 

(Mazmanian & Davis, 2002). Initially, implementation of a combination therapy with mAbs and 

antibiotics may be offered to hospitals in order to create a synergic effect of the drugs, and to 

secure gradual transition. Potentially, the institutions that will participate in the late phase trials 

may become the first buyers of the therapeutic mAbs.  

	
Figure 1: The 4 P's matrix, summarizing Cellero Biotech's marketing mix 
 

Industry and competition 

Porter's Five Forces 

The industry analysis indicates a profitable market for developing and selling our novel 

therapeutic mAbs to treat ARKP infections; however, some risk factors are present:  

	
Figure 2: Porter's Five Forces 

Due to a high unmet need, the Threat of New Entrants is medium/high. The United Nations 

(UN) has put the global threat of antibiotic resistance on its agenda and made each country 

responsible for lowering resistance. K. pneumoniae has specifically been mentioned due to 
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increased emergence of antibiotic resistant variants (WHO, 2016). In regards, more focus can 

lead to further funding and development of similar products. Additionally, the chance of 

obtaining an orphan drug status and steady market growth make it an interesting industry. Forces 

driving the opposite directions are small market size, patent inflictions, and high capital 

requirements.  

Antibiotics are currently used to treat K. pneumoniae infections. However, ARKP strains are 

increasing and no available substitutes are present on the market (WHO, 2016). The landscape 

may change throughout the development time due to the high unmet need. Future substitutes may 

come in the form of new antibiotics, antimicrobial peptides, or bacteriophages as well as 

preventive measures to decrease resistance such as disinfecting. This results in a relatively high 

Threat of Substitutes, which are discussed in detail in the next section.  

The Bargaining Power of Buyers appears to be relatively limited. The potential company that 

will be developing the mAbs will be a large pharmaceutical company with significant bargaining 

power and connections. The mAbs are novel, i.e. no substitutable products exist and the health 

care demand is generally seen as rather inelastic (Healthcare-economist, 2009). On the other 

hand, increased pressure on medicine prices is being observed in multiple countries (LifeSciVC, 

2016).  

Bargaining Power of Suppliers appears to be relatively low. The materials used for production 

are not rare (Euromabnet, 2016) and the licensee company is expected to have an established 

network of suppliers, hence substantial bargaining power. Furthermore, it may be patent 

inflicting, if a partner starts producing the product itself. Each partner has roles and 

responsibilities, which secure a good collaboration. 

We have identified two other companies in the same industry, which have filed patents related to 

mAbs against K. pneumoniae. Along with the high unmet need but small market size and 

patentable products, moderate Industry Rivalry is prognosed.   

Competition 

	
Table 2: Competitors  
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Direct competition: Our direct competitors consist of biotech or pharma companies that are 

developing alternative drugs against antibiotic-resistant, Gram-negative bacteria. The alternative 

drugs can be divided into four classes according to their mode of action:  

5) mAbs. There are two companies developing mAbs. Arsanis, with its mAb, targets surface 

exposed polysaccharides, whereas Valneva GmbH owns a patent from 2014 for an antigen of 

K. pneumoniae. However, Valneva has no related products in its pipeline, yet.  

6) Antibiotics are effective and easy to use, but they are non-specific and harmful to the 

beneficial bacteria in the human host, which in turn can lead to the overgrowth of other 

pathogenic bacteria and yeast.  

7) Antimicrobial peptides, also called host defense peptides, are part of the innate immune 

system. They have broad range of antimicrobial activity and require a short contact time with 

the pathogens to induce killing. However, there is a potential risk of toxicity and development 

of resistance associated with the use of antimicrobial peptides.  

8) Bacteriophages show high specificity and low risk of resistance development, and therefore 

represent a promising alternative treatment strategy (Ghannad & Mohammadi 2012). To our 

knowledge, currently there is no company developing such therapies against K. pneumoniae 

Indirect competition: The companies that are developing products and machinery for sterilization 

and disinfection. Sterilizing or disinfecting hospital instruments may lower the risk of the spread 

of K. pneumoniae infections, but will not have an effect on the patients that already carry ARKP 

in their gut flora or the patients that are already infected.  

Strategic partners 

Big pharmaceutical companies with experience in the production and development of antibody-

based drugs are desired partners after Phase II clinical trials. Potential candidate companies are as 

follows: 

GlaxoSmithKline (GSK): It is our preferred candidate partner, as there are 26 antibody products 

in its pipeline and a few already in the market. 

Roche: Roche has more than 20 therapeutic mAbs in its pipeline, and show strong interest in 

infectious diseases.  

Bavarian Nordic: Active in infectious diseases and immunotherapy. Bavarian Nordic is 

currently collaborating with Evaxion on another product in their pipeline.  
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Others: Other potential candidate partners are MSD Denmark, Bayer Healthcare AG, Johnson & 

Johnson, Bristol-Myers Squibb Co. 

Competitive advantage  

The advantage of our therapeutic mAbs is that they will be the first-in class solution, as currently 

there are no approved antimicrobial antibodies in the market. The risk of imitation is reduced by 

the IP protection as well as the small market size that is unlikely to attract new players in the 

future. The existing antibiotic-based treatments, while cheap and effective on non-resistant K. 

pneumoniae strains, are of no value to patients with ARKP infections. Our therapeutic mAbs will 

address this rapidly growing "unmet" patient need, and in the future, may help eliminate the 

emergence of new antibiotic resistant variants.  

The key point of differentiation of the new mAbs is their efficacy against resistant K. pneumoniae 

strains. The proof-of-concept exists in the form of wet lab results obtained through a series of 

double-blind experiments in mouse models. In these experiments, 15 proteins of a single ARKP 

strain were tested in two mouse models: IN model, represented by pneumoniae inbred mice of the 

BALB/c breed and IP model, represented by peritonitis/sepsis outbred mice of the Naval Medical 

Research Institute (NMRI) breed. The results demonstrated a positive difference of up to 81% in 

the survival of test vs. control models. Furthermore, 5 out of 15 proteins showed >50% survival 

in test mice, while 6 proved to be inefficient (Appendix Fig. 4). While more in vivo tests in 

rodents are required in the future, the current results provide support to the proposition of 

efficacy of the EDEN platform, as well as give reasons to believe that the new mAbs will be able 

to increase survival rates among ARKP-infected organisms.  

SWOT analysis 

The above analyses of the company, market and industry are summarized in the SWOT matrix to 

help indicate which external and internal factors will influence the success of mAbs against K. 

pneumoniae. 
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Figure 3: SWOT analysis 

Our team will, if given the chance, transform the threats into opportunities and mitigate 

weaknesses by using our strengths. For example, the small market size can be a threat since 

investors need a high return on investment, but a small market size can hinder others from 

entering. We expect to be the first to enter the market and get orphan drug status, thereby 

capturing a large part of the market share before others get the chance. Further, we do not have 

all the resources and capabilities in-house, but we have the knowledge, ambition, and skilled 

advisors that can help us connect with the best in the sector, and thereby reach information a 

small start-up would otherwise not attain.  

People and organization  

The business plan will be implemented within Cellero Biotech, a virtual spin-off from Evaxion 

Biotech A/S, which owns the EDEN technology and the IP rights related to mAbs. The patent 

will be out licensed with a non-exclusive license to the new company from Evaxion in the future. 

Further negotiations with the idea provider will be needed to establish equity distribution and 

possible clauses in the licensing contract.  A diverse and ambitious team of four has founded 

Cellero Biotech:   

• Emma Sofie Olofsson: Second-year MSc student in Applied Economics and Finance. 

Experience from full-time employment in Novo Nordisk and projects carried out in collaboration 

with Lundbeck and Chr. Hansen. Core company responsibilities are implementation, financial 

planning and valuation of the project.   

• Magnus Mustafa Fazli: Biotechnology engineer; PhD degree in Microbiology. In-depth 

knowledge of and experience in molecular biology, bacterial physiology and biofilms from 

Threats	
• Small	market	size	
• High	capital	requirements	
• Possibible	patent	inElictions	
• DifEiculties	Einding	partners	

Opportunities	
• Industry	growth	of	1,5%	
• Orphan	drug	status	
• Small	market	size	(Eirst	mover	advantage)	
• Increase	in	resistant	K.	pneumoniae	strains	
• Increased	focus	on	immunotheraphy	

Weaknesses	
• Low	capital	
• Need	ressources	from	others	
• Incomplete	network	

Strengths	
• EDEN	technology	-	validated,	MRSA	vaccine	in	
preclinical		
• Greater	therapeutic	efEicacy	of	our	mAbs	
• Patent		
• Can	lean	on	Evaxions	network	
	
	

External	
Internal	
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academia. Proven scientific excellence in the form of publications in high-ranked scientific 

journals. Core company responsibilities are IP rights, scientific argumentation of the project.  

• Tsvetelina Vladimirova Solakova: MSc degree in Biology and Biotechnology. Experience with 

heterologous expression of proteins, good analytical and problem solving skills. Core company 

responsibilities: communicating with founders and consultants, coordinating meetings as well as 

analysing industry competition.   

• Oksana Kalinkina: Second-year MSc student in Service Management. Sound 

understanding of business processes, organizational structure, strategy; strong theoretical 

background in the business and marketing areas. Core company responsibilities are market 

analysis and sales and marketing planning.  

At the moment the founders evenly share ownership of the company, and should the spin-off be 

established, the team will occupy the top managerial positions based on their key competences 

and look for recruitment opportunities. At the earliest stage, the CEO, CFO, CMO and CTO 

positions will be filled by Tsvetelina, Emma, Oksana, and Mustafa, respectively. However, the 

team will stay open for rearranging the board in case more competent candidates are found for 

one or several positions. Special focus will be on finding people with an entrepreneurial 

background and a broad network of connections that can be of value to Cellero Biotech. These 

people can be recruited through the use of the founders’ own networks and the networks of 

professionals involved in the creating of the business plan. 

In order to achieve the future milestones the team will need to outsource the fulfilment of 

preclinical studies to external labs and hospitals. Apart from using the existing network of 

Evaxion, new partnerships will be sought as well. In this regard, the combined networks of the 

founding team (Novo Nordisk, Lundbeck etc. from the industry and the University of 

Copenhagen from the academia) can be exploited. As the business model of Cellero Biotech 

implies an outsourced research stage, the initial focus of the team will be on attracting new 

partners and temporary advisors. So far, the team has received strategic and business advice from 

Evaxion, Accelerace, and from Høiberg A/S on IPR.  
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Business model 

Our business model is to develop the therapeutic mAbs until Phase II with the use of external 

funding, including government grants and early stage investors in the pre-clinical phase. The 

clinical trials will be financed through funding from VCs and collaborators, such as highly 

specialized university research laboratories and small-sized biotech companies. After Phase II, 

we will seek to partner with a large pharmaceutical company in the form of a licensing agreement 

for further clinical development, regulatory approval and market launch of the products. The 

target pharmaceutical companies will be those that are currently active in bacterial infection field, 

and have the relevant resources and distribution channels. Revenues will be generated through 

upfront and milestone payments, followed by royalties of 10% or more over sales of the 

therapeutic mAbs. Alternatively, we may consider selling the IP rights entirely to a 

pharmaceutical company in the future. The potential collaboration partners and external funding 

sources during product development are shown in Fig. 4.   

	
Figure	4: Potential collaboration partners and external funding sources 

Implementation plan 

Because the project is still in the early development stage, we have placed emphasis on the pre-

clinical phase and Phase I in the business plan. The milestones and costs, provided that we 

receive the required external funding, are shown in Table 3.   

 

Table 3: Milestones and cost plan 
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In series A round, we will ask for €3 million for the five pre-clinical work-packages as well as 

the establishment of Cellero Biotech as an ApS company in Denmark. During the coming period, 

we will proceed with the negotiations on a license agreement and governance structure with 

Evaxion. Thereafter, a series B round for phase I and II will be initiated, as well as negotiations 

regarding a license agreement with a large pharmaceutical company after phase II.   

The pre-clinical phase: It is expected to run from 2017 to 2020, and will comprise the 

production and selection of mAbs and their testing against ARKP strains in in vitro models as 

well as in in vivo mouse models. The total cost of the pre-clinical studies is estimated to be €3 

million, with a success rate of reaching Phase I of 75-80% (Avance, 2005). During this period, 

active stakeholder and IP management is important to ensure an alignment between the 

collaborators. The pre-clinical phase is divided into five WPs:  

WP1:  The discovery, selection and validation of candidate antigens as targets for therapeutic 

mAbs. The aim is to identify the antigens with the highest ability to elicit a protective antibody 

response in the host. (WP1 has been partially achieved by Evaxion, representing two years of 

work).		

WP2: The discovery and engineering of mAbs. The selected antigens will be used for 

immunization in animal models. The serum will be screened for candidate antibodies, and the 

selected antibody sequences will be used to design and produce recombinant mAbs. Thereafter, 

these recombinant mAbs will be confirmed experimentally.  

WP3: Characterization of the selected recombinant mAbs. The aim is to identify one or more 

lead mAbs with optimal characteristics for the subsequent preclinical testing.  

WP4: In vitro and in vivo efficacy studies. The lead mAbs will be tested on various types of 

ARKP strains using an in vitro lung cell model. Furthermore, mechanism of action studies will be 

carried out with the lead mAbs. Subsequently, the selected lead mAbs will be tested in a K. 

pneumoniae mouse infection model. The aims are to analyse the host immune response, including 

the mAb mode of action, complement activation and opsonization, and to obtain in vivo proof-of-

concept data on efficacy of the selected lead mAbs.  
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WP5: Humanization and validation of the lead mAbs. Humanized varieties of the lead mAbs will 

be produced, and their therapeutic activities will be validated both in vitro and in vivo for further 

clinical development. 

Phase I clinical trial: Prior to Phase I, regulatory toxicology studies with and GMP (Good 

manufacturing practice) manufacturing of the humanized mAbs will be performed. In Phase I, the 

humanized mAbs will be tested on a small group of healthy volunteers (n=20-100) for safety and 

potential side effects. The study is planned to take place in Las Vegas due to the large amount of 

HAI and high prevalence of ARKP strains (personal communication with Evaxion). The 

estimated cost of the study is €3,87 million by looking at average in the anti-infective sector 

(Sertkaya et al. 2016). The likelihood for reaching to Phase II is 69,5%, the average success rate 

for infectious diseases (Thomas et al., 2016).  

Phase II clinical trial:	This is the last phase of the development process, where Cellero and 

Evaxion are planning to be fully involved. The estimated cost for Phase II is €13 million 

(Sertkaya et al. 2016), success rate of 42,7% (Thomas et al., 2016).  

Phase III clinical trial: The estimated cost for Phase III is €21 million (Sertkaya et al. 2016), 

and success rate of 72,7% (Thomas et al., 2016). If the therapeutic mAbs are successfully in the 

clinical trials, regulatory approval (FDA and EMA) and market registration processes will be 

initiated. The estimated cost for these processes is about €3 million (Stewart et al., 2001) with a 

timeline of 2 years (FDA, 2016) and a success rate of 88,7%. 

Budget and Valuation 

The valuation resulted in a risk-adjusted net present value (rNPV) of € 32.770.096, a IRR of 

35%, and a breakeven after 13 years (table 4), indicating that our mAbs will be an investment 

with a positive return. The product will significantly reduce the death rate of patients with 

ARKP-associated pneumonia, and should therefore be developed further. Moreover, it is a step 

forward in the battle against the global threat of antibiotic resistance. The current valuation does 

not take the benefits from orphan drug designation into account. This may seem as a conservative 

choice. But, since the status of mAbs is not clear yet, rather than making further assumptions, we 

leave it as a potential upside to the valuation. If approved, the orphan drug designation will give a 

tax credit of 50% on clinical trial costs, waiver of marketing application fees of $2 million, and a 

7-year of marketing exclusivity. Further, the valuation does not include depreciation, 
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amortization, and tax since many factors in the project are uncertain. The budget and valuation 

lengths correspond to the patent life of 20 years plus an expected 5-year extension period, which 

is granted when the time from filing the patent application until marketing approval takes more 

than 5 years (Hoiberg.com, 2016). 

Scenario analysis 

The industry analysis showed that the highest threat comes from substitutable products and new 

entrants. The base-case has a market share increasing to 35% due to expectation of first or second 

mover advantage but also some competition in the ARKP market. accordingly, the worst- and 

best-case take different levels of market competition into consideration.  

 

 

 

The Best-Case assumes that few mAbs against K. pneumoniae or substitutable products reach 

the market. Resulting in a leading position in the market and a rNPV of €49.437.277. 	

The Worst-Case hypothesizes that a cheap and effective antibiotic against resistant K. 

pneumoniae strains will reach the market. Our product will therefore be a last option drug, 

resulting in a rNPV of €6.350.565. 

Data 

Revenue (data estimated in the section "market size"):	
• U.S. market size of € 99.628.704 and E.U. market size of € 147.837.312.     	
• Market growth rate for ARKP infections has been estimated to be 1,5% annually. 
• Market share will be increasing from 0,5% to 35%. 
• Inventory buffer of 5%.	 

Direct costs include: 	

Figure 5: Different levels of market share and its impact on rNPV 
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• Pre-clinical and clinical trial costs of €3- and €37,9 million, respectively (Sertkaya et al. 
2016) 

• Approval fee for EMA and FDA is estimated to be €3 million (Stewart et al., 2001)   
• Manufacturing cost is estimated to be 10% of revenue (Stewart et al., 2001) 

Indirect cost: 
• Marketing expenses for the 1st and 2nd years is 56% of the revenue, and thereafter the 

percentage decreases slowly (Stewart et al., 2001). 
• Distribution cost is sat to 12% of revenue (Evaxion estimate) 
• 5% of the revenue is linked to overhead and general administrative expenses. In the early 

stages, an estimate of €200.000 per year is allocated to the team members working full-time 
on the project, establishment of the company and other indirect costs. 

Risk adjustments: 
• WACC is sat at 20%, market average (Stewart et al., 2001) (Avance, 2008).  
• R&D risk is considered separately as the success rate of proceeding from one phase to the 

next (Thomas et al., 2016; Bogdan et al., 2008). 
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Appendix 

 

Figure 1: Epidemiology of the target population 

 

Figure 2: Number of HAI studies, by region.  
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Figure 3: Pharmaceutical spending per capita for 2006, Adjusted for difference in cost of living. (OECD 
Health Data, 2008) 

	
Figure 4: Results of initial antigen screening 
	
	

 


