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IntroductIon

The biotechnology (“biotech”) industry consists 
of companies using living organisms or molecu-
lar and cellular techniques to provide chemicals, 

food and services that meet human needs. As part of 

the biotechnology industry, biopharmaceutical com-
panies (“biopharmas”) engage in manufacturing and 
developing large molecules medicines that are similar 
or identical to bodily proteins. The biopharma indus-
try comprises thousands of small firms, whose identi-
ties change as new start-ups are formed and established 
firms grow, merge, or are acquired by other established 
companies. Mergers or acquisitions are used as an exit 
strategy for smaller biotech firms who often have finan-
cial difficulties, such as few or no marketable products 
and low cash-to-sales ratios. Partnerships and acquisi-
tions of  pharmaceutical start-ups, including biopharma 
start-ups, account for between one-quarter and one-
third of most large firms’ pipelines. The number of large 
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pharmaceutical companies seeking to bolster a lagging 
product line by finding late-stage drug development 
projects that could be launched quickly is decreasing and 
valuing start-ups with early- stage projects is becoming 
increasingly common.

There are three well accepted valuation methods 
that should be considered when valuing early-stage bio-
tech companies: 

•	 Asset Approach – used to calculate a 
business’s value as the fair market value 
of a company’s assets less the fair market 
value of its liabilities;

•	 Income Approach – used to calculate a 
business’s value based on the present value 
of expected future cash flows; and

•	 Market Approach – used to calculate a 
business’s value based on metrics from 
guideline publically traded pharmaceutical 
companies and privately held businesses. 

Of the three valuation methods identified above, 
the most commonly used method for valuing early-stage 
biotech companies is the income (or Net Present Value 
“NPV”) approach. The NPV approach involves the quan-
tification of expected revenues, costs, and potential risk 
parameters.

Revenues are forecasted by considering market size, 
market share, and market growth opportunities for the 
biotech company’s potential drug or drugs. The number 
of patients receiving treatment, the price of treatment 
per  patient, and existing sales data of products in the 
same therapeutic class as the drug candidate of interest 
are considered in determining the market size. Market 
share is determined by analyzing competition from other 
available treatments and whether other companies have 
similar products in their development pipeline. Pricing, 
the relative advantages of the subject drug compared 
with current treatments, clinical evidence of efficacy, 
and patient and physician product loyalty to pre-exist-
ing treatment options will influence market penetra-
tion. Market growth is generally affected by changes in 
the patient population, spread of illness, frequency of 
occurrence, frequency of diagnosis, and treatment prac-
tice. Rates of product ramp-up, historical peak sales, 
and rates of market erosion are often analyzed. If patent 
 technology relating to the subject drug is present then it 
is important to understand if and when patent protection 
will expire and also whether critical generic competition 
may occur. 

Development costs are broadly grouped into four 
categories as follows: (1) Discovery and pre-clinical 
development costs related to the discovery of the chemi-
cal compound or the biological agent; (2) Clinical 

development costs including trial design, patient recruit-
ment, clinician, monitoring, and close-out and reporting 
costs; (3) Regulatory review costs required to gain regula-
tory approval; and (4) Launch, manufacturing and mar-
keting costs.

Although historical data for products in the same 
therapeutic class as the drug candidate of interest can 
be valuable resources for forecasting, significant uncer-
tainty exists around forecasting revenue potential, 
development cost, and risk. Values derived from quan-
titative modeling are sensitive to changes in revenue and 
risk parameters, which explain why it is important to 
understand the challenges and risks involved in valuing 
early-stage biotech companies. This article is intended 
to address both common challenges in forecasting reve-
nues, costs, and risk, and to highlight specific risk factors 
related to early-stage biopharma companies.

challenges and rIsks to 
consIder

Incorrect assumptions involving drug development 
costs, anticipated revenues, or risk can have a signifi-
cant impact on any valuation. Early-stage companies in 
the biopharma industry face market and scientific chal-
lenges that valuation professionals must understand. 
These risks depend not only on the stage of development 
and the experience of the company, but also the types of 
drugs being developed. 

The biopharma industry encompasses various 
risk factors and hurdles that must be overcome prior 
to attaining a commercially successful drug. Start-up 
 biopharmas face a highly regulated global industry, 
increasing research and development (“R&D”) costs, 
escalating costs of litigation, reimbursement risk, grow-
ing threats to patent life, and the rise of generic competi-
tion. In a 2013 study DiMasi, et. al. reported that only 
32 percent of biologics that entered Phase I trials were 
approved. The same study found that the approval rate 
was even lower for oncology biologics at just 12 percent. 
Notably, as of 2012, only 15.4% of all orphan designated 
drugs in the U.S. were approved.

Increasingly, new drug ideas originate in small com-
panies, which often then license-out their drug com-
pounds to more experienced firms for later-stage drug 
development, regulatory review, and commercialization. 
While these start-ups may focus on traditional chemical 
compounds, many develop biological drugs, otherwise 
known as “biologics,” which are complex substances 
derived from living sources. Start-ups also often focus on 
orphan drugs, which are either classified as traditional 
chemical compounds or as biologics, and are defined in 
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the U.S. as treatments for diseases affecting 200,000 or 
fewer people.

Many start-ups will never reach the stage of pursu-
ing an initial public offering (“IPO”) or being acquired 
and many drugs being developed by small cap companies 
will never see the light of day. Understanding not only the 
risks that face all pharmaceutical companies, but addi-
tional challenges faced by biotech start-ups in particular, 
is important to conducting a valuation. An overview of 
the complexity of the drug development process as well as 
sources of costs and risk inherent to the pharmaceutical 
industry follows. 

Underestimating cost and risk in the drUg 
development processes

In the U.S., a newly discovered chemical or biological 
entity must overcome numerous regulatory hurdles: 
pre-clinical development is followed by application for 
permission to proceed, three phases of drug approvals 
in the U.S., final Federal Drug Administration (“FDA”) 
approval, and at times, additional Phase IV studies. The 
entire development process takes on average 12 years for 
traditional drugs and between 10 and 15 years for bio-
logics, which includes initial basic research and frequent 
delays in the approval process. The percentage of drugs 
that fail during the various clinical stages is approxi-
mately 90 percent (and can be as high as 95 percent for 
biologics). 

Orphan drugs and biologics frequently experi-
ence difficulty in recruiting patients, due to the rarity 
and severity of diseases the drugs are intended to treat. 
Center Watch, a source of information regarding clini-
cal trials, estimated that difficulties in recruiting patients 
can delay 81 percent of drug trials related specifically to 
biopharmaceuticals for up to six months. Furthermore, 
additional costs may be incurred if regulators demand 
post-marketing studies and the establishment of patient 
registries, which is frequent for orphan drugs. The devel-
opment of orphan drugs is further complicated by a lack 
of data on the natural course of the disease, poor or late 
diagnosis, limited expertise in the medical community, 
and major logistical difficulties in the organization of 
clinical trials. Moreover, once clinical proof of principle 
is established for an orphan drug for which there is no 
alternative, the manufacturer may be under enormous 
pressure from patients, physicians, and/or politicians to 
provide the therapy in development to patients, espe-
cially to children, under a compassionate use program. 
Thus, apart from any financial aspects, this pressure may 
undermine the ability of a company to perform con-
trolled clinical trials.

Biopharma start-ups often focus on novel drugs, 
banking on a greater return on investment upon drug 
approval. Thus, regulators may require larger numbers 
of patients and longer durations of exposure for truly 
novel agents to assure that a rare serious adverse event 
will not be missed. The sponsor of the first product in a 
drug  category to reach regulators will have to negotiate 
all the criteria for approval and the size of safety data-
base with the regulators. Regardless of the novelty of the 
drug candidate in question, there is evidence that success 
depends not only on the potency of the subject biologic, 
but also on knowledge of the regulatory approval pro-
cess. Pharmaceutical companies, including biopharma 
firms, which received prior regulatory approval have a 51 
percent chance of receiving approval on the first submis-
sion, as opposed to a 30 percent approval rate for com-
panies which had received prior New Drug Application 
approval. As a result, companies that do not have a strong 
relationship with the FDA are likely to experience costly 
delays in obtaining regulatory approval. 

As of 2010, the average pharmaceutical indus-
try return on R&D was less than nine percent. Smaller 
pharmaceutical companies, despite their smaller size 
and inherent efficiencies, generally are no more produc-
tive at R&D than are large pharmaceutical companies. 
Many drugs will fail in the last two clinical stages of 
drug   development, clinical trial Phases II & III, which 
are the largest, most expensive, and most lengthy clini-
cal trials in the drug development process. Only 84 per-
cent of biologics transition from Phase I to Phase II, only 
53  percent transition from Phase II to Phase III, and 
only 74 percent transition from Phase III to regulatory 
approval. Despite the high rates of failure in later stages, 
Phase III clinical trials cost approximately 18 times more 
than does basic research, and approximately 11 times 
more than the cost of the initial discovery and the costs 
of preclinical trials. For orphan drugs, Phase III clini-
cal trials represent over 90 percent of development costs. 
Underestimating the cost of drug development or the risk 
of late-stage failure can have a significant impact on the 
valuation of a startup or early-stage biopharma company.

risk of overestimating patient popUlation

Another risk facing biotech companies, namely those 
targeting rare diseases, is the potential to overesti-
mate the patient population. The actual number of 
patients that need to be treated, as compared to an 
extrapolated estimated prevalence, is often uncertain. 
Overestimation of the prevalence rate of many rare dis-
eases is most  probably related to the fact that prevalence 
studies are usually done in regions of higher preva-
lence and usually based on hospital data. Even if a drug 
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candidate receives regulatory approval, overestimation 
of the patient population can have a significant effect on 
forecasted revenues, and as a consequence, the value of 
the startup.

reimbUrsement risk

An important consideration when valuing early-stage 
biopharma companies is the insurance status of target 
patients – notably whether they are covered at all as well 
as the scope of coverage and the limits placed on cover-
age. It is essential that a specific drug be included on pre-
ferred drug lists, especially on the list of Medicare and 
Medicaid reimbursable drugs. Preferred status translates 
into lower patient cost, which decreases the impact of 
the price variable. Features of the Medicare Part D plan 
could significantly affect beneficiary access and costs, 
including “tiered” cost sharing, requirements for prior 
authorization or coverage and step therapy, and quantity 
limits. 

In the case of specialty drugs, such as many biolog-
ics and orphan drugs, rather than paying a fixed copay-
ment per prescription as is typical for less expensive 
drugs, beneficiaries must typically pay a percentage of 
the cost of medication in the specialty tier as coinsur-
ance. For the 2010 plan year, the median coinsurance 
rate for  medications in the specialty tier across plan 
was 30 percent. As of 2010, 46 percent of orphan drugs 
were included in specialty tiers by 50 percent or more 
of  stand-alone Part D plans. One-third of orphan drugs 
were subject to prior authorization requirements before 
coverage was granted by 50 percent or more of stand-
alone plans.

In the case of biologics, the expense of these drugs, 
as well as increased budget constraints, has already led 
to risk sharing, which includes performance-based con-
tracts, efficiency stipulation schemes or effectiveness 
guarantee schemes. In other words, risk sharing allows 
payers such as private or public insurers to pay only if the 
treatment is effective. Just as in the case of overall lower 
prices in Europe, their single payer system enhances 
their ability to obtain such risk-sharing concessions. 
Moreover, regulatory authorities in countries such as the 
U.K. are beginning to impose “fourth hurdle” require-
ments that drugs must demonstrate cost effectiveness, 
not just safety and efficacy.

In an environment of intense pricing pressure, new 
drugs that treat unmet medical needs stand the best 
chance of commanding higher prices. However, there 
is a risk that patients will most likely not be able to 
afford to pay for these higher priced drugs (e.g., orphan 
drugs) directly and payment to the pharmaceutical com-
pany will be through a third-party payer. Therefore, 

pharmaceutical companies, including biopharma com-
panies, anticipating the high prices commanded by 
drugs for rare diseases have to deal with the risk that 
their revenues will be severely harmed if drugs fail to 
receive reimbursement approval through Medicare, 
Medicaid, or private insurance.

risk of litigation

Litigation risk is another area for consideration when 
valuing early-stage biotech companies. In spite of exten-
sive risk management efforts and input to board com-
mittees of pharmaceutical companies, there has been 
a rise in the number of settlements for violations of a 
variety of laws in the last two decades. Between 1991 and 
2011, more than 165 cases of civil and criminal actions 
by  federal and state governments were settled in the U.S. 
by pharmaceutical companies, with total criminal penal-
ties of approximately $19.8 billion. Awards of damages or 
settlements involving 73 percent of these cases occurred 
between 2006 and 2010. 

In April 2010, the U.S. government amended the 
Fraud Enforcement and Recovery Act of 2009 to narrow 
down its public disclosure provision, making it easier for 
whistleblowers to bring lawsuits; which has resulted in 
massive recoveries in subsequent years. Additionally, in 
July 2010, the U.S. government passed the Dodd-Frank 
Act, which increased the authority of the U.S. Securities 
and Exchange Commission (“SEC”) to reward whistle-
blowers with a newly established, $451 million fund 
and provided them with enhanced protection against 
retaliation.

Settlements and financial penalties stem from vari-
ous types of violations, but drug safety issues accounted 
for over 50 percent of major lawsuits. Therefore, it is 
important to note that the complexity of biologics and 
many orphan drugs, precisely the drugs produced by 
 biotech companies, may increase product safety risk. 
Large-molecule drugs are sensitive to even minor changes 
in the manufacturing process, and subtle changes can 
significantly affect the safety and efficacy of these prod-
ucts. For instance, during clinical testing, 31 percent of 
orphan drugs had more pronounced side effects than 
did non-orphan drugs and 13 percent of FDA approved 
orphan products provoked more side effects than were 
anticipated. 

In addition, because biologic products are defined by 
a manufacturing process, biotech companies may be at 
greater risk of design defect claims. Since design defect 
claims apply to every product sold, they therefore pose a 
greater threat of litigation damages as opposed to stan-
dard manufacturing claims which only apply to individ-
ual products or lots.
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Increased liability due to adverse drug effects could 
pose significant risks to the financial stability of a bio-
pharma company and its ability to fund R&D for future 
revenue growth. Public litigation could also have detri-
mental consequences for the reputation of a new drug. 
Despite this growing risk, the threat of adverse drug 
effects on the pharmaceutical industry can never be 
eliminated, only managed; and therefore, should be con-
sidered in any valuation.

hUman resoUrces risk

A study of U.S. biotechnology companies also shows that 
the lack of human capital is a barrier to growth prospects 
of a biotech company. Human capital problems facing 
firms are often a result of an inability to find experi-
enced managers and regulatory personnel. There is an 
intensifying global “war” for talent in the pharmaceuti-
cal industry. There is a risk of shortages of highly skilled 
personnel in developed industrial economies due to two 
principle factors: (1) an increased demand and higher 
wages for personnel in their foreign counties of origin; 
and (2) international agreements that limit “brain drain”, 
the large-scale emigration of large groups of technically-
skilled individuals, which could increase the cost of hir-
ing highly skilled migrants. 

Thus, locating and retaining highly competent and 
experienced staff, who also know how to navigate the 
FDA approval process, is a growing concern to bio-
pharma companies. Not only could a lack of appropri-
ate talent potentially hinder the FDA approval process 
and cause additional delays, it could also drive wages 
upwards. Human resources risk could significantly 
impact estimated future profits, and therefore, the accu-
racy of any valuation.

risk of oUtsoUrcing

Due to slow revenue growth in the pharmaceutical 
industry, pharmaceutical companies including bio-
pharma firms, are tempted by the short-term cost savings 
that outsourcing can provide. Contract research organi-
zations (“CROs”) are increasingly able to offer special-
ized services and capacity at lower costs. However, many 
CROs have been hurt by increasing competition, result-
ing in the pressure to hire less qualified staff. Failure to 
complete work on time or on budget is a risk, as is the 
potential for low-quality work. Because the pharmaceu-
tical industry is so highly regulated, there exists more 
opportunity for CROs to violate rules concerning clinical 
trials, manufacturing, and/or distribution. Furthermore, 
a biotech company’s reputation can be placed in jeopardy 

if the third party contractor engages in unethical or 
inappropriate activities, even during drug development 
before a start-up company partners or is acquired. As 
a result, outsourcing risks should be considered when 
valuing early-stage biotech companies.

risk of coUnterfeit drUgs

Similar to increased litigation and outsourcing, the 
 augmented quantity of counterfeit drugs worldwide 
poses significant reputational risk to biotech compa-
nies. Ernst & Young observed that as of 2008, counter-
feit drugs accounted for approximately 10 percent of 
the world’s pharmaceutical product supply. However, 
according to the Counterfeit Incident System managed 
by the Pharmaceutical Security Institute found that only 
1.23 percent of counterfeits are biologics. Nevertheless, 
counterfeit biologics pose an exceptional risk greater 
than its statistical representation. The probability of a 
counterfeiter successfully creating a biologic with any 
therapeutic value is miniscule. Biologics require contin-
uous testing and validation to prevent even slight varia-
tions. Despite the difficulty in manufacture, counterfeit 
biologics are extremely challenging to detect, and they 
are extremely vulnerable to environmental degradation, 
more so than other drugs. Moreover, biologics, espe-
cially vaccinations, are frequently administered to a large 
number of persons at one time, increasing the potential 
for a catastrophic event. 

At present, of the 191 WHO member states, only 
about 20 percent are known to have well developed 
drug regulation. Of the remaining member states, about 
50 percent implement drug regulation at varying levels 
of development and operational capacity. The remaining 
30 percent of member states either have no drug regula-
tion or have very limited capacity to do so. Inadequate, 
ineffective, or weak drug regulatory control could pro-
mote unregulated importation, manufacture, and dis-
tribution of biologics. Counterfeit biologics thus pose a 
significant risk to a pharmaceutical company’s reputa-
tion if the drugs are ineffective or unsafe.

risk of parallel trade

Parallel imports, or gray-market imports, are drugs that 
are legally produced under patent protection, placed into 
circulation in one market, and then imported by an inter-
mediary into a second market without the authorization 
of the local owner of the intellectual property. Parallel 
trade thrives when there are significant price disparities 
between countries, and it is legalized in many countries, 
including those in the European Union. As a result, the 
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ability of pharmaceutical companies to price discriminate 
is diminishing as more countries adopt national price 
regulatory policies that reference prices in other countries 
and/or legalize parallel trade. Pharmaceutical companies 
are thus encouraged to delay or not launch new drugs in 
low price markets. This launch delay or the decision not 
to launch new drugs, in turn, would shrink the potential 
market size and projected revenues for biotech companies. 
Moreover, parallel trade could reduce safety and poten-
tially harm a company’s reputation due to the circumven-
tion of domestic inspections. 

sUpply chain and distribUtion risks

Potential risks related to a biotech company’s supply 
chain and distribution network occur prior to commer-
cial manufacturing and also during clinical trials. In 
many cases, clinical trials are conducted globally, and 
protecting intellectual property rights throughout the 
supply chain can be a serious concern. Furthermore, the 
consequences of producing suboptimal quality or quan-
tity on a commercial scale can be detrimental because of 
the amount of material consumed and also the scope of 
those receiving the drugs is potentially wide and much 
more difficult to contain. One lost shipment of a criti-
cal compound, due to improper storage, transport, or 
administration, can lead to an entire phase of a clinical 
trial being delayed or aborted. For a small cash-con-
strained start-up, this could have major business impli-
cations if replenishment supply involves cost and time 
lines that it can ill afford.

risk of biosimilars

The risk of generic “biosimilars” entrants is an important 
risk factor that should be considered. The introduction 
of generic alternatives that are less expensive, effectively 
truncates the life of a patent. In 2010, the Biological 
Price Competition and Innovation Act was passed that 
 provided 12 years of market exclusivity for biologics, but 
opened the door for biosimilars. This means that after 
12 years, generic companies can start marketing cheaper 
biosimilars. Prior to this legislation, there was no regula-
tory pathway to approve biosimilar products and there-
fore, most biologics were afforded the benefit of never 
having to compete with generic products.

In addition, the 12 year exclusivity afforded to 
biologics under this act may not provide the expected 
protection. Exclusivity does not necessarily prevent 
a “non-similar” product (e.g., a small molecule ver-
sus a biologic) from receiving orphan drug designa-
tion for the same therapeutic indication as an existing 

product or prevent that product from reaching the mar-
ket. Furthermore, as stipulated in the orphan drug regu-
lations of the U.S. and the European Union, a clinically 
superior product, even if similar, can break the market 
exclusivity of a marketed orphan drug. 

In international markets, the introduction of gener-
ics can precipitate even greater impacts on branded 
drugs.  For instance, several world markets including 
Germany, the Netherlands, and New Zealand, have estab-
lished reference pricing. In reference pricing, products 
are often clustered by therapeutic group. Consequently, if 
the reference price is based on the least expensive drug in 
the cluster, once generic entry occurs, all products in a 
reference group drop to that price, effectively truncating 
patent life for the newest drugs in a reference category. 
Reduction in patent life due to reference pricing, as well 
as the limits to market exclusivity of biologics, ultimately 
translates into lost revenues for a biotech company.

conclusIon

Various risks are present throughout the drug develop-
ment process, from the discovery of biologics to final 
FDA approval, to market introduction, and day-to-
day sales. While the development of traditional drugs 
involves risks, orphan drugs and biologics commonly 
produced by biotechs present additional complexity with 
accompanying increased risks. The risk is further com-
pounded when the developing company is small with 
insufficient resources and little experience with the regu-
latory approval process in the U.S. or abroad.

Early-stage biotech companies often lack the 
resources to tackle risks such as parallel trade, counterfeit-
ing, global supply chain disruptions, and potential theft of 
intellectual property. Likewise, these small biotech com-
panies may have no choice but to outsource, opening the 
door to drug safety concerns. They may face the risk of 
exclusion from preferred drug lists and other cost con-
tainment hurdles that reduce revenues. These early-stage 
biotech companies operate in an industry with substantial 
rates of litigation that could bankrupt an otherwise prom-
ising company while producing biological products with 
an elevated risk of safety concerns. 

Whether these small firms, often with a single drug, 
remain independent, are acquired, or enter in partner-
ship arrangements ultimately depends on their perceived 
value. Understanding the challenges and risks that face 
start-up and early-stage companies in the biotech indus-
try is important to forecasting revenues and costs; and 
therefore, must be considered in any valuation. In this 
article we discussed various factors that should be evalu-
ated and analyzed with respect to early-stage biotech 
companies, specifically biopharma firms. Each valuation 
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must be based on the facts and circumstances specifically 
relating to the subject company as of the valuation date. 
Accordingly, the factors discussed above may or may not 
be pertinent in every given valuation. 
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