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1 Executive Summary 
 
A genome is the complete genetic sequence of an organism’s DNA.  Each genome is 

composed of DNA that is packaged into two sets of bases – one set inherited from each 

parent.  In 2000, the Human Genome Project Consortium (HCP) and Celera Genomics 

jointly announced the preliminary map, or sequence, of all three billion DNA base pairs 

in the human genome.  The HCP was completed in nine years at a cost of $3 billion.  

Today, the cost to sequence the DNA in a single human genome is $50,000 and dropping 

rapidly (Wohlsen, 2009). 

 

Currently, over 1400 genetic tests are available to find markers for a host of diseases and 

health conditions, including breast and colon cancer; diabetes; Alzheimer’s disease; 

Huntington’s disease; cystic fibrosis; depression; and dementia (University of 

Washington, 2009).  Today, these tests can be performed in parallel on “gene chips,” 

which identify single site differences within small DNA sequences – called SNPs – that 

are associated with various health conditions.  Using gene chip technology, companies 

such as deCode Genomics, 23andMe and Navigenics offer personal, “direct to consumer” 

DNA/SNP analyses that test approximately 800,000 SNPs and report on over 100 health 

conditions.  The cost of these analyses range from $100 to $1000 depending on the 

number of diseases tested and services offered. 

 

A different approach, offered by a new crop of companies such as Knome, VisiGen 

Biotechnologies and Complete Genomics poses a challenge the DNA/SNP analysis 
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industry.  These companies seek to sequence an individual’s entire human genome for 

less than $1000.  With complete genomes, a new approach to healthcare is emerging:  

personalized medicine (Mancinelli et al, 2000).  Using genomic information, 

personalized medicine can guide patients and physicians to better medical decisions.  For 

example, genetic markers have been found to be strongly associated with patients’ 

clinical responses to the blood-thinning drug Warfarin (Coumadin).  Selecting the 

appropriate amount of Warfarin based on personal genetic information leads to safer 

courses of therapy (Lee, 2009).  In time, an individual’s genome could be used to model 

the response to a number of different drug therapies and dramatically lower the cost of 

new drug development. 

 

The genetics/genomics industry is undergoing rapid change.  New companies founded 

with the goal of delivering a $1000 genome could potentially upend the existing 

DNA/SNP analysis industry.  The historical data analyzed in this paper suggest that the 

$1000 genome should occur between 2010 and 2012.  Existing DNA/SNP analysis 

companies are examined for sustainable competitive advantage, and 23andMe is used as 

a proxy for strategy discussions.  The paper concludes with recommendations that can 

prepare DNA/SNP analysis industry for the $1000 genome juggernaut and profit from 

advances in personalized medicine. 
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2 Introduction 
 

Each of our 23 chromosomes can be unraveled to reveal the double-helical structure 

known as DNA.  Deoxyribonucleic acid (DNA) contains the instructions used to build all 

known living organisms and some viruses.  At its core, DNA is a string of nucleotides – 

Adenine (A) pairs with Thymine (T), Cytosine (C) pairs with Guanine (G) – that combine 

to form genes.  A gene is a grouping of nucleotides that describe a specific trait (see 

Figure 1).  Parents, whose DNA is a mosaic of preceding ancestors, pass along specific 

traits like eye color.  For humans, this snowflake-like collection of 3 billion nucleotide 

pairs is called the human genome.  Like snowflakes, no two genomes are alike. 

 

To find the sequence of As, Ts, Cs and Gs associated with certain known traits, three 

companies – deCode Genomics, 23andMe and Navigenics – now offer genetic tests based 

on DNA collected from donated blood or saliva samples.  These companies perform 

genetic analyses on a type of DNA sequence variation called a single-nucleotide 

polymorphism (SNP, pronounced snip).  A SNP is simply the variation of a single 

nucleotide – A, T, C or G – that may occur when two DNA gene sequences are compared 

(see Figure 2).  These three companies form the basis of the “DNA/SNP analysis 

industry” described in this paper.  They differ from other genetic testing companies due 

to the breadth of their testing and relatively affordable pricing. 

 

The DNA/SNP analysis industry is undergoing rapid change.  Over the past six months, 

prices have continued to fall and new technologies have been announced.  Technology is 

a primary industry driver, but environmental factors also play a significant role.  In this 
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paper, technology, environment, industry structure and competition are considered to 

answer these questions: 

1. Where are the target markets? 

2. Which companies in the personal DNA/SNP analysis industry have sustainable 

competitive advantage? 

3. When will the $1000 genome likely become available? 

4. What can existing personal DNA/SNP analysis companies do to remain 

competitive in light of the $1000 genome? 

Concluding remarks are based on an analysis of responses to these questions. 

 

3 Technology 

3.1 Gene Chip Technology 

In the DNA/SNP industry, the fundamental enabling technology is the DNA microarray, 

or “gene chip.”  A gene chip typically consists of a 3cm square of silicon or glass that 

contains thousands of wells, each with a fluorescent DNA probe attached to it.  The 

probe contains the target DNA sequence being sought.  After introducing an aqueous 

DNA solution and then drying it, the chip is scanned with a laser to detect where the 

DNA has attached to the probes; each segment that attaches to a probe indicates a genetic 

“match.”  Gene chips sell for approximately $100 - $200 each (SGSC, 2008).  The two 

dominant gene chip suppliers are Affymetrix (Santa Clara, CA) and Illumina (San Diego, 

CA).   
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Although gene chip technology is improving and costs are decreasing, whole genome 

sequencing (described below) poses a threat to the DNA/SNP industry, which analyzes 

only a small fraction of the human genome. 

3.2 Genome Sequencing Technology 

3.2.1 First Generation 

Developed in the early 1970s by Frederick Sanger in England, first generation methods 

use enzymatic procedures to create DNA strands that are then tagged with special dyes 

that attach to the A, C, G, and T nucleotides.  Next, the nucleotides are sorted by gel 

electrophoresis, a time-consuming technique that uses electric current to separate the 

nucleotides by size.  After separation, a digital image is taken of the gel.  An analysis of 

the image, which closely resembles a computer punch card, reveals the DNA sequence.  

Large-scale sequencing based on this technology is still in use, although it is being 

phased out with second generation technology (JGI, 2009). 

3.2.2 Second Generation 

Second generation sequencers, such as the Roche 454 and the Illumina Solexa, use 

polymerase chain reaction (PCR) technology to “amplify” a single strand of DNA into 

millions of copies.  PCR works by repeatedly heating and cooling DNA samples with the 

effect of separating the double helix into its component strands.  By attaching a heat 

insensitive enzyme and some primers to the ends of the DNA, two copies of the original 

are created.  Through a series of thermal cycles, DNA copies grow exponentially.  

Although improved performance results from parallel sequencing, the slower gel 

electrophoresis process is typically used to visualize individual nucleotides. 
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Gene chip company Illumina gained access to this technology through its 2006 

acquisition of Solexa (Fremont, CA) for $600 million in stock (Pollack, 2006).  

3.2.3 Third Generation 

Most third generation sequencers are based on the detection of unique fluorescent 

markers that attach to individual nucleotides during replication.  Sequencing is performed 

by optically measuring fluorescence in real time, eliminating the time-consuming gel 

electrophoresis step.  These so-called “single molecule” approaches are being pioneered 

by Helicos BioSciences (Cambridge, MA), Pacific Biosciences (Menlo Park, CA), 

VisiGen Biotechnologies (Houston, TX), and Complete Genomics (Mountain View, CA). 

 

IBM (Armonk, NY) and Oxford Nanopore Technologies (Kidlington, UK) are 

developing single molecule technologies that measure the electrical potential of 

individual nucleotides as they pass through microscopic wells.  IBM has stated that it is 

developing its technology specifically to deliver a fully sequenced human genome for 

$1000 (Markoff, 2009). 

 

Two other “third generation” companies have made public statements regarding the 

development of a $1000 genome: 

 VisiGen Biotechnologies stated that its goal is to “sequence the entire human 

genome in less than a day for less than $1,000.” (VisiGen, 2009) 

 Pacific Biosciences claims that it will sequence the human genome “in minutes 

for under $100.” (Pacific Biosciences, 2009) 

The Impact of the $1000 Genome:  Personalized Medicine 
November 5, 2009 

Page 9 of 36 



These companies, whose sequencing technologies are expected to become available this 

year, have the potential to upend the DNA/SNP industry by providing vastly larger 

amounts of genetic information at a fraction of the cost. 

4 Environment 
 
The DNA/SNP analysis industry may be affected by new technologies, but it also 

operates in an existing environment with social, economic, political, regulatory and 

natural forces.  This section briefly explores these areas. 

4.1 Social 

The National Human Genome Research Institute (NHGRI) sets aside five percent of its 

annual budget to study the ethical, legal and social implications (ELSI) related to human 

genome research.  Unlike other industries and technologies, notably genetically modified 

organisms (GMOs) and irradiated food, the NHGRI’s ELSI program is unprecedented in 

terms of scope and level of priority (NHGRI, 2003).  An example is NHGRI’s input to 

the Genetic Information Nondiscrimination Act discussed below. 

4.2 Economic 

The U.S. healthcare system is the most expensive in the world; the country spends more 

than 15% of GDP on healthcare (CDC, 2007).  Given recent interest in healthcare reform 

and evidence-based medicine, the DNA/SNP analysis industry is well-positioned for 

success.  For example, in a recent report entitled “Personalized Health Care: Pioneers, 

Partnerships, Progress,” the Department of Health and Human Services stated that 

personalized medicine is “central to the future of healthcare.” (Future Medicine, 2009) 
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4.3 Political 

One of the larger socio-political concerns regarding DNA is its use in race-based 

medicine.  Geneticists have long argued that race is mostly a social construction, but 

concerns regarding personalized vs. race-based medicine remain.  Hochschild and Sen 

(2009) note a shift from race-based to individualized medicine reporting in newspapers 

over the past twenty years.  They note that research on attitudes toward genomics has just 

begun “largely because attitudes themselves are just beginning to develop.”  These 

attitudes are likely to be influenced by pending U.S.-based legislation. 

4.4 Regulatory/Legal 

Health insurance and employment discrimination based on genetic information is well-

documented (National Partnership for Women & Families, 2004).  Examples include the 

denial of insurance coverage based on prior conditions and the genetic testing of 

employees testing without their knowledge or consent.  To prohibit discrimination on the 

basis of genetic information, the U.S. enacted the Genetic Information Nondiscrimination 

Act of 2008 (GINA), which will become effective in late 2009.  GINA was established to 

allay public concerns about the potential for health insurance and employment 

discrimination and to allow individuals “to take advantage of genetic testing, 

technologies, research, and new therapies.” (GINA, 2008) 

4.5 Natural 

The natural environment describes how the industry affects the external environment and 

vice versa.  The impact of the industry on the natural environment is minimal.  With the 

possible exception of disposing or storing DNA samples, the industry has a minimal 

impact on the environment because it delivers electronic services and information.  The 
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DNA/SNP analysis industry is directly affected by the external environment, which 

provides a growing market of aging and affluent adults, especially in the U.S. and Japan. 

5 Industry 

5.1 History 

The roots of DNA sequencing can be traced to the 1953 discovery of DNA by James D. 

Watson and Francis Crick at the Cavendish Laboratory in England.  Using x-ray 

crystallography data collected by Rosalind Franklin, Watson and Crick announced the 

double-helix nature of DNA in 1953 (see Figure 3).  In 1962, Watson and Crick received 

the Nobel Prize in Medicine for their research on nucleic acids, the basic building blocks 

of DNA. 

 
 
In the 1970’s, sequencing techniques pioneered by Fredrick Sanger led to the first 

complete genome of a living organism, the bacteria H. influenza, in 1995.  Sequencing 

was performed by The Institute for Genomic Research, led by Craig Venter.  Venter later 

founded Celera Genomics, discussed below. 

 

In 1990, the Human Genome Project (HCP) began as a joint project of the U.S. National 

Institutes of Health (NIH) and Department of Energy (DOE).  The NIH was interested in 

the initiative as a foundation for future research in human genetics; DOE interest stems 

from a long-standing program directed at improving the agency’s ability to assess the 

effects of radiation on human health (Jordan, 1992).  (In recent years, DOE interest in 

genomics has focused on sequencing organisms to convert biomass into energy.)   The 
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first draft of the human genome was published in 2000 at a program cost of $3 billion.  

Celera Genomics, a privately-funded effort to sequence the human genome for $300 

million, jointly announced the draft genome with HCP (Biology Online, 2008). 

5.2 Trends/Opportunities 

In the personal DNA/SNP industry, the most pressing trends are personal genomics and 

the $1000 genome.  To encourage innovation in sequencing technology, the privately-

funded X Prize Foundation announced the Archon X Prize for Genomics in 1996 (Venter 

Foundation, 1996).  The Foundation is offering a $10 million prize to the first company 

that sequences 100 human genomes in ten days for less than $10,000 per genome.   

 

The next section discusses the structure of the industry, as well as personalized medicine 

applications that could result from these relatively inexpensive and comprehensive new 

datasets. 

 

6 Industry Analysis 

6.1 Structure 

This section focuses on deCode Genomics, 23andMe and Navigenics – the three largest 

companies in the “personal DNA/SNP analysis” industry.  These companies analyze and 

report on DNA that is collected from paying customers.  In general, the consumer 

receives testing results through a four step process:  1) The consumer buys a DNA 

analysis kit, which explains benefits/risks and provides a method for sample collection; 

2) The consumer provides a DNA sample (by swabbing the inside of his or her cheek, 

The Impact of the $1000 Genome:  Personalized Medicine 
November 5, 2009 

Page 13 of 36 



spitting into a tube, or providing a blood sample*); 3) The consumer sends the sample to 

the DNA/SNP analysis company; and 4) The consumer reviews the results (see Figure 4). 

 

This industry is structured into three major components:  1) gene chip manufacturers; 2) 

DNA/SNP analysis companies; and 3) consumers.  The DNA/SNP analysis industry can 

be characterized as an oligopoly – it is currently dominated by a small number of 

companies.  A more general list of competitors is provided in Section 7. 

6.2 Demand 

According to Grant (2007), an industry’s profitability is determined by demand and 

competition.  These sections discuss demand from the viewpoint of markets and 

applications, and competition from the view of Porter’s five force model. 

6.2.1 Markets 

6.2.1.1 Pharmaceutical Industry 

The “blockbuster” drug model developed over the past 50 years produces effective 

therapies and highly profitable products.  Aspinall and Hamermesh (2007) argue that the 

days of the blockbuster model may be numbered because the cost of new drug 

development is extremely high.  However, by correlating outcomes with genetic 

understanding, personalized medicine can potentially lower clinical trial costs.  For 

example, 23andMe recently announced a partnership with mondoBIOTECH to facilitate 

genetic research of rare and potentially fatal diseases (23andMe, 2009a).  By targeting 

specific populations and leveraging DNA/SNP analysis technology, industry partnerships 

                                                 
* Although DNA can be extracted from all sample collection methods, DNA concentration is highest in 
blood, followed by saliva, mouthwash, and cheek (“Buccal swab”) samples, respectively (García-Closas et 
al, 2001). 
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with biotech companies such as mondoBIOTECH provide alternatives to the blockbuster 

model of drug development.  As a Swiss “open source” biotech company, 

mondoBIOTECH’s shares its data with research communities and licenses discoveries to 

pharmaceutical companies. 

6.2.1.2 Diagnostics Industry 

Today, DNA/SNP testing shows genetic propensities toward specific traits or potential 

diseases and is not considered a diagnostic tool by FDA.  However, as this testing 

becomes more precise, the probability that specific genes (or combinations of genes) will 

predict specific disease states increases.  When this occurs, DNA/SNP testing could 

become a diagnostic tool.  DNA/SNP companies could potentially compete in molecular 

diagnostics, the fastest growing segment of the diagnostics industry with revenues 

exceeding $2.5 billion annually (Glorikian, 2006).  Companies currently competing in the 

diagnostics segment include Clarient (Aliso Viejo, CA), Genomic Health (Redwood City, 

CA) and Pathwork Diagnostics (Redwood City, CA). 

6.2.1.3 Government Agencies 

According to the Centers for Disease Control (CDC), over one-third of all healthcare 

spending is paid by Medicare, making it the largest insurer in the U.S. (CDC, 2007).  

Medicare’s parent, the Center for Medicare Services (CMS) is currently reviewing the 

evidence on genetic tests and assessing its clinical value (Jones, 2009).  If CMS approves 

genetic testing, then the DNA/SNP analysis industry potentially has a new and very large 

market. 

The Impact of the $1000 Genome:  Personalized Medicine 
November 5, 2009 

Page 15 of 36 



6.2.1.4 Consumers 

Consumers are the target market of the DNA/SNP analysis industry.  Although consumer 

interest in DNA/SNP analysis to date has been more recreational and educational than 

clinical, consumers are nevertheless making lifestyle changes based on their test results 

(Harmon, 2009) (Pinker, 2009).  Although, market size and growth are difficult to 

estimate, a recent presentation by 23andMe at the 2009 American Society of Human 

Genetics meeting described 6,000 individuals who participated in a web-based study 

(Eriksson et al, 2009). 

6.2.1.5 New Markets 

In addition to its partnership with mondoBIOTECH, 23andMe has partnered with 

Ancestry.com to provide “ancestral DNA” testing, which examines regions of DNA 

called haplotypes that are traceable to specific geographic locations around the world.  

These tests are marketed to Ancestry.com customers who perform on-line genealogy 

research.  Performed on less sophisticated gene chips, ancestral DNA testing is priced 

from $75 to $149.   

6.2.2 Applications 

6.2.2.1 Pharmacogenetics 

Pharmacogenetics is the study or clinical testing of genetic variation that gives rise to 

differing responses to drugs.  For example, the over 50% of the variation in the clinical 

response to the blood thinning agent Warfarin can be explained by genetic variation (Lee, 

2009).  More generally, some standard drug therapies are only effective for a relatively 

small percentage of the population (see Figure 5).  Increasingly complex gene chips could 
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incorporate pharmacogenetic responses and determine probable responses to various drug 

therapies. 

6.2.2.2 Gene Therapy 

Although in its infancy, gene therapy has the potential to revolutionize medicine.  

Changes to human genes that are hereditable (called germ line cell therapy) are currently 

prohibited in many countries.  However, therapies that are restricted to the patient’s own 

cells (called somatic cell therapy) have been successfully used in areas such as severe 

combined immune deficiency (Chang, 1995).  In observing how gene therapy might 

affect future medicine, Besser (2009) commented that a hospital’s primary function will 

be treating patients for their genetic disorders. 

6.3 Competitive Forces 

6.3.1 Porter Five Force Analysis 

Porter’s five force analysis has been used to predict the long-term profitability of many 

industries (Porter, 2008).  This section applies Porter’s model to deCode Genomics, 

23andMe and Navigenics – the personal DNA/SNP analysis industry (see Figure 6). 

6.3.1.1 Bargaining power of suppliers 

The primary suppliers in the DNA/SNP analysis industry are gene chip manufacturers.  

The duopoly position of Affymetrix and Illumina (discussed in Section 3) suggests that 

supplier power is high.  

6.3.1.2 Bargaining power of buyers 

The strength of buying power depends on two sets of factors: buyers’ price sensitivity 

and relative bargaining power.  With the exception of some programs designed to entice 
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consumers with specific genetic conditions to use DNA/SNP analysis, consumers have 

little bargaining power.  

6.3.1.3 Threat of new entrants 

The DNA/SNP analysis industry is not currently regulated by FDA, which lowers 

barriers to entry.  Although current brands are growing stronger, the threat of new 

entrants is relatively high.   

6.3.1.4 Threat of substitutes 

With the exception of family history (which is less accurate), no other products are 

available to substitute for DNA/SNP analysis.  The threat of substitutes is low. 

6.3.1.5 Rivalry among existing firms 

The oligopoly that currently exists should dampen price competition, but rivalry among 

existing firms is currently high.  Although DNA/SNP analysis companies are attempting 

to differentiate on levels of service and price, they often overlap. 

  

Grant (2007) argues that the attractiveness of an industry in the five force framework 

ultimately derives from the ownership of resources.  For example, in this industry barriers 

to entry are the result of brands owned by existing firms.  However, the high rivalry 

between firms is not consistent with the concentrated ownership of key resources, 

perhaps because the industry is new.  Porter’s five force analysis does not strongly 

suggest the industry’s long-term profitability.  An examination of the industry 

competition further illustrates challenges faced by these companies. 
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7 Competition 
 
The competitive landscape includes DNA/SNP analysis companies (Table 1), as well as 

companies who test for specific diseases (Table 2).  This year, two more well-funded 

companies have joined the DNA/SNP industry:  Counsyl (Redwood City, CA) and 

Pathway Genomics (San Diego, CA). 

7.1 Companies 
 
Company Founded Type Cost Emp. Notes 

deCode 
Genetics 
(Iceland) 

1996 Public $195 - 
$985  

431 Analyzes 6-8 SNPs (DNA 
regions) for specific heart 
disease or cancer genes.  Full 
service offering reports on 46 
health traits. 

23andMe 
(CA, USA) 

2006 Private $399 45 Reports on 119 health traits – 
Analyzes 600,000 SNPs. 

Navigenics 
(CA, USA) 

2007 Private $999 48 Reports on 28 health traits –  
Analyzes 900,000 SNPs, 
includes genetic counseling. 

Counsyl 
(CA, USA) 

2009 Private $349 ~15 Reports on 100 health traits, 
includes genetic counseling. 

Pathway 
Genomics 
(CA, USA) 

2009 Private $249 ~20 Reports on 90 health traits. 

Table 1.  DNA/SNP Analysis Companies.  Sources: Company websites, LinkedIn. 
 
 
Company Founded Type Cost Emp. Notes 

GeneDx 
(MD, USA) 

1996 Private ~$2000 
per 
disease 

80 DNA testing for specific 
diseases. 

DNA 
Direct 
(CA, USA) 

2003 Private ~$1000 
per 
disease 

91 DNA testing for specific 
diseases. 

Table 2.  Disease-specific DNA Analysis Companies.  Sources: Company websites, LinkedIn. 
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7.2 Basis of Competition 

In the DNA/SNP analysis industry, all of the companies compete on the basis of quality 

and accuracy.  deCode Genetics offers a full range of genetic testing, but has recently 

focused on low-cost, disease-specific testing ($100).  23andMe has mid-tier pricing 

($399), but adds convenience through superior visualization capabilities.  Navigenics is 

premium priced ($999), but includes one-on-one phone consultation with certified 

genetic counselors to add clarity.  The direct-to-consumer (DTC) market is the target for 

each company, which explains high rivalry and rapidly declining prices. 

7.3 Positioning 

Porter’s generic strategy model is used to show how companies position themselves 

along axes of cost and scope.  Companies achieve competitive advantage by focusing on 

one of these attributes.  However, the industry does not map well into this model because 

all companies are simultaneously increasing value (scope) while lowering cost.  For 

example, 23andMe increased the number of diseases to be screened and lowered the cost 

of its service from $999 to $399 in 2008 (23andMe, 2008).  A combination of 

differentiation and low cost may be necessary to gain sustainable competitive advantage.  

Currently, the companies appear to be pursuing positioning strategies based on attributes 

of cost (deCode Genetics), convenience (23andMe) and clarity (Navigenics). 

 
The remainder of this section focuses on the business model and competitive advantage 

of 23andMe, which has the strongest brand in the DNA/SNP analysis industry. 
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7.4 Business Model 

Chesbrough’s (2002) business model describes how technical inputs are transformed into 

economic outputs that create value.  23andMe’s business model, which transforms an 

individual’s DNA into an online report of health traits, is described below: 

 
 Value proposition – DNA testing is educational – “Welcome to You.” 

 Market Segment – Primary market is curious, middle- to upper-income consumers 

who are health conscious.  Secondary market is tech-savvy genealogists. 

 Value Chain – Modular.  Although it has developed specialized gene chips with 

Illumina, 23andMe could easily swap gene chip technologies. 

 Architecture of Revenues – The model must account for pricing (How can I 

encourage adoption?) and cost structure (How can I make a profit with this 

model?).  23andMe is leveraging its brand by partnering with others to encourage 

adoption and develop network effects.  The company’s profitability is unknown, 

although its annual revenue is estimated between $5M and $10M based reported 

customers. 

 Value Net – Other parts of 23andMe’s value net include an outsourced laboratory 

agreement (Labcorp), external sales channels (Ancestry.com), research partners 

(mondoBIOTECH), industry partnerships (Illumina) and outsourced recruiting 

(Taleo). 

 Competitive Advantage – Brand, community, deep pockets (investors include 

Google and Roche-Genentech). 
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7.4.1 Network Effects 

Network effects are very important to the DNA/SNP analysis industry because the value 

of genomic data increases with the number of individuals whose DNA has been 

sequenced and mapped to various medical conditions.  By aggregating genomic data, 

patterns may emerge that describe the origins of a disease.  For example, to take 

advantage of network effects, 23andMe recently announced an initiative to recruit an 

“online community” of 10,000 individuals with Parkinson’s disease (23andMe, 2009b). 

7.4.2 Appropriability 

Given the modular nature of the industry, most profit will likely flow to the duopolistic 

gene chip manufacturers.  The introduction of the $1000 genome will make 

appropriability even more challenging in the future.  In contrast with 23andMe, whole 

genomic sequencing companies such as Complete Genomics have developed proprietary 

technology to sequence the entire genome. 

7.4.3 Standards 

Due to government involvement in research projects such as the HGP, data format 

standards are well-established.  An individual’s genome can be stored on a DVD, making 

genomic data highly portable.  In contrast, standards regarding the long-term clinical 

storage of genomic datasets are practically non-existent.  According to the U.S. Health 

and Human Services (HHS), Office of the National Coordinator of Health Information 

Technology (ONCHIT, 2008): 

Currently, there are no standardized interoperable datasets and/or standards for the 

transfer of appropriate and necessary information to facilitate interoperable 

personalized healthcare delivery. 
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In the absence of healthcare IT standards, genome sequencing companies are either 

providing data on secure USB flash drives (Knome), online (Complete Genomics), or in 

trusted third-party storage providers called biobanks, such as the Coriell Institute for 

Medical Research (Coriell, 2009).  Interoperability remains a serious challenge to the 

industry. 

 

7.5 Competitive Advantage/Sustainability 

Grant (2007) states that the establishment of competitive advantage involves 

“formulating and implementing a strategy that exploits the uniqueness of a firm’s 

portfolio of resources and capabilities.”  Beyond the establishment of competitive 

advantage, Grant also argues that profits earned also depend on how long the advantage 

can be sustained.  Sustainable advantage depends on whether resources and capabilities 

are durable and whether rivals can imitate the competitive advantage they offer.  

Although 23andMe has investors with deep pockets, imitation seems likely.  The 

companies appear to have similar resources and capabilities (with the exception of 

deCode’s very large staff).  23andMe’s basis of competition is its brand and community.  

23andMe’s competitive advantages are discussed further in the Recommendations section. 

8 Analysis 
 

When will the $1000 genome become available?  The analysis in this section uses 

exponential regression to extrapolate time and cost data to estimate its arrival. 
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The regression analysis in Figure 7 estimates when one human genome could be 

sequenced in one day.  The first data point comes from the Human Genome Project, 

which sequenced the first human genome in nine years.  The next data point is provided 

by Knome, Inc. a genome sequencing company in Cambridge, MA with a current 

sequencing capacity of 20 genomes per year (Lei, 2007).  The final data point is provided 

by the X Prize goal, which was assumed to be ten days and potentially achieved in 2009.  

By assuming exponential progress (represented on the vertical axis as a logarithmic 

scale), a regression line is added.  (It appears straight due to the log scale.)  The 

regression estimate to sequence one human genome in one day is 2012. 

 

The three regressions in Figure 8 estimate when the cost of the human genome could 

approach $1000.  The first regression is based on government data provided by the 

Human Genome Project ($3 billion), as well as cost data provided by the Joint Genomics 

Institute (JGI, 2009).  Again assuming exponential progress, the regression analysis 

suggests a $1000 genome in 2024, which is discarded as an outlier.  Two additional 

regressions are derived using data from Knome, as well as estimates from the X Prize 

Foundation.  These regressions yield estimates between 2010 and 2012.  

 

Taken together, the estimates from both analyses suggest that the $1000 genome will 

arrive between 2010 and 2012.  These estimates are consistent with Kurzweil’s analysis 

(Kurzweil, 2009). 
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9 Recommendations 

The value proposition of 23andMe is currently “DNA is educational.”  To remain in 

business, it must modify its proposition to include the idea that “DNA is profitable.”  The 

company can do this by walking the fine line that preserves the strength of its community 

and the trust of its brand.  For example, bringing a community of genetically similar 

individuals together to advance research is novel, but an inadvertent transfer (or theft) of 

genomic data could undermine the community’s trust in the company. 

 

The company must also contend with the $1000 genome.  The “value innovation” model 

described by Kim and Mauborgne (1997) provides a potential roadmap to 23andMe’s 

transformation.  This model suggests that the company can leverage its modular 

infrastructure to offer unprecedented value to its customers.  For example, 23andMe can 

replace gene chip technology with whole genome sequencing to become the leader in the 

personal genome analysis industry.  By also including long-term secure storage of its 

customers’ genomic information, 23andMe could achieve sustainable competitive 

advantage. 

10 Conclusion 
 

The genetics/genomics industry is on the cusp of a profound transformation.  New 

genome analysis companies, powered by third generation genome sequencing 

technology, have the potential to upend the existing DNA/SNP analysis industry.  Whole 

genome sequencing changes the basis of genetic analysis from “wet,” gene chip-based 

analysis to in silico (computer-based) analysis.  Armed with significantly more data, 
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genome analysis companies will have an advantage, especially when new genetic 

discoveries can be analyzed and correlated with previously sequenced genomes. 

 

Analysis shows that the threat of the $1000 genome is real and will likely occur within 

the next three years.  Initially, affordable genome sequencing will unlock the potential of 

personalized medicine through drug regimens based on a patient’s genomic make-up.  

Although significant barriers exist, business models, regulations, reimbursement systems 

and physician behavior will all adapt to profit from these advances in personalized 

medicine.   

 

To survive the $1000 genome juggernaut, the personal DNA/SNP analysis industry must 

transform into the personal genome analysis industry.  Unless the DNA/SNP analysis 

companies adapt, they will face a frustrating future of declining sales and profits. 
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Appendices 
 
 

 
Figure 1.  The gene in relation to the chromosome. 
Source: http://en.wikipedia.org/wiki/File:Gene.png 

 
 
 

 
 

Figure 2.  DNA molecule 1 differs from DNA molecule 2 at a single base-pair location. 
Source: http://en.wikipedia.org/wiki/File:Dna-SNP.svg 
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Figure 3.  Francis Crick's first sketch of the DNA double-helix. 

Source: http://en.wikipedia.org/wiki/File:FirstSketchOfDNADoubleHelix.jpg 
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1.  Buy kit. 2. Provide DNA 
    sample. 

3.  Send tube to 
     company for 
     DNA/SNP 
     analysis. 

4.  Review 
     results. 

 
Figure 4.  DNA/SNP Analysis Process. 

Source:  23andMe. 
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Figure 5.  Limitations of Standard Drug Treatments. 

Source: Aspinall and Hamermesh (2007). 
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Figure 6.  Porter Five Force Analysis. 
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Figure 7.  Time to Sequence.  Based on Human Genome Project, commercial data, and exponential 

progress, it should take one day to sequence a single human genome by 2012. 
  Sources:  HGP, Lei, X Prize. 
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Figure 8.  Cost to Sequence.  Based on commercial data (pink), an extrapolation of expected X Prize 

results (red), and exponential progress, it should cost $1000 to sequence a single human genome 
between 2010 and 2012.  Regression based on current U.S. government processes (blue) suggest a 

target date of 2024; this regression is discarded as an outlier.  
Sources: HGP, JGI, Knome, XPrize. 
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