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040103: Jupiter: Lighthouse: The windowpanes of the lighthouse are reflected on
the windows as the setting sun cast a sliver of orange and red light over the
western horizon.  The rotating lens of the lighthouse flashes (burst of light when
bulls-eye passes viewer’s line of vision) is 1.2 seconds, eclipses (darkens) 6.6
seconds, flashes 1.2 seconds, eclipses 21 seconds, and then repeats the cycle.
The light can be viewed approximately 20 miles out at sea. The light station was
electrified in 1928 and damaged by a hurricane later that year. During the storm,
the top of the tower was reported to have swayed up to 17 inches. 

Photo by Bill Ingram/Palm Beach Post.
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M i s s i o n 

Altarum excels at integrating the scientific
research, analytical and consulting skills
needed to identify and solve the complex
challenges facing the systems that shape,
sustain and secure the public good.  We
speed the application of new knowledge to
society’s toughest problems, thereby
accelerating transformational change in:

Health and Healthcare

Government and Business Enterprise
Systems

National Security

Environmental Management

Altarum Mission Statement

V is ion 

Altarum will be widely recognized and
respected among its peers with a reputa-
tion for identifying and enabling solutions
to some of society’s toughest challenges.

Altarum Vision Statement
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2005 CEO Message

In 2005, Altarum Institute began an impor-
tant transformation.  It was the year that the
Board, management and employees alike
agreed that, to become a truly great and
enduring institution, we needed to tighten
our focus and sharpen our mission.

After months of strategic review and evalua-
tion, we knew that the most singular contri-
bution we could make to the public good
was to concentrate our skills and our
resources on an agenda of improving human
health.   

Sometimes organizational change is a mat-
ter of necessity.  Ours was a matter of choice,
enabled by strength.  

We have, in these last years, grown a robust
and diverse nonprofit research institute.  We
have nurtured multiple divisions working in
many markets.  

Serving our customers in federal and state
government, we have advanced the nation’s
well-being in national and homeland securi-
ty, government enterprise transformation,
health care and environmental manage-
ment.  

We have brought objective analysis, innova-
tive technical advances and working solu-
tions to each of these many customers and
causes we serve.

As the last year has again shown us, our
financial foundation is strong.  And we have
the financial resources, tools and controls in
place to ensure our sustainability.

In short, 2005 confirmed that we are a really
good institution.

But we have always intended to be great.  

And we have determined that, for us,  “being
great” means that we are going to be the best
health systems research organization in the
nation.  It means being the catalyst that pro-
pels the nation to a health care system that
provides excellent care to whoever needs it
and that promotes better health for all.  It
means being at the forefront of the process
that debates, designs and delivers that sys-
tem.

Getting to “great” means there is more work,
more change, and much more growth ahead
of us.  

C E O  M e s s a g e

Of all the things that have been said and
written about change, there is one that has
seemed consistently appropriate as we repo-
sition Altarum to a place of national leader-
ship in the area of health systems research.  

“… the important thing is this: to be able at
any moment to sacrifice what we are for
what we would become.” 

Our decision to take on a single focus does
come with a degree of sacrifice.  There are
parts of this institution, those that do not
work in the health care area, that will now
see a different future — a future apart from
this organization.  

In the months and years to come, they will
serve their missions from new platforms.
We will always be proud that these business-
es spent some of their growth years at
Altarum.  And we will always be mindful that
much of Altarum’s future in health care has
been built upon the back of their hard work
and success. 

Kenneth R. Baker 
President and CEO,
Altarum

C E O  M e s s a g e

It has been a defining year for us.  Our finan-
cial foundation is envied.  Our focus on what
we will become is the sharpest it has ever
been.  All of our people are engaged in, and
energized about, the futures that await them.
Amidst all that is happening around us, we
are doing excellent work and delighting our
customers.  And we are having fun while we
do it.
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E N T E R P R I S E  S O L U T I O N S  D I V I S I O N

A l t a r u m  E nt er pr ise
S o l u t i o ns  D i v is ion
s u ppo r t s  m aj or
Do D I T  i n i t i a t ive s.

Altarum Enterprise Solutions Division is a
trusted provider of independent research,
analysis and consulting services.  We pro-
vide the tools and techniques customers
need to achieve mission and business per-
formance while managing risk.

ESD core competencies address the need
for agility in dynamic customer environ-
ments:

Supply Chain Engineering 

Acquisition of Information Technology
and Weapons Systems 

Modeling, Simulation and Optimization
Decision Aids 

Agent-based Complex Adaptive Systems/
Swarming Tools 

Division Overview

E N T E R P R I S E  S O L U T I O N S  D I V I S I O N

Pr ot ect ing ar med
for c es by  pr e d ict i n g
unexpect e d  eve n ts

Ant Café

Imagine looking for threats to national
security in a massive database that grows
by up to four petabytes (1,024 terabytes) a
month.  That is what the program for Novel
Intelligence from Massive Data (NIMD) 
of the National Geospatial-Intelligence
Agency (NGA) does.  Being “busy as bees”
does not begin to describe their task. But
Altarum is helping the NGA by mimicking
the swarming behavior of bees, ants, and
other social insects.

The Altarum Emerging Markets Group’s
(EMG) Ant Café project is breaking new
ground by applying swarm intelligence to
mining massive amounts of unstructured
text. Analysts use the interface to repre-
sent hypotheses as concept maps, graphs
where the nodes are nouns and the edges
are verbs. The Ant Café processes data in
relation to the concept map. This process
clusters paragraphs according to the inter-
ests of the analyst, identifying hypothe-
sized relations in the text and assembling
evidence to confirm or deny the hypothe-
ses. The swarm intelligence approach is
highly decentralized and massively paral-
lel, so it can handle distributed data.

NGA asked Altarum use this technology to
predict how insurgents place improvised
explosive devices (IEDs). Insurgents’ be-
haviors are modified by the location of
their safe houses, the urban terrain (roads,
intersections, buildings), and the activities
of opposing (“Blue”) forces (movement of
patrols, convoys, etc.). Swarming agents
can predict likely locations for IEDs and
reallocate Blue forces to avoid those areas. 

NGA’s recent 18-point evaluation of each
NIMD project gave Altarum’s Ant Café the
highest grade among 17 project teams. 
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E N T E R P R I S E  S O L U T I O N S  D I V I S I O N

A nt i c i pat i ng  an
ur b an opponent

Urban combat presents great challenges.
Commanders trying to calm an area could
benefit from something that helped them
“see” enemy positions, distinguish them
from noncombatants, and anticipate their
moves.

Altarum’s Emerging Markets Group is
developing software that can predict
enemy behavior in urban settings — the
Synergetic Tactical Reasoner Offering Near-
term Guidance: an Adversarial Reasoning
Module (STRONG ARM) for the Defense
Advanced Research Projects Agency
(DARPA) Real-time Adversarial Intelligence
and Decision-making (RAID) program.

The STRONG ARM project successfully
completed Phase 1 testing in July 2005.
Tests pitted a Red group against a Blue
group in an urban setting. In control runs,
the human Blue commander had human
staff help with decisions. In the test runs,
RAID software replaced the human staff,
and it predicted likely developments of the
battle and recommended courses of
action. The system passed the criteria for
managing a complex urban operation at
least as well as human staff.

RAID

Even more critically, EMG’s STRONG ARM
could estimate the emotional state of com-
batants. Untrained insurgents may be less
disciplined than trained troops, so emo-
tions like fear and anger are more likely to
affect their behavior. In one experiment,
two enemy teams were played as though
they were timid. STRONG ARM successful-
ly anticipated as many timid units as did a
human observer, and it did so, on average,
10 to 15 minutes earlier than did the
humans.  Phase 2 will increase the com-
plexity of the urban combat.

E N T E R P R I S E  S O L U T I O N S  D I V I S I O N

Pr ot ect ing Amer ica’s  
c r i t i c a l  r e so ur c e s and
i n f r a s t r u c t u r e

NINJA

In support of the Defense Program Office
for Mission Assurance and in response to a
Homeland Security Presidential Directive,
Altarum’s Network and INfrastructure
Joint Analysis (NINJA) tool has been used
to model America’s critical infrastructure
and key resources that are potential terror-
ist targets. Using NINJA, analysts identify
and determine weaknesses, focus on criti-
cal portions of the infrastructure to guide
protection and remediation efforts, evalu-
ate the impact of reduced capabilities, and
evaluate alternative strategies to mitigate
risk. 

Applications were created for the Port of
Philadelphia, an unspecified airfield, a
deployment from Fort Hood to the port of
Beaumont, Texas, and in support of the
2004 Democratic National Convention in
Boston. ArcGIS® data was imported into
the models to provide the actual layout of
the areas being studied. All of the roads
and rail connections to the area were ex-
plicitly modeled, as were all essential parts
of the area’s supporting equipment and
infrastructure.  

External support systems critical to opera-
tions, such as electricity, fuel, telecommu-
nications systems, emergency vehicles,
and ships, were included in the models.

Once the conditions were established, a
flow of components (personnel, equipment,
electricity, communications, etc.) was mod-
eled.  After establishing the baseline for op-
erations, portions of the infrastructure were
removed to quantify the impacts of the loss
of those items. 

Using NINJA, alternatives and remediation
approaches can be modeled to determine
the effectiveness of those actions. Using
existing models, real-time situational analy-
ses can be conducted during an actual cri-
sis or critical event.
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An Altarum vision for accelerating change
was realized as the Deputy Secretary of
Defense established the newest Depart-
ment of Defense (DoD) agency, the Business
Transformation Agency (BTA) on October
7, 2005.

Altarum’s involvement began in the spring
of 2005 when we developed an organiza-
tional model for acquiring and managing all
business systems used across the DoD.  We
provided expert analysis and oversight for
the prime contractor developing the DoD
Business Enterprise Architecture (BEA).
We scheduled, monitored, adjudicated, and
validated work products and provided crit-
ical automated tools and assistance to
assimilate, dissect, and reassemble the data
into an easily understandable Enterprise
Transition Plan (ETP).

The team’s mission quickly expanded
beyond building an organization to acquire
systems for existing operations — the 
proposed organization had to transform
business practices and processes.  Docu-
mentation was assembled and the project
was staffed by elements within DoD, princi-
pally the Services, Under Secretaries, Joint
Chiefs, and, of course, the DoD General
Counsel.

Business Transformation Agency
Program

As a result, the new Business Transforma-
tion Agency will:  

maintain the Business Enterprise
Architecture (BEA) and the Enterprise
Transition Plan (ETP); 

ensure that the functional priorities and
requirements of the principal staff assis-
tants are met; 

oversee defense business system invest-
ments; 

identify urgent department-wide busi-
ness issues that affect fighting forces;
and

manage information strategy and inte-
gration work, strategic planning, change
management, and external communica-
tions.

Altarum was proud to support the estab-
lishment of the BTA.

E N T E R P R I S E  S O L U T I O N S  D I V I S I O N E N T E R P R I S E  S O L U T I O N S  D I V I S I O N

Hel p i ng  t he U. S.  g over nment
over see b us i ness pr oc esses

The Enterprise Solutions Division is... 

protecting armed forces by predicting unexpected events... 

anticipating an urban opponent...

protecting America’s critical resources and infrastructure... 

helping the U.S. government oversee business processes....
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H E A LT H S O L U T I O N S  D I V I S I O N

Model i ng  t he  f utur e  of
h e a l t h c a r e  i n  t h e  U n i t e d
S t a t e s

Altarum Health Sector Model

Healthcare spending is growing 2.5% faster
than the Gross Domestic Product.  At this
rate, its share of the GDP will double every
28 years.  By 2030, it could represent $1 out
of every $3 spent in the United States.
Does this reflect rational preferences by
users?  Is every person getting adequate
care?

How long can we sustain these increases?
Will the increasing cost of insurance harm
our economic performance, our ability to
compete internationally, our paychecks?

The answers to these questions and many
others can be found using the Altarum
Health Sector Model (AHSM).

Using National Health Accounts spending
data from the Centers for Medicare and
Medicaid Services, the AHSM macro model
incorporates population data, access infor-
mation, rates of health care use, and prices
to determine where spending is happening
and who is paying for it.

AHSM can be used to determine the finan-
cial sustainability of national (e.g.,
Medicare) and state (e.g., Medicaid), and
private (e.g., Blue Cross Blue Shield,
General Motors) health care systems.  

By incorporating the number and distribu-
tion of health care workers, it can predict
our ability to meet health care needs.  Its
flexible design accepts various inputs to
examine many health issues.  

AHSM can be used to determine every-
thing from the effects of broad policy to
something as individual as behavioral
changes on health care spending.

The AHSM is one more in a long line of
Altarum’s advanced modeling and simula-
tion tools that allow decision makers to
make well informed, timely decisions
about critical societal issues.

12 2005 A N N UA L REP O R T

The Health Solutions Division of Altarum is
redefining the delivery of quality health-
care and building on more than 32 years of
experience with some of the nation’s
largest healthcare networks. HSD con-
tributes to the improvement of human
health through its partnerships with
health-related organizations.  HSD strives
to provide answers to the analytically 
vexing questions facing the healthcare
industry through quantitative analysis, ad-
vanced informatics tools, and innovative
performance measurements.  HSD is help-
ing federal, state, and commercial clients
understand and solve some of the most
critical systems problems and challenges
they face today:  healthcare accessibility
and delivery, quality assurance, patient
safety, cost containment, and evidence-
based planning.

Division Overview

A l t a r u m  H ea l t h
S o l u t i o ns  D i v is ion
i s  r edef i n i ng  t h e
de l i ver y  o f  q ua l i ty
hea l t hc a r e.

HSD has six practice areas:  

Heath Macro Economics and Finance

Health Forecasting and Budgeting

Health Financial Systems

Health Revenue Cycle Management

Health Services Research

Health Informatics

H E A LT H S O L U T I O N S  D I V I S I O N
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Manag ing  r e sou r ces w h i le
mai nt a i n ing  m i l i t ar y  medi ca l
r ead i ne ss

Make or Buy?

The military provides health care not only
for forces in the field in wartime, but also
for those behind the lines and for their
family members.  The Military Health
System (MHS) serves over eight million
people — the population of New York City,
but spread around the globe.

For the military on active duty, the MHS
runs and staffs its own hospitals and clin-
ics.  Where population concentrations are
low, or far from military facilities, care is
purchased from civilian providers and
facilities.  Where facilities are adequate but
there is a shortage of trained personnel to
staff them, the military may hire civilians
to provide service at the military facility.
By understanding the economics of the
options, the military can provide the best
care at the best cost.  

Altarum has helped the MHS with these
economic issues since the 1990s.  Now we
are working with the military surgeons
general to develop a computer model that
will help them decide when to “make” their
own care and when to buy it.

The “Make versus Buy” model brings
together the expertise with health data
that Altarum has developed over the last
20 years.  This model will help MHS pre-
pare for the Quadrennial Defense Review
as well as for the annual Program Objective
Memorandum prepared for the White
House.

By understanding military and civilian
health care cost data as well as how to
design valid and reliable models, we are
helping the military spend tax dollars more
effectively while still delivering high-quali-
ty health care.

The TRICARE Management Activity (TMA)
monitors the Military Health System and
continually looks for ways to improve it.  In
FY2001, Congress allocated additional
funds to support innovation in military
hospitals and clinics.  But they put strings
on these “optimization” funds:  Their use
would be evaluated on financial criteria
determined by Army, Navy, or Air Force
guidelines.  The program targets clinical
quality, administrative efficiency, patient
satisfaction, and government cost.

TMA brought the challenge of establishing,
running, and evaluating the renamed
Venture Capital Program to Altarum.  They
trusted our experience and expertise in
economic analyses, return-on-investment
analyses, the Military Health System, the
Defense Department’s Planning, Program-
ming, Budgeting and Execution System,
and federal financing.  

TMA also knew that we had worked with
each of the Services, so we understand the
procedures and business case models they
use to develop a policy for a program that
fosters new ideas and is acceptable to
stakeholders.

Venture Capital Program

Altarum brings disciplined program man-
agement, documentation, and training and
support skills to this new TMA program.
After working with the various Services
and their guidelines, we determined the
criteria for monitoring the success of ini-
tiatives, established tools for submitting
initiatives, and created automated tools for
monitoring and measuring the success of
those initiatives.

Altarum’s orderly support of TMA’s search
for innovative programs and processes is
another example of how we are using our
innovative program management skills to
run programs that help shape how care
will be delivered in America.

E n a b l i n g  i nves t m e n t  i n
hea l t hc ar e i nnovat i on

H E A LT H S O L U T I O N S  D I V I S I O NH E A LT H S O L U T I O N S  D I V I S I O N
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Spatial data can transmit information faster
and more effectively than verbal descrip-
tions.  The picture a map makes is easily
worth thousands of words of description.
Altarum is helping the military save words
and dollars while still providing high-quali-
ty health care.

Since 1854, maps have been used to show
health-related incidents (such as cholera,
measles, or food poisoning).  By mapping
the incidents, investigators have been able
to track the source and migration of dis-
eases.

Much more recently, Altarum has helped
the Military Health System (MHS) provide
care more effectively by determining
which beneficiaries can be cared for at its
own facilities and which need to use the
civilian system.

This same information helps the MHS run
each medical facility more effectively by
understanding how many and what kind of
beneficiaries they can expect to serve.

Geographic Information Systems

The MHS initially used ZIP Codes to deter-
mine location, but that was a relatively
crude measure.  As a result, arbitrary dis-
tances were drawn around facilities (20- or
40-mile circles) with little regard to such
barriers as water, mountains, or deserts.
Access, one of the three major concerns of
MHS executives (along with quality and
satisfaction), may have been poor.

Now Altarum is helping the MHS improve
access to medical facilities by using
sophisticated mapping programs that can
identify locations with in a 30- or 60-minute
drive of a facility.  

By understanding the potential application
of new technologies to old problems,
Altarum is accelerating the delivery of bet-
ter care to those who need it.

L ever a g i n g  g e o g r a p h i c
i nfor mat i on  t o  i m pr ove

hea l t h  c ar e

H E A LT H S O L U T I O N S  D I V I S I O N H E A LT H S O L U T I O N S  D I V I S I O N

The Health Solutions Division is...

modeling the future healthcare in the United States...

enabling investment in healthcare innovation...

managing resources while maintaining military medical readiness...

leveraging geographic information to improve health care....
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EETD has emerged into a recognized leader
in the research, development and practical
application of information technology to
solve critical problems in national security,
infrastructure, bioinformatics, earth sci-
ences, and environmental processes.  With
pioneering techniques in the pairing of new
phenomenological (cause–effect) under-
standings and the development of complex
mathematical algorithms, EETD is extract-
ing and exploiting new knowledge from
both traditional and non-traditional data
sources — information that lets customers
make better decisions in the real world.

EETD has three laboratories:  

Sensor/Signal Processing Technologies

Environmental Sciences 

Bioinformatics Systems 

Division Overview

E E T D i s  a  r ecogn iz e d
l e a d e r  i n  t h e  r e s e a r c h ,
deve l o pm ent ,  an d  
pr a c t i c a l  a pp l icat ion  
o f  s ens o r  a nd  
i nfo r m a t i o n
t ec h n o l o g y.

ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

Carbon gases from wildfires are not only a
factor in the global carbon cycle, they are
also an important part of the current
debate about global climate change.

Under a grant from the NASA New
Investigator Program in Earth Science
(NASA-NIP), researchers in Altarum’s
Environmental Sciences Laboratory are
quantifying the biomass (forest trees,
shrubs, and surface organic material) con-
sumed during forest fires.  They are using a
dual approach of fieldwork and remote
sensing techniques. Data collected in the
field quantifies the biomass consumed,
while the remote sensing reveals patterns
of burn.

Collaborators in this project include the
Canadian Forest Service, several U.S.
Federal land management agencies, other
NASA investigators, and university re-
searchers.  The group met in the spring of
2005 to develop a common approach for
estimating fuel consumption.  In the sum-
mer, Altarum staff collected field data from
Alaskan sites that had burned in 2004, the
largest fire year in their recorded history.

Forest Fire Study

The project combines Altarum’s abilities in
earth science applications, field data col-
lection, remote sensing data analysis, and
GIS.  With these results, it will be easier to
determine more accurately to what degree
natural fires contribute to carbon in the
atmosphere, as compared with carbon
coming from human sources.  

Canadian researchers recently found that
their vast forests typically pull carbon
from the atmosphere for plant growth, but
that these same plants can be a major
source of atmospheric carbon in high-fire
years.  Altarum’s robust modeling and
quantification will yield a better under-
standing of these carbon-cycle mecha-
nisms.

A s s e s s i n g  b i o m a s s  c o n s u m p t i o n
f r o m  for es t  f i r e s  u s i n g  r e m o t e
sens i ng  and f i e l d  measur ements
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ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

Enhanc i ng  t he d i ag nos i s  
a n d  u n d e r s t a n d i n g  o f  s l e e p

d i sor der s us i ng  advanc ed
s i g na l  ana l ys i s  

Sleep Disorder Study

Sleep disorders are a serious, poorly under-
stood health condition.  To help understand
the causes and effects of such disorders,
EETD researchers combined their expertise
in biomedical signal processing and analy-
sis with the expertise of sleep-disorder
researchers.

Under a project funded by the National
Institutes of Health (NIH), EETD scientists
worked with neurologists at the University
of Michigan Health System’s Michael S.
Aldrich Sleep Disorders Laboratory
(UMSDL).  Our study is investigating the
hypothesis that a new metric, respiratory
cycle-related electroencephalographic (EEG)
changes (RCREC) predict sleepiness and
neurobehavioral outcomes in patients
whose sleep is disturbed by breathing prob-
lems (apnea). New diagnostic methods are
needed because existing measures have
not been able to fully detect the conse-
quences of sleep-disordered breathing.

Using the novel analytic technique for the
study, we monitored the occurrence and
extent of RCREC in various sleep stages
and at various EEG leads.  We observed
that EEG activity shows detectable
changes during normal respiratory cycles.
Quantifying these changes, which may

reflect numerous brief waking episodes,
can help predict excessive daytime sleepi-
ness and related health outcomes.  In addi-
tion to understanding sleep disorders, we
are advancing the state-of-the-art in auto-
mated sleep assessment and sleep-disor-
der diagnosis techniques.  

Four journal papers and three conference
papers have been published from the ini-
tial results of this study, one patent has
been filed and is under review, and there
are plans for other applications of biophys-
ical signal analysis.  These initiatives show
great potential for improving the effective-
ness and efficiency of health care diagno-
sis and treatment.

References: 

Chervin RD, Burns JW, Ruzicka DL. (2005)
Electroencephalographic changes during respiratory
cycles predict sleepiness in sleep apnea. Am J Resp Crit
Care Med 2005; 171:652-658.
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(2005) Subjective sleepiness and polysomnographic corre-
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ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

As road networks are becoming increasing-
ly congested, transportation planners are
faced with the dilemma of either construct-
ing more roads or using the currently built
roads more efficiently.  Congress asked
Altarum: How can sophisticated remote
sensing technologies that are currently
being used by the military address the
needs of transportation planners as they
wrestle with their dilemma?

Altarum has joined with the Michigan
Department of Transportation and the
Federal Highway Administration to com-
bine data from detailed, high-resolution
remote sensing systems with geospatial
analysis techniques to address transporta-
tion system challenges.  These issues
include assessing roadway corridors, 
modeling routes for hazardous materials
shipments, improving environmental
assessment of transportation corridors,
and providing tools to ease the flow of traf-
fic in congested areas.

The study uses various remote-sensing
data sources, including high-resolution vis-
ible and infrared images.  The images are
supplemented with data from sensors that

Transportation Applications of Restricted
Use Technology (TARUT) Study

can identify both moving and fixed objects
regardless of visibility conditions.  Much of
the data will be from non-restricted, public
sources to expedite progress on the study.
The baseline information can be compared
with commercial products and restricted-
use (U.S. Government-owned) technology
whose data has been converted into 
un-restricted use format.  Geographic in-
formation system (GIS)-based dynamic
decision support systems that will assimi-
late the data and observations with mod-
els to create analytical tools.

In addition to contributing our expertise in
remote-sensing technology and decision
models, Altarum is managing all phases of
the project, ranging from holding a series
of stakeholder meetings with transporta-
tion professionals, industry experts, and
academics to understand the needs and
clarify potential applications requirements
to conducting pilot demonstration proj-
ects that show how these advanced tech-
nologies can contribute to the solutions to
tough transportation systems challenges.

D e m o n s t r a t i n g  n ew  
t ec h n o l o g i e s  t o  i m p r ove
t r a n s p o r t a t i o n  s ys t e m s
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ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

Contr i b ut i ng  t o  t he safety
of  mi l i t ar y  for c es

Waveform Design for Networked
Systems

ENVIRONMENTAL & EMERGING
T E C H N O L O G I E S  D I V I S I O N

Results of “Optimal” Waveform Algorithm in Frequency
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Is it possible to interpret radio signals that
come from different sources amid clutter?
A human brain can pick out and follow one
conversation among several surrounding
conversations and cell phone signals can
be sorted out to keep the right conversa-
tions going.  Can intelligence surveillance
and reconnaissance sensor networks
“learn” to do the same?  With the right
algorithms, the answer is yes.

Building on earlier work on single optimal
waveforms, Altarum researchers have
developed algorithms that can optimize a
mixed set of radio waves and that can take
into account the characteristics of the tar-
get, while identifying and screening out
extraneous signals (“clutter”), as shown on
the graph.  The algorithm maximizes the
composite ratio of signal to interference
plus noise.  Simulated results show that
these new algorithms provide more accu-
rate information than other types of wave-
forms.

The results of this work have been present-
ed and published in the Proceedings of the
Institute of Electrical and Electronics
Engineers (IEEE) 2006 Symposium on
Waveform Diversity.  In addition to advanc-
ing the knowledge of interpreting radio 
signals, the application can be used to
coordinate sensors such that they detect
hostile forces more accurately, contribut-
ing to the safety of our military forces.

The Environmental & Emerging Technologies Division is...

assessing biomass consumption from forest fires...

enhancing the diagnosis and understanding of sleep disorders...

demonstrating new technologies to improve our transportation systems...

contributing to the safety of our military forces....
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CyberMichigan, an institute within the non-
profit Altarum Institute, has been at the
forefront of helping Michigan policy mak-
ers, communities, and residents better
understand and better harness the power
of information technology to improve the
lives of all Michigan residents. 

CyberMichigan originated in 1998 under
the name of cyber-state.org and was a
direct result of a recommendation of the
Michigan Information Technology Commis-
sion (MITC), a group convened by the W.K.
Kellogg Foundation, The Herbert H. and
Grace A. Dow Foundation, and the Council
of Michigan Foundations.  In its recommen-
dation, the MITC called for an independent
entity responsible for providing on-going
analysis and long-term guidance on the
direction of information technology in
Michigan.  Since its inception, CyberMich-
igan has been the only cross-sector, inde-
pendent entity responsible for providing
such analysis and guidance to state and
local government and community leaders
on IT issues from broadband, to entrepre-
neurship education, to Web site design, to
healthcare.

Division Overview

C y b e r M i c h i g a n  i s  h e l p i n g
ens u r e t he pr om ise  of  
i nfo r m a t i o n a n d  com m u-
n i c a t i o n  t e c h n o l o g y
t a kes  f i r m  r o ut e  in
M i c h i g a n .

CyberMichigan plays a unique and critical
role in convening the private, public, and
nonprofit sectors to ensure that Michigan’s
citizens, as well as the communities in
which they live and work, have quality
access to information and communication
technologies (ICT) and the knowledge to
maximize the use of these tools.  Today,
CyberMichigan is inspiring, promoting,
and facilitating new levels of objective
research, analysis, collaboration, and
entrepreneurship in the field of ICT, with
particular focus on how ICT can lead to
greater achievements in:

Healthcare

Entrepreneurship

E-Government

Education

Hel p i ng  t o  in t e g r at e
s t a t ew i d e  h e a l t h  i n fo r m a t i o n

Michigan Health Information
Network

The U.S. healthcare system has been quick
to adopt new treatment technologies; 
however, adoption of information and com-
munication technologies to improve the
quality and efficiency of the healthcare
system has lagged other industries in spite
of increasing medical error rates and rising
costs. 

CyberMichigan is joining with the Michigan
Department of Community Health and the
Michigan Department of Information to
“road-map” a statewide health information
network.  This planning is funded by a
grant from the Office for Advancement of
Telehealth and brought together at the 
urging of Michigan Governor Jennifer M.
Granholm.  The Michigan Health Informa-
tion Network (MHIN) will effectively inte-
grate health information at the regional,
statewide, and national levels consistent
with the efforts of the Office of the National
Coordinator for Health Information
Technology.

An inaugural stakeholders’ meeting was
convened in December 2005 where over
300 individuals from the health care and

CYBERMICHIGAN

technology industries met to set in place a
common vision and process to exploit the
promise of health information technology
in Michigan and, ultimately, ensure that all
Michiganians benefit from the higher quali-
ty, more accessible, and more cost-effective
care that such innovations as electronic
medical records can bring.

CyberMichigan is engaging stakeholders to
develop policy frameworks and implemen-
tation plans, identify priorities, and devel-
op a structure for long-term governance
and sustainability.

Ultimately, the network will link disparate
healthcare information systems to allow
authorized users to share clinical informa-
tion in real time under stringent privacy
and security protections to achieve optimal
patient outcomes and lower healthcare
costs. 

CYBERMICHIGAN
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By its nature, entrepreneurship is creative,
innovative, and collaborative; it is ideally
suited to technology-enabled education.
Information and communication technolo-
gies provide platforms and mechanisms
for innovations in pedagogy and delivery,
including such methods as online resource
sharing and collaboration, which greatly
enhance the learning experience.  

Several entrepreneurial support organiza-
tions throughout the State of Michigan
share a common interest in facilitating the
success of high-potential practicing and
prospective entrepreneurs, specifically by
providing technology-enabled entrepre-
neurship education and other resources to
their members.  Under the leadership of
CyberMichigan, these groups have joined
together to articulate a collaborative
vision for technology-enabled entrepre-
neurship in Michigan.  This vision calls for
a three-fold approach to facilitating entre-
preneurial success:  education and train-
ing, entrepreneurial network facilitation,
and resource access.  Along these lines, a
“best in class,” interactive, Web-based
entrepreneurship curriculum for high-
potential prospective and practicing entre-

Technology-enabled
Entrepreneurship in Michigan

preneurs is being developed. The program
model for this entrepreneurship curricu-
lum is primarily an open source model,
based on the belief that affordability facili-
tates broad dissemination. The curriculum
will be made available to entrepreneurs
statewide through CyberMichigan’s net-
work of partner organizations. Collabora-
tion among these statewide organizations
will enable much greater reach and effec-
tiveness through resource pooling, specific
regional technology focuses, and wider dis-
tribution of co-developed entrepreneurial
resources. 

In addition to Web-enabled curriculum
development, CyberMichigan recently
launched Michigan Entrepreneur, an elec-
tronic bi-weekly comprehensive calendar
of statewide entrepreneurship events.
This events calendar is broadly dissemi-
nated to Michigan entrepreneurs and
entrepreneurial support organizations, and
it serves as a mechanism to promote state-
wide entrepreneurship events.  

Hel p i ng  t o  deve l op Web -
enab l ed entr epr eneur sh i p  

educ at i on and suppor t

CYBERMICHIGAN CYBERMICHIGAN

CyberMichigan is...

helping to integrate statewide health information...

helping to develop Web-enabled entrepreneurship education
and support....
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CFO Message

Fiscal year 2005 was a year of transition for
Altarum.  One of our core financial princi-
ples states, “The strength of our balance
sheet will be the foundation for economic
independence and financial sustainability.”
In FY2005 we were successful in building the
strength of our balance sheet. Although rev-
enues trailed behind the high performance
level of 2004, we were able to increase our
Total Net Tangible Assets by $2.6m while
generating $1.9m in positive cash flow.  As
we enter into fiscal year 2006, we will contin-
ue to use our balance sheet strength to grow.
In addition, we will continue to strive for
superior operational performance because
revenue growth gives us the ability to rein-
vest in the Institute, and, thereby, meet our
nonprofit mission. 
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27.3

For a copy of audited financial statements, please contact Phil Fazio,
Executive Vice President, Chief Financial Officer and Treasurer.

Phil Fazio
Executive Vice President and
Chief Financial Officer

C F O  M e s s a g e F i na n c ia l  H igh l ights
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Chairman’s Message

A l t a r u m  
C ha i r m a n o f  t h e
B o a r d

Alt ar um 
Cha ir man of  t he

Boar d

Ten years from now, when looking back on
the year 2005 at Altarum Institute, it will be
said that this was the year the Institute began
the single most important and challenging
journey of its sixty-year history.  It was in
2005 that Board, management and staff laid
down a course to become the pre-eminent
provider of health systems research in the
United States.

To help frame our future course as an
Institute, and more specifically as a Board of
Trustees, we developed the following Board
Philosophy Statement.

We believe that Altarum Institute has
the opportunity, the potential and the
responsibility to be a leader in the
transformation of the American health
and healthcare systems.

We believe that a comprehensive health
and healthcare systems transformation
is critical to both the security and eco-
nomic competitiveness of the United
States.  We believe there are few more
pressing domestic policy issues facing
our Nation.

We believe that transformation will be
successful only if it addresses the
health and healthcare challenge as a
comprehensive system — not a series
of disconnected issues.  Transformation
will require new ways of prioritizing
problems, informing public policy, edu-
cating public constituencies, fostering
cultural change, optimizing business
processes and advancing science and
technology in order to drive revolution-
ary innovation. We believe Altarum has
needed expertise in each of these key
ingredients of transformational change. 

As Trustees, we foresee Altarum becom-
ing a trusted and objective leader in the
national healthcare debate. We will
strive, with management, to chart a
determined course toward the
Institute’s vision to be the preeminent,
national resource for health systems
research. We will encourage the Insti-
tute to deepen its core modeling and
advanced simulation expertise — skills
that will help the Nation envision the

healthcare system of the future.  And,
within the next decade, we know we will
say with pride that it was Altarum that
played the catalytic role that propelled
the Nation to a sustainable system that
delivers quality care to those who need
it, values health for all Americans and
does so at lower cost. 

As stewards of the Institute, we recog-
nize that mission achievement is inextri-
cably connected to business perform-
ance and financial sustainability.  We
embrace a business model centered on
providing customers with superior con-
tract research and consulting services
to improve our Nation’s current health-
care system while simultaneously
advancing the scientific research and
disruptive innovation necessary to
deliver the healthcare “system after
next” that the Nation so desperately
needs.

The challenge, and the opportunity, before
us now is great.  And each of us has an
important part to play.  As Trustees, we have

Charles H. Roadman II, MD
Lt. General USAF (Ret)
Chairman of the Board of Trustees

endorsed this strategic growth course know-
ing that we do not start “from scratch.”  As
you will read in this Annual Report, Altarum
has spent many years building a diverse
technical platform and robust financial foun-
dation.  To each and every Altarum employ-
ee, this Board says “thank you” for giving us
so firm a foundation from which we can
build to the future.  And to each partner and
customer, we offer our gratitude for your loy-
alty and your continuing relationships with
this Institute.  We look forward with excite-
ment to serving you for many years with cre-
ativity, objectivity and excellence.
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Key Management

A l t a r u m  
B o a r d  o f  Tr u s t e e s

Warner Deane Stanley III
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Phil Fazio
Executive Vice President and
Chief Financial Officer

Kenneth R. Baker 
President and CEO, Altarum

Lincoln T. Smith
Executive Vice President and
Chief Operating Officer 
President, Health Solutions
Division (HSD)

Jeffrey G. Moore
Senior Vice President and
Chief Development Officer

Karen Bantel
President, CyberMichigan

Patricia H. Ferguson 
Senior Vice President and 
Chief Human Resources Officer

Ron Carpinella, Ph.D.
Senior Vice President of Altarum
and President of Environmental &
Emerging Technologies Division
(EETD)

A lt ar um 
M a n a g e m e n t

Board Members

Craig Marks
Former President
of ERIM

Jacques Gansler
Vice President of Research and
Roger C. Lipitz Chair in Public
Policy and Private Enterprise,
School of Public Policy at the
University of Maryland 

Kenneth R. Baker 
President and CEO,
Altarum

L.J. Evans, Jr.
Principal and CEO, 
SFI Financial Group

Larry Garberding
Retired Chief Financial
Officer of DTE Energy
Company 

Lincoln T. Smith 
Executive Vice President
and Chief Operating Officer,
Altarum
President, Health Solutions
Division (HSD), Altarum

Douglas E. Van Houweling
President and CEO,
Internet2/UCAID

Robert P. Kelch, M.D. 
Executive Vice President
for Medical Affairs,
University of Michigan

Charles H. Roadman II, MD
Lt. General USAF (Ret)
Chairman of the Board of Trustees
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The Altarum Science and Technology
Education Program (ASTEP) each year
challenges students to research and ana-
lyze important health issues.  

This year, three groups wrote papers
answering the following question: “How do
we assure the safe and reliable supply and
delivery of critical vaccines?”

Please read the ASTEP 2005 winning paper,
“Overcoming the Financial Obstacles of
Vaccine Development,” by Team Brains of
Wakefield High School in Arlington, Virginia:
Samuel George, Yanhan Huang, and Nina
O’Malley.  The winning paper begins on the
next page.

2005 ASTEP Winning Paper

ASTEP — Alt ar um Sc ience
a n d  Tec h n o l o g y  E d u c a t i o n

Pr og r am

INTO THE FUTURE

Program Background

As a scientific research and innovation
institution, Altarum has a deep and abiding
interest in stimulating a deeper community
connection with the sciences and the sci-
entific process.   In 2004, Altarum launched
the Altarum Science and Technology
Education Program, or ASTEP,  to help stu-
dents in the Ypsilanti High School become
better acquainted with the process of peer-
reviewed scientific research and writing.
During the second year (2005-2006 academ-
ic year), ASTEP was expanded to include
student participants from Wakefield High
School in Arlington, Virginia.  This online
program was designed to provide students
with the analytical, research, writing and
team building skills necessary to compete
and succeed in today’s science-related
workplace.  Volunteer Altarum mentors
worked with the student teams to point,
execute, and critique their research and
writing processes.  The goal was to pro-
duce a scientific article of publishable
quality.

In this second year, ASTEP saw four stu-
dent teams form (two each from Ypsilanti
High School and Wakefield High School),
hypothesize, choose a research method,

and deliver a final paper.  Using real-world
data and on-line collaboration tools that
enabled their continuous interactions with
the Altarum mentors, the teams both set
out to answer the same question: “How do
we assure the safe and reliable supply and
delivery of critical vaccines?”

A panel of external readers was convened
to evaluate each of the papers and the win-
ning paper is featured in this Altarum 2005
Annual Report.  The winning team and run-
ner-up teams received a scholarship award
and the winning and runner-up teams were
given the opportunity to present their find-
ings to leaders of Pfizer (a financial sup-
porter of the program) and Altarum.  

We offer our thanks to each of the stu-
dents, teachers, administrators, and men-
tors who have helped to make success
possible.  To the competing students, we
offer our congratulations for work well
done.  We hope that, in years to come, we
might be seeing you back in our communi-
ties as young professionals in scientific
careers.  In fact, we’re counting on that!

Wakefield High School students from Arlington, Virginia
(L-R) Samuel George, Yanhan Huang, Nina O’Malley
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Abstract

Vaccines are a critical element in

ensuring individual’s and society’s well-

being.  Yet vaccine development and

production are hindered by such finan-

cial obstacles as market uncertainties,

unprofitable financial agreements, and

strict development guidelines.  These

obstacles can be overcome through

increased education concerning the

benefits of critical vaccines, improved

development methods (including short-

er timelines), and the creation of more

beneficial financial agreements with

government agencies.  These issues

must be resolved to ensure a safe and

reliable supply of vaccines.  

Introduction

Vaccines are costly to produce.

According to Sally C. Pipes, the

President and CEO of the Pacific

Research Institute, “it costs about $300

million to build a [vaccine] factory and

takes almost five years to get it complet-

demolish their entire output to the

United States because of vaccine con-

tamination), costly lawsuits, and having

to discard large numbers of expired vac-

cines.  Profits, which reimburse the

investments made in producing vac-

cines, are limited by the United States

government’s reimbursement for vac-

cines.  This factor, as well as tight Food

and Drug Administration (FDA) regula-

tions, makes the vaccine business less

profitable and therefore less manage-

able, which partially explains why there

are so few vaccine producers remaining

in the United States.  No matter the

goals of a pharmaceutical company,

finances are always an issue. 

Methodology

To assess the issue of assuring the

safe and reliable supply of critical vac-

cines, we analyzed literature and Web

sites, such as that for the Centers for

Disease Control and Prevention (CDC);

databases, such as the Arlington

County Library catalog; and scientific

journals, such as Health Affairs.  

Findings

Scientists work continually to

develop vaccines.  Flu vaccines in the

United States, for example, are cultured

from chicken embryos.  This approach

has saved millions of lives each year,

yet, in response to the threat of a pan-

demic of the avian influenza H5N1

(“bird flu”), a viral infection that passes

from birds to humans, this method of

*This paper is the second to be written under the auspices of the Altarum Science and Technology
Education Program (ASTEP), a Web-based interactive mentoring program between the scientists at
Altarum Institute and students competing from Ypsilanti High School in Ypsilanti, Michigan and Wakefield
High School in Arlington, Virginia.  Altarum Institute received a financial contribution from the Pfizer
Corporation for ASTEP in 2005.

Overcoming the Financial Obstacles 
of Vaccine Development*

April 5, 2006
By Samuel George, Yanhan Huang, and Nina O’Malley

Wakefield High School
Arlington, Virginia

ed and inspected” [20].  In fact, building

a factory to FDA standards is one of the

key factors that make vaccine produc-

tion so expensive.  In addition to the

factory construction costs, other

expenses weigh down vaccine manufac-

turing; these include “technical prob-

lems, high R&D [research and develop-

ment] costs, the expense and logistics of

clinical testing and surveillance of reac-

tions, the risk of litigation over unto-

ward events associated with vaccine use

(whether causally related or not), and

limited sales,” according to Scott

Gottlieb, M.D., and John E. Calfee, of

the American Enterprise Institute for

Public Policy research [3].  

These financial obstacles have

caused many vaccine manufacturers to

drop out of the business.  Other severe

economic problems that have caused

vaccine companies to declare bankrupt-

cy are contamination (as happened to

the French manufacturer Aventis

Pasteur SA, Chiron Corp, who had to

vaccine production is becoming less

desirable [11].  In addition, some indi-

viduals are allergic to chicken eggs.  For

them, getting a flu vaccine shot may

cause a severe reaction.  A safer and

more efficient development system is

needed.  A nasal spray (Flumist®) has

been created as an alternative.  The

spray uses weak, but live influenza

viruses to help individuals strengthen

their immune systems [12,14]. 

One way to reduce the cost of vac-

cine production has arrived with the

super vaccine, with which a single

injection provides protection against

multiple diseases.  Before entering

school, children used to receive 22 to 23

shots (see Table 1), including Hepatitis

B, DTaP (diphtheria, tetanus, and acel-

lular pertussis (“whooping cough”), Hib

(Haemophilus influenza type B), IPV

(inactivated poliomyelitis vaccine),

Prevnar® (bacterial meningitis), MMR

(measles, mumps, and rubella), and

Varivax® (chickenpox) [18].  With the

emergence of super vaccines, the num-

ber of shots that children must receive

has been reduced.  One super vaccine,

Twinrix, combines both the Hepatitis A

and B vaccines.  Similarly, the DTaP

vaccine combines diphtheria, tetanus,

and acellular pertussis immunizations

[13].  The series of nine vaccines for

diphtheria, tetanus, pertussis, hepati-

tis, and polio has been reduced to only

three shots by super vaccines. 
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Although newer super vaccines are

becoming more widely used, older, sin-

gle vaccines are still common.  Super

vaccines are facing opposition from par-

ents, doctors, and researchers who are

wary of the effects the combination vac-

cines have on children [8].  While the

government has said that there is no

evidence to suggest harmful effects of

receiving such vaccines, with the vac-

cines being so new, many remain

unconvinced. 

Super vaccines, however, are being

developed because they reduce costs for

vaccine companies.  Being able to

administer fewer shots would save the

companies money in materials, storage,

etc.  In at least one situation, there are

also significant positive effects.  A new

MMR vaccine that would combine five

previously individual shots has been

able to remove thiomersal (a form of

mercury) that has been shown to cause

autism-like brain damage.  The govern-

ment has begun to make the new vac-

cines standard, but many parents want

safety guarantees before letting their

children be immunized. 

Education about the benefit of vac-

cines is crucial in making vaccines

more desirable and widely used.  Every

year almost half a million children die

from rotavirus*, 1.6 million people (half

of whom are children) die from pneumo-

*The rotavirus vaccine (Rotashield®) was pulled from U.S. markets in 1999 due to high risk of intussusceptions: a
rare form of intestinal blockage in infants [15], however a new vaccine for rotavirus (Rotateq®, a liquid vaccine taken
orally) has been proven to be safe and is waiting for the U.S. Centers for Disease Control’s recommendation [16].

coccus [6], two million die from tuber-

culosis [1], and two to three million die

from malaria [2] in developing countries

[4].  One reason for the high number of

deaths in the developing world is the

lack of education about vaccines.  All of

these diseases, with the exception of

malaria, can be prevented through

proper vaccination.  If more people were

being educated about vaccine use and

had a functioning distribution network

for vaccines, vaccine manufacturers

would make a greater profit.  Childhood

immunization rates are now at an all-

time high in developing countries,

which has helped reduce the number of

deaths; with increased education, the

number of deaths can continue to

decline.

Despite the high immunization

rates in developed countries, there is

still a need for more vaccine education.

For example, a nationwide 2002 survey

in Canada indicated a lack of knowledge

about vaccines and uncertainty regard-

ing their safety [5].  In the United States,

the government started the National

Immunization Program (NIP) more than

a decade ago.  This program continues

to offer training and education in the

form of live satellite broadcasts with

resources and updates, self-study video-

tapes, on-site training, and course

materials and slides [7]. Not only does

Measles, Mumps
and Rubella

Measles: rash, cough, runny nose, eye 
irritation and fever. [27]

Mumps: fever, headache and swollen 
glands. [27]

Rubella (German Measles): fever, 
swollen, tender lymph nodes, usually in 
the back of the neck or ear and fever. [22]

MMR [21]

Pertussis
(Whooping Cough)

Common cold, runny nose, sneezing, low-
grade fever, mild cough, whoop and 
vomit. [24]

Pertussis Vaccine

Pneumococcus

(Prevnar)

Severe shaking chill usually followed by 
high fever, cough, shortness of breath, 
rapid breathing, chest pains. [21]

23-valent pneumococcal
polysaccharide vaccine (23PS) for 
children over age of 2. [4]

Fever, sore throat, nausea, headaches, 
stomachaches, and stiffness in the neck, 
back, and legs. [23]

Polio Polio Vaccine (IPV) [23]

Headache and muscular stiffness in the 
jaw and neck. [26]

Spasms, sweating and fever. [26]

Tetanus Tetanus Vaccine

Viruses Symptoms Immunizations

Chicken Pox Red, itchy rash [25] Variax

Diphtheria Gradual onset of a sore throat and low-
grade fever. [23]

Diphtheria toxoid (contained in DTP, 
DTaP, DT or Td vaccines) can 
prevent this disease. [17]

Hepatitis A Potentially none (likelihood of symptoms 
increases with the person’s age). [23]

If present: yellow skin or eyes, tiredness, 
stomachache, loss of appetite, or nausea. 
[23]

Hepatitis A Vaccine [23]

Hepatitis B Potentially none when first infected. 
(likelihood of early symptoms increases 
with the person’s age) [23]

If present: yellow skin or eyes, tiredness, 
stomachache, loss of appetite, nausea, or 
joint pain. [23]

Hepatitis B Vaccine [23]

Skin and throat infections, meningitis, 
pneumonia, sepsis and arthritis. [23]

Hib Hib Vaccine

Table 1.  Viruses, Symptoms, and Corresponding Immunizations
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Lawsuits brought against the cor-

porations by those injured through vac-

cine usage have also driven up the cost

of vaccine development.  The National

Vaccine Injury Compensation Program

[9] was enacted to solve this problem.

The policy called for the collection of an

excise tax on the vaccines, put the

funds in a pot, and then distributed to

those injured by the vaccines under

approval of a commission.  This policy

has placed limits on the amounts that

can be awarded, thereby saving the vac-

cine companies money.  Although this

may not sound fair, not having to pay

millions of dollars in never-ending law-

suits has allowed companies to reinvest

more in research and development,

which, in turn, allows for the produc-

tion of better and safer vaccines.

Companies have created another

solution by teaming up with other vac-

cine producers and splitting the

expenses.  This has helped lower the

high costs of vaccine development.  For

example, Corixa and Lorantis recently

agreed to collaborate on the develop-

ment of a therapeutic Hepatitis B vac-

cine [10].  Now the initial financial bur-

dens (the largest financial obstacle) do

not have to be taken on alone.  This

approach could also help reduce wor-

ries about market uncertainty and

motivate more companies to begin

development earlier.  Not having been

required to invest as much, companies

might be more lenient with this invest-

ment.  These are only some of the meth-

ods being employed to reduce costs.

Discussion

Increased funding could solve the

problems inhibiting vaccine develop-

ment.  The problem is that the money

necessary for change does not currently

exist.  There are several potential solu-

tions to resolve this issue.

Increased vaccine prices could help

companies offset the initial expenses of

vaccine development.  While this solu-

tion has its benefits, it also has its

drawbacks.  While higher-cost vaccines

would help companies recover their

expenses more quickly, this would lead

to further study and research of the

vaccine as competitors would try to find

less expensive and more effective vac-

cines.  And the effects of raising vaccine

costs would be felt throughout society.

Thousands who rely on reduced cost or

free vaccines would no longer receive

the vaccine because of its high cost.  In

the case of childhood vaccines, raising

the cost would call for reversing the

laws that require vaccinations.  

Increasing the price at which the

government buys their vaccines would

put no direct pressure on those relying

on vaccines from organizations such as

the National Immunization Program

(NIP), but it has potential negative con-

sequences as well, such as increasing

the government debt.

this national program help to educate

people, it also indirectly advertises for

vaccine manufacturers.  Continuing to

educate to the public about vaccines is

essential in maintaining this high level

of immunization.  

The NIP also covers the issue of

making vaccines available to those who

could normally not afford them.

Although the government buys vaccines

at reduced rates, an increase in the

patients using these vaccines would

require the government to buy more.

Increased education would therefore

not only stimulate more widespread use

of vaccines, but it would also increase

vaccine company profits.  This would

reduce one economic obstacle to ensur-

ing reliable vaccine production.

Another economic obstacle that

inhibits vaccine development by phar-

maceutical companies is market uncer-

tainty.  No company wants to risk

spending hundreds of millions of dol-

lars on the development of a vaccine

that may never reach the market.  This

dilemma is exemplified by the bird flu.

As noted by Gregory Poland, a Mayo

Clinic vaccine specialist [17], although

research has begun by several companies

in developing a vaccine, the majority of

these companies are being supported by

government contracts. The strong gov-

ernment support shows the unwilling-

ness of the private companies to risk

their money to prevent a pandemic that

may never materialize.  This trend is

also true for the development of other

vaccines that have been put on hold

due to the lack of a secure market.  To

encourage companies to begin develop-

ing new vaccines, there would need to

be additional government funding.

Another obstacle to vaccine develop-

ment in the United States is government

vaccine pricing [9].   One example of

such effects of pricing is the Vaccines for

Children Program.  This program vacci-

nates all children regardless of an abili-

ty to pay.  To pay for this program, the

government purchases up to 50 to 80%

of the market for vaccines at fixed

prices.  Selling so many vaccines at this

reduced price means, at least in the area

of childhood vaccines, severely reduced

profits for companies.  These profits that

help offset the initial burden of develop-

ment costs.  

This government policy of purchas-

ing vaccines at reduced prices is also

responsible for narrowing the market,

in terms of the number of companies

producing vaccines.  With the profit of

producing these vaccines already

reduced, there is little room for any

more companies to be successful.  The

policy has therefore decreased invest-

ment in childhood vaccines.  This prob-

lem could only be resolved through a

change in legislation or the government

paying more for the vaccines purchased

from the corporations.  These solutions,

however, have negative side effects,

which are discussed later. 
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Another solution would be to

increase the number of corporations

interested in producing the vaccine.

Having more companies work on a vac-

cine will lead to lower cost methods and

will increase investment in the field.

This would help reduce the uncertainty

involved in developing vaccines.

Governments could integrate the new

vaccine into their policies, therefore

guaranteeing companies a stable mar-

ket.  Governments could also increase

the awareness of vaccine benefits.

Finally, a riskier solution would be

to reduce the safety standards and the

processes surrounding vaccine develop-

ment.  This change would allow quicker

vaccine production and would come as

a great relief to the expenses of the com-

panies.  Any benefit from this solution,

however, would have to outweigh any

potential danger to the public.  Even if

the change in safety standards would

be only minimal (lowering them to the

levels of other countries), one still must

assume the standards were set up for a

reason.  This option would undoubtedly

trigger a prolonged debate in the scien-

tific and legislative arenas.

Conclusion

The costs of vaccine factory con-

struction, the research and develop-

ment costs of vaccines, government

price controls, vaccine injury lawsuits,

and market uncertainty have con-

strained vaccine production and there-

by have jeopardized the safe and reli-

able supply of critical vaccines.  These

economic barriers could be overcome

through the development of more super

vaccines, increased vaccine education

to the public, the collaboration among

vaccine producers, greater government

funding, an increase in the number of

vaccine manufacturers, or an increase

in vaccine prices.  Even if only a few of

these solutions are implemented they

will ease the economic burden faced by

vaccine companies.  Through these

measures, we can guarantee the safe

and reliable supply of critical vaccines

now and in the future.
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