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Abstract

Though it is widely understood that broadband tedbgies that allow rapid and
“always on” connections to the Internet will proedignificant benefits to the U.S.
economy, this report is the first to estimate tben®mic benefits to the nation due to cost
savings and output expansion resulting from theafisgoadband technologies for an
important specific sub-group of the U.S. populatitr@ roughly 70 million Americans
who are over 65 or under that age but have distédi

Three types of benefits from broadband deploymediuge are addressed: lower
medical costs; lower costs of institutionalizedng; and additional output generated by
more seniors and individuals with disabilities iretlabor force. Considered together,
these three benefits are estimated to accumulaéleast $927 billion in cost savings
and output gains in 2005 dollars (with future betsediscounted for the “time value of
money”) over the 25 year period, 2005 to 2030. sTdmount is equivalent to half of
what the United States currently spends annuatyrfedical care for all its citizens
($1.8 trillion). As large as these benefits mayegpthey are line with previous
estimates for the benefits of broadband for theupsttipn as a whole.

Policies designed to accelerate the use of broadabtor these populations,
however, could significantly add to the benefity;, tumulative amounts ranging from
$532 billion to $847 billion (depending on the wagyearned by the additional working
seniors). The policy benefits are as substantiav#dsat the federal government is likely
to spend on homeland security over the next 25 gediotal cumulative benefits, under
the right set of policies, could exceed what theitdd States currently spends annually
for health care for all its citizens.

Clearly, with so much at stake, policymakers hdkang reasons to consider
measures to accelerate the deployment and useatlband technologies for America’s
seniors and individuals with disabilities.

! The author is Vice President for Research and Policy &ah#man Foundation and Senior Fellow in
the Economic Studies Program at the Brookings Ingiitufrhe author prepared this report for the New
Millennium Research Council. It represents his views andhose of the institutions with which he is
affiliated. He is grateful for the excellent research assistanbesseé Gurman and the comments on earlier
drafts by Frank Bowe and Robert Crandall.



Executive Summary and Key Findings

America is getting on the broadband wagon. Acewydo the most recent
estimates, at least one in three U.S. householishas a broadband connection to the
Internet, or one that is “always on” and that reesiand sends data at far faster speeds
than are available through “dial-up” telephone smrv

There is wide agreement that broadband will prewidormous benefits to users
and to the entire economy, especially as the tgkexie increases. But so far, relatively
little attention has been paid to the potentialdfiés to be reaped by different groups
within American society and how this in turn wikigerate economic benefits and cost
savings over time.

It will not surprise many to know that the youngvko typically are among the
first to adopt many new technologies — have bes@find will continue to benefit greatly
from the use of broadband. But it turns out thatldband technologies also hold great
promise for a different, important and growing segirof the U.S. population: the 35
million Americans over 65 and as many as 36 millham-elderly Americans with
disabilities. This report estimates the potentaremic benefits of broadband for these
populations from three sources: lower medical cfistboth seniors and individuals with
disabilities (which can be realized largely throlgbadband “in the background” rather
than through individuals tapping away on computdasyer costs from delayed or
avoided institutionalized living arrangements fen®r citizens and individuals with
disabilities; and additional output made possilylenereased labor force participation by
individuals in both groups.

The economic benefits are estimated under two bsoadarios and presented in
cumulative dollar amounts, discounted by an appateinterest rate, as of three dates,
2010, 2020 and 2030:

-- The first, “business as usual,” scenario assumesahbroadband continues
to penetrate and benefit the populations of seniorand individuals with disabilities
at rates that roughly continue past patterns (thoug eventually slowing down).

--The second, broadband policy, scenario assumes that a comprehensive set
of policies is adopted to accelerate broadband dep/ment and to remove key legal
and institutional obstacles that currently inhibit broadband technologies from
benefiting seniors and individuals with disabilities to the fullest extent currently
foreseen to be possible.

Admittedly, there are considerable uncertaintiesosunding all of these
estimates, which in part are addressed by disaogifsiture benefits at a somewhat
higher rate than is currently used by the fedepakegnment to discount benefits of
proposed regulations. In addition, where applicaible estimates are presented in ranges.
Nonetheless, the estimates presented here shqitldtedhe magnitude of the potential
benefits, which are substantial.



Taken together, the estimates imply that under théusiness as usual
scenario, broadband technologies used to benefitrsers and individuals with
disabilities can generate between $89 billion andl$0 billion in cumulative benefits
by 2010, and substantially larger cumulative totaldy 2030: $927 billion to $1.34
trillion. The $927 billion lower bound figure (reflecting the assumption that the
additional working seniors on account of broadbandearn, on average, only half of
what they currently earn) is equivalent to half ofwhat the United States currently
spends in a single year for medical carr all its citizens($1.8 trillion).

More importantly, policies that would accelerate boadband use to benefit
seniors and individuals with disabilities could sigificantly increase the total
benefits. As derived from the estimates shown in Tde S1, by 2030, the cumulative
benefits would rise by $532-847 billion under thegolicy scenario” (the range
depending on the average earnings of the additionalorking seniors).

For further details, Table S1 breaks the cumulagstemates down by category
by year, and by scenario.

None of the economic estimates include the additibenefits of lives saved and
quality of life improvements made possible by bitwead.

Table S1: Summary of Output Gains and Cost Savings
(Entries are in Billions of 2005 dollars)

Scenario/Year | Base 2010 Policy 2010 | Base 2020 Policy 2020 Base 2030 | Policy 2030
Output $61-122 $114-228 $224-447 $402-804 $411-822 $726-1,452
Health $28 $49 $208 $352 $516 $733

Total $89-150 $163-277 $432-656 $754-1,156 $927-1,338 | $1,459-2,185

To place these estimates in perspective, the potealtcumulative economic
benefit of policies designed to accelerate broadbdmnuse for seniors and individuals
with disabilities is comparable to what the federagovernment is likely to spend on
homeland security measures during the next 25 yeafan estimated $620 billion).

Introduction

America is graying. Currently, about 35 million, &2 percent of the U.S.
population, are over the age of 65. By 2030, thesQs projects those over 65 will
number 71 million, accounting for 21 percent of gopulation. The reasons are
straightforward and commonly understood: the retest of the baby boom generation
and longer life spans due to advances in medichhtdogy.




Many Americans have some kind of disability. Degiag on the definition of the
term, as many as 50 million individuals are in ttasegory, of which as many as 36
million are under the age of 65 (non-senior citezeiith disabilities).

America has multiple government programs in placaeet the special needs of
senior citizens and individuals with disabilitidhese programs are already hugely
expensive, however, and will grow more so over fiagethese populations grow and as
technology continues to drive up the cost of heedtte in general. The same forces will
also contribute to rising private sector healtreaarsts incurred by senior citizens and
individuals with disabilities.

For example, the federal government spent appibeiy $360 billion in 2004 for
medical care for senior citizens under the Mediecaré Medicaid programs. The
government spent additional amounts for medica é@ar senior veterans. The National
Health Expenditures, published by the Centers fedidare & Medicaid Services,
projects that real (inflation-adjusted) Medicarel &medicaid spending will increase 3-4%
annually from now until 2014. Unless these programeschanged, it is reasonable to
expect a similar rate of increase through 203@hath point the federal government will
spend more than $970 billion (in 2005 dollars) oadi¢are/Medicaid for senior citizefs.

Already, there is a vigorous public debate abawt ko financially sustain the
Social Security program going forward. This delatentually will be expanded to cover
the huge challenge of paying for all other governnpeograms for senior citizens,
possibly including programs that cover medical €dst individuals with disabilities.

Governments and individuals will be looking formgavays to reduce the
financial burden of these programs — both throuzgt savings and expansion of national
output (which would generate more government regghuOne prominent federal effort
is to bring health care into the 21st century ylitating the widespread use of
electronic medical records (EMR).

Broadband: An Unrecognized Source of PotentialgnBicant Cost Savings

This report examines another important, and hesetofinrecognized, source of
potentially significant cost savings for both thebfic and private sector, and possibly
output (and thus revenue) expansion: the broaderofighe Internet, and specifically
“broadband” technologies, to deliver health carevises and information to senior
citizens and individuals with disabilities, and rieake it easier for members of both
populations to work, if they are willing to do so.

2 See CMS [2005] for detailed projections. Estimates areasinailthose found in CBO [2005]. Medicare
and Medicaid spending is assumed to grow at 7.5% and 8&rimal terms, respectively, after 2014. The
inflation adjustment used to arrive at projections for rpahding is the rate of projected increasbealth
careprices in particular, which can be found in CMS (20059ulgh 2014 and is assumed to increase at
4% annually thereafter. It is also assumed that the propertif the expenditures under both programs
spent on the elderly (85% of Medicare and 25% of Medicaitinin constant.



For purposes of this report, broadband is defirseedny technology — currently,
cable, telephone-based (DSL), wireless, or thralgbtric power lines (in its nascent
stages) — that permits users to communicate & satestantially faster than older
generation “dial-up” services, and unlike dial-@pwsces, is “always on.” As providers
lay fiber optic cables to the home (they are nawaat exclusively used for transporting
data out of neighborhoods and across long distyseseds will multiply by perhaps as
much as 100-fold. Given the rapid pace of technoldghange in communications, it is
conceivable that communications speeds in thedutamd well before the outer limit of
this report (2030), will be even faster than tingportantly, broadband also is an “always
on” technology that can be used in a variety of meys, including the monitoring of
elderly, infirm, or individuals with disabilitiegnd the delivery of medical care directly
through “telemedicine,” or two-way video communioatbetween patients and health
care providers.

For many, the term “broadband” conjures up imagesdividuals plugged into
their PCs, browsing the Internet, and frequentiywrloading songs or even movies at
speeds once thought to be impossible. In fact, )sanjor citizens and individuals with
disabilities citizens currently use broadband ecsely this way.

But broadband is about much more than personapuaters, which are only one
way to access the Internet. Already today, millioh&mericans (and many more around
the world) use their cell phones and other wiretkssgces (such as personal digital
assistants or PDAS) to access the Internet througdgdband technology. Wireless is also
becoming the method of access for many PC usgrsciedly as more city governments
roll out plans to turn their cities into giant Wi-faot spots.” Millions more users will
take advantage of one or more broadband accessolegies in the future, especially as
Internet access devices proliferate and pricebdtn them and the service come down.

Indeed, broadband will be built into many othevides or goods — into homes,
clothes and other things people wear (wristwatchgsglasses, hearing aids, for
example), automobiles, and various appliances. Whiisignificantly enhance
broadband penetration throughout the populatioshbrt,broadband eventually will be
ubiquitous not just for the young who are always the eadlyers of any new
technology, but for people of all ages, whethemairthey want to or know how to use a
personal computer.

Broadband will also confer benefits on societyt tvaceed — very likely far
exceed — the benefits that individuals believe thilyget from it when they purchase
access to it. That is because, like other netwdmaadband technologies aatforms
on which a variety of services have been and wilitmue to be built.

Consumers who buy a basic broadband service, reywenly take account of the
benefits they privately derive from the servicaietsas entertainment, information, and
education. They have no reason or incentive to &akeunt of or to anticipate the
broader social benefits the platform enables, sisctine “network externalities” that users
create for others by enlarging the network androyiding added incentives for more



content creators to develop more and better apjgitafor Internet users. For example,
it is unlikely that subscribers to broadband omyeyal years ago realized the full extent
to which they would soon have access to music,0adeideo games and the wealth of
information that is now available on the Interr@t.that they would have a platform —
via eBay — to join in what is now surely the woddiargest market for used merchandise.

Specific Broadband Applications and Scenarios

This report focuses on certain specific contergpplications of broadband
targeted at senior citizens and individuals witkadilities that will lead to lower medical
costs for these individuals, and will allow somdiuduals who otherwise would be
placed in expensive institutional care facilitiexontinue to live independently for some
additional period of time, or even indefinitely. dddition, the report quantifies the
potential benefits (additional income) to the eaogdhat broadband should generate by
enabling more individuals within these two popuwas to work for longer periods.

The report outlines savings/output estimates utwler'scenarios”: “business as
usual,” which assumes that broadband penetratidrcantent development will continue
roughly at past rates (though eventually slowing/aloand under “broadband policies”
that accelerate the use of broadband and relatgérmio The report recognizes the
considerable uncertainty surrounding the estim&ggpresenting them in ranges. Still,
readers should consider the estimates to be ontlefaf magnitude” illustrations of the
kinds of savings and additional output that broadib@chnology might bring through
applications and content tailored for senior ciiz@nd individuals with disabilities.

The Changing Demographics of America

There are many ways in which the face of Amerscehianging. Increasingly,
more Americans are non-Caucasian and foreign lamwhthis trend is certain to
continue. This report concentrates on two otheigmt demographic trends: the rising
number of senior citizens and those with some fofaisability.

By 2030, there will be about 70 million Americarged 65 or over, more than
twice their current number. Total population alst) increase over the next 25 years. But
the number of senior citizens will grow more rapiddy 2030, those 65 or older will
account for 21 percent of the population, up framghly 12 percent in 2000.

Many Americans, elderly and non-elderly also havmes disability. There are
many definitions of disability. Perhaps the narrsetnie the one used for granting
disability payments under the Social Security SystBy this measure, roughly 10
million Americans had some form of disability as2604*

3 Estimates and projections come from the 2000 Censug/{seecensus.govand from Rogers, et al
[2000].

* These include individuals receiving benefits under eitiee SSDI and SSI programs, eliminating some
who may be eligible for both programs.



The decennial census uses a broader definitioludimgy all individuals who say
that they have a substantially limiting sensorploysical conditior. By this standard,
approximately 50 million people had some form afathility in 2000 Of these, 36
million were below the age of 65 (and above theads, and 14 million over 65. For
purposes of this report, when mention is made ofelderly individuals with disabilities,
the reference will be (unless otherwise notedhi® ¢urrent population of roughly 36
million (it is a bit larger now, given that five ges have passed since the last cerlsus).
This figure represents 16 percent of the total nemah Americans between the ages of 5
and 65 in 2000.

Broadband: Some Background

Though the Internet stock bubble “popped” seveealrg ago, there can be little
doubt that the economy and indeed our larger soeaapidly changing and benefiting
from the Internet. It is a rare business today tipatrates without the Internet. Much of
the labor force is now accustomed to using thetete if not at home, then at least at
work.

Several years ago, this report’s author co-wnetedtudies that attempted to
guantify the benefits of Internet usage for thenexny as a whole. These studies
implicitly assumed that users increasingly would bsoadband-based Internet
technologies (indeed business users of the Intewniet were the main objects of these
studies, already were using dedicated lines théhtbanmunication speeds considerably
faster than residential dial-up service). One sfliitan and Rivlin, 2001] was based on
projections of cost savings in eight different sesif the economy over a five-year
period, 2000-2005. The other study [Varian et @)2Z was based on survey findings
from officers at roughly 2,000 U.S. companies.

Both studies came to roughly the same conclusiat:the Internet would lower
costs and thereby add to gross domestic output mimeguivalent to % to %2 of one
percent annually over this period. Put differendfter five years, GDP would be roughly
1.25 percent to 2.5 percent higher than it otheswisuld be without the Internet. In
absolute dollars, those figures translated int@ihbu$125-250 billion in additional
outputper yearby 2005 (in 2000 prices).

Robert Crandall and Charles Jackson [2003] havmatgd the economic benefits
associated with broadband in particular. Usinghibst data they had at the time, Crandall
and Jackson estimated that, if it reaches a 94pepenetration rate (the same as

® See Census 2000, question 16: “Does this person hgwef the following long-lasting conditions: a)
blindness, deafness, or a severe vision or hearing imp#irbjea condition that substantially limits one or
more basic physical activities such as walking, climbingsste#aching, lifting, or carrying?”

® See the U.S. Census, Table Bidp://www.census.gov/prod/cen2000/phc-2-1-ptl.pdf

" See Waldrop and Stern [2003]. Individuals with disabdinumbers cover the civilian, non-
institutionalized population over age 5.

8 Separate calculations were made for three European countries ritéad Kingdom, France, and
Germany — all of which were then considerably behind ti& ld the use of the Internet in commercial
activity.




telephones), broadband ultimately could generatesamer surplus” of as much as $300
billion per yearover an extended period. Extended over a lengghipg, such as the 25
years covered by this report, the cumulative agidito consumer surplus runs into
several trillion dollars (discounting future bengfat some positive interest rate). The
concept of consumer surplus is discussed furthembe

Defining Broadband

As used in this report, “broadband” refers to texbgies that allow access to the
Internet through some device (typically a persaaahputer, but increasingly through
other devices) that is “always on” (assuming theakefor access is turned on) and
communicates at the rate of at least one millies jper second (mbps), or much more
rapidly than “dial-up” service over ordinary coppelephone lines, 28-56 thousand
kilobits;s per second (kbps) or even faster ISDN iseryat speeds of up to128 thousand
kbps):

In the commercial context, broadband is delivereer dedicated T-1 and T-3 (or
DS-1 and DS-3) transmission lines. In the residémtiarket, there currently are three
dominant broadband technologies: cable modemshnise coaxial cables (with speeds
that vary, depending on the number of users omtirreneighborhood at any one time);
Digital Subscriber Lines, or DSL, which “speed upé existing copper wire network;
and wireless/satellite systems. In addition, breadbdelivered through electric power
lines is in its very early stages.

The broadband market is very dynamic, however. RiVinetworks are
proliferating in cities, airports, certain restautsaand other public locations. Newer
wireless services, such as “WiMax” and third getiera(3G) services are now being
rolled out. Even faster broadband is fiber to tbma (FTTH), which also is in its
infancy, but eventually promises transmission rafagp to 100 mbps, or roughly 100
times faster than the typical residential broadlbactinologies currently in use in the
United States.

As broadband speeds increase, the technology evlbte to handle more
sophisticated content (movies, for example) andtgresolume. In turn, better content is
likely to deliver greater cost savings and outpihg for the target population of this
report (and indeed for the population as a whole).

Current Broadband Usage

Although, as of 2003, official government statistindicated that only a little
more than half of all American households had stype of Internet access, more recent
private data indicate that the Internet househeltepration rate now may exceed 70
percent [Crandall, 2005, p. 110]. Broadband petietrahowever, is substantially less, at

° It should be noted that different sources may use diffepred thresholds when defining “high-speed”
or “broadband.” The FCC, for example, defines broadbamaasonnection over 200 kbps. See FCC
[2005].



roughly one-third of all U.S. households, thougis fraction has been steadily
increasing”

It is important to distinguish betweakcess t@andusage obroadband, for the
terms have very different meanings. Virtually ath@ricans how have “access to” DSL,
cable or some form of wireless broadband ser{fi@uit most Americans who could
purchase broadband do not do so because they afipale not believe that the content
justifies the price — typically about $40 per mof(ttiough some services are now
substantially cheaper than this).

Much is made of the fact that the United States laghind other countries —
notably Korea, Japan and Canada — in broadbanelfake use. For example, according
to a study released by the International Telecomecations Union (ITU) in 2005, the
United States ranked $6n broadband subscribers per 100 inhabitants artteng0
nations examined, down from".a year earlier [Clark, 200%F.

Such international comparisons, however, do na tadcount of the large
geographic expanse of the United States and itptmyulation density. Because there are
large economies of scale associated with the lmuitdsf cable and DSL services in
particular, it is much more efficient for the majmoadband providers to provide access
in urban areas, especially to high-rise residebtidbings, which house much greater
shares of the population in Korea and Japan, iticpdar, than is the case in the United
States.

Nonetheless, broadband use could and almost dgr@ilhbe higher over time,
as service prices come down and more content e@tito be delivered for the medium.
There is a “chicken-and-egg” aspect to the broadivaarket, as there is for all markets
subject to “network externalities” — or marketsahich the value to one user grows as
more users join the network. In the case of broadbthe service becomes more valuable
as the quality and variety of content improves;ibuéstment in content, in turn, depends
on broadband usage. So, which comes first: thécgeor the content?

The answer, of course, is that both usage and mbdéxelop simultaneously, but
not as rapidly as all users would desire if theg #e content developers had incentives
to act in a way that maximized benefits to socatya whole. But each individual, in
deciding whether to purchase broadband services doe— nor can he or she be expected
to — take account of the broader social benefitroddband and related content.
Consumers will make their decisions, appropriaselybased solely on the benefits that

19 See Drucker, et al. [2005].0Other recent statistics from &li¢letratings indicate that as many as 42%

of the U.S. population (or about 60% of Internet udeas) home broadband access as of August 2005. See
Nielsen//Netratings [2005].

1 According to the FCC [2005], 95% of all U.S. zip codaséhat least one broadband subscriber, and that
99% of the U.S. population lives in these zip codes.

12 Seewww.itu.int for ITU source data. The Organisation for Economic Caatjmn and Development
(OECD) also reports that the U.S. rank& &énong developed countries in increase in broadband
penetration from 2003-2004. Seww.oecd.org

13 See Rohlfs [2001] for further discussion of the “bangvaeffect” of the Internet.



10

they can expect to reap themselves. But this walhmthat, from society’s perspective,
the usage or take-up rate for broadband will beapibnal, at least for some period of
time. For this reason, the report concludes withesoecommendations for accelerating
broadband use, both generally and for seniorsrashididuals with disabilities in
particular.

Furthermore, whatever the rate at which broadbaedcontinues to rise, this
report assumes that individuals with disabilitigh iwcrease their use at the same rate as
the rest of the population, since the best availdata indicate that the two rates of usage
are roughly the same [Bowe, 2002].

Estimation Methodology

Several features of the methodology used to estithe benefits associated with
broadband for seniors and individuals with diséibsi are worth highlighting before
describing the results in detail in later sections.

Types of Benefits

First, the estimated benefits are of two broa@s$ypost savinggandadditional
output The cost savings arise because, as describéefurélow, broadband will enable
members of both populations to benefit from diseaaaagement programs that require
constant or “real-time” communication between p#aseand providers of medical care in
a way that would be much less convenient or evgrogsible in a “dial-up” world (for
example, through remote monitoring by health caowigers and by two-way
communications between patients and health caredans, or “telemedicine”). Lower
costs will show up directly in lower amounts spentmedical care. Medical monitoring
enabled by broadband should also delay (or conolyieiminate the need for)
institutionalized living for some seniors and indivals with disabilities who through the
use of broadband can be monitored at their curesmiences or less expensive
community health care centers. The cost of livimgnstitutional settings is far more
expensive than living at home.

The cost savings implicitly assume that seniodsiadividuals with disabilities
will not demand more medical care when it beconeasesvhat cheaper. Should they do
so, some of the cost “savings” will be offset byliidnal care — which clearly would be
a good thing, and thus to the extent this occurd ([@wers the “cost savings”), it should
be welcomed. Calculations of “consumer surplust the type reported in the
Crandall/Jackson study referred to earlier — thiefeedback between lower costs and
additional demand into accoutitThis report does not take this approach, however,
because consumer surplus calculations are hypodhetlculations of the value that
consumers place on a service that does not dirsletlw up in the marketplace.
Furthermore, since seniors and individuals witlablities who have insurance typically

4 Technically, consumer surplus represents the aggregate anoentess of the prevailing market price
that consumers would be willing to pay to purchase the et those higher prices, minus the costs
associated with delivering the service.
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absorb only the “deductible” or “co-pay” on theiedical bills, they have little or no
economic reason to change their behavior if thed tmist of a medical procedure or
service goes up or down, since the insurers bearctst.

Broadband should also expand total output becaugk enable some seniors
and individuals with disabilities who choose to ttoue working to do so remotely.
“Telecommuting” through broadband is a qualitayveifferent experience than working
over a dial-up connection. The availability of bidband therefore should effectively
expand the size of the labor force and the incamaligenerate (aside from enhancing
the satisfaction and well-being of individuals wdtmose to take advantage of the
technology).

Quantifying the Benefits

Second, all estimates are reported in 2005 doHast is, they are adjusted for
future inflation. In addition, all savings and dilalal output estimated for the future are
discountedoy an appropriate rate of interest, and reportedutatively at three points: as
of the years 2010, 2020, and 2030, respectively.

Discounting is essential because, totally aparhfmflation, a dollar earned
tomorrow is a worth a bit less than a dollar eartoeldy because the dollar earned today
can be invested and earn a rate of interest. Ecist®noutinely discount future benefits
and costs for this reason. So do many agencidsedetleral government in deciding
what kinds of regulations to impose to achieveaiersocial objectives, such as safer
motor vehicles or other transportation faciliti€se federal budget agency — the Office
of Management and Budget — has suggested thatiagarse roughly a 3 percent rate of
interest (adjusted for inflation) to discount fugurenefits and costs.

The federal government has the unusual advantagesver, of financing its
spending by issuing bonds that are effectively-fisk. That is because the government
has never defaulted on its debt, and is not likelsince, as a last resort, it can always
print more money to cover debt service, though &ediy this entails the risk of more
inflation). Discount rates used for private segtajects typically are somewhat higher
than those used for federal initiatives becausatwiactivities carry some greater risk of
non-payment. To reflect the uncertainties assatiaiéh broadband, this report adds
another 2 percentage points to the risk-free gowernt rate, and thus uses a 5 percent
interest rate to discount future benefits. A higinéerest rate means that future benefits
are more heavily discounted, which lowers the estioth cumulative benefits. For this
reason, the estimates reported here should bervatise.

Baseline Figures

5 To be precise, OMB specifies a 3.1 percent real discountrapedjects with costs and benefits over 30
years [OMB, 2002].
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The savings and additional output estimates amergéed by applying some
percentage figure — from different identified s@ge- to a baseline set of expenditures or
output figures. These baselines are now described.

The Medicare and Medicaid programs (the formeedefal and the latter is both
federal and state) are the principal programs gaignthehealth care costs of senior
citizens.Chart 1 shows the current and projected costisesiet programs, adjusted for
inflation in health care pricé$ As the chart indicates, current government medical
spending for seniors is about $360 billion, a fegprojected to increase to $970 billion
by 2030 (in 2005 dollars). Some medical costs émiar's are also paid privately; for
example, through “Medigap” policies and for pregtian drugs (despite the new
Medicare prescription drug benefit). This repoma@entrates, however, on the savings
that broadband-based technologies will generatgdeernmenhealth care spending,
because government is the dominant payer for thpsilation and reliable data for
government programs are readily available. Noneslby concentrating only savings
in government spending, the broadband-induced gagstimates are likely to understate
the total cost savings achievable for the seniputadion.

Chart 1: Real Medicare/Medicaid spending on elderly

1050

950

850 *

750

billions of $2005

650 .

550

450 o

350 ¥

2005 2010 2015 2020 2025 2030
year

The cost trend fonon-elderly individuals with disabilitieis estimated by a
similar method. According to CMS, government spagdin non-elderly individuals
with disabilities amounted to 43% of Medicaid aridd of Medicaid in 2003. To project
the spending on this population through 2030, #issumed that these proportions stay
constant, and that overall spending on these pnugygrows at the rates noted in the

% The Centers for Medicare and Medicaid Services [2005], & Qivbjects health care prices to rise at
nearly 4% per year through 2014. As noted above, we asbatrthé 4% rate of inflation continues
through 2030. The cost projections in Chart 1 refleetntbminal costs projected through this date by CMS,
deflated by the projected 4% rate of health care price inflation.
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previous section. Under these assumptions, goverhspending on non-elderly
individuals with disabilities will total $186 bithn in 2005, and would climb to $483
billion in 2030. Once again, these figures are eoretive since they do not include any
private spending on medical costs, which are likelipe significantly higher for this
population since there is no comprehensive govenhigw/erage (as there is in Medicare
for the elderly).

Society also spends substantial sumgristitutionalized care for senior citizens.
In 2004, the United States spent $135 billion argiterm care for the elderly, of which
$92 billion (68 percent) was spent for nursing haraee, and the remaining $43 billion
(32 percent) on home care [CBO, 2004]. This basdleludes both public and private
spending.

The baseline and method for estimating additiendpput gains due to broadband
are outlined in the relevant section later in tieisort.

Two Scenarios

The benefits reported below are calculated underdifferent “scenarios”: a
“base case” in which it is assumed that furtherepextion and use of broadband, without
additional policy intervention, would generate thégnefits; and a “policy scenario” in
which it is assumed that some combination of geraard more targeted suggestions
outlined later in this report would be adopted hade the effect of accelerating and
enlarging the broadband-related benefits associwitbdhese populations. Special
attention is paid below to the difference betwdesée two estimates, or the benefits
projected to accrue from adopting policies aimedcaelerating the use of broadband for
seniors and individuals with disabilities.

Other Points

Two final methodological points should be notedstithe estimates attribute the
cost savings and output gains to “broadband” wltkmnithedly other factors are also
necessary for these benefits to be realized. Fample, medical cost savings cannot be
generated without the software to monitor patienterpret the results, and alert health
care providers to the need for prompt interventiemsddition, as discussed below,
reimbursement policies will need to be changedchtbarage various health care
providers to make use of the broad-based monitaeaignology (and other cost-saving
technologies that broadband should encourage,asitdlemedicine).

Still, without the broadband platform in place, eaf these other changes would
be necessary; they would not even be relevantebaté whether the benefits arise from
the platform or the applications on top of it (ltedefined to include both software and
institutional changes) is like asking whether tkedfits from railroads are attributable to
the track or to the engines. Clearly, both are ededthe same is true for broadband. So,
perhaps one way to think of this exercise is tangelbroadband “broadly” to includeth
the platform and the content/applications that midestechnology useful, since neither
would exist without the other
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Second, while all of the estimates below are itatste, where possible,
assumptions are made that err in a conservatieetdin. For this reason, it is quite
possible that the cost savings and output gainssihere understate the potential
impacts.

Potential Benefits of Additional Broadband Usage foSeniors and Individuals with
Disabilities

As noted, the benefits reported here are of thyjeest direct cost savings in
delivering medical care; cost savings due to delayeavoided institutionalization; and
additional output arising from enhanced labor fquadicipation. The sources of the
benefits and their estimated amounts are now destrin turn.

A. Potential Broadband-Related Medical Cost Savings

It has been widely observed that of all industiiethe economy, health care has
been among the least beneficially affected by miberhet revolution. As one report puts
it, “The health care sector lags every other msgovice industry in its investment in
information technology.” [ITAA, 2004, p. 6.

This disappointing conclusion is due to severaldies: One reason is that the
limited technology investments that are made ia $igictor focus on high-tech diagnostic
devices (such as CAT scans) that assist in acuge loat not in routine care or in
managing patients with chronic illnesses. In additmany physicians, especially those
who have been in practice for some time, grew upgeneration when the Internet and
indeed computers were not integral to their practic to business in general. As a
result, many physicians and other health care gewsi(including hospitals) still do not
take full advantage of information technology tgitize record-keeping, invoicing,
prescription ordering, and other functions. Mean&jtof particular importance to
patients, there is no generally available systepoofable, easily used patient medical
records so that patients need not fill out new seferms, including their medical
histories, each time they visit a new health cao¥ider (physician, HMO, or hospital).

Internet-based technologies have much potentiatit substantial cost savings
to the medical care system. Several years agopetets Patricia Danzon and Michael
Furukawa [2001] analyzed the multiple opportunif@ssavings of just administrative
costs in the system. Among other things, they cated that the savings from web-based
claims processing alone would shave 1.5 percerdfdtital U.S. health care
expenditures (then estimated at $1.2 trillion i99)9 Additional savings could be
realized through widespread online access to gatielectronic medical records (EMR);
clinical decision support and payer guidelinessprgtion and ordering of medical tests;
real-time verification of reimbursement eligibilitgppointments scheduling and referrals;
patient education and interaction (including “enagapointments” rather than in-person
visits); compliance monitoring; and greater uséhefWeb in ordering supplies

7 As this report notes, whereas financial services companiestifi percent of their revenues in
information technology, the health care industry investg ®dercent of its revenues in IT.
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(business-to-business or B2B commerce). At the,ttheeauthors noted that such an
“integrated system” was years away.

It remains years away. Although significant advanaes being made in some or
all of these areas (and indeed were recognized tomderway when Danzon and
Furukawa wrote in 2000), numerous institutionaldhes remain, including the lack of
standardization for information all along the “focldain” of the medical system. The
Bush Administration is addressing a major parheftechnology problem by promoting
the development and widespread adoption of EMRahticular, the Commission on
Systemic Interoperability created by the Congressaat of the Medicare Modernization
Act of 2003 has recently issued a wide-ranging rgjgmding The Document Game
which outlines a series of recommendations to nEAW& a reality within the next
decade.

But EMR will not work without cooperation from phggns, and that in turn will
require systems that allow easy data entry, patdélices with which physicians are
comfortable and which they will use, and deviced fratients trust to carry their
information (such as chips on a card, since patiemiry of their privacy are unlikely to
trust a single, centralized medical data bank)ntditely, the cost savings from
universally used EMR could be substantial. A re¢AND study estimates them at $42
billion annually over a 15-year period, an amouquiiealent to approximately 2.5 percent
of all current medical costs ($1.8 trilliotf).

Perhaps the most important way in which broadbaay Ine used to save medical
costs is through integrated monitoring and intetieensystems for patients with chronic
illnesses. Below, we describe such a system thaivisin place in the Veterans
Administration for all veterans. As features ofkthistem are introduced for seniors and
individuals with disabilities generally, there skbbe significant opportunities for cost
savings. One major factor holding back acceleratgdementation of such systems,
however, is the failure so far of the highly fragresl U.S. health care system to
reimburse — and thus give incentives for — physgiand other health care providers to
use this technology. In addition, there is a neeeducate patients, especially those with
one or more chronic conditions, on the benefitsrodband-enabled integrated
monitoring and intervention systems.

Medical Cost Savings for Seniors

Although generic cost savings from broadband shbald all seniors (in the
same way that they should benefit all Americangj)reugh lower administrative costs,
savings arising from implementation of EMR, andeotbost reductions — the sub-
population among seniors likely to benefit the marstthose with chronic diseases that
require continued medical care and monitorifigese patients are at high-risk for
serious health care problems and acute episodesingghospitalization.

18 See Hillestad, et al [2005].
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Roughly 8 million Medicare beneficiaries (out ofcdal senior population of
approximately 35 million) currently have five or reachronic conditions, and account
for over 2/3 of the program’s spending [PartnersbrgSolutions, 2002]. Of the U.S.
population in general, 45 percent suffer from asteone chronic condition (which can
include coronary heart disease, chronic obstrugtiumonary disease, mental health
disorders, diabetes, hypertension and asthma)oiNaidle, care for those chronic
illnesses accounts for at led@& percenbf all health care spending, or well over $1
trillion annually — an amount that is certain tond) as both the population and health
care costs continue to increase [ITAA, 2004].

The potential savings that broadband could brindpigpopulation are perhaps
best realized through integrated systems of homators — wireless devices and clothes
with transmitters that relay information about V&myns to a central office that can alert
health care providers when immediate interventemesnecessary, and otherwise reduce
the need for individuals to see their physiciand even be admitted to the hospital,
which is a very expensive form of health care. A& &dvantage of such systems is that
they do not require the patients to have access tse a computer, but instead only to
wear a monitor that transmits vital signs and othelevant medical data over current
wireless networks in real-time--made more efficigith broadband wireless
technologies--to a central office that itself hasnputers and a data base that are linked
by broadband connections.

As it turns out, there are data indicating the nitagle of the possible savings for
Medicare (and the elderly portion of Medicaid) margs from such integrated systems of
monitoring, clinical information tools and targeteterventions — all enabled by
broadband technology. The data come from a chiare program adopted by the
Veterans Administration for its patients. The VAegsurses as “care managers” who
regularly log on to a web-based application thetks the patient data. Patients who are
in need of immediate attention are notified, typichy telephone.

The VA's integrated chronic disease monitoring pamg has produced
impressive cost savings, cuttingspital admissions by up to 60 percent. Moreotvey,
system not only saves money, it can save liydeelping patients identify and deal with
problems before they become acute enough to regois¥gency room attention (see the
discussion of life-saving below). Patients seeny satisfied with the outcomes [ITAA,
2004 and Meyer, Kobb and Ryan, 2002].

According to one estimate, if the same disease ganant system were used for
just the 4 million chronically ill Medicare patienposing the highest risks, the number of
hospitalizations would decline by 1.7 million pesay, producing annual net savings of
$30 billion. This would be equivalent to a 10 pertcgaving of overall Medicare costs
[ITAA, 2004]. Savings from disease management i@ oter integrated setting are of
similar magnitudé?

9 pacificCare Behavioral Health, a division of a large HMO, reypoat50 percent decline in
hospitalizations, a 73 percent reduction in emergency rodte,\asd a 51 percent reduction in in-patient
costs for a technology-based monitoring program for Hiaute patients [Meyer, Kobb, and Ryan, 2002].
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In fact, the potential savings from disease managem®nabled by broadband-
based remote monitoring for all chronically ill jgaits are potentially quite extraordinary
—as much as 30 percent of all hospital, out-pgteerd drug expenses [Adomeit, Baur
and Saufield, 2001]. Since care for the chronicéllgiready accounts for 78 percent of
total medical costs, a 30 percent saving of costlis category could reduce overall
health care expenses for the United States by pagie quarter, or about $350 billion
annually.

The Center for Medicare and Medicaid Services (CM8)e federal
government’s arm that helps administer both prograns recognizing the potential
benefits of chronic disease management. To betlsare are major differences between
medical care delivered by the VA, which is an imgegd system that can internalize all of
the cost savings itself, and the Medicare/Medisggtems that reimburse diverse health
care providers. But CMS is in the process of rgliout chronic care management
programs in selected geographic regions of thetepupursuant to Section 721 of the
Medicare Modernization Act of 2003. In addition, &ates between 2001 and 2004
adopted some form of the chronic care managemedéhno their Medicaid programs.

One key impediment to more widespread use of sastigaving programs is that
current reimbursement practices do not reward co@rage physicians to use them.
Though it may be difficult (or politically imposs#é) for the federal government to
require private insurers to change their reimbuesgmolicies, both federal and state
governments have a direct interest in generatifigeicies in the insurance programs
they directly operate, Medicare and Medicaid. Thine,estimates of cost savings from
broadband assume that governments eventually malhge their reimbursement
practices so that these benefits can be realinguhrticular, governments may want to
experiment with capitation plans and different feeservice models that reimburse
providers who serve their chronically ill patietitsough broadband-enabled chronic
disease management progréths.

In any event, the cost savings estimates from traxad based solely on chronic
disease management programs should understatetdmaipl broadband-related medical
cost savings that may be realized for seniors f{jashigiduals with disabilities). The
estimates do not take account of the potential €@ghgs from the wider use of
telemedicine — or two-way video communication betweatients and health care
providers — that would eliminate the need for memperson visits to health care
providers. In addition, the costs savings estimaeyg are based on existing technologies
and thus may understate the range of uses for banadenabled remote monitoring and
delivery of health care that will benefit both smsiand individuals with disabilities.
Thus, researchers are already at work on new témiies that would monitor certain
vital signs via attachments to one’s personal cderpaell phone and even television. In

2 For a general discussion of the need to change reimbems@ulicies and to involve physicians more
directly in chronic care management programs, see [Berensodi, 20
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the future, it is not difficult to imagine even neatomplete monitoring devices in
wristwatches, hearing aids, jewelry and clotHihg.

More broadly, seniors and individuals with disalik should be able to use
broadband accessed through computers to help lmedical costs in other ways.
Already, there are numerous patient support grthgusindividuals with certain diseases
and conditions can and do access regularly. Thesgg not only improve the mental
state of individuals — by giving them access tolinfation about their health and letting
them know they are not alone — but can also rethefrequency of visits to health care
providers. In addition, seniors and individualshadisabilities use the Internet much as
everyone else does: to communicate with othensiake purchases and to learn new
information. All of these activities are mentallynsulating and thus could potentially
help delay the onset or severity of dementia armhéimer’s. As more seniors and
individuals with disabilities have access to and liadband, cost savings arising out of
both of these PC-based uses of broadband, thersfurald mount.

The base case estimates for cost savings for segssume only that savings are
realized from gradual implementation of chronicedise management, such that
Medicare and senior-related Medicaid spendingwsbkae is 10 percent less than it
would otherwise be in 2030 (with percentage savpigssed in linearly in the 25 years
before then). As noted above, the cost estimatesefwors reflect only savings in
government cost, and thus should understate tostlsavings for this population (since
some senior costs are privately paid). The base @assumes no other broadband-related
cost savings: including savings in administratiests, savings from wider use of
telemedicine, savings from EMR, and ancillary sgsim mental and physical health
from PC-based broadband use. Or, put differerftipese other sources of savings
materialize, then the base case estimates predestteavill understate actual cost
savings.

To calculate the absolute dollar amount of thesengg, it is essential first to
specify a baseline for medical care costs for $en#861 billion in 2005, increasing in
real terms at roughly a 4 percent annual ¥afhis amount includes all Medicare
spending and the federal portion of Medicaid spegain the elderlyif the base case
percentage savings are applied to this baselinetdtal cumulative savings over the next
25 years, discounted at a 5 percent real rate tfrizst, would be $401 billion (2005
dollars).

%1 This research and the technologies it promises to genenatevtuld further the goal of Section 255 of
the Telecommunications Act of 1996, which requires manufaistwf telecommunications and customer
premises equipment to ensure that it is designed, developédhaindted to be accessible and usable by
individuals with disabilities, if readily achievable.

22 See the methodology section above for baseline details. loytartnominal Medicare and Medicaid
cost projections through 2014 are taken from National Héaltimates [CMS, 2005], and thereafter are
increased at 7.5 percent and 8 percent for the two prograspgctively (the same rates at which they
increased during the 2005-14 period). The nominal figaresieflated using a medical price deflator,
which is explicitly projected through 2014 and assumegtoav at a similar rate (4 percent) thereafter.
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Thebroadband policy casassumes that measures are taken to acceleratsethe
of broadband-based chronic care technologies, thattihe 10 percent savings are
realized 10 years sooner, or by 2020 (with thegr@age savings between now and then
ramped up in a linear fashion). From 2020 to 2®3@,10 percent savings are assumed to
continue. These assumptions are not only conseevhdr reasons already discussed, but
also because it is quite possible that accelersgedf broadband will stimulate
applications/content developers (of which the clraisease management program is
one example) to develop other cost-savings conBrtuld this occur, then either the 10
percent cost savings would be reached at an eddterand/or an even larger percentage
savings may be realized.

In any event, should the 10 percent target saviiegseached by 2020 rather than
2030, the additional cumulative savings under tbkcy scenario, relative to the base
case, would be another $163 billion (in 2005 ddlaassuming a 5 percent discount
rate). Under these assumptions, total savings woeddh $564 billion.

The savings under both scenarios will be phasedén time. Table 1 provides
projections of the cumulative savings, appropnatikscounted, for the years 2010, 2020
and 2030.

Table 1: Savings to Elderly (billions of $2005)

Year 2010 2020 2030

Base $22.36 $162.76 $401.09
Policy $37.27 $271.27 | $563.65
Difference $14.91 $108.51 | $162.56

Medical Cost Savings for Non-elderly IndividualshaDisabilities

Some portion of non-elderly individuals with didiéi®@s also should benefit from
a chronic disease management program, while thie grdpulation of individuals with
disabilities should benefit to some degree as agfrom the savings in general
administrative costs, increasing use of EMR, amdatficillary benefits of PC-based
broadband.

The estimated potential savings in both the base aad policy scenarios are
derived from a base level of government expendstorenon-elderly individuals with
disabilities, which are conservatively estimate@#86 billion in 2005"

In the base case, it is assumed that the combinatioost-saving benefits listed
at the outset of this section ultimately would s&vyeercent of total medical expenditures

2 As noted above, the projections for total Medicare and Medsgdding used here are the same as
those in the elderly calculation. The amounts of each spembm-elderly individuals with disabilities in
2003 were 43% and 15%, respectively, according to CMSfaaride purposes of the baseline calculation
are assumed to stay constant in future years.



20

for this population by 2030 (with percentage sasippgased in gradually in a linear
fashion). This is half the amount for the senigpydation; it is also equivalent to double
the projected savings from EMR alone; or alterredyivthe 5 percent figure can be
interpreted as a combination of savings from enbdmaonitoring and administrative
cost savingsAssuming the 5 percent savings target is graduallyized by 2030, the
cumulative, discounted savings for the non-eldiexdividuals with disabilities (in 2005
dollars) would be $98 billion.

In the policy case, the 5 percent target savingsldvbe achieved 10 years sooner,
in 2020 (analogous to the time pattern for savingshe senior population in this
scenario) Should this occur, relative to the base case, ttaiteonal cumulative savings
would be another $39 billion, or a total of $13Tibn.

Table 2 shows that these savings would be phasageintime, under both
scenarios.

Table 2: Savings For Non-Elderly Individuals with Dsabilities (billions of $2005)

Year 2010 2020 2030

Base $5.23 $39.05 $97.71
Policy $8.72 $65.08 $136.98
Difference $3.49 $26.03 $39.27

Lives Saved From Broadband Technologies

In addition to the cost savings it should make fdssbroadband should also
help save lives — just as telephone service (thr@id) has in the past, but in the case of
broadband, perhaps to a greater extent. This staydden in at least three ways.

First, the wider use of broadband should cut dowemors associated with
wrong doses or inappropriate medications. In a kyidiged study from 2000, the
Institute of Medicine reported that as many as @8 8eople die unnecessarily each year
because they are given the wrong amount of a maficar indeed even the wrong
medication itself* The Ending The Documents Gameport cites subsequent studies
suggesting that the true number may be twice dsfig

Medical errors would be significantly reduced iépcriptions were digitized, and
if pharmacists and doctors had access to patiesgfgpmedical records that would
identify whether the patient was allergic to thedmation. Broadband technologies
would facilitate this process because physiciansses and other medical personnel
should find them so much easier and more convetoemge than the much slower dial-
up services. Physicians and hospitals could usadbend-based landline or wireless
transmission devices working over broadband netsvtwkelay this information to

24 See Kohn, et al [2000]. The range estimated in the $su4,000-98,000 deaths annually.
% U.S. Department of Health and Human Services [2005], Exec8timmary.
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pharmacists and thus dramatically reduce the yotmlhecessary and tragic loss of life
associated with what, in essence, are simple-tprfsblems in the medical system.

Second, as more individuals use the Internet faticaéinformation, many of
them may be encouraged to make appointments witkigaans at earlier points when
their diseases or conditions may be more amenaltitedatment. Similarly, patients can
use information on the Internet to avoid seeing@scwhen it is unnecessary to do so.

To be sure, there are offsetting dangers and egstsciated with Internet-based
information. Some patients can interpret the infation wrongly and make needless
demands on their physicians as a result. But witdance from physicians themselves,
these kinds of mistakes over time can be reduded. author agrees with Danzon and
Furukawa, who concluded [2001, page 213] in 20@0 ithproved access to Internet-
based medical information in the long run “musiesuimprove real health care
productivity, through improved self-care and moreductive interactions between
patients and physicians... .”

Third, it is quite possible that in the not-so-drdtfuture when a sizeable number
of seniors and individuals with disabilities havdeo capabilities associated with their
broadband, they will be able to interact remotelg & visual fashion — with health care
providers. These interactions may permit intenagior advice that could save lives, as
well as avoid some expenses associated with unsegetsips to emergency rooms and
physicians’ offices.

B. Potential Broadband-Related Cost Savings from re Independent
Living

As of 2002, only about 5 percent of all Medicarigjble individuals, or 1.6
million seniors, lived in nursing homes [Federakhagency Forum, 2004]. This number,
however, is expected to dramatically increase twe, especially as the baby boomers
retire and as life spans lengthen. By one estirddt@ercent of 65-year-olds today can
expect to live in a nursing home at some poinhanfuture. For the 2020 cohort of 65
year-olds, this figure is projected to rise modegil46 percent due to likely longer life
spans [Spillman and Lubitz, 2002].

Nursing home, or institutionalized, care is expexsfar more so than personal
medical attention given at home. In 2004, a privatan in a nursing home facility cost
about $78,000 annually; a semi-private room coatlpe&62,000. By comparison, home
health care — delivered three hours a day fordays a week — cost an average of about
$14,000. The difference between institutionalized home care then, runs easily in the
range of $50,000 or more per person [Johnson acdlld¢ 2004].

In 2004, $135 billion was spent on long-term darethe elderly, of which $92
billion (68 percent) was spent on care providedugh nursing homes, and the $53
billion balance (32 percent) spent on home careQCB04]. Of the total, Medicaid paid
35 percent, Medicare covered 25 percent, and erivaalth insurance picked up 4
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percent. The rest, or about 33 percent, of allscastre borne by the individuals and their
families [CBO, 2004].

The projections here use as a baseline the long+tarsing home expenditures
projected by the Congressional Budget Office in9L@8hich result in a slight
discrepancy from the actual 2004 figures, but artesignificant enough to materially
affect the cost savings projections) [CBO, 1999].

In principle, the same broadband-based monitgrmograms for the chronically
ill can be used to monitor the health of the eldddowever, unlike other senior citizens
(or many of those with disabilities), monitoringpaé cannot deliver services in persons
in need. The issue is whether monitorimggonjunction with home health carean
delay or, in some cases, avoid institutionalizabbmdividuals.

It is reasonable to expect that the answer is,*yasugh the magnitude of this
effect has not been well studied. In addition, @abband equipped with two-way video
transmission diffuses throughout this populati@migrs will be able to interact much
more intimately with their relatives and friendsuthis possible now through the
telephone. This should reduce feelings of loneraasd depression, and thereby enhance
the willingness of some who might otherwise fesigeed toward moving to a nursing
home, to remain in their homes. Nonetheless, galeof the uncertainties about these
impacts, this report takes a very conservative @gugr toward the possible cost savings
relating to delayed/avoided institutionalizatioarfr using broadband-based technologies.

For example, although no cost savings associatédraduced institutionalization
of individuals with disabilities on account of brimnd technology are presented here,
such savings clearly will exist. In particular, Bdiband should facilitate compliance with
the Supreme Court’s decision@imsteadv. L.C. and E.W.527 U.S. 581 (1999). In that
seminal case, the Court affirmed the right of iilinals with disabilities to live in their
communities and called for states to reduce thebeurof such individuals living in
institutionalized settings. Broadband should redheestates’ costs of compliance with
Olmsteadby enabling small teams of support workers at rentatations to be available
— at the touch of a button or the sound of a veite provide guidance, information and
emergency assistance to individuals with disabgitvho are no longer institutionalized.

As for the senior population, this report makesakgumption that in the base
case broadband-based monitoring would save 1 pev€éotal nursing home costs by
2020, 2 percent by 2030. The policy scenario assuha the savings schedule would be
accelerated and magnified a bit: 1 percent by 20%0by 2020, and 3% by 2030.

The savings assumptions also implicitly refleet possibility that broadband will
provide some cost savings that have not yet bdgnréalized for individuals who live in
institutional settings. Such savings can arise fgpaater use of telemedicine — and thus
savings from avoided physician visits — as wellhmsugh broader use of the Internet by
residents to locate more effective treatmentskfeirtconditions.
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These admittedly arbitrary percentage cost sawshgsild be interpreted more as
illustrations than as true estimates, since trermiclear benchmark for gauging the
impact of broadband on the utilization of nursirmgries. For that reason, the illustrative
percentages presented here are rather small, dhd opinion of the author, likely to be
conservative (perhaps by a substantial margin).

To quantify absolute savings, it is necessarypfyathe assumed percentage
savings to the CBO baseline amounts, which impdy mersing home expenditures, in
the absence of broadband savings, of $157 billioR(20 and $217 billion by 2038.

The cumulative savings under each scenario arelestd as they were for the medical
cost savings: multiplying the base level of costes the percentage savings, adding the
annual savings, and then discounting the annuatdgat a 5 percent real rate of interest.

The cumulative cost savings in the base caseghr@030 are estimated to be $17
billion. The policy scenario adds an additional $1lbon in cumulative cost savings. All
figures are in 2005 dollars. Table 3 shows theqmtejd cumulative cost savings,
appropriately discounted, under both scenariogii®intervening years of 2010 and
2020 as well.

Table 3 also translates the base case and pastyrgtions into annual numbers
of seniors whose institutionalization would be geldor avoided in 2010, 2020 and
2030, on the assumption that the approximate @iffee between institutional and home
care expenditures of $50,000 in 2005 rise at thkrege of 2.6 percent per year, the CBO
[1999] assumption. Thus, for example, under the lcase, institutionalization would be
delayed or avoided for roughly 176,000 seniors atipnlbby 2030. The policy scenario
would nearly double that number, adding another,A@2 per year by that date.

Table 3a: Estimated Cost Savings in Long Term Carébillions of $2005)

Year 2010 2020 2030

Base $0.95 $6.51 $16.73
Policy $2.86 $15.25 $32.12
Difference $1.91 $8.74 $15.39

Table 3b: Estimated Delayed/Avoided Cases of Institionalization

Year 2010 2020 2030

Base 16,770 88,657 176,155
Policy 50,309 207,566 338,179
Difference 33,539 118,910 162,023

% See CBO [1999] for detailed long term care spending projetiFor the cost-savings calculation
described, the spending estimates for institutionalized ciaex g 2000 dollars, are inflated to 2005
dollars using the Consumer Price Index (s@ev.bls.goy. Values are interpolated linearly for years in
between the given 10-year intervals.
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C. Potential Broadband-Related Output Gains From hcreased Labor Force
Participation

Finally, because they enable workers to “telecotefiwd that is, to work from
home or at locations other than at an employméatsbroadband technologies have the
potential for increasing labor force participatimnboth senior citizens and individuals
with disabilities. In particular, broadband canm#rindividuals to continue working as
consultants for their former employers and/or fewrclients, or to establish new
enterprises so that they are “working” for themesl{for example, by running Internet-
based businesses).

Additional Labor Participation By Seniors

According to the U.S. Census, there were 2.6 omilinen and 2.0 million women
65 years old or older in the labor force as of 1p9$%. Census, 2004]. According to the
Bureau of Labor Statistics, the total number ofi@ewho had a job or were looking for
work — in other words, those in the labor forcepresented 12.3 percent of those 65 or
over.

Since 1999, the senior participation rate has asmd to 14.8 percent through
mid-year 2003 One likely factor contributing to this increasetie bursting of the
stock market bubble in 2000 and the fact that spyaies since have not fully recovered
to their pre-bubble peak. This has disappointeddlszniors and recent retirees who may
have thought their pension funds would be adecogpermit earlier retirement.

Using 2005 estimates of the total labor force ftbim Social Security Trustees,
and taking into account the increased labor foerigpation rate among seniors since
1999, tr;e baseline level of seniors in the labocdshould be approximately 5.5 million
in 20052°

In addition, the Census reports that the medianirgs (from wages and self-
employment) of working senior men was approxima$d$,500, while the
corresponding figure for senior women as $22,500.skmplicity, this report assumes
that the median is a good approximation for thermaad that the blended average of
earnings for all seniors in the labor force was,8a@ in 1999, and $29,000 in 2005
(taking account of real wage growth since then).

The Social Security Administration’s Actuary’s @# projects some modest
increase in the participation rate in the futudee BSA Actuary’s Office anticipates that
changes in the social security benefit formulaé¢ eihance participation rates to some
degree. It also points to other factors that recgdhis effect:

2’ These data are from the Bureau of Labor Statigtigs./stats.bls.gov/cps/home.htm
2 Trustee labor force estimates come from “intermediate” case of OBD5] Report, available at
http://www.ssa.gov/OACT/TR/TRO5/IV_LRest.html#wp2 21
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“.... Other factors, like the trend away from defingenefit pension plans that
often provided incentives to retire and toward wiedi contribution plans, are expected to
provide additional upward pressure on labor foragigipation rates. In addition to this
shift in private pensions, the aging of the popatats expected to both increase the
demand for workers and, through improved healtb@ated with greater life
expectancy, improve the ability of the older popiolato work. Longer life expectancy,
will also increase the amount of assets that wlhbeded to live comfortably through
retirement years, and thus influence workers tp staployed longer®

When all these factors are taken into accountS®&’s Actuary’s Office projects
that delayed retirement will increase the overa$.Uabor force by 1.5 percentage points
by 2080. Table 4a illustrates what this meansterdenior labor force participation rate
between now and 2030, assuming that the SSA’sgiamjeéncrease in the total labor
force is realized incrementally, in a linear faghiantil then. This implies that by 2030
there will be about 1 million extra workers in tlador force due to changes in retirement
patterns.

It is noteworthy that nowhere does the SSA’s ActisaOffice mention the labor
force implications of technology — broadband intjgatar — that will make it easier and
more pleasurable for older Americans to continuekmg. In particular, most baby
boomers who will be retiring after the year 2008 already highly familiar and
comfortable with using broadband technologies akwand to a lesser extent at home.
Accordingly, when they do retire, many who do notwrhave broadband services at
home will want the service, not only for entertaemt) but also to be able to continue
some employment or self-employment. This is esfigdikely for boomers who already
have broadband and more broadly, for all those eunently are working in managerial
and professional jobs where continued part-timesatiimg after “retirement” is likely to
be easier and more attractive than for workerdua-bollar and other service jobs.

Those who do opt to work at least part-time faneg/ears into retirement may
do so for other reasons. It is possible that cortihmental stimulation helps delay the
onset of Alzheimer’s and ward off depression, twaditions that can afflict the elderly.
In addition, as life spans lengthen and health cantinues to improve, seniors may
delay their exit from the labor force. Indeed, tar@lysts from the Urban Institute have
projected that if longer life spans and improvedltiecause workers to retire in a manner
that will keep their expected years in retirement consthetU.S. labor force would be
4.4 percent higher by 2040 [Toder and Solanki, 1988 shown in Table 4a below, this
projection implies about 6.2 million additional viers in the labor force due to
postponed retirement, compared to the SSA projechip 2030.

This more optimistic Urban Institute projectiomwever, also does not explicitly
take account of broadband technology, which is tstdadable since it was made several
years ago, when broadband was in its infancy. Nmbess, it is plausible to assume that
one reason why workers would retire later so de&p their expected years in retirement
constant is that technology makes it easier tooddnsaddition, it is plausible that

29 geehttp://www.ssa.gov/OACT/TR/TRO5/V economic.html#wp08e.
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because of the convenience of working remotely bhadadband allows, the senior
population, on average, will want to work somewbager still, so that the number of
expected years in retirement actually may drop sdmaéin the future.

To be sure there are legal and institutional immediits to increased senior labor
force participation rate¥.Defined benefit pension funds can penalize worlgrs stay
on the job longer. The combination of tax rulesygpen rules under the Employment
Retirement Income Security Act (ERISA), and Ageddimination Employment Act
(ADEA), also can deter the rehiring of former “rei” employees on a part-time or
temporary basis [Penner, et al, 2003]. Still, thredes have not inhibited the rather
substantial increase in labor force participatigrséniors since 2000. In addition,
disincentives under defined benefit plans graduailybecome less important as new
retirees are less likely than their predecessobg tcovered under such plans (which have
been significantly replaced by defined contributmans). As for the combination of
legal impediments, presumably one way around tisefori“retired” employees to work
part-time as independent contractors. In additio@ nature of broadband technology will
allow more workers in the future to be self-emplbyeorking as consultants and
engaging in other compensated activities unrelatedeir former employer.

Of course, more employers will need to make accodations for flexible
arrangements for senior workers, but this is likedylabor force growth is projected to
slow down. For example, after increasing at the cditl.1 percent annually in the 1990s,
the labor force is projected to grow at only 0.26gent annually between 2010 and 2020
[Penner, et al, 2003]. As more firms see their gld®re experienced workers leaving,
they are likely to be much more interested in fiigivays to keep many of them on at
least part-time or through independent contraat@mgements, especially in technical
positions where there may be a shortage of incontiamed workers. The fact that
broadband technologies will enable senior workersontinue in some kind of working
capacity — even from remote locations — shouldifaté these arrangements. In addition,
broadband technologies will make it possible forengeniors (and individuals with
disabilities, as discussed shortly) to operater theh businesses from home. Indeed, the
timing of the broadband revolution and the impegdiretirement” of the baby boom
generation could not be more fortuitous in thisarelg

Taking all of these factors into account, thisorépnakes the conservative
assumption that in a “base case” the increaseeihatbor force that can be plausibly
attributed to broadband technology is an increragtite mid-point between the SSA’s
incremental projection (1 million) and the Urbasstitute incremental projection (6.2
million). This assumption implies 3.6 million addial workers by 2030, making the

% This is why previous surveys of older workers whalfinat only modest numbers say they would want
to work part-time if they could should be heavily disdeain For example, Penner and his colleagues
[2003] report that only 13 percent of all workers who tleétir jobs between 1992 and 2000 said that they
would have stayed longer if their employer had offered tamangements with fewer hours. This survey
result does not capture the attitudes of baby boomers rghabaut to retire and for whom broadband will
provide a convenience that previous older workers could fewer imagined. Indeed, the fact that the
senior labor force participation rate jumped so smartly afte® Alustrates how dated the experience of
the 1992-2000 cohort is already.
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total labor force about 2 percent higher than itlddoe otherwise. The base case
scenario also translates into a senior labor fpesécipation rate in that year of almost
20 percent, compared to the current rate of 14.8epé.

For the “policy case,” which assumes faster broadh@enetration, an assumption
is made that the labor force will increase on aotad broadband at the rate implied in
Urban Institute projection. As table 4b indicatibss implies that by 2030, all 6.2 million
additional seniors will be in the labor force, makit about 3.4 percent larger than it
would be otherwise due to the availability of brbadd technology. This overall
projection implies that the senior labor force gpation rate by that date would be 23.4
percent.

Table 4a: Estimated Additions to Labor Force Relatve to Current Levels (in 1000s)

Year 2010 2020 2030

SSA 201.87 605.61 | 1,009.35
Midpoint ("base") 1,127.13 | 2,355.20 | 3,583.26
Urban Inst ("policy") | 2,052.39 | 4,104.78 | 6,157.17
Difference 925.26 | 1,749.59 | 2,573.91

Table 4b: Increase in Total Labor Force from Delayd Retirement (in %)

Year 2010 2020 2030
SSA 0.12 0.36 0.56
Midpoint (“base”) 0.68 1.39 1.99
Urban Inst (“policy”) 1.23 2.41 3.42
Difference 0.56 1.03 1.43

More people in the labor force will mean higherpuitfor the economy as a
whole. Among other things, that will ease the ficiahburden of the various government
health care programs for senior citizens.

How much higher will output be if the projectedreases in labor force
participation materialize? This question can benaned by multiplying the additional
seniors in the labor force under the base cas@aly scenarios by an estimate of their
average earnings. The report answers this quassiog two different earnings
assumptions. At the high end of the range, theemental seniors are assumed to earn
the average (median) income of all other working@s, scaled up at one percent per
year in real terms in future yealr'sAt the low end of the range, earnings of the

31 The one percent growth rate is half the roughly 2 pearemial increase in economy-wide productivity
growth that it is reasonable to assume will continue irgddaheseeable future (a figure well below the 3
percent annual increase since the mid-1990s). The one peroeti gssumption is conservative, and also
reflects an implicit assumption that older workers, bémger income earners, are also likely to see their
earnings grow at a slower pace than the working populatiosrajén
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incremental seniors are assumed to be half ofititednd earnings path. In both cases, as
with the savings projections, future output is distted at a 5 percent rate of interest.

Tables 5a and 5b illustrate the striking resutidar any of these assumptions (the
ranges reflect the different earnings assumptiorfs.base case broadband scenario is
projected to generate $411 billion to $822 billiorcumulative additional output through
2030, measured in 2005 dollars, beyond what GDHdwatherwise be. The “policy
scenario” would generate an additional $315-63@bhiin cumulative output above the
base case scenario.

Table 5a: Output Gains from Elderly, Half Salary (billions of $2005)

Year 2010 2020 2030

Base $60.75 | $223.72 | $411.20
Policy $114.24 | $402.19 | $726.08
Difference | $53.49 | $178.47 | $314.89

Table 5b: Output Gains from Elderly, Full Salary (billions of $2005)

Year 2010 2020 2030

Base $121.51 | $447.44 | $822.40
Policy $228.49 | $804.37 | $1,452.17
Difference | $106.98 | $356.94 | $629.77

Additional Participation by Individuals with Disdlties

Broadband should also make it easier for individwath disabilities who are not
now working to work remotely, assuming they chotsdo. The choice will not be made
lightly, however, since many such individuals cathg receive disability payments they
might no longer receive if they find work or enself-employment by working over the
Internet. It is difficult, therefore, to estimatdat the additional impact on the labor force
will be under either a base case or broadbandypstienario.

Nonetheless, it is possible to calculate the aufdht output that would be
associated with each one percentage point incredke labor force participation rate
among the population of adults with disabilities 2004, there were 2.5 million disabled,
working-age individuals, of whom 37.5% were workifigh full one percentage point
increase in the participation rate in, say, 200érdfore implies that roughly 25,000
additional individuals would join the labor foraefigure that itself would grow over
time with the growth of the overall population (as&d for purposes of this calculation
to be 0.8%, the approximate growth rate used ir5tBA projections). How much
additional output these individuals would geneddpends on both the average wages
they earn and when they join the labor force. Roppses of this calculation, it is

32 See Cornell University [2004] for disabled populationpEryment and earnings figures used in this
section. Total working age population for 2004 comes fnamv.bls.gov
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assumed that any incremental workers with dis@slivould earn the median such
individuals currently earn, or $30,000 annuallya{ed up in future years at a growth rate
of 2%, a rough estimate of future productivity gtby As for when they join the labor
force, Table 6 provides estimates of the cumuladigeounted amount of additional
output that would be generated by each one pememtaint increase in the labor force
participation rate of individuals with disabilities different starting points: 2006, 2010
and 2020.

The estimates in table 6 are not included in ¢ted benefits estimates presented
at the beginning and conclusion of this report. &tbeless, the figures can be easily used
to translate any given percentage point increatsbior force participation by individuals
with disabilities into total output gains for theomomy as a whole.

Table 6: Output Gains from Non-Elderly Individuals with Disabilities (billions of
$2005)

Employment increase by 2020 2010 2006

Output gain (2005-2030)
per 1% increase $6.33 | $11.37 $14.17

Potential Policies to Enhance Broadband Use

The disparity between private and social benefitroadband justifies some role
for government to help bridge the gap. Althoughpiimciple, subsidies may be called for
to reduce this gap, that approach is more quedtiena the case of broadband. The
reason for the ambiguity is that any subsidy systesmt would be implemented in
practice, could generate inefficiencies that waffdet the benefits. In addition, it is
difficult to make any subsidy scheme neutral betwd@i&erent technologies — especially
with respect to broadband technologies that dyebéven exist — so there is a danger
that subsidies could distort the development oaband in a way that would be socially
sub-optimaf®

Nonetheless, given the potential social benefitslired — both for the U.S.
population generally and the population that issiieject of this report (senior citizens
and individuals with disabilities) — it is importiaior policy makers to do the best they
can to accelerate the use of broadband in waysititedw the gap between private and
social benefits. Potential “broadband” policies sidered here fall into two broad
categories: those that promote the take-up of liraad generally, and those that benefit
the senior/individuals with disabilities populatsim particular.

Several policies for accelerating broadband takeatgs generally — by lowering
the price of the service —deserve serious attention

% See Goolsbee [2002].
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--One potentially important step is federal pregopof state and local
ordinances and other restrictions that inhibitabgity of broadband providers to obtain
necessary rights of way [Wallsten, 2005]. Such asuee would lower broadband costs
and hence prices, as well as speed up deploymenti@nt and newer broadband
technologies. Ideally, it would be desirable foe tederal government also to preempt
municipalities from extracting various subsidiesnfrtelecommunications providers, but
this may be practically and legally impossiBle.

--Various analysts have also long called for the ehany federal requirements
that broadband providers share their networks ({adibeates that presumably allow them
to earn a profit) with other Internet Service Pd®rs. The courts have approved an FCC
decision to reject line-sharing for both DSL anblleaso this obstacle seems no longer to
be present. To the extent the end of line-sharitiggwve broadband providers greater
incentives to invest in their networks, this alsowd lead to the faster deployment of
higher-speed broadband services, which in turn &vgaherate the demand for better
content. The result presumably would be greateragheinand thus take-up, of broadband
services.

--Robert Crandall has suggested a third policy:tbaé would allow broadband
platform providers greater ability to verticalljtégrate content offerings along with the
platform service, without having the obligationstrare such content on a non-
discriminatory basis with other broadband providémrandall, 2005]. Crandall argues
that such a policy would have much the same virasethe end of line-sharing. Of all the
generic policies mentioned here, however, permesgertical integration is probably the
most controversial. Although vertical integratioowld give broadband providers
economic incentives to “internalize” the contentelepment that is a critical part of
stimulating demand for broadband, allowing exclasitegration could lead to a highly
fragmented market, where content depends on treelbemd provider — much as video
games made today for one platform (such as Sonsgisttion, Nintendo’s GameCube
or Microsoft's X-box) are not interchangeable wathie another.

As for more targeted policies, a key theme of thort is that the cost savings
from broadband for seniors and individuals withaditities quantified here do not
depend on these individuals being able to use patsmmputers or other devices to
connect to the Internet. As already discussed¢adlsesavings related to medical costs
and delayed institutionalization may be realizeddigh unobtrusive devices that have
broadband access built into them, together witetavork whose users at the other end
probably will need computers (which they almostaiety already are using).

Given this reality, the policies that are needecktiize the cost savings from
broadband for seniors and individuals with disébgi are likely to focus more heavily on
changes in reimbursement practices that give ingnto patients and health care
providers to use the broadband-based technolapebat they can be developed and

34 For an excellent guide to how municipalities can “hold etédommunications providers that want to
add services to local areas, see Dionne Searcey, “As Verizors Bxalkle Business, It Faces Local Static,”
The Wall Street JournaDctober 28, 2005, p. Al.
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implemented more quickly than might otherwise edase. In addition, there is a role
for the government — as administrator and sponistireoMedicare and Medicaid
programs — to help educate both patients and heatthproviders about the benefits of
these technologies.

Finally, the benefits from enhanced labor forcedipgation that broadband could
generate would likely require seniors and individwaith disabilities to use the
technology with a computer or similar access devicethis extent, therefore, any
generic policies that make broadband more affoedalgluld also generate added demand
among seniors and individuals with disabilities booadband. This, in turn, would
enhance participation by these groups in the I&droe, generating the additional output
that is estimated here.

Conclusion

Table 7 summarizes both the cumulative cost sawangsadditional output
associated with broadband, under both the baseacalspolicy scenarios, over the 2005-
2030 period, in 2005 dollars. The table illustrates by 2030, the cumulative additional
benefits arising from policies designed to accééebaoadband use for seniors and
individuals with disabilities range between $53Mdo and $847 billion. Total
cumulative benefits could exceed $2 trillion, orrethan the $1.8 trillion the United
States currently spends in a single year on medaral for all citizens.

To put the benefits estimated here in some perspedtderal homeland security
spending (currently at about $31 billion per yezam) be projected to total $620 billion
over the next 25 years, discounting future spendtrtge government’s long-term
borrowing rate of 3 percent and assuming a oneepéennual increase in real spending
over the periodin other words, the benefits from accelerating looand use for and by
the senior and individuals with disabilities poptites through 2030 are comparable to
what the federal government is likely to spend @mdéland security over the same
period.

The benefits estimated here are clearly substaartialunts, but they seem
reasonable compared to other estimates of theilenébroadband more broadly. For
example, the $300 billion in added consumer weléameually generated by broadband
for the population as a whole that Crandall andkdac have estimated would translate
into several trillion dollars in cumulative savin@sscounted by an appropriate interest
rate) over the 2005-2030 period.

Clearly, with so much at stake, policymakers hdueng reasons to consider
measures to accelerate the deployment and useadind technologies for America’s
seniors and individuals with disabilities.



Table 7: Total Cost Savings + Output Gains (billios of $2005)

Year 2010 2020 2030
Base $89-150 $432-656 $927-1,338
Policy $163-277 $754-1,156 $1,459-2,185
Difference $74-127 $322-500 $532-847
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