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Abstract

We heve reviewed ten mejor public problems chellenging our Nation as it enters the new millennium. These are defencs,
healthcare costs, education. aping population, enesgy and environment, crime, low productivity growth services, income
distribution, regulations, and iofrastructare. These problems share several featvees. First, each is so large, ¥ i€ wars colbved: it
would have major impect on the U.3. economy. Second, each is resident in a socioeconomic system containing non-linear
feadback loops and an adaptive human element. Third, each can only be salved by our political systern, yet thess problems
are not responsive 10 piccemeal problem solving, the approach aditionally uzed by policy makers. However, unless each
problem is addressed in the context of the system in which it resides, the solution may be worse than the problemn. Crr political
system is immersed in reams of disconnectsd, enintelligible information skewed by various special interests to sugezest policies
favoring their penicular needs. Help is needed, i rational splutions ihat serve public interests are (o be forged for thess ten
problems.  The simuletion and medeling tools of physical scientists, engineers. economisis, social scientists, poblic policy
expents, ang others, bolstered by the recent explosive growth in massively parzllel computing power, must be blended together
oo synthesize modeis of the complex systems in which these problems are resident. These models must simulate the s=emingly
chaotic human element inherent in these systems and suppett pollcymakers In making informed declsions about the futuce,
We propose aliering the policy development process by incorporating more modeling, simulation and analysis to bring about a
revolution in policy maldng that takes advantage of the revolution in engineering emerging from simulation and modaling,
While wa recommend major research efforis o address sach of thess problems, we also observe these 1o be very complex,
highly interdependent, multi-disciplinary problems; it will challenge the U.S. community of individoal investigator researchers
to make the cultural wansformation necessary to address these preblems in a feam enviconment.  Furthesmors, models that
girmularz future ehavior of these complex systems will not be exact; therefore, researchers must be prepared to wss the modeling
and simulation tools they develop to propose experiments (o Congress. We recommend that 1ea laborstoties owned by the
American public be selecied in an interageney compelition io 2ach manage and host a 31 billionfyear MNahional effort, each
focused an ond of thess ten problems. Much of the supposting research and subsystem modeling work will be conducted 21 10,5,
universities and ar privale firms with refevant expertise.  Success of the Manhattan Project at the middle of the 20th century
provides avidence this leadership model works.

1 Jamer Goveris on elecirienl and niviear engineer. His policy expenience includes five yeurs working on science ond izchnolopy policy development for
Scnalor Domenicl, Scnator Roth, the Houss Science Commiucs, the Depaimest of Encrgy, and e Evpanment of Commerce. He perfommed dthese
services through fellowships offered by the losiltuie of Elkcirdeal and Electtonkes Englnsers, He 1s eomently Head of the Depacment of Eleendenl ond
Compater Enginsering, Kenering Univericy, Fiin, Michigen. He con be reached at S100762- 7900,

Z poui] Huray & a physicist and engineer. He cpent five years working for the While House Office of Science and Techoology PoTicy (OETP) during the
Reagn mid Bosh adminisouions. He chalred the FOCSET Conspities on Competer Besenrch and Appliearions betseen December 1955 and Decsniber

1959 when it devaloped policy leading w the cmadon of the Intamet.  He hag alse worked ot Ouk Ridge MNmicmal Laborarocy. He B comocty
Distinguizshed Frofzssor of Fhysics ond Engincesing of the Unlversity of Sooth Coeolina,, Ha can be renched at §03/777-0520,




{. Execuiive Summary

A, Introduction

At the beginning of the new millennium, as the workl's only superpower, the U.S. is the world's
economlc, milltary, and political leader. The Cold War is gver, tha U.S. economy fs sound,
unemployment and inflation are at modern lows, and in 1998 the Faderal government will spend
about $39 billlon less than it receives in tax revenues. Apocalypse conngisseurs are depressed
and temporarily silanced by their frulftless search for doom. Many are proposing that these
“good times” may last for an additional two decadss. If that is the case, we face an
unprecedented opportunity & solve an array of complex problems that have been chipping
away at L.S, aconomic growth, Nafional security, and social well-being for several vears, At
the same time, several of our Nation’s leaders are calling on the R&D community to ardive at
ideas for science and tachnology policy that could hava a major impact on the future courss of
gvents. Others are calling on Congrass and the President to think big and cdevelop grand
ennabling kleas. Invigorated by recalling the spirit, dedication and sueoess of those thet served
our Nation by working on the Manhattan Project at the middle of the twentisth century, we
racommend that our Mation mobillze major R&D programs to atldress those problems
described in the following sections. Big ideas addressing these public issues will not just
magically appear, they will be derived through thoughtful analysis of compleX systems using
simulation, meodsling and research that pushas interdisciplinary knowledge io new heights.
Political processes alone have not and will not solve these problemns.

B. The Problems

1. Emerging Dafense Issues. Today's defenss issues lack the clarity of the Cold War, yet the
L.8. defense community must prepare for & wide span of security challanges. Threats to U8,
security that are emerging include domestic and international terrorism; intemational chime
cariels; nuclear, chemical, and biotogical weapons proliferation; regional conflicts arising from
multipolar distribution of regional powsr; the rise of China as an Intemational economic and
military power; border control; civil unrest; rising nationalism zround the werld; proliferation of
drugs; religious and sultural confiicts; foree readiness issues; assuring access to foreign oll and
natural gas, particulady in the Persian Gulf and Caspian Basin regions; oveycoming impending
shortages of naturel resources, especially water; rapid force deployment; amd pethaps
sventually the resurgence of Russia in a new and unprediciable political state.

As aur mifitary investment spirals down to below 3% of GDP, we are particularly concemed that

U.S. military capabilifies be able to support our foreign policy cbjectives during a period when,
of necassity, our foreign policy iz adapting to tha U.S. being the weorld's only superpower.
Despite the fact that some polls suggest the public is gradually losing interest in defensa issuas,
this is not the fime to cut our investment in defense R&D. We should instead be increasing
Federal defense R&D in preparation for unexpected events and be preparing robust military
capabilities that position us for threats that could evolve over the next 20 to 50 years.
Furthermore, we must prepare for the wide asymptotes of foreign policy responsihilities that
could accrue to the world's only superpower.

+ We must, In particular, vigorously support defense research that prepares the U.S. to
counter proliferation of weapons of mass destruction (WMDs), limit the expansion of
international crime syndicates, and control terrorism throughout the wordd.




+ We must search jor creafive ways to assist Russia in developing a likeral democracy
stbject to the rule of law, and help evoive a Russia that Is able to control the criminal
element that is destraying enfrapreneurship and econamic development.

+ We must research the widest potentfal range of U.S. foreign policy options and idsntify
military systems and defense R&D required to support these poficy lirits.

2. The Hsaltheara Cost Prablam. The cost of health carg in Amertica has risan to over $1
frilion, or over 14%: of GDP, This iz betwsen 1.5 and 2 fimes that of the rest of the
industrialized world, In cornparison, France spends 9.9%, Germany spends 2.6% and Britain
spends 6.9% with little noticeable disadvantage in the quality of healthcare services or quality of
Iife. Despite the fact that Japan's population is older than the LS. population, Japan only
spends 7% of its GDP on healthcare and its citizens live 4 years lenger than Amaricans do.
Bacause the elderly have much higher health care expenditures than other age groups, as

America ages, heath care costs will soar, perhaps to 25% of GDP by the middle of the next

century. Reduced personal savings have financed much of the egcalation in health cara costs,
In our current system, there are few incentives for health care services providers to increase
thelr productivity and reduce charges and there are few opportunities for consumers to
hegotlate prices with services providers.

The L.S. should initiate a major research program to investigate healthecare system altemnatives,
Because of the magnitude, complaxity, and importance of the healthcare cost problem, # is
economically rational to iniiate a $1 billion per year publicly funded research program that
would be tasked to arrive at an entirely new design for a healthcare delivery system.

The major components of this program would include:

+ Develop systems modsls ranging between a state-funded system and an entirely free
market system that includes breaking down healthcare systems into subsystems that
allow comparlson of the cost and effectiveness of various subsystem oplions.
Alternatives to the U.S, model would be synthesized from these systems models.

+ Compars the U.8, healthcare delivery models at the subsystems level and their costs
and outcomes io those in other countries.,

+ |dantify necessary regulatory options.

+ [dentliy technologies that could lead io substantial reduction in healthcare costs and
propose a partnership of privaie and publie furders to develop thess technologies.

4. The Education Problem. In 1995 the United States spent $668 million or 9.2% of GDP on
prekindergarten through post-secondary educational services and content.  Of this fotal, $318
biflon was spent on ¥-12, $189 billion was spent on post secondary, $50 billion was spent on
workforce training, $45 billion was spent on the consumer market for education products, $30
billlon was spent on pre K, $10 bilicn was spent on training programs, and $10 billon was
spent on child reform. In 1992 U.S. public educaticn expenditure per child was $11,880 and
was only slightly exceeded by that of Switzerland, was almaost identical to that of Japan, was
appraximately two times that of France, Austria, Belgium, and Denmarl, and was approximatsty
50% higher than that spent by Sweden, Norway, and Irgland. We have nearly 60 million




{(almost 25% of our population} full- and part-time students enrolled in courses throughout the
LS.

Education smploys 55% of local government workers and 45% of state workers. With these
levels of smployment and their well-organized union, publicly employed educators are able to
control both bcal and state politics.

Despite our massive MNational investment in educatlon, several concermns surround our
education system. These concems have three primary componhents:

+ the quality of K-12, particularly 5-12 math and sclence education is inadequate,

4+ college costs are excessive, and

+ tha U.S. has failed o design an education system that promotes and cifers education
from cradle to grave.

Like crime problems, many believa they know, without the benefit of research, just exacty what
the U.S. needs to do to address the problems in education. We recommend that the followiny
ideas be examined in research intensive experimants,

To address K-12 math and sclence education quality, we recommend that pilot research
programs be established in the following areas: (1) Start schocd voucher projects in about two
dozen U.8, cities. In those schools attended by students using vouchers Introduce a national
testing program to monitor progress of these students and benchmark these tests in an
equivalent number of other schools not attendad by voucher-funded studenis. {2) Develep and
implemsnt a national program to measure what is working and at what economic cost in
attempts throughout the nation to improve K-12 educafion. (3) Develop a national program 1o
fast track qualily retired engineers and scientists for teaching K-12 math and science. (4}
Initiste a major research program ic identify ways to intredisce competition inte K-12 education
and to address the pros and cons of the public giving up ownership and operation of K-12
schools. {5) Select 10 K-12 programs around the nation for a naticnal experiment in
technology-intensive educatlon over the Intemet. Include in this research ways to increass the
productivity and reduce the costs of K-12 education. (6) Develop and field-lest a math and
science teacher incentive program. (7) Select 10 schools around the nation for a major
experiment in which each math and science teacher in grades 5-12 has af least a BS degree in
either math or sclence, rather than an adircation degree.

To address college costs we recommend that pilot ressarch programs be started in the
llowing areas: (1) Conduct a rmajor siudy of cost growth in both private and public universities
and identify those factors that have driven cost growth. In particular, identify those universities
that are shifting the cost of graduate research to undergraduate tuition. (2) Research the roles
ot universities in other nations and identify those roles that other nations’ universities havs fillad
that have had unusuzlly high public return. {3) Fund cne state with a strong pfivate and public
education system to conduct & massive expetiment in education by redirecting their flow of
public funds from public unlversities in iheir siate ioc students that attend any university, public
or privata, in any state. (4) Research the averall social costs of peer review and determing how
much, if any thaese costs cutweigh the benefits. (5) Initlaie a major research program to
investigata the pros and cons of shifting the accreditation emphasis in university education from




the educational inslitution, the educational process and the facully to accreditation of the
graduate. (8) Develop a national scorecard for universities based on the scores of their
graduates on the graduate record axaminafion in comparisen to their ACT and SAT scores as
incoming freshmen that can be used by education consumsrs for selection of which college
they wish to attend. (7) Conduct a major research program that identifies ways 1o use
education technoiogy to deliver the equivalent of university education to cur citizens at costs
less than one-half current cost, '

To promote continuing education, we recommend that pilot research programs be started in the
following areas: (1) Conduct & major research program to study the success in China, Turkey,
and other nations uslng continuing education provided through distance lsaming to identify low
cost ways of providing distance leaming oppertunities throughout the U.S. (2) Task the U.S.
Department of Education to develop a distance leaming program in information sciences and
computer programming that is available to all citizens through the Internet. (3) Develop a
national retraining program for mid- and [ate-career engineers that brings them up to date in
software development and information sciences.

4, The Aging Problem. At the beginning of this ceniury, 4% of U.S. citizens wete 65 or older.
As wa approach the end of thiz century, 13% of the populaiion (32 milion U.S. citizens) are
over 65 ysars of age.  Since the beginning of the 20th century, the population of the LS. and
the population of those under 65 have both hipled, but the population of those over 65 has
increased by a factor of eleven. By 2080, about 80 milllon Americans or 20% of the U.S.
population will be over 65. The lsading edge of the baby boomers, those 76 million Ammericans
born between 1945 and 1964, will reach retirement age in 2010. After that the 65-74 population
will show dramatic growth aver the next 10 years and by the middle of he next century the over
85 age group will have grown to the same size as the 85-74 age grouyp is today,

When ong examines the growth rate of vardous groups in the population, it is the over 85 group
that stands out. This popuilation group wilf grow at a rate of 4.4% over the next 15 years while
the overal] population is growing at a rate of 1.7%. When the baby boomers reach retirement
gge in 2010, Social Security and Medicare costs will escalate. Howevar, by the middle of the
21st ecentury when they reach 85 years of age, their impact on Medicare and private savings will
be massive. Unless there is 2 breakthrough in Alzheimer's disease research, 50% of the over
88 population, or 2.5 million will have Alzheimer's disease. If one conservatively adds another
7.5 million Alzheimer's patients from other age groups, we can expect to have 17 million
Alzhaimar's patients and a minimum of 35 million peopls will he providing their care at an
annual national ¢ost in excess of $500 billion, or 2.5 fimes our current annual cost for Madicare.
Alzheimer's disease alone is sufficient to break the Medicara bank.

When Social Security was started there were B pecple making Social Security payments for
each retired person. We are now down 1o 3.3 people making Social Security payments for
each retiree and we will be down to between 1.6 and 2 wage earners when the baby Boomers

are well into retirement in the year 2030. By 2020 the imaginary Social Security “trust fundd” will
peak at $3.3 million. However, that excess will be exhausted by 2030,

In 1996 Msedicare provided benefite for 38 million Americans at a total cost of $200 billion.

About 80% of these costs are for inpatient hospital services. Medicare costs are expected to
have an annual increase of 8.9% and grow to $332 billion by 2002, Without changes in




Medicare benefits or a productivity breakthrough in the U.S. hsalthcare system, Medicare costs
will scar when the baby boomers hegin to recaive bensfits.

Medicaid is a means-tested program that provides health care for the poor. The Federal
govemment and states jointly fund it. At this time states are paying about 43% of Medicaid
costs and the Federal government pays about 57% of costs. In 1998 the Federat govamment
iz expected to spend $101 bilion on Medicaid. By 2008 Federal support for Medicald is
expected to grow to $210 billion.

The aging popation highlights several juncdamental problems that the U.S. must addrass with
substantial ressarch programs: (1} The lack of productivity growth in heatthcare services. {2)
Financial and cultural disincentives to keeping the aging population on the job and working, {3)
An inefficient education system that does not offer cradle to grave education opportunities and
emphasize workforce retraining that kKeeps seniors working. (4) Inattention to daveloping
systems that provicde care for the elderly at costs they can afford. (5) Undsr-investment in
Alzheimer's rasearch. (B} A political system locked-in to the use of political procasses for
decision-making that is rapidly falling behind the private sector in using medeling and simulation
to forge decisions that are systematically rational.

5. The Energy-Environmant Problem., The U.S. makes up less than 5% of the word’s
pepulztion bt we produca 25% of the world's goods and sarvices and we consume about 25%
of the world's ehergy at an znnual cost of $525 billion. The most popular intetnational
measurement wunit for energy is quadillion units of British Thermal Units or the gquad, Our
anergy supply ftom domestic sources is coal-21.9 quads, natural gas-19.2 quads, crude qil-13.8
quads, nuclear-7.2 quads, and renswables-6.6 quads. We annually import 22.4 quads; 18.9
quads of this is crude oil and crude ofl products. We export only 4.6 quads and 2.3 quads of
this are ceal. OF our annual energy consumption of 80 quads, 78.6 quads ars obtainad from
fossil fuels. OQur annual consumplion is distibuted as 329 quads for residential and
commercial use, 34.5 quads for industrial use, and 24.1 quads for fransporiation. Automobiles
idling in raffic jams consume about 3 quads of transportation snergy.

Despite a wide array of incremental advancements in energy technology, e.g., solar cells have
now baen improved to the point where only 7 years of operation are required to recover the
alectrical energy used in their manufacture, and an over 20 year pubdicly-fundsd R&D program
in enargy, our Nation has besn unable to articulate & systems-level National ensrgy strategy
that clearly klentifles the pros and cons of the issues, differentlates the roles of the private and
public sectors, lays out a roadmap for energy technalogy development with multiple technology
options, and rationalizes esnergy alternatives in temms of their environmental and aconomic
costs.  Focus on irvatienal, deoms-day scenarios has dampened public snthusiasm jor funding
research on energy and the environment.

The piimary issue diiving the future of energy consumption is global warming produced by the
combustion of oil and coal. While it is widely accepted that global warming is a reality, it is not
clear that these claims are real, If they are real, the magnitude of glabal warming is unclear,
what the conseguences will be is unclear, what it will cost to reduce global warming is
uncertain, and whether it is more cost effeciive to reduce global warming or learn to live with it
is unclear,




The annual 1.5, public and private investment in energy R&D is about $4.7 billion for an
industry sector whose annual sales are about $525 biflion. Thus, the total public and private
LS. R&D invastment in energy R&D is slightly Jess than 1% of sates. Furthermore, becauss
the private R&D Investment stream is focused on making profits for private firms while the
publie R&D investment stream is presumably focused on issues of importance to the gensral
public, there should be fittle ovedap in these two investment streams. The U.S. investment in

snergy RA&D is at the leve! of investment charactarisiic of a mature indusiry in which few public
izsues remain for consideration and there are few economic opportunities for companies.

However, because of environmental issues, the energy industry is likely to undsrgo a great deal
of change.

Energy and environment tssues are 0 naturally linked thak they must not be separated in
systemns modeling and analysis of sither issue. Melther should their research he ssparated
Institutionally. Global warming must be addressed as a research issue rather than a regulatory
Issue an It must includs:

+ [nvestigation of ways to promote additicnal carbon dioxide absorption by the ocean.

+ Extension of global climate modeling to include ocsan currents and predictions of how
global warming will affect various regions of the world and identification of the lowest
cost ways to cope with these effecis.

+ Modeling of all energy altematives and their impact on global warming and other
environmental effects.

6. The Crime Problem. Thase most affected by crime, America’s youth, seem least concerned
about crime, and those least affected by crime, Ameéricas elderly population, 2eem most
concamed about crime.

An absolute upper bound on the cost of America’s crime problem has been estimated from

diract and Indirect annual scohomic costs 10 victims {includes quantitative estimates ¢f the cost
of pain, suffering, and lost quality of life of victims) to be $450 billion. Victent crime accounts for
£425 billion in paracnal costs to victims and property crime victimizafion costs are $24 billion

per year. Of the $450 hillion figure, 77% ts altributed to quality-oflife costs that are based on
civil case jury awards. However, very few criminal cases go to civil trisls because the typical
victim loss is minlmal. Most crimes have less than $200 in victim loss, including medical
axpanees and lost wages.

There are approximataly 48 million crime attempts annually in the U.S. Mare than 16 million of
these are violent ciimes and attemmpted violent crimes {murder, rape, robbery, assault, child
abuse, drunk driving, and arson). In 1990, 31,000 deaths, roughly 75 percent of the number of
deaths annually attribuiable to automobile accidents, resulted from crime. Every two years,
more LLS, citizens die as a result of criminzl activities than diad in the Vistnam War. Each year
thers is about one violent crime for every 130 U.S, citizens. The rate of viclent cdme in the
LS. is several fimes that of other industrialized nations.

It iz estimated that 5.5 million Americans are in need of freatment for drug abuse. About 3.6
million have a cocaine habit and there are 810,000 usears of hercin. Of the total population of
those abusing illegat drugys, about 850,000 are in prison for drug offenses. Research conducted



in 1993 suggests that Americans spent between $49 billion and $90 billion on iflegal drugs. in
gomparison, the U.S, expenditure on prescription drugs in 1998 was about $80 bilion and for
over-the-counter drugs it was about $20 bitlion.

In 1994, 45 percent of thase arrested in the U.S, wore under 25 years of age. Many of those
arrasted were under age 18. Of particular concem in crime growth in the U5, is the increased
rofe of juveniles in commitling crimes, especially violent crimes. [n 1995 law enforcement
agencies amested 2.7 million people under age 1B; juveniles were involvad in 32% of all robbery
amasts, 239% of all wespon armests, 15% of al murder and 2ggravatad assault arests, and 13%
of all drug arrests. In 1895, the racial composition of the juvenile population was B0% white
{includes Hispanics), 15% black, and 5% other. Roughly aqual numbers of violent crime arrests
wore for white juveniles and black juveniles. Over the past 25 years, the aivest rate for murcler
by juveniles has guadrupled and their arrest rate for rape and robbery has maore than doublad.
About 70% of juvenils offenders come from single parent families. Putting & child in refomm
schoo] for one-year coste about $50,000. This is sbout 25 percent more than the cost of
sending tham o a private university,

Despite the seriousness of America’s crime problem, most of the money and effort devoted to
solving it are restrictad {0 one approach - incarcerating persons who have already committed
erimes, The V.S, is currently on an incarcerafion bings. One-third of all young African-
American males is in Jail, in prison, ot on parole or probation, African-American youth make up
only 15% of our nation’s young people, yet 49% of all youth arrested for violent ¢crime are
Adrican-Americans and thay cccupy 65% of all bed space in datention facilifes. Many In the
non African American community inierpret ihese data to mean that African-American males are
predizspased to commit crime; the African-American community inferprets these data to mean
that the criminal justice systemn is predisposed to arrest, convict, and incarcerate African-
American males.

The inability of ihe U).S. to address the crime problem almost entirely stems from the fact that it
i$ a public problem whose solution falls under the purview of our political system. For reasons
that escape our understanding, the crime problem is one that every person in the country,
including politicians, seems to believe has a straightforward answer and, thersfore, does not
need meaningful research. Even though Americans consistently express concern about crime,
the nation’s Investment in crime research is very small. While the National Institutes of Heaith
annually spend $15 billion zearching for cures to dizeases, all Federal agancies cumulatively
invest about 50 million researching one of American’s most sericus diseases, cime. The
Federal government annually spends about $13 billion enforeing drsg laws that are not well
supported by research. Some are even in conflict with the limited research that exists.

We recommsnd that the U.S. establish a $1 billion Faderal program on ctime research including
the astablishmeant of a tachnelogy evaluation centar recommanded in 1993 by a national panel
of ¢crime exparts. This $1 billion program should be equally invested in (1) research on the
causes and effectiveness of measures to limit crfme and (2} technology that prevents crime,
increases the risk of being caught when committing crime, and reduces the cost of incarcerating
those convicted of crime.

7. Low Productivity Growth Services Industries. As a nation approaches full employment,
as the LLS, is currently doing, and its population stabilizes, as many European countries are
currently dofng, further economic growth must come from increases in the gross fabor




productivity of the workforce. During the 1970s and 1980s, the fraction af the U.S. worldorce
that worked in goods production - manufacturing, construction, and mining - dropped from 26%
of the workforce to 19% of the workforce, During the same period, thoss employed in services
Industries grew from 62% to 70%. By the mid 1990s, 72% of the U.S. workforce was smployed
in services industries,

Between 1980 and 1930 the growth rale in gress labor productivity of the U.S. manufachining
sector was 3.3% in compatison to 0.8% for the services sector. Gross labor productivity growth
in the seyvices sector was unchanged from that of the 1970s. The productivity revival that took
place in the manufacturing sector during the 1980s did not penetrate the services sectors,
Productivity growth in many of the services sectors, especially govemment, health care and
education, has stagnated.

There are numerous actions that government might take to improve the productivity of the
stagnant services sectars. {1) Recognize that govermment is a satvices industry and that it is
desirable to increase the produchivity of government-provided servicas. {2) Support RED that
searches for ways to imgrove the productivity of services, paricularly these services in which
government makes major investments, e.g., healthcare and education. (3) Improve education,
particularly the education of those that rmight wotl( in the senvices sactor, by intraducing the
manggement concepts of tofal quality management, benchmarking, just-in-time, process
reangineering, teaming, continuous improvement, and competitive principles in K-12 education.
{#) Maintain a stable macroeconomic emvironment, {5) Avold regulations whose public and
private costs excead their public benefits, particulady those that impose great costs on services
companies and reduce their productivity.

It Is clear that increasing the gross labor productivity of productivity-stagnant services is a
subject well worthy of research and well worthy of research funded by the public. The three
targest offenders of bow productivity growth are all clossly affiliated with services owned or
heavily subsidized by the public: government, education, and healthcare. Productivity
enhancement research should focus on these thrae areas.

8, The Income Distribution Problem. While the U.S. sconomy has been growing at an annual
rate of 2.4% per year, that growth has not baen uniformly distributed throughout cur population.
The tlsing tide of national income growth has not lifted all boats. Stagnation or reduction in
income of middle and low-income wage eamers is & ticking time bomb that will aventually

stimulate social instabiity, economic class conflicts, less education, political instakility, growth in
crime, and slow economic growth.

In Western Europe, a male worker in the boftom 10% of the eamings distribution earns 68% of
the median worker's income; in Japan, that male worker eams 61% of the median. i the
United States, he earns 38% of the median. The problern of low pay is not simply a matter of
low-skilled immigrants or poorly educated minotity youth. It is a problem of the owverall
distribution of income.

The 20% of househokis with the highest incomes received 44% of all housshold income in
1974. By 1994, their share had increased to 49%. During this 20 year period those households
whose income was in the bottom 20% slipped from 4.3% of all household income to 3.6% of all
househald income. During this same 20-year pariod, the share of household income going 1o
the micklle §0% of households dropped from 52% of all household income to 47% of all




household income. In 1974 the income of the top §% households was 6 times the income of
the bottom 20%. By 1994, this ratio had increased to 8 to 1.

The median U.S. family income after inflafion was $36,959 in 1993 in comparison o $36,893
(1993 dollars) in 1973 In spite of the fact that there was a significant increase in two income
wage earners. Although median household wages rose from $35,082 {‘06%s) In 1895 to
$35.492 (06%s) in 1006, tha wagae increase was fully accountad for by gain in wemen’s wages
which offzet a net loss In meon's wages. Six yoars ofter America’s economic boom began; the
median worker has experienced a net wage decrease of 8%. Fully 29% of the increase In
family income has gone to the top 20% of all wage eamners: The fop 1% has claimed §2% of the
growing pie. The middle two-thirds of tha Amerlcan work force now sarns less than the one-
fifth at the tep. Inequality has bacome an end-of-century blight on America.

While some have touted professional education as the solution te the incoms distibutlon
problem, this problem just isn’t that simple. For sxample, engineers’ incomas have been
stagnant for over two decades.

It is clear that the issue of how the banefits of economic growth are distributed to a socisty and
how that distribution affects future economic growth, unemployment, inflation, and the ability to
meintain & liberal democracy are well worthy of systems modsling and simulation.  With no
redistribution of wealth, workers have liitis incentive to provide the work necessary to creale
wealth. At the oitier extreme, very high wealth redistribution, enfrepreneurs have Gttle incentive
to create the innovations that drive wealth growth. Somewhere between thess extremes there
must be an optimum level of wealth redistribution that providas the maximum value {0 sociaty.
Wa are not comfortable thaf political processes can find this &lusive optimum. Research that
addresses this issue and its relationship to glebalization of the sconomy is well worthy of public
investment.

8. The Regulatory Problem, Various estimates of the cost of regulations range betwaen $500
billion and $800 hillion per year, Some conservatively astimate that federal regulations in 1985
cost Americans $654 billion (47% of the federal budgst} or cost the average American family
$7,000. Reviews of those studies of Federal rules and regulations for which compliance cost
estimates have been made (these studies do not include the cost of loss of company
productivity accruing fram compliance} Indicate that Federal regulations annually cost $568
billion. Of cotrse, regulations and rules of local and state governments are often heaped on to
Faderal regulations. If all of the hidden costs of regulations were inclisded along with the costs
of state amd local regulations, the annual price tag of regulations would be close to that of
heaith care, or in the $1 trillion ranga.

Some review the cost of regulstions and argue for wholesale deregulation. Of course,
govamment should only regulate what the public needs regulated. Thus, the issue is less
deregulation than how to optimize regulations to reach a compromise between private costs
and benefits and public costs and benefits. Because of the economic impact of regulations, it s
sxtremely important that thay be optimized for public and private good with great attention
focused on economics.  Peolitical processes, takan along, ara unlikely to find this elusive
opfimurm. ’

Weaknesses in the regulatory development process often Jead to regulations whose public
costs exceed their public benefits. Even though regulations are based on compromise among
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those with a stake in the regulations, today's processes rarely lead to win-win solutions that
stakeholders suppert. An improved process that promotes buy-in by all of those affected by
regulations is needed. Costbensfit anglyses performed by ‘honest-brokers® with no particular
stake In the regulatory debate can be combined with the war game process to introduce and
test major improvements in the regulatory process.

Congress has recognized the nead for cost-benefit and risk assessment analysis of regulations.
However, it has not yet addressed the organizational issue of reguiations. We argue that if
regulatory analyses are to be removed from poliical considerations, an independent group with
no vested interast in regulations should pravide the cost-benefit and risk assessment analyses
and |eave agencies to Implemesnt rsgulations and work with Congress on tha development of
regulations. Furthermore, Congress has not yet considered creating a mechanism to detemmine

whether or not the regulated might identify ways to game requlations and Congress has not yat
established a goal for how much the public and private costs of regulations are to be reduced.
We recornmend investing $1 billion per year in cost-benefit analysis, risk assessment analysis,
and gaming precesses with the requirement that witkin three years these achivitiss must identify
ways to reduce regulatory costs by $200 billion or the analysis groups would lose their funding.
Again, Congrass is addressing a complex system with piacameal steps with no real goals in
mind other than the appeasement of special interests. Political processes, taken alone, don't
alwvays lead to the best solutions.

10. The Infrastructurs Problam. The U.S. infrastructura is = complex system of
interdependent elements whose combined operation is vital to the security and well being of the
U.S. The three primary elements of the U.S, infrastructure include telscommunications,
transportation, and the power grid. Additional infrastructure elements include oil and gas
delivery and storage, water supplies, emergency services, and government services. The
telecarmmunications and power grid Infrastructure elements are privalely owned; the publlc has
no responsibility for thelr operation and maintenance. The transportation element is largely
privately owned; exceptions are highways and bridges. Therefore, the public has responsibillty
for building and maintaining highways and bridges. Howsver, because the U.S. infrastructure is
vital to the economic security of our Nation, the public shares responsibility with the private
sector for protecting the infrastructure against those that might threaten its existence.

America's transportation infrastructure is congestad, it is slowly deteriorating, and itis in need of
repair and improvement. Traffic jams are thought to cost Ameticans $80 billion a year in lost

time. The Federal Highway Administration (FHA} has determined that 28 percent of U.S. roads
ara in poor (o mediocre conditfon and 32 percent of the Nation's bridges are deficient. One of
four briciges on the National Highway System, the backbone of America’s road network Is

obsolete or has structural problems. Over 12,000 of the 42,000 annual highway deaths are
belisved to result from poorly designed roads, roads whose automobile capacity exceeds
deslgn limits, and roads that are inadequatsly maintained. Highway vehicle accidents are
estimated to annually cost $150 billion with about one-third of this being proparty damags.

Of the $31.5 billion the federal government collects in motor fuel taxes, less than $20 billion is
actually spent on maintaining and buikling roads and bridges, When state, local, and fedsral
taxes on motorists are added, the tolal transportation tax comes to $142 hillion each yvear. This
includes $80 billion in motor fuel taxes, $23 billion in license and registration fees, $5 billlon in
tolls, and $55 billion in motor vehicle sales taxes, vehicle property taxes, and miscellaneous
taxes leviad on motorists. Of this total collected, expenditures on roads are $82 billion. These
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Include $42 billion on capitzal outlays, $24 billion on maintenancs and trafiic services, $8.4 hillion
on administration and research, and $8 billioh on law enforcement and safety. Becauss of the
lack of incentives for highway and bridge construction companles to invest in
construction R&D, there [s very little {less than 0.5% of sales) private investment in
bridge and highway R&D,

The American Society of Civil Engineers (ASCE) estimates that we are underinvesting in our
roacds, bridges, and transit systems by $18.2 billion annually 1o maintain current conditons, and
by $42.3 billion o improve conditions and performance. ASCE calculates that driving on roads
in need of repair costs Amsrican motorists $23.7 billion a year in extra vehicle repairs and
operating costs.

It has bacome ingreasingly difficult to set asidle funds to support the testing and evaluation of
new highway ilechnologiss {for example, selsmic isclation and dissipation devices, high
performance concrste and stesl, bonding agenis for pothole repairs, a heated pavement
system, a high retroreflectivity traffic sign system, and a precast segmental overpass system)
that increase the lifetime and reduce the eost of highway maintenance. Reagulatory barriers
inkibit the: introduction of new, propristary technofogy into surface transportation systams.

In addition to problems with maintenance of the transportation infrastructure, it is possible for an
adversary to mount a structured offensive ageinst the U.S. fransportation, power and
communications infrastructure, whils disguising the attack. The U.S. computer systems
network s 80 vulnerable to malicious assaults that we may one-day face “an slectronic Pean
Harbor®, Examples of catastropha include: Wall Strest computer screens go blank during an
especially busy trading day. Autornobile manufaciuring fnes are brought fo a halt due o a
pregrammed power outage. Alr traffic coetrol systems bring aidiners in to land on a crowded
Los Angeles runway whers planes are taking off in the opposita direction. Al of the bank
accounts are empiied throughout a major city.  In addition, physical attacks on infrastructure
could include regional power disruptions, disruption in 911 calls becauss of repsat calf flooding,
bridges carrying automoblles, trains, and telsphone cables are destroyed, Intamet service
providars in a major city are disabled, efc.

This entire area is in need of systemic research that identifias options for the future, estimates

the costs and benafits of these varous options and lays out research roadmaps for realizing the
preferred options.

C. The Solutions

The economic consequences of these problams are immensa, A 20% reduction in the cosis of
healthcare, education, and reguations would allow an additional $500 billfon to be injscted into
the LS. economy for wealth-creating purposes. However, because of the economic magnituds
of these problems, there are many very influeniial, financially secure, special interests that will
prafer maintenance of the status quo. Every shrad of research that contributes in a major way
to solving these problems will be challenged and the credibility and competance of the
researchers wili be impugned. Those researchers and research institutions that prefer political
lite should avoid these issues.

Most of these problems have been around for several years. Each is a complex problem

whosa solution wilk have to be introduced through and by the U.S. political system. The U.S.
politkzal systermn for a varely of reascns has been unable to address these problems ot the
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systams level. Rather, it has only been able to inkroduce piecemeal solutions. If our political
systam as currently configured and by making use of its current processes, were sble to solve
these problems, most of them would already have been sdlved.

The primary output of research on these problems must be medels that permit informed
decisions to be made by our policymakesrs. Therefcre, the emphasis of researchers addressing
these problems must be less on solving thern than providing useful, date-based predictions of
future events and identifying interrelationships of controllable parameters that can ba used to
guide the political system in forging policy decisions that addrass thess problems. To accept
and adopt research Input into the political system, research findings must be made widely
available to the public in a language familiar to most of the public, the U.S. policy development
process must be adjusted to accept additional informed input, and the U.S. policy development
process must develop a meaningful way (o prioritize problems and solutions. in the Appenix

wa offer our suggestions for how the political systam should be altered ta incorporate research
on these problems into the policy development process,

Tha major componants of most of thesa problems are socio-economic and socio-political. For
researchers to make significant contributions to these problams, those with computer-based
modsling and simulation skills must team with sociologists, economists, management experts,
systams engineers, political sclentists, physkists, chemists, public policy experts, lawyers and
others. For this ta occur, major changes must take place in the cuiture of U.S. researchers, a
communily that has often eschewed teamwork and has a tradition of working as independent,
individual investigators. Members of the LS. research community are rerninded that unlass
some of these problems are solved, there will not be any public funds available for pursuit of
that favorite research topic they have studied for the last 26 years.

Because of the complexily of these problems, modsling and simulation research will never lead
o “dean”, indlsputable answars; rather, these tools will permit compatrisons of alternatives and
provide new ingight into the interrelationships batwesan parameters and it will offer insight into
the root causes of many of thase problems. Consequantly, the political systern must be willing
to evolve solufions in an atmosphere of experimentation in which several alternative solutions,
each supported by limited simulation and modeling and gach well-supported by pubfic cutcome
metrics, are pursued in parallel.

We recommend that 10 pubficly owned laboratorles be selected from the Nation’s 515 Federal

laboratories through a multi-agency competition to lead a Mational effort to develop models and
to simulate these complex systems we have described. Each laboratory would lead and
manage a $1 hillicn program. Most of these funds would flow-through these lead laboratories
and be distributed to unlversities, companies and non-profit institutes to support specific
research activiies. The lead laboratories would lead, manage, synthesize others research and
provide the advanced computing resources needed to support their problem area. The funds
for these activities would be appropriated to eech laboratony’s agency ownsr for transfer to the
laboratory selected to manage the activity. After 3 years, sach lead laboratory would begin fo
offer polley recommendations, including policy experiments, for pursuit by Congress. Some of
these must be long-term continuing acfivities, e.g., developing cost bensfit models for
regulations, while others should be completed within five years leaving only a continuing, low-
level research effort. With the emergence of massively parallel, high-performance computing at
the same time that we are gaining great insight into how to modef complex systems that are
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seemingly axhibiting chaotic behavicr, now is the time to attack a wide array of problems that
have long concerned the public.

Il. Preface

A. Malke a Big Difference.

The Honorable Mewt Gingrich made the following observaiion about our Nation's scisnce and
technology policy at The Council on Compeiitivenass Luncheon, October 1997,

We nead to go back o the vision Jevel, amd ask a seriez of very large questions, almost like
those agkad in '45 and 48, and '47 ...whal is our purpose aver he noxt generalion or more,
how do we organize to that purpose, how do we rescurce 1o that ptipose, and then how do wa
mesasure whether or not we'rte making progress? And so rather than come lo you and say,
‘Here's your budget,* what are we golng to da with your share of the monev for sclence--what
I'm inying to do is reverse iz wholg argument. ... You give me a sef of sirategic invesimenis
larga enough to be worth doing, and then make it my problem to go out and flgure out how 1o
find the money. ... And I'm just here lo suggest to vou whal we naed to do Is have the moral
courage o take a desp step back ... and say, If we had a blank slate lomorrow morning, ... what
are the projects, that it we were o have an alumni meeling 20 vears from now, we could say,
"That was worth doing. That made a big differance.”

B. Cathedral Bullders,

Pulitzer Prize-winning biographer David McCullough in & speech to Congress at a bipartisan
retreat in Hershey, PA, March 1997, offared the following,

There has never been, in any of our lifetimes, a momeni of such opporunily as now with the
Cold War over. And if we just lift up our eyes a littfe and hegin lo see what we might be abla o
do, we loo - we in our time - could be cathedral builders. We can be a greal founding
generation, like the Founding Fathers. ... 85 imporiant as balancing the budget may be, as
important as restoring civility and law and ordsr in the cifies may be, as important as fowrth-
grade testing may be, or school unitoims, they aren't the grand enncliing idsas that have baan
at the heart of the American experience and the ideal of the Cily on the Hill3

C. Blg ld=as.

Danlel Franklin, editorial director of The Econcmisi Intelligence Unit, in The Woidd in 1998,
noted,

The Unitad States is at the height of its military and moral powsr ... . The good Himes should be
the best moment for thinking big, amnd thinking ahead, America’s politicians are squandaring &
precicus interiude of peace and prospenty, which they should be using lo tackie issues that will
loom farge in ... {the) 21st century. ... From foreign policy to fighting poventy, from the 1ax
system o campaign-finance rsform, the market for Big Ideas should be wide open.

3 The Hill, April 8, 1597, p. 27.
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D. An Extraordinary Moment in Time.
Peter Schwartz, The Art of the Long Yiew, and Fster Leyden, Wired Magazine, predicted,

We are walching the beginnings of a global economic boom on a scale never experiencad
bafore. We have enlered a period of sustained growth that could evantually double the world's
economy every dozen years. We are riding the early waves of a 25-year run of a greatly
axpanding econormy that wilf do much o solve seemingly intractable problems like poverly and:
o ease tensfons ifroughout the world. And we'l do it without blowing the lid off the
amvironment. If this holds trus, historians will look Back on our era as an extraordinary momarnt.
They will chronicle the 40-yvsar period from 1980 o 2020 as the key years of a rernarkable
ransformation.*

E. Interpratation. While it is terpting to bask in America’s suphoric glow, Kotkin and Friedman
offer a cautious perspective of the future,

Millennial giddiness may well prove tragically shorisighled, To a large axtent, it reflects
not a widely shared prosperily but a yuppie nargizsism that hias snared both mainstream
ftharals and conservalives - a kind of cross-idecfogical delusion fueled by rsing stock
values and a robust demand for well-educated white-collar baby boomers. ... it is
certainly possibls lo imagine a sacond American cenlury in which nalional challanges
are honestly addressed and even successfully resolved, But it s profoundly self-
delusional o clafmm the future by ignoring the present.t

As Kotkin and Friedman suggest, the U.S. has not yet solved all of its problams. However, we
alzo balieve that the current "good times™ (at least for soma) provida us with an unprecedented
opportunity to address a wide array of problems that have long plagusd the public. Most of
these are multidisciplinery socioeconomic issugs: healthcare costs; education costs, quality,
and availability; crime; regulatory costs; disiribution of wsalth; ratfonalization of energy and the
environment; emerging defense threais; the aging population; low productivity growth services;
ste. Daspite the optimism of Schwanz and Leyden, we believe that big ideas addressing these
public issuas will not just magically appear, they will be derived through thoughtful complax
systems analysis, simulation and modeling and research that pushes interdisciplinary
knowledge to new heights.

Although our politlical system will play & pivotal role in solving these problems, political
processes alone have not and will not lead to solutions for these problems. In fact, our political
gystern Is unable to even prioritize these problems. Congressman George Brown recently
pointed out,

Congrass does have a rafional priorify-setting system. Unforiunately i Is largely zip
code-hased: anything close to my district or state is beitar than somsthing farthar away.

4 Bater Schwarlz and Peter Leyden, *Tha Long Boorn: A History of the Future $980-2020", Wired, July,
1997, p 116.

3 Joel Kotldn and David Friedman, "Don't Pop the Champagns Yat™, Tha Washington Post Nation:d Waekly
Edilion, .Juna 1, 1968, p. 17.
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But if tha science, engineering, and academic communily is serous about having a
different priority-setling process, the poliical system will need guidance from it?

To address these problems with Federal R&D seems simple. It is not. Blg Ideas that Mr.
McCullough and Mr. Franklin would endorse ag grand, ennobling, the ideal of the City on the
Hill, and thinking ahead do not casily emerge from spacialized R&D performers and institutions
with navowly framed missions that are preoccupied with funding inputs,

Mr. Gingrich is absolutely correct, we must develop a new vision for Federal R&D, we must
reorganize our Cold War R&D institutions, we must develop new ways for selecting R&D
projects, and we must develop metrice that tell us if we are making progress.  With the and of
the Cold War, our defense RE&D investmant has haan reduced and the arguments for such a
large Faderal invesiment in R&D have become fuzzy and nor-compelling to a public concamed
about crime and the availability and cost of health care, Without a single, focused threat to our
security that the Soviet Union possed, arguments for Federal support of R&D have drifted from
amphasis on the problem (the Soviet threat) and its solution (military armaments and the spacea
race), fo grandioss pronouncements of the wonders and mysteries of science and technology.
We expect the public will soon tire of these grand but vague endorsements and lose interest in

supporiing R&D at its current genarcus level unless it is redirected to address igsues the public
is concamead about. The following acdresses these concems.
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IV. Public Problems at the Turn of the Century

A description of public needs that the marketplace has not and will not solve that we believe
qualify as big issues worthy of the ideal of the City on the Hill follows.

+ First, we have not attempted to define how much federal R&D is required to sclve these;
however, we recommend that this assessment be made.

+ Second, this is not a priority list Congress and the President, not scientists and
enginesars should establish and itnplement a credible prioritization process.

b Congreseman Geome E. Brown, Jr,, Past and Prologue: Why 1 am Oplimistic About the Future, a spsech
givan on Apedl 20, 1868, Mr. Brown was tha Wiliam [ Carey lecturay al tha AAAS Collaquium on Sclence
and Technplogy Policy.
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+ Third, these are exceedingly complex preblems that will likely require partnerships of
companies, universities, and federal labs to find solutions.

1. Emerging Defense Issues

A. Defense R&D Supports Foreign Policy

The big news in military security of the last decade is that the Gold War is over. Not wishing to
interrupt the celebration parly, we nevartheless think it worthwhile to examine what the Celd
War was and the impact it had on .S, investmant in R&D. Not only did the Cold War drive the
DoD's RAD invastmeant; it drove the A&D investmant of NASA and much of the DOE's. The
Cold War even provided the justificatfon President Eisenhower needed to launch construction of
the 45,000 mile LS, interstate highway system.

Richard Pipas, Profeéssor of History, Emeritus, at Harvard University offers & clear perspective
an why the Cold War existed.

The seven decadas of ULS-Russian hostility that followsd the Bolshavik coup d'etat
were the result not of & conflict of interests but of the peculiar naeds of Russia's
conguarors, the Soviet ruling elife. The Bolsheviks selzed power In Russia not to reform
thelr counlry but to secure g base from which o launch a worldwide revolution. ... To
remain in powsar, they needed revolulions fo break out in the indusirialized couniries of
the West ... . The Cold War was an anificlal conffict inftiated and aggressivaly pursued
by a dictatorship that Invoked fo its people phantom threats o Justify its illegitimately
acqufred and lawlessly enforced authority. No concessions fo the communist regime
could aftenuate its hostility because its very sorvival depended on it: as in the case of
NMazi Germany, belligerency and expansicnism were bujlt into the system.”

The Wast's investment in the Cold War countered the expansionist intenfions of the Soviet
Union. It was because of the Cold War that the U.S. maintained a defense investment in
excess of 6% of GDP, and made a public investment in R&D that dwaried that of other
govarnments.

Unlike the Cold War, today's security threate are diffuse and unfocused, and are, thorefore,
maore complex and difficuit to countermeasure than the Soviet threat.

Newlonian mechanistic melaphors have dominated in warfare for years. By applving
finear metaphors o conflict, and ihus adopting a lnear mind-set, the miftary I
inadvertantly constraining fseif ingide a restrictive box. ... The Coid War factliiated and
reinforeed the machanical metaphor through a well-defined enemy, traditional tactics
designad specifically for thaf enemy and strict adherence fo a traditional operations!
idea. American milftary doctring operated within ifis framewaork, and as a resuft, if was
uitimately lingar: for every action, there was a calculated step thal folfowed. In the
background, there always loomed the ‘finat” step of & nuclear solution.®

Hays, Vallance, and Van Tassel echo this themae,

7 Richuard Pipes, “Is Russia Sl an Enamy?™, Forﬂrgn. Affalrs, Movember-December, 1987, p. 66-87.
8 surface Warlare, “The Complexity of War: Engaging the Challangas of Disorder”, January/February,
1998, p. 5.
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Although the Unifed Siates still has global interests, the threals are move difficuilt to
Idenilfy, are less vital lo U.5. security, and may neither demand nor deserve a mililary
responss.  Thus the other components of U.S. naffonal sectirlty have received increased
emphasis. In fact, some analysts contend that the most significant threats o U.S.
gacurity ara economic onas such as the national debt and trada daficits, secial problems
such ag drug abuse and poor education, demographic problems such as ovempopiidation
and migration, emironmerntal concerns such as clear air and global warming, and
resource conceimns such as "enargy securlly” and “food sacurily.” As a result there Is no
consensus vel on what America's post-Cold War securfly strategy ought to be. ... There
also is no consensus on when and how the military componant of U.S, pational security
should be used.?

Today's defenss issues lack the cdlarity of the Cold War, yet the U.8. defense community must
prepara for a wide span of security challenges. Threats to LS, security that are emerging
include terrorism  (both imternational and domestic); intemational crime cartels; nuclear,
chemical, and biolegical weapons proliferation; regional conflicts arising from multipolar
distribution of regional power; the rise of China as an international economic and military power,
harder control; civil unrest; riging nationalism around the werd, proliferation of drugs; raligious
and culural conflicts; force readiness issues; assuring access to foreign oil and naelural gas,
particularly in the Parsian Gulif and Caspian Basin regions; access to impending shortages of
natural resources, particularly water; rapld force deployment; and perheps sventually the
resurgence of Russia in a new and unpredictzble political state,

A Rand study idantified several amerging new sacurity threats including lethal aivborne virus; a
fagcist coup in a nuclear-armed country; an earthquake in highly populated areas of California;
2 new Cold War; and revolutiort and collapse of friendly naiioris. This study also pointed out
that a drop In the cost of placing satellitas in earth orbit or a breakthrough in sensor fechnology

. that made oceans transparent for submarine delection could also Impact U.S. defanse
strategy. 10

Unless ULS. security Is clearty and directly at rigk, ag would be evidenced by a direct attack on a
U.S. city or U.S. physical infrastructure thai took Americans' fives, the U.S, military must be
prepared to respond fo less urgent threats, a.g., Somalia, quickly and with little loss of LLS.
lives. That constraint has great impact on .S, response options and it has profound
implicatlons for the types of milttary systems the U.S. must develop. Newsweek repotts,

The only way fo achieve a rafatively bioodless viclory over a well-armed opponent is lo
dopioy so much force, so swilly, that the enemy Iz ovarcome by ... “a ragime of shock
and awe.” [V's the technique of the sireet mugger: sudden, stunning violence thet
patalyzes the victim’s wilf to fight bacic.??

Sun Tzu said,

5 Pater L. Hays, Branda J. Vallance, and Alan R. Van Tassal, “What Is American Defense Policy?, in
Amercan Defenso Policy, edited by Pater Hays, Brenda Vialanca, and Alan Van Tassa, Seventh Edition,
Johns Hopkins University Press, 1997, p. 1.

¥ Zalmay Khalilzad and lan Lesser, Sources of Confllct in the 21* Canlury, Gazalls, 1998.

1 Newsweek Spesial lssue, Tomorrow's New Face of Batde™, Wintar 1897-88, p. 66,
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in military campaigns | have heard of awkward spaed but have never sean any skill in
fengthy campafans, No country has éver profifed from pretracled warfare.'2

Of course, the growing reliance of U.S. military systems on commercial technology means that
U.S. military strategists must plan their swift and bloodless military responss with military
technology built from compeonents and pigce-pants that are also available to advarsaties. Thus,
differentiation of military technology among military adversaries is less a product of
technoogical genius than invesiment. Those countries able and willing to make the investment
cen have the most advanced military systems in the world.

Just as companies develop a business skrategy and develop an R&D program 10 support that

business strategy, as llustrated in Figure 1, natlon states davelop a forgign policy and devslop
military systems and military RED programs to support that foreign policy.

Foreign Policy Minimum Options
il

Maximom Options

Military Systems “

Minimum Range of Capabilities

Maximum Range of Capabilities

\ 4

Defense R&D  gap sor MinimumCapabilities

Ré&D for MaximumCapabilities

Figure 1: lllustration of how a ranga of future foreign policy options may be used to
define a range of military systems needed for the future and how the range of
military systems needed can be used lo define a range of defense R&D needs. A
nation state that wishes 1o anly invest in R&D that supports a minimum range of
military systems capabiliies must not then pursue a maximum range of foraign
policy options, Vietnam serves as an exampla of pursuit of a foreign policy option -
stopping the further spread of communism - not supported by developmernt of
military systems that the U.S. was willing to use in combat.

With tha end of the Celd War, (.3, joreign policy has lost clanty and seems to have been
overcome by day-fo-day tactics. Some argue that U.S. foreign policy has no strategy that
defines WS, vital interasts in today's workl, defines present and future threats to those
interasts, and defines what is needed to address thess threats. In the zbsence of strategic
clarity that can be understood and supported by the Amerdcan public, U.S. foreign policy ks likely

12 Sun-Tzu, The At of War, franslated by Ralph D. Sawyer, Weshiew Press, 1994, p. 173.
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to lurch forward in fits and starts while moving from crises to crises.13  In Figure 1 we ilfustrate
the range of future foreign palicy options as variations in the span of a linear modeal,

In the absence of clear forgign policy cbjectives, it is difficult o clearly define what types of
militaty systems are needed and use these definitions to pull military R&D. As we suggest in
Flgure 1, uncertainty in foreign policy options leads to uncertainty in military systems
capabilities and uncertainty in defense R&D needs. Mot surprisingly, during this period of
uncertainty, it is convenient for military R&D to adopt a technology push perspective yather than
military system pull perspective. Of course, if Americans are confused about U.S. foreign
policy, the rest of the world must be equally confused. Many think that fie uncertainty of U.S.
forsign policy led Iraq io believe that the LS. would not interfere with thair occupation of
Kuwait.

Mart reminds us of the obiectives in war,

In discussing the subject of the obfective in war it Is essential fo be clear about, and io
keep clear in our minds, the disiinclion beiween the political and the mifitary objective.
The two are different but not separete. For natfons do not wage war for war's sake, but
in pursuance of policy. The military oljsciive is only the means o a political end.
Hence the military objective should be governad by the poliffeal objective, stibfect o the
basic condifion that policy does not demand whal is militarily - thal, is praclically -
impassible, ... History show thal gaining military viclory is net in itself equivalent o
gaining the object of policy. But as most of ihe thinking abouf war has been done by
men of the military profession there has been a very nafursi tendency to lose sight of the
basip national object, and identify it with the military aim. 14

Clausewitz offered the following obsenvation,

War iz nof merely an act of policy but a true political insfrument, a conilhualion of
political idercourse, carmed on with other means. What remalng pectiliar fo war Is
simply the pecidiar nature of its means. ... The political object is the goal, war is the
means of reaching ft, and means can never be considered in isolatfon from thelr

purposa.

While fn the 18005 Clausewitz saw war as a continuation of policy by other means, prior wars
were fought almost entirely for religlous purposes, often to prove or disprove the supremacy of
the gods of the groups at war. Milchemet mitzvah (Holy War) was jought as a war of
axternination against those thought o be ensmies of God. The Spaniards and Porluguese
gave the Indians in Central America and the American southwest the option of Christianity or
extermination. In response to Midianite elders commissicning the prophet Bi'am to curse the
people of lsrael, Moszes ordered the slaughter all Midjanites except female virgins. Until modem
times war was regarded as an instrument of religion and the right to declare war rested with
religious authorities’® As war has generally transitionad from a conflict of religions to an

13 James Kitfield, “Stratagic Muddie”, National Joumal, Novemnber 22, 1987, p, 2356,
M B H. Liddedi Hart, Siraieqy, Frederick A, Praager, 1968, p. 3561,

L3 Car Von Clausewitz, On War, edited and iranslated by Michael Howard and Feter Paret, Alired A. Knopf,
1993, p. 99,

18 partin Van Crevsid, The Trapsformation of War, The Fres Press, 1491, p. 135,
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instrum&nt of foreign policy, the frequency of conflict has diminished, but complexity has
increased,

While the Cold War brought clarity to foreign pdlicy, with its end, complexity and chaos have
emerged. In fact, Luttwak argues that cocherent policies no longer serve U.8. interests as the
world's only superpower.1? This means that if the U.S. is to develop a military force that Is able
10 support foreign policy objectives, the single most important queality of our military forces must
be their flexthility in aclapting to unforeseen circumstances. Incoherence in both foreign policy
end naticnal defense are the new models and thsy well may be the dominant models for the
naxt one or two decades.

The Economist explained,

it iz one of the puzzles of our time. The range of security threals facing the established
Industrial democracies seems fo be changing with bewildering and often alarming

speed. But fhe debate about how o head off these challanges is mestly stala,
bureaucratic and confined, not least by impenstrable jargon, o an introveried eifle, 18

Some of the U.S. military services are responding to this period of uncertzinty by daveloping
military capahilities, parficularly in the command and cantrol ares, that are responsive o the
uncertainty, chaos and complexity of war.

in a complex, open environment, command and conirol is fundamenially a process of
continuous adaplation.  The simple command and control model, the Obsservalion-
Oriantation-Decision-Action cycle {or OODA loop), essentially describes a process of
continuous adsptation to a changing situation. The military organization may be likenad
o a predatory animal - seeking Informalion, leaming and adspting In ts desire for
continued survival. ... Rather than thinking of command and controf both operating from
ifie fop of the organization foward the batiom, we should think of command and controf
as an adaptive procass in which “command™ is top-down guitfance and “control” is
bottom-up fesdback. 19

During thess uncertain times we should expect dskate to surround military strategy and it is.
The news media have reported that some senior officials in the Air Force believe that LS.
military strategy is on the wrong track.

Far more serjous are claims by Air Force officials that U5, military stratsgy - and the
war fighting models that support it « is fundamentally flawed, Air-power experts say that
because the strategy and the modeis are based on Cold War scenarios involving
massive, head-to-head engagements by land armies, with air forces largely in a

supporting role, they needlassly rsk the fives of tens of thousands of American troops.
The Rofes & Missions and Deep Altack Weapons Mix studies ... were the most

17 Edward M, Lutiwak, “Why We: Need an Incoherent Forgign Policy”, The Washinnton Quartery, Winter,
199&; ppi 21 '31-!

18 The Economist, “Playing Polomac Held'em®, July 17, 1998, p. 3.
1% pgjor John F. Sehenitt, "Command and {Out ofy Gontrol: Military Impfications of Complexity Theory,
Surface Wariare, Januasy/Febmnary, 1998, p. 11.
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exhausgtive look af these izsues sinca 1848, and they both show that our models don't
work and our warfighting strategy is all screwed up.20

There are disputes in the Army on the future roles of the Army’s National Guard as the Aymy
proceeds to convert the Guard from combat ircops to support troops to fill roles more like that
filed by the Arrny Reserve 21

Deaspita criticisms of the lack of certainty of U3, foreign policy, as we emphasize other places,
LS. foreign policy seems te include uninterrupted access 10 oil. Execution of this policy
requires maintaining a balance of power in the Middle East. Because world consumpfion of oil

Is projected to nearly double over the next 35 years {world consumption is growing at a rate of
2% par yearn), oil reserves in the Gaspian Sea region of Central Asia (bordered by Russia,
Kazakhstan, Uzbekistan, Turkmenistan, Iran, and Azerbaijan} rival the impordance of those of
the North Sea and Persian Gulf regions. The U.S., Ching, Russia, and other countries will
compats for a stake in these oil supplies.® About 70% of Russia’s Caspian Sea shoreline are
in tha republic of Dagestan, a republic in which a fast-growing community of lslamic extremists
are calling for secession from Russia and formation of an Islamic state. The pipsline that
cames Casplan Sea oll wast into Russia passes through Dagestan. 23

Although often denied, ancther element of U.3. foraeign policy somé&times appears to be filling
the role of world policeman. (A rule of thumb is that each military unit sent on a peacekseping
mission fies up three other units of the same size - one catching up on lost training and
maintenance, a sacond unit preparing to go on the mission when the first unit returns, and a
third unit raicled for specialists and specialized equipment te bring the unik on the mission to full
strength.24  Thug, peacekasping rofes have significant impact on the readiness of the U.S.
military io go to war.} Which beats we are willing to patrol isn’t clear - we engaged in Maitj,
Bosnia, and Sormnalia, bit declined peacekesping reles in Cambodia, Algetia, 8H Lanka and
Zaire.

Another major glement of U.S. forelgn poficy has been to maintain the ability to simultaneously
fight two separate wars of the magnitude of Dagert Storm. This might indlude simultanaously
fighting wars in the Persian Gulf region and in Korea. While Desert Stom was a succsss by
most standards; it required a major part of the U.S. military arsenal to achieve this success.
The Harvard defense scholar, Huntington, points out that Desert Storm utifized capabilities that
are sure o decrease as military spending is reduced,

To defeat Irsq, the United States deployed in the Persian GuUIf 75% of its active tactical
aircraft, 42% of its modern baifle lanks, 46% of iis afrcraft carriers, 37% of His army
personnel, and 46% of lts marine personnal,  With significartly reduced forces in the

20 James Kitlield, “The Air Force Wants to Spread Its Wings”, Natfonal Joumal, Movember 18, 1997, p.
2265,

2l Congressional Guanerly, *Bodged Crunch Has 2 Sarvics At War WEh Irzell”, January 3, 1888, p. &.
22 Tad Szule, "Wil Wa Run Qut of Bag?, Pararks Marzeine, July 19, 1938, p. 5.
2 The Evanomiat, “l oging Control?®, July 18, 1998, p. 45.

M Congressional Guartery Yealdy, “Strain ks Showing as Mililary Tdes to Do tore With Less™, April 25,
1998, p. 1082,

22




fulure, the United States will be hard put to carry out one intervention, much less two,
against substantial regional powars outside the Western Hemisphere 25

Eastward expansion of NATO has also been a major elament of U.S. foreign policy. Rscent
events demonstrate that U.5. foreign policy includes preventing the further spread of WMD;
however, apparently we have not been successful in preventing the spread of nuclear weapons
into Indla and Pakistan. While not widely discussed, the Cold War stratagy of containing the
axpansion of communism, particularly in the Americas, has been retained as an elemant of U.5,
forelgn policy. In exetcising this, the U.S. somelimes appears to be attiempting to democratize
the world, apparently under the assumpiion that democracies are more civil. Kaplan argues
that somse of the most uncivil nations in history have been democracies. He notes,

Bacausa both a middle class and civif institulfons are required for successiufl democtacy,
democralic flussia, which inherited neither from the Soviel regime, remains viclsnt,
unstabls, and miserably poor desplte fts 92 percent literacy rate. Under its authoritarian
systan China has dramatically improved the quality of life for hundrads of milffons of its
people. ... The fesson (o draw is not that dictatorship is good and democracy bad buit

that democracy emerges successfilly only as a capsione to othar social and economic
achievemenis. ... Democracy evolved in the West not through the kind of moral fiat we
are tying to impose throughout the world but as an organifc outgrowth of development,
European soclely had reached a level of complexity and sophishication at which the
gristocracy, so as not to overburden itself, had to confer 8 measura of eguality upon
other citizens and alfocate -some responsibiiity to them: a structuved division of the
population Inte peacefully competing interast groups was necessary if both yranny and
anarchy were o ba avorted,26

Whatever our foreign policy Is or evolves to over time, our investment in defense must be
sufficlent to support that policy. While our nation has the financial resources fo support
whatever federal budget we need for military security, a defense RAD budget projected to
decrease by 17.6% by CY2002 may not support the wids range of U.S. foreign policy objectives
that are Iikely to evolve over the next two decades. Senalor Strom Thurmond, Chair of the
Senate Armed Services Committee, explained,

Simply pul, wa have bean spending fawer and fewar doflars on our national defense
each Vear for an extended period of ime. As a maifer of fact, the amount of monay we
ara prasently spending on defanse raprosenis the lowest percentage of the gross
domestic product {2.8 percent} since before World War I, These decreases prasent
some very real and disturbing problems concerning the readiness, effectiveness and
combat potentfal of our men and women In unfform.27

We are particlaily concemed that the U.S. defense investment, especially the R&D
invastmant, s Inadequate to propery address emerging International and domestic threats.
{For comparison, paciflst Japan spends 1.6%, Russia spends 7.4%, France spends 3.1%,
Britain spends 3.19%, and China spends 5.7%. In 1997 China increased defense spending by

2igamusl P. Hunlington, The
1998, p. 90.

25 Robart £, Kaplan, “Was Democracy Just a Moment?”, The Allantic Monthly, Becember, 1287, pp. 55-50,
27 Senator Strom Thurmond, “We Need a Strorg Defanse Syste”, The Hill, May 33, 1985, p. 12.

gar. Simon and Schustar,
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12.7%.22 Absolute comparisons for 1995 defensa spending reveal that the U.S. spent $278
billion, NATO Europe spent $187 billion, Russia spent $82 billicn, Japan spent $50 billion,
China spent $32 hillion, and non-NATO Eurape spent $31 billion,29)

Wa close this section with a reminder cifsred by All,

Military power i= a necessary ingredient for polifical and economic success in
Iniernational refations, but hot the sofe Ingredient. No malter how militarlly powerfuf a
nation is, force cannot achigve thosa things for which only political skil and econormic
industry are sufted. In an anarchic world, it is better (o be milltarily strong than weak.
But such strength alone, aspecislly when thers are other strong powers, I nol a
panaces. ... The efficacy of force endures. It must. For in anarchy, force and politics
are connected. By itself, military power guarantees heither survival nor prosperity. But
it s almost alwayvs the essenlial ingrodiant for bath. 30

B. Post-Cold War Landscape.

With the end of the Cold War, the U.S. has emerged as the suparpowser of the world (defined in
the following} a condition without precedence in modem history. Some argue that U.S.
hegemony will remain unchallenged throttgh the early part of the 2ist century. The
Econgtnist?? recently addressed the question of whether new superpowers could emergs in the
next 30 years. Four qualities were defined to ba characterisiic of superpowers.

+ Long-range milliary power. A supemower must have the aconomic resources to build
a nuclear arsenal capable of delivery around the word and this capability must be
sufficiently robust te survive surprise attack by ancther nuclear power. Additionally, a
supserpower must have &n infantry that can be sent to remote parts of the world.

+ Efiicient foreign policy machinery. A superpower must have a government capable of
deciding what it wants to do and the palitical clout to get these things done.

+ Public support for vigorous foreign policy. A supsrpower must have citizens willing
to fight and die for causes supported by the superpower.

+ Material interests abroad. A superpowaer must have practical, meaningful reasons

{access to food or energy, open sea-lanes, reatenad ally, stc.) for getling invohvad in
issues outside its border.

The Economist used an avaluation system in which each of the above atiributes were assigned
a high score of 5 and a low score of 0 for each of those nation states, contingnis, or regional

entities thought to have the potential o become a superpowsr. The scores are shown in Table
L \

Mmmg;l, *The Real Cost of Japanass Defenca® October 12, 1996, p. 3B.

29 The Washington Post, “Pentagon’s Plan far Future Oraws Heavily from Cold War Past”, May 11, 1987, o,
AiB,

30 Fgbert J. A%t, "To What Ends Miitary Power”, in American Defense Palicy, sdiled by Peter Hays, Brenda
Vallancs, and Alar Van Tassel, Seventh Edilion, Johns Hopking Universily Press, 1957, p. 23,

a The Economigt, “The Mext Balance of Power”, January 3, 1895, pp. 17-190,
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Table |: Comparison of the probability that natfons, continents, or regional entities can reach
or retain superpower stalus by the year 2030. Islam is an Imaginary composite of the

approximately 40 mainly Muslim countries.

Attribute China | Islam | Russia | Japan Us Europe
Long Range Milltary 4 [ 3 1 5 2
FPower
Efficlent Forsign Policy 3 o 1 3 & 1
Public Support 3 2 i 1 2 2
Material [nterests Abroad 3 2 3 4 3 4
Tokal 13420 4/20 820 9/20 1420 /20

According o this analysls model within the next 30 years China will be well pesitioned to be a
superpower of equal stature ko the LS. Note that the lowest score given lo the U.S. was for
public support for 2 vigorous foreign policy. The arthmetic scoring system used by The
Economist may have under estimated the imporance of this criterion, espscially for a
demacratic society. While the other three aftributes may be treated arithmetically, it may well
be that this attribute should be scored geomettically. K that were the case, the U.5. score
would be 24/75 In comparison to a score of 3075 for China, 4/75 for Islam, 7/75 for Russla,
8/75 for Japan, and 14/75 for Eurgpe.

While many have hoped for a peaceful world and generous spending on R&D for domestic
purpases to follow the end of the Cold War, in rebrospect, this was naive and a reflection of
Americans' unbounded optimism for both world evenis and domestic issues. First, entitiement
Increases (sse the section on the Aging Population), especially Madicare and Social Seourity,
budget deficlt reduction and tax cuts have more than absorbad the post Cold War cuts in .S,
defense spending. Second, peace is not breaking out around the word. Defense scholars
sesm to agree that the bipolar distribution of power that prevailed during the Cold War was
mate stable than today’s intemationally unipolar, regionally multipolar disiibution of powar. For
axaraple, since the end of the Cold War, hostility between India and Pakistan has increased
and both have tested nuclear weapons. Should the unigolar power, the U.8,, kse its will to
retain lts international leadership role or the U.S, abuse the privileges of superpower leadership,
wotld military power will be entirely multipolar, it will be regionally distributed, and it wil! be
highly unstable. If the military leadership of the U.3. is slowly diminished the frequency of
regional conflicts, such as that between Iraq and Kuwail, are likely to grow. On the other hand,
if the LS, is too aggressive in exercizing iks leadsrship rels, it can promote instability in the
woyld as other Nations rebel against the perceived dominance of the U.8, Maintaining policies
and practices batween these asympiotes imposes challenges for which we are unaccustomead,

Hunmtington argues that for the first time in history, global politics is both multipolar and
multicivilizational, with cultural divisions, rather than economic, ideological, or political
distinctions, framing the principal post-Cold War identity of civilizations. He argues that the hot
spots in world politics are on the “fault lines” between the 7 or 8 major civilizations of the word.
Since religion is the principal defining characteristic of civilizations - the most profound
differsnce that can exist between peopte -- Huntington concludes that fault-line wars are almost
always between peoples of different religions.32

3Huntington, pp. 20-21, 254-255.
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The deiense expert, Richard Perle remarked,

For the contingencies the United States is likely fo face, a smafler, agile and more
fochnologically advanced military would serve us best, but inslead, there's been a
fendency to overestimale e risk of some conflicts and exaggerate the amount of
military force needad, resulting in inappropriafely large heavy forces that igarf to grealer
vuinerabifity, not lessS3

Neawswesk quoted Lt, Col. Ralph Peters, a Pentagon war planner,

There is not one compefling reason o buy a singla additfonal bornber, submarine or tank
today, save the preservation of the industrial base. Yet aven this is a dubious cause. 3

if the U.S. defense budget is to be reduced, personnel reduction is a necessity. Curvent plans
call for cuts that will leave the U.S. with 1.44 million active duty military personnel, the lowest

troop level since 1950, just price to the Korsan War. In addition, ancthar round of military base
" closures is being discussed with implemeniation sought for around the turn of the century.?s
Lacking a clear stratagy for the future, these cuts are being uniformly implemented across all
sernvices.

The Peniagon houses the world's most massive bureaucracy. Given ils internal politfical
dynamics - that f5, the need fo build a consensus for even Increments! change -
Dofense Department laaders have cut sach sernvice by roughly a third since 198898

Fighting force reductions increase reltance on information fechnology. Therefore, budget
pressures can force the LS. to accelerate its pursuit of the information technolegy defense
path or alternatively, increass its reliance onh nuclear weapons. Econoinic considerations are as
likely to shape the 1.3, and othar nafion’s selections of defenss technology as their ideological
preferences.

C. Diffuslon of Military Technology.

While Desert Storm illustrated the technologlcal advantages of .S, military systemns, as military
technology Becomes increasingly dependent on commercial technology, especlakly information
techinclogy, it will become easier for advanced military technelogy to diffuse arcund the world.
Alvin and Heide Tofiler hava noted,

Even as politicians and the media in various nations extol the blassing of conversion of
mifitary tachnology to oivilian uses, a far more exiensive counlar-procgss is converiing
civilian indusiries fo warlime capabiliies. Thiz civilianization Is the real conversion.

33 Tivg Waghinylon Post, "Pantagon’s Plan for Future Draws Heavily From Cold War Past”, May 11, 1957, p.
A8,

M Newsweek Special lssue, “Tomonow's New Face of Batile”, Wintar 1857-98, p, &6,

33 Tha Washington Post, “Pentagon’s Plan for Futura Dravws Heawily from Cold War Past”, May 11, 1997, p.
19,

36 James Kitfiokd, *The Air Forse Wants 1o Spread tis Wings”, Mellonal Joumal, Movember 8, 1397, p. 2264,
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Civillanization will soon give fearsome miftary capabifiies to some of the smallesi,
poorast, and worst govemed nations on earth.37

In looking to the future, some are proposing that the U.S. has the ability to strengthen Its
position as the unipolar power of the warld. It is generally agreed that war fighting is in the early
stage of a revolution that is based on the application of information technology - low-cost,
ground surveillanca microsatellites; satelits-controlled cruise missiles; long-rangs, precision

targeling; digital data compression for transmission and processing intelligence data; encryption
and deencryption; and un-manned, supersonic aircraft that can remain undetected while
conducting surveillance activities for many hours - and the integration of many of these with
staalth technolegy, including stealth warships. Because of its technological resources and
economic strength, the U.S, is better posiflonad to develop these systems then any other
country.

Most scholars of military technology agres that we are perchad on the threshold of a new era of
military technclogy that could revolutionize war fighting. The three compeonents of these new
technalogies include:

+ Intelligence, surveillance and.reconnaissance (ISR) fechnology based on microcircuit
Sensors,

+ Command, control, communications, and computing systems (C4) based on information
technology.

+ Long-range, precision strikes steered by information technology.=8

The information technology-based military revolution can greatly expand U.5. military power i
the years ahead. However, space-based informaiion technology assets are extremely
vulharable fo nuclear weapon blasts that "pump-up® the Van Allen belis,®® While the
vulnerabllity of space-based assets {both commercial and military satellites) to nuclaar
countermeasures 1s well known and well understood throughout the world-wide radiation effects
community, it is not well understood by policy makers. Webb racently pointed out this
vulnerabliity in a war games exercise at the Maval War College. Within months after detonation
of a S0-klloton nuclear weapon in the outer levels of the earth’s atmosphere, the world's
communication systems and information-based military systams would be rendered useless. 40
This extreme vulnerability could encourage a preempfive first stike against emerging nuclear
threats that showsd any sign of being capabls of detonating & nuclear weapon in space.

Ironically, nations unable to compets in this high-tech, information-rich, conventional weapons
grena may increase their reliance on development of weaapons of mass destruction = biological,

* v and Heldi Toffler, War apd Anti-Yyar, Litlle, Erown and Company {1995} from a digest by Darinne
Gordon and Robart Rinnae, Noverabear, 1895, p. 23,

3 Charles Grant, “America’s Ever Mightier Might, The Worid in 1988, The Sconomist Publications, January,
1928,

3 Jamass E. Gover and John S. Browning, Radiafion-Harga
and Radiation Environments, SANDAE-1737,LIC-2, March 1887, pp. 45-53

40 R_ C. Webb, DASMA. parsonal communication with James Gover,
41 The Economist, "The Fulure of Warfars”, March 8, 1997, p. 21.
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chemical and nuclear weapons - to support their military operations. However, diffusion of
information technology to rogue states and organized crime also creates new threats for U.S.
security.

The Santa Fe Instituie pulled together a group of 40 military experts, futurists, informaton
technology experts, historians and science fiction writers to create scenarios U.S. security may
face in the future. Their goal was to understand how our National security system would need
fo change to cope with realifiss of the period 2010-2015 that may result from the diffusion of
information technology. N The Santa Fe Institute’s maost conservative seenario, “Rute of
Law: The Statizst Quo”, nation states werg assumed to remain the dominant aclors. In this
scenarlo it was determined that the dominant nation states face three very different kinds of
threatst2;

a. Threats from other nation states. Examples include the lotal collapse of Russia, Saudi
Arabia becomes the next Iran, and a Sing-Japaness alliance.  Because information
technology empowers smaller states and reduces the military advantage of a large
popukation, threats could also arise from countries with advanced capabdlitiss in information
technology. Information technology also changes the naiure of threats by creating new
vulnerabilitiez and creating new domains for conflict.

b. Threats from criminal transnational organlzations. Examples include the Colombian
drug cartel, Chinese triads and pirates, and terrorist organizations. t was recently
reporied® that Miami, Florida, has become a beacithead for the Russian Mafiosi as well as
organized crime gangs from Jamalea, Columbia, and ltaly, Russlan gangs are locatad in 24
.S. cities and ars suspected of drug-running, prosfitution, extortion, monsey-laundering,
hank frawds, illegal arms sales - including sale of a Russian submarine complete with 82
man crew. Information technology advantages these groups over nation states by
increasing their communications while hikdden from physical view and by tmproving the
affectivensess of thair operations.

¢. Threats from disordered people, seif-organizing in new ways. Examples includes
massive movements of refugees, terrorism, and weapons of mass destruction in the wrong
hamds. Self-organizatton will oceur in response to increasing chaos derlving from
demographic, environmental, political, and economic shifts and it will be aided by
information tachnology.

A key cbjective of warfare is to disable the economy of an opponent. As computers around the
world in governments, corporations, and banks become networked, the potential for direct
intervention in nations' 2conomles through electronics sabotage wilk grow.  Most of these
gystems maintain rudimentary security systems andfor “firawalls®, but aven clever student
*hackers” have found ways to circumvent these protection devices, The global information
systern invites offensive and defensive nationgl tsams to threaten or even worse, make subtle
changes in cntical data the acversary doss not recognize. Measure and counier-measure
studies demand the U.S. maintain its lead in information/communications techrology and
recognize that it make provision for unanticipated eventz by burying software bombs or

42 Wathetine Fulion and Peter Schwartz, Global Business MNetwork, Emeryville, GA, Tha Highlands_Forum,
ios: Condlict in Indotmation Santa Fa Instiwits, New Maxice, Augus! 12-14, 1924,

43 The Economist, "Redisllas: Organized Crime", March 15, 1897, p. 31,
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hardware flaws in programs, operating systems, or central processing units to be selectively
activated upon command.

D. Weapons of Mass Destruction (WMD)

a. Why Have WMDs? Weapons of mass destruction (WMD) include chemical weapons,
biclogical weapons, and nuclear weapons. There are many reasons that nation states might
wish {0 have & WMD arsenal. Some might desiva them in order to use them ag an offensive
tool in” military conilicts. For example, a nation disadvantaged in military information
tachnclogy, but relatively strong in air powert and mechanized infantry, might detonate a nuclear
weapon in space 1o inhibit ail space-based communications, especially those of their adversary.

Other nations might see WhDs as a defenshve tool to deter others from using WMDs or even
conventional forces against them. Of course, WMDs can only deter the detercable and they are

only & detement for those circumstances in which their owner is willing to use them. Policy

analysts generally agree that the nugclear arsenals of the U.S, and/or lsragl deterrad Sadam
Hussein from using chemical or bidlogical weapens during tha Parsian Gulf war,

For some nation states, particularly those unable to achisve international recognition for their
status as an economic, military, or political power, WMDs serve 83 a symbo! of power. Leadars
of soma Nafion states might wish to have this symbol of power for domeslic political reasons.
For example, recent tests of nuclear weapons by India and Pakistan were likely conducted for
domestic palitical reasons. Muclear weapons have great symbaolic value jor Russia,

For rogue nalions, WMDs can serve as a tool to promote terrorism.
The Friedmans explain the motivations of other nations that have nuclear weapons,

For the French, the function of nuclear weapons was fo preserve the inlsgnly of the
ration, o make cerain that fundamental Issues of war and peace affecting France
remained in French fands. In so doing, France could pursue the imerests of a normal
nation-gtate, beneath the nuclear fevel ...The Franco-lsraefi sitrategy is 1o empioy
nuclear weapons as a means of delerting an atiack on the nafion’s very existence, For
France, nuclear weapons were 2 means of limiting a2 Sovist adventurg in Western
Europs. For the Israslis, if was also a means for preserving the nallon, not onfy by
thraatening the Arabs but by threatening thelr sirategic backer, the Soviet Union, in
extremis. North Korea's strategy sesms lo have faken its bearings from this. Isolated
from both of iz patrong after the end of the Cold War, sufforing severe economic
problems, the North Korean regime saw nutlear weapons a5 & guarantor ihat outsids
- powers wotld think twice before seeking to undermine communist rule.

The world's only superpower, the U.S., might wish to retain WMDs simply because others have
themn. Batls points out,

The points to keep in mind about the new world of mass destruction are tha following.
First, the roles such weapons play It internatfohal confiict are changing. They no longer
represeni the technological frontier of warfare. Increasingly, they wilf be weapons of the
weaak - slates or groups that militarily are at best second-class. The impeoriance of the

# Georga and Maredilh Friedman, The Fulure of Yar, Crown Poblishems, 1996, pp. 87-29.
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different Yypes among themn has also shifted. Bioclogical weapons should now ba the
most serious concern, with nuclear weapons gecond and chemicals a distant third. The
mainstays of Cold War secunty policy - deterrance and arms control - are not what they
used lo be. Some new threals may not be deterrable, and the role of arms conirol In
dlealing with WMD has been marginalized 45

The U.S. maintaing a stockpile of nuclear weapons principally as tools to deter war. That is,
the risk of destruction by nuclear weapohs is 50 great that nation states opt for a bloodlass
resolution of conflict. Liddell Hart, regarded as the Clausewitz of the twentieth century,
noted,

The perfection of strategy would be, therefore, to produce a decision without any seripus
fighting. ... While bloodless victoties have been exceplional, their rarily enhances rather
than defracts from thelr valus - as an indication of latent potentialities, in strategy and
grand sirategy. Despita many cemiurias’ exparience of war, we have hardly bagun fo
axplors the fsid of psychological warfare. ... (The war sirategists) rug aim is not so
much to seek balile ag to seek a strategic situation so advantageous that if it does not of

itself produce the decision, its continuation by a battle Is sure lo achieve this 28

In addition to the strategic and poltical reasons that drive nations to develop nuclear
weapnns, nuclear weaponhs are cost effectlve In comparison to altemative means of
producing the same strategic and political objectives, A recent study® by the
Brookings Institution estimated that the U.S. is currently spending $35 billion per yaar or
14% of the defense budget on nuclear weapons. Of this total, about $25 billion is spent on
operation and malrienance of the nuclear arsenal, while the remainder Is baing spent on
cleanup, arms control verification, and ballistic missile research. This study estimated that
batwean 1940 and 1996, the U.S. spent $5.5 tillion on nuclear waapons., When future
cleanup, stockpile stewardship, and dismantement gra inciuded, the total cost estlrnate is
$5.8 trillion.4¢ DOE's annual nuclear weapons budget is currently $4.5 billion.

b. Proliferation of Nuclear Weapons. The Economist has made the following cbservation,

The threat of 2 Russian-American nuclear Armageddon may have lessened with the
ending of the Cold War, but fears about the spraad of nuclaar weapons have, if anything
iniensiffed. "The bomb" remeains the power-symbol of choice, covefed by nervous
govemnmenis atound the world ##

There are three countries - Israel, Indiz, and Pakistan - thai are thought to have nuclsar
weapons that have staysd outside of the Nuclear Non-Proliferation Treaty (NPT}, the
international treaty designed to limit the spread of nuclear weapons. (India and Pakistan have

recently removed any unceriainty about their possession of nuclear wsapons.) The U.S,,
Russla, Britain, France arnd China are NPT signatories. South Korea, Taiwan, South Afrdca,

45 Richard K. Betts, “The Naw Threal of Mass Destruction”, Forelon Affairs, January/Febyuary, 1668, p. 27.
46 B H, Liddall Hart, Strateqy, Fredarick A Prasgar, 1968, p. 939,

47 Stephen Sovwwartz, Alomie Audit: The Costs and Consequences of U.8. Nuclear Weanons Since 1940,
The Brookings Instibistion, 1998.

48 Dawid Silverbarg, “Amernca’s Muclear Arsenal: $5.5 trillion Well-Spant”, The Hill, July 6, 1998,
4% The Economist, *“Betwesn the Bomb and a Hard Place®, March 25, 1995, p. 22,

30




Argentina, Brazil, and North Korea have had nuclear weapons programs, bot are thought to

have clesed them down.®® The Econcmist has tracked how nuclear weapons spread to India,
lsrasl, and Pakistan,

Canada sbld India a nuclear reactor in 1956 .... America providsd heavy water (D,0) o
oparate the reactor. Quite a Bit more foreign help later, India used the pitionium
produced from the reactor for & supposedly peaceful nuclesr test in 1874, and it Is now
thought to have enough bomb-making material squirreled away for at Jeast 30, and
perhaps 80 (some say 100) weapons. Israel got its start in the bomb businass in the
heat of the 1256 Suez crisis, when France secretly agreed fo supply it with a piutonium-
producing reactor fo be buift at Dimona; Norway fater provided the heavy water needed
fo aperate it. France also suppifed a reprocessing plant for exiracting plutonium from
Dimona’s spent fusl, along with much information on the design and manufacture of
nuclear weapons. ... By ihe early 1990s ils stockplle of warheads was being
conservalively esiimailed at belwean 60 and 100; information leaked in 1986 ...
suggested that the total could be ag high as 200. Paldstan’s socret military program o
davelop nuclear weapons got undor way after the defeat by India in 1971, it aceeleratad
after India’s nuclear test {in 1974). Pakistan eveniually obtained from firms in Western
Eurape and Northh America the technology and equipment to produce highly enriched
uranium. it gof a lot of catch-up help fater - including, it is thought, the complete design
far a bomb - from China. Pakistan starfed producing weepons-grade urarium at its
Kahuta snrichment plant in 1886, and is thought fo have ihe makings, including
fabricated components, for at least 15 hombs¥1 -~

Scholars generally agres that avoiding nuclear weapon prolifsration among major pewers in
Asia iz dependent on & strong U.S. military presence. Should U.S.-Japan relations deteriorate,
a dominodike propagation of nuclear weapons in Asia is pradicted,

Deprived of America's nuclear shisid, Japan would develop its own nuclear weapons io
stay aven with China. South Korea which has been invaded by both Japan and China in
the past would shortly follow. So might the more sophisticated South-East Azian slafes,
whose military budgels are already growing rapidly. Prelty soon, the whole ragion would
ba nuclear and nervous.s2,

Concern for the preliferation of weapons of mass desfuction has grown, not diminished since
the and of the Cold War. Even though breakup of the Soviet Unlan reduced the threat of &
deliberste, planned nuclear attack by Russia, the risk of a breakdown in the contral of those
nuclear weapons has Increased.®

It has been reported that it takes about 15 kg of highly enriched urznium or about half that
armount of plutonium to make a nuclear homb. Russia has stockpiled 200 tons of plutonium and
1,200 tons of highly enriched uranium. Eash year about 15 tons of plutonium and 45 tons of
highly enriched uranlurm shift from the rslatively secure custody of Russia's Minlstry of Defense

5C bid, p. 24
51 jid, p. 24.
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53 Brses Q. Blair, “Whoze Finger Is on The Triager?", The Washinaton Pogt National Weekly Edilian,
Ociober 7-13, 1958, p. 21.
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to the lsss certain control of Minaiom, the civilian ministry that controls Russia’s nuclear
indusiry.54 Thare ig concemn that some of this material could be diveriad to a rogue nation that
would buitd and use a nuclear weapon for terroris purpezes. The risk of nuclear terrorism or
gocilents in Russias nuclear industry is becoming grester because of the Russian Atomic
Energy Ministry's plans to use excess weapons-grade plutonium as fuel at nuclear power
stafions. Nuclear explosive devices can be made from spent nuclear fuel and such devices can
be compact enotgh 10 transport In an ordinary ruck, making their detection by police or other
officials very difficutt. Although other Russian military officials dispute this bleak assessment,
Russian Defense Minister lgor Rodionoy ramarked in Fabruary of 1997 that Russia might soon
approach a threshokl beyond which its missiles and nuclear weapons systems become
uncontrollable. Mr. Rodionov is now unemployed,s*

As part of a laboratory-to-laboratory program, scientists from Los Afamos and Livermore
have made hundreds of tipa to Russia and the nowly independent states to offer thelr
expertise. What they found horrified them. ‘These malerials were left embarrassingly
vulnerable,” recalled (Terry) Hawkins (depuly director for nonproffferation and
international securily} of Los Alamos. “In one research instifids, we found enough
weapons-usable material for 15 nuciaar weapons ssfling unaccounted for in boxas,”s8

Grigory Yaviinsky, a Russian economist thai leads Yabloko, a democrafic, reformist political
party that opposes the Ysltsin government, confirms that Russia’'s WMD control is uncertain
and worthy of international concem,

in October 1895, Viadimir Nechal, the director of a nuclear complex near the Ural city of
Chelyabinsk, killed himself because ke lacked the money to pay his employees and
could no fonger ansura the safely of his piant’s operafions. His suicide underscored the
mast serious thraat fo all players in the post-Cold War world: loss of control of the Soviet
arsenaf of huclear, biological, and chemical weapons., The inereasing risks of chaes in a
nuclsar power are also evident in the rumors of nuclear smugagling. Ruszia has
thousands of tons of nuclear, chemical, and blological materiad, Under the rule of a
corrupt olfgarchy, wramium and anthrax could bacome black markel commodifies
avallable to the highest bidder. The controf of Russia’s weapons of mass destruction Is
an lssue of world safsly that cannot be ignored by Russia or the Wast%7

0.8, security experis are reasonably comforiable with Russia's protection of its strategic
nuclear weapons; however, there is far less confidence in Russla’s ability to protect tactical
nuclesr weapons from theft and thelr nuclear materials are widely diskibuted at facilities
throughout Russia with cases reporied of unguarded nuclear materialz at Russian research
facilifies. 58
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As nation states, cultures, and religions around the world rafly in opposition to the changing
world perceived to be threatening to them, perticulary threatening to their entrenched political
systems, their old values may be revitalized. We have already seen this in lran. Amerca, the
world's leader in economic, political and milltary powser, will increasingly be identified as the
cause of upheaval - the destroyer of the status quo and the marketer of unwelcome values.
Parceived as the rich nation, the disrupter of arder and the agent for uninvited change, we will
become the nation advocatss of the status quo love to hate. The seeds of terrorism will have
been planted and terrarists may have access through Russia to the fertilizer - weapons of mass
dastruction - needed to perfoct their trade, We ate not prepared for the ¢onsequencas.

Raymond Tanter, prafessor of political science at the University of Michigan, has identifled Iran,
Iraq, Libya, Syria, Cuba amnd North Korsa as nation states that practice fermorism, possess
large-scale conventional forces, and seek WMDsS5? s his examination of tha motivation of
terrorists, Bruce Hoffman®® has concluded that traditicnal terrorists, viclent intsllactuals willing
te use force ko accomplish ther goals, have been joined by less cohesive, largely religious
individuals embracing mysiical, divinely inspired imperatives. The new breed of ferrorist is
thought to be much more interested in using WMDs than was his more traditional
predecessors. s

c. Iimportance of Nuclear Weapons to Russia. Russia’s withdrawal from Afghanistan and its
difficulties in resolving the uprising in Chechnya have prompted news media around the world to
speculats on the diminished capabilties of Russia's conwentional miitary forces, Sweden's
chief military strategist, Col, Jehan Kihl, told Stockholm's Svenska Dagbladet that the threat of
an invasion by Russia has disappeared or will vanish within a year, rendering the coastal
artillery, lines of mines, and Swedish submarines unnecessary. "The Russian invasion flest has
rusted away, or ig on the way ta doing so0,” Kihl said." The i{rcops Russia has are not being
paid, and tha tank and fightar factories, which used 1o pour forth war machines, hava come to 2
halt," Even if a Russian leader wanted to regain his couniry's military strength, Kihl said it is
unlikely that he could do so because of the encimous cost of rebuilding industrial capacity and
the lack of lsading-edge technology knowledge

Ironically, as its conveniional force capabilities are reduced, Russia will increasing raly on their
nuclear weapons as a symbol of powser and as a delerrent against psrceived conventional
threats from China, Western Europe, former Soviet republics, and in the eyes of Russia’s Cold
War elite, the U.S.82 Rugsia's reluctance to rafify the START |l treaty and reduce their nuclear
weapons cache te 3500 may be evidence of this. Nuclezar weapons represent one of the few
symbols of power retained by the post Cold War Bussgia. Pipes reports,

For the ruiing elte and much of the intefligentsia (of Russia), accustomed fo being
regarded as citizens of a great power, the countiy’s decline to Third World statius has
been traumalic. ... Power and infiuence for them take the form of imperial splendor and
milltary might second to none. ... There ara really two Russias. One is lad by the ...
popuiation that Is eager to break with the past and take the Western route ... . The other

3% Raymond Tanter, Bomge Reoimes: Tenorism 2 ation, St. Martin's Press, 1998,
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Russia is made up of ... cifizens, suspicious of the West and Western ways and
nostalgic for tha more sectre Soviet past. &

The Economist offerad the following psrspective on Russia,

If the measure of Russia’s infivence abroad were the number of ways if could foul up the
West's policles In general, and Amerfca’s In particeiar, then it could faidy dlaim to be
what it wants i ba: a great power once mors. Yat, for all its recant spanner-fossing -
offering dipfornatic succor to iraq in the row over UN inspections, helping an India or an
fran build bigger missiles, refusing to pross Serbia fo end repression In Kosovo, selling
missflos to the Greek pant of divided Cyprus - playing spoller B not ag satisfving as
bsing a shaper of world events, Russia Is miffed at what if eees as fis segond-glass role
in an America-dominated world. % ... Soimeliimes Russia seams to have several foreign
policles, somalimes nong at all. What it raalfy has is a weak government and a senss of
fnfustice about its place In the world, ... Since Yevgeny Prmakov became loreign
minister in 1996, Russia has bean reaffinming cordial relations with Soviet-ara friands,
including stich rogue slates as frag and fran, and locking at avery furn for ways fo
challenge or outfiank American dipfomacy.®

The first Strategic Ams Reduction Treaty (START 1) was signed in 1891. START 1, when fully
implemented will reducs the number of strategic warhsads deployed by the L.5. and Russia o
ahout 8,000 warheads sach. START 11, if ratified by Russia, would further reduce the aumber
of strategic warheads to the 3,000 to 3,500 range. START M, stll in the formulation stage,
would reduce the number of warheads to the 2,000 to 2,500 range.% Viadimir Lukin, chairman.
of the Russlan Duma‘s Cammitiee an Intemational Affairs, has said that the Duma is unlikely to
consider the START |l strategic arms recduction wealy in the near future. Meanwhile, Viktor
liyukhin of the Communist faction, chairman of the Duma's Security Committee, says START Il
is beneficial only for the United States and NATO, but not for Russia, which may loge its Jast
defense shisld if START Il is ratified. llyukhin also said Duma members oppose ratification of
the freaty because of the expansgion of NATO into Eastems Europe. Knowledge by Russia that
they can't afford to pay for START |l alsc serves to inhibit ratification by the Duma. START IV
follow-cn ta START |l would reguire tha involvernant of other nuclear powers including China.

Israskyant? has examined scenatios for Russia's future.

+ Power scenarlo. A dictatorship would be revived and it would mobilize the pacple
against enemies outside of Russia. The policy of no first-use of nuclear weapons would be
rescinded as would START | and the Biological Weapons Convention. There would be
furthar buikl-up of ICEMs as well as short and madium range missiles carrving WMD
warheads, Russia would act aggressively to protect the rights of Russians lving in the
former Soviet republics.
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One cannot help but ramember that when Weimar Germany wsas solatad,
oxhausted, and humiliated as a rasult of World War [ and the Versailles Trealy,
Adolph Hitler took it upor himself tc "save” his country. it took the former cotporal
only & few years o plunge the woild into a second world war that cost humanily
mora than 50 million lives.58

+ Cold War H scenario. Russia would strengthen its thes with anti-Westem states such
as Iran, Irag, Libya, and Cuba and it would distance itself from the “Dayton Accords™ on the
Bosnia arisis by taking a strong pro Serb position. Russia's avmed forces would be fully
mobilized, its aconomy would be militarized, all democratic reforms would be rejected, and it
would return to a totalitarian state. 1t would attempt to reestablish a global alfance with
China and would take steps to revive sconomic relations with Japan. In the axtreme, this
scenario could lead to a Russia-China-Japan alliance pitted against an U.5.-Eurcpean
Unlon alliances.

+ Survival scenario, Russia would suppont the eastward expansion of NATO and
strengthen its econemic and pofitical ties with all European states. Russia would aflow for
.8, leadership in world affalrs and focus its forgign policy on the development of bilateral
reletions with Germany, France, and other Eurcpean countries. Economic might rather than
military might would be emmphasized in this scenaric.

While some gpaculate about the resurgence of communism in Russia, The Economist offers a
nightmate scenaric tending toward fascism,

Far mora Iikely, however, if things continue fo go sour, is that Russia will swing the other
way — not ail the way fo fascism but towards something nearly as bad, a kind of extreme
nafionalism. intensely prickly and pan-Sfavic, anti-Semitic, hostile to foreigners heyond
and within its boundaries, eager 1o re-absorh the Slav heartlands of Ukraine and Belarus
within the Russian fold, eager lo make the Baitic trio of cauntries as weak and jumpy as
possible. This quasi-fascism would also, In sconomic lerms, be protectionlst, corporalist
and joath to privatiza any more of Russia’s ailing industry or lat people (certainly not
forefgnars) buy land. It would probably come fo an arrangement with tha mighty
olfgarchs, bul thelr crony-capitalism would be tightly dependent on the whims of the
politicat powers thaf be. The armed forces and the successors fo the KGB would be
taised again fo & position of special eminence within the state, The press and television
would be corralled, Russis would become sn angry place — neither democrafic, nor

prosperous, hor kind to fis neighbors 69

d. Abolishiment of Nuclear Weaponsg? General Butler {relired, USAF) has expressed concem
that nuclear weapons might fall info the hands of terrorists.

Tha first thing that (General Bulier) thought when he heard about the February 26, 1993,
bombing of the World Trade Cenier was that the van the lentorists drove into the
bagsament garage "could easily have contained & nuclear device,” He says that
reafization helped convince himm that the longer nuctear bombs and laboralorles exist,
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the mora likely it Is that their knowledge or equiprnent will migraie info lerrcrist camps.
‘As pou move toward the goal of Zero, alf of that afrophies, It goes away”, he argues
now. 72

We use the above quote of Generzl Butler for fwo reasons. First, he was correct in spaculating
that a nuciear device could have done the hombing of the World Trade Center, provided that
tha terrorists had access to efther a nuclaar weapon or plutonium-239 or uranium-235 that
could be used to construct a2 crude nuclear weapon., Second, he was wrong 10 speculate that
the knowledge of how to build a nuclear weapon will atrophy as the goal of zere nuclear
weapons is approached. H the number of nuclear weapons is reduced, only the knowledge of
how to build a safe nuclear weapon that uses the minimum amount of plukonium or urenium per
unit yield and is impossible to use, if stolen, can atrophy, and that will not happen unless
pollcymakers among the nuclearhaves allow it 1o happén.

It wasn't the Manhattan Project or the development of nuclear power that lat the nuclear genie
ot of the botie; it was the discovery of nuclear fission in 1938 by the German chemists, Ofio
Hahn and Fritz Strassmann. Furthermore, had Hahn and Strassmann not made the discovery,
there were several scieniists around the world that had already caused uranium 1o figsion by
neutron abaarption, but had not vet intarprated their laboratory ohsarvations to be fission. Even
without the help of the sples, Klaus Fuchs and Theodore Hall, the USSR would have developad
a nuclear weapon. We think that it is fme to recognize that it was insvitable that the nuclear
genie would escape and it is impragtical o dream about pulting it back in the boitle. Our
energies should be focused on how to manage nuclear weapons and how to prevent thelr
proliferation.

The Canbarra Commission, General Butler, nd cthers have recommended total nuclear
disarmament. As former commander of all U.5. nudear forces, General Builfer has been
- qguoted as being aspecially strong in his position that nuclear weapons should be abollshed,

{oday George Lee Bulfer believes —~ and says forthrightly in public -- ihat nuclear
waapons should be asbolished, That thay do not provide securify to Americans or
anyone eisg. That the theory of nuclsar deterrence, the bedrock principle of U.S,
national secunify during the Cold War, is coslly, wrongheaded and dangerous. ... Butlar
says that by 1988, he knew that the Cold War was over, cormmunisim had failed and the
West had won., But many of his milftary colleagues had yet to grasp this news, ™!

LS. advocates of zero nuclear weapons cite the dangers of accidental, erronecus, or
unauthorized use of nuclear weapons. It is generally belisved that deterioration of Russia’s
military forces increases the risk of their accidental launch of a missile camying multiple
warheads,”™ Advocates of U.S. retention of nuclear weapons cite their valug in deterring
threats from nuclear, chemical, and bickgical weapons; ncie that Russia has broken its
pledges to discontinue its chemical and hiclogical weapons pregrams; and point out that fult
verification of treaty conformance Is impossible (Undeclared and undetected nuclear stockpiles
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and production facilities are possibilities.).” What few are discussing is the Jow ubility of arms
treaties with a nation-state that is undsr the control of organized crime.

Glaser argues that nuclear disamament can actually increase the probability of deliberate
nuclaar war.

Analyses that conciude that nuclear disarmament will reduce the probabllity of defiberate
nuclear war tend fo confuse a political problem with a mitary ona. A preraquisite for
nuclear disarrnament is that the nuclear powers have achievad sexcallent, robust political
relations.  If political relations remaln sufficiertly good, the probability of rearmament
and then nuclear war would be very low. However, If relations are this good, the
probability of nuclear war could be just as fow in a nuclear-armed world. If relations sour

following disarmament, then states are far mare likely to rear and nuclear war is more
fively during this rearmnmament phase than in 8 well-designed nuclsar worlfd.
Consequently, disarmament would increase the probability of deliberate nucfear war.7#

Following the end of the Cold War, the University of New Meaxico {UNM) Insitute for Public
Folicy in response to a project started by David McYey and Dick Schwoebsl of Sandia National
Laboratorlas has conducted public opinfon surveys on nuclear weapons. Their surveys show
that since 1992 public support for maintaining a siockpile of U.S. nuclear weapons has
increazed by 10%, but the public does support reducing the size of the stoclpile to START I
levels. Legislators, understanding nuclear weapons to be political tools, advocate & nuclear
stockpile size between two and three times that supported by scienfists whose focus is on the
technical utility of nuclear weapons. Since 19383, there has been a 31% Increass in public
support for maintaining the ahility of the U_S. o develop and improve nuclear weapons
In the tuture.”s

&. U.5. Nuclear Weapons Policy. President Clinton has issued a Presidential Dectsion
Directive (FDD-60)79 clarifying the role of nuclear weapons in U.5. defense posture. His
directive calls for LS. war plannears to retain options for nuclear shikes against the military and
civilian leadership and nuclear forces in Russia. The President also expresssd the desime to
retain a trad of nuclear forcas consisting of hombers, land-based missiles and submarine-
based missiles. Prasidant Clinfon's directive emphasizes that nuclear weapons are nesded to
deter aggression and coercion by threatening a certain and devastating nuclear response to a
threat to U.8. national sequrity.

The President's directive demiands general planning for potential nuclear strikes against ciher
natlons or rogue states that have prospective access to nuclear weapons and that are now or
may aventually become hostife to the United States, President Clinton's nuclear targeting
directive reflects Increasing sensitivity to the threats posed by chemical and biclogicsl attacks
and reiterates that if any nation uses weapons of mass destruction against the United States, it

73 ¢, Paul Robinson and Kathlesn &, Balley, “To Zera or Not to Zero: A US Perspestive on Huclear
Disarmamant”, Security Dialooue, 1997, Vol 26{2): pp. 1491585,
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may foreit its protection frem U.S. nuclear attack. The question of what is an appropriate
response 1o attack by a chemical or biological weapon is left opan in PDD-60.

The U.S. is sill hedging against an uncertain future, with the fundamental principles of
deterrence intact and unchanging dewn through START Nl numbers. The continuing existence
of a tiad, a strategic detarrent posture without launch-on-waming, ability to respond to a
strategic reversal and abiity to survive an attack and function are all preserved under this PDD,
Gomng beyond START [l in cuts would require a paradigm shift including such measures as
giving up our hedge against strategic reversal, Robert Belli7?, Spacial Assistant to the President
for Mational Security Affairs and Senicr Director for Arms Control, National Security Council,
explained that PPD-80 reiterates that the U.S. will not use nuclear weapons first in response to
an attack unless:

+ "I'ha attacker is nuclear capable,
+ The attacker Is an ally of a nuclear-cagable nation,
+ The attacker i not in good standing with the Nen Nuclear Proliferation Treaty (NPT).

In order to maintain a safe and credible nuclear deterrent without the benafit of underground
testing of nuclear weapens, the 1.5, has started the Science-Based Stockpile Stewardship
Program. This prograrm emphasizes (1) the development of supercomputer-based analysis
methods to simulate aging of the nuclear weapong siockpile and {(2) the development of new
experimental facilifias that can be used to fest weapons components and subsystems. 78

. Proliferation of Chemical and Biclogical Weapons. In reviewing the history of WMD
profiferation and uss, the Ofiice of Technology Assessment reported,

Chamical wespeons were heavily used in World War I and have been employed sevaral
fimes since ifian in regional conflicts. Most racently, iraq ussd chemical wespans during
the 1880-1928 war with lran, resuliing in sorne 50,000 lranfan casualifes, with lran
belatedly retaliating in kind. lraq also used chemical weapons against its own Kurdish
popuiation.

In 1997, the U.S. Senata ratified the Chemical Weapons Convention, banning the developmant,
production, storage, use, sale or purchase of chemical weapons. Critics of ratification
expressed concern about the treaty’s far reachlng system of intemational inspections and
claimed them to be a threat te LS. sovereignty and to .S, companies’ competitive secrele.
(Te inspect an U.5. company without its conzent, inspectors must obtain a criminal search
warrant from an U.S, judge.) There is evidence, howaver, that sorme nafions are still developing
chamical weapons.

According to an Assoclated Press account of a Jane's Defense Weekly articla that quotes
Israeli intslligence, Syria iz preparing to produce the VX nerve agent. In a Tel Aviv-dated story

71 Lecture by Robert Ball, “Mew [niliatives in Nuclear Weapans Policies, Force Posturs, and Amms Controf’,
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Wednasday, July .1, Jane's said that Syria is already able to produce other chemical agents

“and is set to locally producs quantities of the VX chemical agent [srasli officials have
previously accused Russia of helping Syria acquire chemical wezapons, including VX, which is
50 potent that a single drop can be deadly.

While much has been wiitten about the threai of nuclear WMDs, biclogical weapons ars
equally, or perhaps more threatening. Unlike nuclear weapons whose proliferation is driven by
the availability of fissile nuclear material, it is generally thought that biological and chemica)
weaponz coukd be dsveloped In “garage shop” cperations ne more complex than a
microbrawery. Belis reports,

Blological weapons combins maximum destructiveness and easy availabiliiy. Nucisar
arms have great Killing capacity but are hard to got; chemical weapons are easy to get
but lack such kilting capaclly; blological weapons have both qualiies. A 1983 study by
the Office of Technology Assessment concluded that a single aiplane delivering 100
kitograms of anthrax spores - a dormant phase of a bacilius that multiples rapidiy in the
bady, producing toxins and rapid hemorrhaging - by aerosof on & clear, calm night over
the Washington, D.C., area could kilf between one million and three million people, 300
limes as many falalities as If the plane had delivered sarin gas in amounts fen Hmes

larger.80

In a chiliing commentary, Jane's said such biclogical weapons in the hands of a regue nafion
with a dellvery system could produce a situation whereby the only reliable retribution may well
ba overwhelming nuclear response.8! As was polnted out in the Jane’s analysis, nuclear
weapons are thought to be the most credible deterrent against the uss of biokogical weapons
and thay may be the most practical way to destroy a biological weapons factory, If a weapon
using conventional explosives attacked a cache of biological weapons, tha biologica) agents
could be dispersed with some becoming air bome, Attack by a nuclear weapon can change the
chemistry of the biological agents through exireme iemperatures, lonization and nuclear
transmutation and therehy kill all the hiological agents.

It has been reported that Ruszsia has developed a variant of the anthrax toxin that is totally
resistant to antibiotics. Russian military research laboratories are also thought to have
developed three new nenve agents. In fact, in 1979, after signing the Blological Weapons
Convention, biological agents, perhaps as small as a “pinch’, escaped from a bioclogical
laboratory in Siberia and were camied by the wind Into the city of Sverdlovek. Within two days a
swath of death was observed for four miles downwind. Los Alamos Nafional Laboratory
selentists have examined fissues from some of the victims and found four different types of
anthrax strains. They concluded that the Soviet Union was most likely mixing sfrains to make a
more sffactive type of biological weapon. The Soviets initially claimed that the deaths were
caused by contaminated meat,82

PNSCOM arms confrol inspectors in lvaq have destroyed 38,000 chemical weapons, 480,000
liters of live chemical weapons agenis, 48 operational missiles, & missile launchsars, and 30
warheads that could carry chemical and biological weapons, They discoverad the Al Makam
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biologicat weapons factory which is capable of producing 50,000 liters of anthrax and botulism
for warhead payloads. They have determingd that Iraq has produced 19,000 liters of botulism,
8,400 liters of anthrax, and 2,000 {iters of aflatoxin, an agent that causes Kver cancar, It is
thoughit that Iraq has facilities that coud produce 250 liters of anthrax per waek, snough o fill
two missile warheads.® Ten years ago, Iraq demonstrated to the world that they were willing to
use WMD when they Lilled 5,000 of their citizens at Halabja with chemical weapons.3

Particularly disconcariing is tha observation in a document seized by a .M. ingpaction team
that Russia agreed in 1995 fo provide Irag with the farmentation equipment that could be used
fo develop biological weapons. Exercise of these transaclions violates a U.N. embargo on
seles of biclogical weapons equipment to Iraq.Ba

A former UN invastigator, Raymond Zilinskas, says Iraq could reassemble its gsrm warfara
prograrn with & still-intact scientific team working with freeze-dried organisms. The 200-person
workforce of lrag's biological warfare program is intact and its 80 research and production
facillies are "whole and well equipped." Zllinskas was a member of the N team overseeing
the scrapping of Irag's weapons of mass dastruction under terms of the 1991 Gulf War cease-
fire.

g. Proliferation of Missiles. In addition ic the possibility of internationzl proliferation of nuclear
weapon materials, there Is concemn over the proliferation of ballistic missiles that could carry a
nuclear, chemical or biological warhead. Britain’s Lancaster University esfimates that 35 non-
NATO countries have ballizic missiles and that 18 non-NATO countries are capable of installing
aither nudear, biological or chamical warheads on these missiles. lran recently tested 3 missila
that could camy a warhead to Saud: Arabia or Isrzel. Narth Korea, with financing from Iran, is
thought to be developing a two-stage missile, the Taspo Dong 2, with a range between 2,500
and 4,000 rmiles.8% General Jobn Tilell, serior WS, military commander in Kotea, told members
of the Senate Ammed Services Committee his top priotity is adeguate missile defenses to
protect U.S, and South Korean jorces from attack by the North. He sakl defenses right now are

inadequate to meef the ballistic missile threat posed by Pyongyang. The LS. has about 37,000
troops stationad in South Korsa,

While lraq has capitalized on Bussia's economic predicament to gain access to biological
weapons technology, lran has gained access o missile technology froem Russia. The
Washington Past raportad,

Afthough reluctant fo discuss details, U8, officials confirmed reports that Iranjan
students confinue o recefve training in Russian technical fnstilutes, and that Russfans
with ballistic missits experiise confinue o take their skills to lran. Thaey alsc confimmed a
raport by Republican Senator Aickard G. Lugar of Indiana ... thal Russian officials say

%1 Rabin Cook, Eritish Foreign Secretary, press release, Fabruary 4' 1598,
34 Robin E:Duh Bnﬁsh Fureign Sacmta.ryr speech ko House of Commans, Februany 10, 1956,
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they lack the legisiafive authorily lo investigate and control the aclivitfes of private
companies and individuals.s?

h. Pravention of WMD Proliferation. Senator Lugars® has pointed out that there are three
main lines of defense against the proliferation of WMD and the materials used to make them,

Individually, each line of defense is inadaquate; collectivaly, they may be sufficient.

¢ Pravent proliferation at the sources abroad by developing secure controf systems for
WMD and thea critical materials and components use ta make WMDs.

+ Dreter and Interdict the flow of illicit trade in WMD and WMD materials.
+ Prepare domestically for crises,

The first two of thesa are non-prolifaration activities; the third is a counter-proliferation activity.
The hasic U.S. approach to non-profiferation is to urge countries to sign treatiss in which they
promise to not develop, test or use WKDs &nd not sell materials and componants that can be
used to manufecture WMDs. John Mearshelmer, a paiitical scientist at the University of
Chicago suggests that there are perhaps more that the U.S. can do in the area of
nonproliferation.

Arms conlrol efforis kave been conducted, ke said, with little regard for the reason that
most nations iry 1o acquire nuclear weapons: thelr valua as equalizers against powsriol
neighbors, ... Instead of pushing international agreements, Mearshelmer said, the
Unlfted States should concentrate on resolving diplomalic tensions involving undeciared
and non-nuclear sitates.®?

E. Russian Organized Crime

The govermnment of Russia is slowly losing its ability to control the expansion of erime. In 1984,
Amaud-de Borchgrave pointed out that RBussia has 5,700 Mafla gangs with 100,000 members
that are supported by 3 millon worliers who are responsible for 35% of Russla's GDP.%¢
Russia’s Ministry of Intarnai Affairs estimates that 40% of privaie business, 80% of state-owned
business, and between 50% and 85% of Russia’s banks are under the contral of Russian
organized crime. Roughly two-thirds of Russia's sconomy is under the influsnce, if not control,
of crime syndicates. Privale companies pay organized crirne between 10% and 30% of thsir
profits for protection.®t  Grigory Yawlinsky, a Russian economist ihat lsads Yabloko, a
democratic, reformist political party that opposes the Yeltsin govemment, explained,

But while Russia has its economic success slorfes, many aspects of the economy
suggest that it is moving loward a corporatist market in which corruplion fs rampant.
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The most important of these trends Is the rise of the Russian ofigarchs, who have
created a form of rebbar-baron capitalism, Far from craating an apen markel, Russia
haz eonsolidated a semi-criminal oligarchy that was already largely in place undsr the
old Soviet syslem. After commurism’s collapse, it meraly changed its appearance, just
&5 a snake shads ilis skin, The new ruling elffe Is nejther democratic nor communist,
neither conservative nor liberal - merely rapaciotisly greedy. %2

Claire Sterling reported on the detarioration of government in Russia,

What we are seelng In Russia is a shared monopoly of power batween politiclans and
crovks, and the system works io their mutual advantage. ... Russian organized crime
produces nothing, Invests nothing, and ie not imterested in devefoping any form of
production or any means of furthering the economic welfare of the couniry... this country
iz being systematically plundared, ransacked by a criminal clags working diractly in hand
with the political forces running the country, fo the total detriment of the socisty it
exploits. ... | think that Western awuthorities generally, and the Unifed States very much in
particular, bear & very grave rasponsibility for the axtraordinary exponenilal growih of
organized crima In Aussla and its spread oulside of Russia b_v the shortsightedness and
lack of attention that has besn paid {p ihis subject.?3

Peter Qrinenko cbserved,

in Russia, you have a whole different sodlely. ... You have 70 vears of communiam; i
definitely warped the way psople think thera, .. Pelsr the Groat imported culture, he did
not import athies, ... there ls absolulely no suppont for law enforcement. ... For it to
imprave will take decades. ... Pre-coup, the govemment kind of ran the criminals. After-
coup, the criminais are kind of running the government. ... What you have got to be
concemed about is that woman that works in there [at a nuclear facility] for her $12 a
month and she has got three kids lo feed. ... she is geoing o take Rt fnuclear materfall
and sha fs going 1o figure cut a way of selfing if to fesd her kids. That is the danger.®4

Yonas has explained,

Cold War Russia is being replaced by a Russia slipping info despair, and lawlessness. |
neither expected nar haped for such an owdcome from the Cold War, Owr Nation's post
Cold War goal was io shift the balance of tarror that prevaied during the Cold War to a
balance of muiual securily based on & focus on protection rather than a reffance on
threat of destruction. We belloved we could prevall in a technology race, and we would
persuade the Soviets, aven if we had te do that cooreively, 1o join us in & ransition away
from a milftary strategy based on the threat of nuclear refaliation. As it fumed oul, wa
were wildly succassful compared {o anything we might have haped for, but the culcomne
was niol what we expected. ... Now wa are so worriad about foose nukes and migration
of Russian weapons sclentists 1o the rogue nations, that we are expanding our efforts to

22 Grigory Yaviineky, "Russia’s Phony Capitalism”, Egreiqn Affairs, Volume 77, Nn 3 May.r‘June 7908, p. 6.
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help Russia with cooperative programs to destroy their nuclear weapons or greatly
improva thelr protaction of those weapons, and to work cooperatively with Russian
scigntists on non weapons programs. This proliferation tiveat stemming from the
collapse of the Soviet Union Is the basis of the most serlous threat we face, namely the

spreading of biological, chemical, and nuclear weapons throughotit the worfd.95
Israslyan®® points out,

Early hopes for a warm, broad-based Russian-U.5. parinership that would draw Russia
full into the world communily of democratic staies have been dashed by exaggerated
expectations, a fack of vision and political will (especiaily on the U.S. sids}, and recuming
Cold War symbols of hostliily. It is not generally racognized just how close the West Is
to lasing a once-in-a-lifetime opportunily to ensure that Russian reform takes place and
to bring Russia definiively into the group of peacelul, prosperous democracies. ..
realislic scenarnios for outcomes in Russian politics over the next several years no longer
include an ideal option. At thiz point the best we may be able to do js fo prevent a new
confrontation between the former Cold War advarsares in an arrangernent that I ¢sif the
“survival scenatle”. ... Continued wishiul thinking about the state of refations belwaen
Russia and the Wast will orly postoone nasded initiatives even further.

F. International Leaders.
Most nations' forelgn policies are strongly Influenced by whom they salect to be their chief
axacutive officer.

Two nations that have pracccupied Amsrican military and dipfomatic laaders for the past
half contury - Russia and China - are likely fo face leadership crises during the next

presidentist term. %

Of course, in 1997 China experienced the loss of its leader, Deng Xiaoping, leaving many to
speculate how its forelgn policy will be tmpacted.?® There is growing unrest in Belarus over the
pro-Aussian stance of their President, Alexander Lukashenko. NATO's mterpariamentary
organization, the North Atlantic Assembly (NAA) is freezing alf ties with Balarus. According to
NAA president, Sen. Willam Recth, R-Del., Belarussian President Alexander Lukashenko's
policies have undemnined the rule of Jaw and the democratic legitimacy of the country's
legisiature. It is entirely unclear what the foreign policies of 2 post-Yeltsin Russia led by a
reballious genaral might emphasize. On the other hand a post Saddam 1raq, or a post-Castro
Cuha, like a post Kohemini Iran, might welt be less hostile to the U.5.

. NATO Expansion.
NATC’s expansion into Eastern Europe has made many Russian leaders nervous. In fact,
opposition to the eastward expansion of NATO is one of the few issues that abtain consensus of
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both Russia’s political left and political right, M, Yeltsin has played a major role in negotiafing
Russia’s acceptance of NATO expansion while assuring that Ruseia’s position as a great power
is respected. Senator Roth has offared Russia assurance that the aastward expansion of
NATO is not a threat.

NATQ enfargament will benefit & dernocralic Russie, partictiarly as the Allance extends
a hand of fifendship and cooperation. Enfargemant will provids the regdonal stabilfty
Russia needs 1o consolidale and diract its energy inward for economic and political
growth. Wa must not affow anachronistic voices o fum NATO enlargement, and the
partnership betwaen Russia and tha Alliance, into a bargaining process.® .. | have loid
the Likrainians that | see themn as fulure members of NATO, | hope that they will
continue to implemert the reforms necessary for their inclusion in the Affance. Their
aventual membership is in America’s vital interest and is a cornerstone of our vision for
a post-Cold War Europe, 169

In order to secure Russia’s approval of NATO's eastward expansion {o countries previously in
Russia's sphera of conirol, NATO has declared that it has no intenifon, no plan, and no reason
to instafl or deploy nuclear weapons or to station permanently substantial combat forces on the
territory of new NATO members. Mr. Yelisin has played a major role in negotiating Russia’s
acceptance of NATO expansion while assuring that Russia's position as a great power is
respected. In his absence, Russia is likely 1o be less accommodating.

Schlesinger has describad one of perhaps many fronies of the westward expansion of NATO.
He points out,

The coffapse of the Soviet Unlon and the Warsaw Fact has ... reduced the dependerice
of the United States (and its alffes) on nuclear weapons. The chalienge of holding a
huclear wnbrella over our afffes in Western Europe and slsewhere has been
substantially alleviated.  Moreover, the requirament 1o Inllfate the use of nuclear
wespens in response 1o an overwhelmning conventional attack has been eliminated.
Indeed, any need for such a nuclear response to a conventional altack has, at least for
this perfod, happily disappeared. ... Our most senior officials have additionally indlicated
that NATO membership should be open to any democralie couniry In Europs, If, for
exarnpls, NATO is expanded o include the Ballic states, no conventional defense would
be possible. Under such clrcumstances, if we were fo fulfif & commitment (o provide
protection, we would be driven back to threatening a nuclear response o a conventioneal
aftack. 107

Ted Carpenter’®e, Cato Institute, has pointed out fhat thraa lsthal booby traps await the U.S. if
MNATGC sxpansion goes forward:
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+ There is potential for conflicts between Poland, Hungary. and the Czech Republic and
thelr neighbors. Poland and Belarus already have a tense relationship and Hungary has

conflicts with Romania, Slovakia and Serbia. 192

¢+ It will damage the relafionship with Russia and strengthen the relationship betwean
Russia and Iran, Irag, and China and rekindle the Gold War.

+ It will commit the L1.5. to pouting money down a financial "oleck hole”. Esfimates of the

costs of NATO expansion are as high as $125 hillion over 15 years and as low as $400
million over 10 years.

Grigory Yaviinsky, a Russian economist that leads Yabloko, a democrafic, reformist political
party that opposes the Yeltsin govemment, has addressed NATO expansion,

The combinatiort of Chechnya, the coflapse of the Russian army, failed sconomic
reforms, a semb-criminal government, and Yeltsin's unpredictability has given the Waest
anough justification to conciude that Russia, for the time being, cannot be a dependable
pariner and that NATO expansion should therefore comtinue, fronfeally, if the United
States explainad its push for NATO expansion in these lerms o the Russian people,
thay would at isast understand why the alliance fs expanding and respect the West for
ite honssty. But when the Wast says fo Russians: “Russian daemocracy is fine, Aussian
markets are fine, Russia’s relafionship with the Wast is fine, and therefora NATO is
expanding to Russia’s borders,” ihe logic doss not work, leaving the Russian people and
thelr leadsrs bewildsrad and bitler. This resentmont will only bs exacerbated if the West
continues ifs two-faced policy. 104

In rafifying the admissten of Hungary, Poland, and the Czech Republic, all nations caplive to the
Soviat Union during the Cold War, into NATO, several mambers of the U.S. Senate have mada
It clear that they see the first wave of NATO expansion as an experiment. [f it works well, they
will approve further expansion; if it does not, they will vote to halt NATO expansion. 103 )5,
arms manufacturars see NATO expansion as an opportunity to upgrads tha military capabilities
of new NATC members, 106

H. Pefénse R&D Thrusts

As we pointed out at the beginning of this discussion, we are particularly concernad that U.S.
military capabiliies be abla to support our foreign policy ohisctives during a period when, of
necessity, our foreign policy is adapting in seemingly incoherent ways to the U.S. being the
world's only superpower. Despite the fact that polls show that the public is gradually losing
interast in defense issues, this is not the time to cut our mvestment in defense A&D. We should
instead be increasing Federal defense R&D in praparation for unexpecied events and preparing
robust military capabilities that position us for events that could evolve over the next 20 to 50
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years as well as prepare us for the wide asymptotes of foreign policy responsibilities that could
accrue to the waoild's only superpower.

+ We must, in particular, vigorously support defense research that prapares the U.S. to
countar proliferation of WMDs and the expansion of inffemational ¢rima syndicates.

+« We must search for creafive ways to assist Russia In developing a llberal democracy
subjact to the rule of law that is able to control the criminal elernent that is destroying
entraprengurship and sconomic davelopment in Russia.

+ We must research the widest potential range of W.S. foreign policy opticns arkd klentify
the range of military systems and defense R&D reguired 1o support these policy limits.

2. The Healthcare Cost Problem:

A. Cost Comparisons.

The cost of health care in America has risen to 14.8% of GDP, between 1.6 and 2 times {as a
fraction of GDP) that of the rest of the industrialized werld. In comparison, France spends
9.9%, Germany spends 2.5% and Britain spends 6.9% with lltile noticeable disadvantage in the
quality of healthcare services or quality of Iife,197 Despite the fact that Japan's population is
ckdar than the LS. population and spends 30% of it's heathcare purcheses on dnugs in
comparisan fo 8% in the LS., Japan only spends 7% of its GDP on healthcare and its cilizens
live 4 yvears longer than Amencans.’®8 Uintil recently the U.S. has been redirecting national
resources to health care at the rate of 1 percent of GDP every 20 months.19® Healthcare costs
currently account for 20% of the federal budget and 30% of states’ budgets.

Comparisons of the U.8. healthcare system to those of Britain and Germany reveal that even
though American hospitals are more productive in the treatment of breast cancer, lung cancer,
and gallstones, they lag in treatment of diabetes and their administrative costs are much
highar. 110 The escalation in U.5. healtheare costs is summarized in Table (. Mote the prograss
that is being made in controlling administrative charges and the progress that is being made in
controlling the rate of growth of hospital charges. While much has besn made about the cost of
medical equipment, the reader may easfly see that it is a tvial part of healthcare costs.

In addition {o the $20 billion spent on research shown in Table I, approximately another $20
billion is spent on research by drugs, pharmaceutical and medical device companies and some
of the hospltal charges include hidden research costs. If one conservatively estimates that $50
billion is annually spent on medical research, this is still only 5% of annual medical charges.
The amount of money that is being spent on research to investigate innovative new ways of
cost-saving healthcare delivery is not even measurabls,

Almost 40 million or 15% of Americans do not have medical insurance, Furthermore, while
thought to ba a necessity, medical insurance acually increases the demand for healthcare

107 The Foonomist, "France: A headache”, March B, 1987, p. 57.
108 ‘T Econamlet, “Japan's Sicky Drug Fimme®, October 18, 1698, p. B5.

109¢, | awrence Atkins and John L. Bauer, “Taming Health Care Costs Now®, lssues in Sglenge and
Technology, Winter 1982-93, p 54,

110 The Ecanomist, “Heal Yourselves: The Economics of Health Gare”, November 8, 1996, p. §2.
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senvices by driving a wedge betwesn the real price and the price aciually paid by the Insured
person. Furthermare, those without heaith insurance are often forced to rasort to the most
axpensive class of medical services, those provided by the emergency rooms of hospitals.

Table II: Growth of U.S, healthcare cosis in the 1990s.111 Research costs do not
include drug research funded by private companies. These costs are absorbed in the
costs of medical products that include drugs. In 1996 state and local taxes paid for
12.7% of healthcare costs, Federal taxes paid for 30.9% of costs, employer paid health
insurance paid for 27.3% of cosis, and direct individuat payments (individual paid health
insurance and other out-of-pocket payments) covered 29.1% of costs. 112

Service 1992 1984 1996 19498 1957-1998
Charges | Charges | Charges | Charges Growih
Hospital $305 B $335B $363B $305 B 4.6%
Physiclans $176 B $191 B $214 B $240 B £.3%
Dentists 537 B 342 B $50 B 358 B B.3%
Other 542 B $48 B %57 B $65 B 6.6%
Professional
Home Health $20B $26 B $30B $37 B 8.8%
Medical 71 B §78B $ec B S102B 7.2%
Products
Medical $12B $13 B $15B $17B | 82%
Equipment
Nursing Home $62 B $728 $83 B $92 B 5.2%
Personal $ISB $22 B $28 B $35B 11.0%
Healthcare
Administration $43 B 3516 36 B $46 B 0.0%
Government $23 B $286 $356 0B B8.6%
Publie Health
Research $14 B $16 B $i7 B $20 B 13.7%
Construction 5t3B $i5B $i14B 3168 6.5%
Total $834 B 3937 B $1,0388 $1,160 B 5.7%

Medicare costs now exceed $200 bilion and are growing at an annual rate of 9%. A
Washington Post poll showed that 52% of Americans are worried that they and their family will
not ba able to afferd adequate madical care and that the medical benefits they recsive will be
racduced or eliminated,"? Current estimates predict 2005 to be the crash dzate for Medicare.
Public polls Indicate that the public is aware of the Medicare crises but believes that it can be
solved by sliminating Medicare’s wastw, fraud and abuse or by cutting foreign aid, believed by
64% of those polied to be the largest area of government spending. (Foreign aid actually
constitutes about 1% of govarnment spending while Social Security amounts to about 25% of

govemment spending.114 In 1996, Madicare waste, fraud and abuse amounted to $23 billion or

1! DRIMoGiraw-HH, Standard & Poots, and U.S, Department of Commerce International Trade
Assoclation, U.5. Industry & Trade Oullook 98, 1988, p, 45-2.

112 Tha Concord Coalitlon, Financing Ratirement Security for an Aging America, 1858, p. 29.

113 The Washington Past Natlonal Weeldy Edition, *What About Us?", September 2328, 1996, p. 9.

114 Fhe Wachinaton Post National Waekhy Edigion, “Harc: Off Soclal Sacurity and Madivar”, April 7, 1997,
p. 35.
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14% of Medicare’s total costs.) The public’s share of healthears costs, paid trough tax
revanues, has been rapidly increasing and now accounis for over 46% of bealthcars charges.
So, want it or not, we are already almost one-half way o & government-funded healihcare
systam.

B. Impact ot Aging Population.

It is well known that the U.S, population is aging and that the aging population is just beginning
to place great stress on Medicare, Social Security, and Medicaid. In 1987 the overall per capita
axpendirire for healthcare in the U.S. was $1,776 (1987 daltars.) However, the distribution of
expenditures variad widely with age. For example, those under 19 years of age spent §745,
those hatwaen 19 and 64 spent $1,535, those over 65 spent $5,360 ancl those over 85 spent
$9,175.115

There is a continuum of care that can help provide for the reskdential and medical needs of the
eklerly. These range from home health care, congregatfe care, assisied living facilifies, skilled
nursing horne facilities, and acute care hospitals, As the elderly move through this herarchy of
services, cosis grow rapidly., For example, ihe total monthly cost of assisted living facilitias
ranges hetween $1,500 and $3,000 depending on the rangs of services needead; skilled nursing
care averages about $5,000 per month, subacute care costs about $15,000 per month, and
acute care in & hospital costs about $28,000 per menth.'*® Because government supported
programs are skewed toward the high cost end of the care spectrum, many of the elderly
whase needs could be adequately met by a lower cost option areé encouraged to ufilize the
highast cost options of skilled nursing homes and hespital care.

The Couneil on Competitiveness estimates U3, health care ¢osts will increase to 16% of GDP
by the year 2000 and grow to 18% of GDP by 2005.'7 Some suggsst that when the baby
boomers reach their late 70s and 80s in the middle of the 218t century, .3, health care costs
may soar to 25% of U.S. GDF.118 By this tima 1).S. personal savings will have svaporated and
investmant will he enfirely knanced by forsign borrowing, Presumably, by this time Japan and
other Asian countries will have fransitioned from their Keynesian underconsumption practices
and be saving less. Hence, the cost of borrowing foreign capital will be higher than today's
costs, Growih of a single consumptlion-intensive area of the economy does not inhibit
economic progress when offset by reductions in other consumption-intensive categories.
Howevar, Kennedy's reviaw of 500 years of international history suggests that when
consumption-intensive defense spending grew to between 10% and 15% of GDP, its growth
was often not offset by reductions in oihér consumption-intensive categories. Rather, it was
aceompanied by reduction in savings and investment. Damage o nations' atonomias was the
inevitable outcome.!'®  Similar responses and consequences will eventually accompany the
ascalation in health care costs.

C. Impact oh Savings.

113 Tha €encord Coalilion, Eingnging Fatirams ) ot
115 Data provided by Lols Jean Gover, assisied hving huslness cnmullnn’t.
117 Gouncll on Gompetitivaness, Highwav to Heaith, March 1998.
118 Egith Waeiner and Amold Brown, Insiders’s Guide i the Fubura, The Boandrear, Inc., 1897,
119payl Kennady, The Rise and Fall of the Graat Powers, Randem House, 1987, p.538.
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Health care consumption is slowly ereding Nafional savings and, as the population ages, this
problem will conflnue to escalate. The net National savings rate has dropped from 9.1% in the
19508 to 2.7% in the sarly 19903120 This drop is driven by the trend for the elderly to have
moare money and to spend more of it 1t is healthcare that the elderly are increasingly
purchasing. The personal consumption expenditures of Americans is summarized in Table HI.

Table Iif; Parsonal consumption expenditures of Amaricans in 1994,122

Expenditure % of Personal Incoms

Household Electricity 2.4%
Gasoline, Oil, Fuel, and Coal 2.6%
Other Durable Goods 2.4%
Housshokd Cpemtion 3.3%
Transportation 3.9%
Furniture, Household Equipment 5.0%
Maotor Vehicles and Parls 5.4%
QOther Nondurable Goods 7.5%
Clothing and Shoes , 5.3%
Housing [ 14.3%

Food 14.7%

Health Care 15.7%
Miggellaneous Sarvicgs 17.5%

Belween 1884 and 1994 medical care absorbed 20% of the growth of consumption
expendifrres. 128 Since 1979, outlays for housing and transportation services have rizsen by
1.5% of personal income while outlays for religious, social welfare, educational, and
recraatiohal activities have increased by 1.8% of personal income. Outlays for parsonal
husiness services, including banking and brokerage fees, have increased by 2.1% of parsonal
Income. Outlays for goods - icod, clothing, and gasdline - have decreassd by almost 8% of
parsonal income. Since 1973 personal savings have decreased from 8% of personal income to
4% of personal Income. The consumption area diving the decraase in savings Is medical
sanvices, Slnce 1975 an addifional 5.8% of personal income has gone io medical
services. 2 Thus, were it not for major increases in the productivity of goods, rapidly
escalating health care costs would have dropped savings to only 2.2% of personal income.

Spaalker of the House Newt Gingrich has pointed out that Americans nead 10 save more,

The state of savings i Amnerica foday is bleak. More than 50 million workers - sbout
half of the worldorce - have no relirement coverage at all, wheiher through an
arnployer provided plan or individual accounts ike IRAs or 401(k) pians. Among

(29 Tha Economist, “Growing Old Expensively™, September 7, 1096, p. 76.
12V L aversnce Kotlikaff, John Sabelhaus, and Jagadeash Gokhala, Lndersiandingthe Postwar Declineg in US
Savings: A Cohort Analysis, Brookings Papers an Economic Aclivity, 1996, and Steven Pearstein {The

Washingtan Fosth, "Study Pins Savings Lapse On Elderly”, The Albuguergue Jnun-ual. Celeber 5, 1996, p. 6.
122 ). 5. Department of Commerce, Sureau of Economic Analysis, 1994

I Compatitivaness Pelicy Councl, Ruphing In Placs: Recent Trends In US Living Standards, September,
1596, p. 18.

124 Bueinage Waek, "Soiving the Savings Riddle”, November 11, 1838, p. 26.
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smaill businesses, the numbers are even more alaming: only about 25 parcent of
workers in these enterprises are covered by some kind of refirernent plan. 125

D. Causes of Cost Escalation.

a, Lack of Productivity Growth. Simply raducing the rate at which Medicare costs grow does
not address the root cause of the healthcare cost problem. Nelther does forcing small
businesses to purchase health insurance for their employess. Indeed, the productivity of the
entire U5, health care system must be increased. This means that mors services must be
provided by fewer people. Regulations, both govemment-imposed and professionally imposed,
and gavemnment interference with the free market, have removed the economic incentives that
drive productivity growth. Many physicians imposed regulations, &.g., withholding information
on physicians’ records of patients, are in conflict with a free market. Oxford Health Plens is

aftempling to circumvent the long-standing physicians’ practice of withholding madicat
information fram patients by surveying patiants to determine their interpretation of the quality of
care they received at hospitals and from physiciane.126 Of course, hospital administrators and
physicians are quick to point oui that patients are not gualified to judge the quallly of the
services they receive. Furthermorg, in a moncpoly envircnment, in which patients have fow
choices, they need not wonry thamselves with quality issues,

b. Piccemeal Regulations. The healthicare cost issue highlights the failure of non-systemic,
piecemaal approaches that rely on political processas to address prablems in complex systems.,
While Congress has bean heavily engaged in the details of healthcare services, the *big
picture” has received litle attention. Every healihcare regulation that is added aggravates the
root cause of all healthcare cost problems - cost escaiation driven by zero or even negative
productivity growth. The golution to the U.S. healthcare problem will require 2 combination of
skills in sconomics, business, political sclence, systems modeling, and technalogy, particularhy
information technolagy, integraeted preventive diagnostics, minimally invasive therapies, imaging
- techmwlogy, preventive madicine and Incentives programs, and rehabilitation science and
assistive technologles12?, that foreas major changes in the healthcare delivery process.,

The federal government has been unable io make an overall investigation of the U.S.
healthcare system and propose a systems-level solution that increases competition, reduces
costs, and offers incentives to improve productivity.1#®  Instead, it is pursuing a piecemesal123,
incremental, microseopic approach in which Congress is even beginning to specify the number
of days of hospitalization each surgical procedure requires, 130

125 The Henorable Newt Gingrich, “50 Millisn American Wotkers Have N¢ Retirement Coverage™, An
Advertizing Supplement to The Washington Post Nalional Weeldy Edilion, June 1, 1948, p. 51.

1% Washington Posl National Weekly Editicn, “Light on Medice) Care®, Aptil 14, 1997, p. 26.
275amuel Vamade, Bryon Gloer, and Donald Wasenberg, le of Techn in ing Health

Care Cosls, Sandia Mational Laboratories Report, SAND 60-2489, November, 1995,

128 James Gover, “Syslems Modeling: the first step in a process for solving the health care cost problent”,
presented at IEEE Conference, The Role of Technplogy i the Cost of Health Care, April 27-29, 1994,
papar includad in SPIE Proceedings, pp. 388-30%,

123 Ejjzabath Telsberg, Michasl Porter, and Gregory Brown, [nnovation, Information, and Compstifion: A
Lasling Cure jor American Healih Care, Working paper of the Harvard Business School, February, 1984,
130 joan Beck{Chicago Tribtme), “Washington Taking Over Health Gare Plece by Piecs”, The Albtguarme
Joumnal, Qclober 2, 1995, p. A10.
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Bills jntroduced in 1997 include: regulstions on health care plans, provigions guarantesing
health care to the estimated 10 million uninsured children, expansion of preventive care
including immunizations and routine check-ups, assurance of emergency room care for those
that need it, limitations on health care intarvention in doctor-patient discussions, and elimination

of “drive through” masteciomies.’3 One needed bill, although still piecemeal legislation, a bill
to ourh gag clauses that prevent dociors from informing patients about their treatment options,

has been inraduced by Representative Greg Ganske. 132 As Professor Herzlinger points out,

Consumers can find out much more aebout the quality of & Toyota than about the
physiclan who will performn thelr open-heart surgery, An industry that calls its customer
a ‘patlent” claarly fails lo appraciate how many people work and how fitile frae time they
have. Most naftions run health care syslems that are inconvenient and arrogant, ... In
1997, Americans provoked leglslators to require the vastly dislived managed-care
organizations lo provide informalion they once denfed, such as whether their doclors
eain more money as a reward for providing less care. ... To iulfilf consumer demands for
information, many providers wilf publfish “report cards” that comnpare their psrformance to

& peer group, 133

¢. Managed Care. Over 56% of Americans now receive their healthcare through managed
care. Temporary lulls in health care spending, as we are currently experiencling, stam from
HMO imposed substitution of primary care physicians, staistically-based diagnostic opinions,
and chamlcal tharapeutics for medical specialists, technology-based disgnostics, and madical
laboratory tachnology-based therapeufics. Cost savings are resulling from reduced income of
medical specialists and withhokling of services not increases in delivery efficlency. 1t is now
clear; at best HWOs are no more than a parflal answer to the health care cost problem.
Betwean 1994 and 1995 because of HMOs physicians' annual net income before taxes

dropped $8,700 to $186,600 with the reduction being due 1o diminished incoma for the highast

paid specialists.’® However, as we saw in Table ll, physician's charges amount to only 20% of
total healthcars costs.

While HMOs have been hailed as the solution to Ametica's health care ¢ost problam, reduction
in specialists' incorme is largely being offset by hidden administrative costs including the amount
of time that patients spend negotiating with their HMOC and primary care physicians for referrals.
Incredibly, ptimary care physicians are being rewarded by HMOs for withholding referrals to
speciallsts.  Ameticans are experiencing lower quality services than they had five vears ago
with HMOs magnifying rather than attenuating the insfficiencies of Ameriga's mom and pop
heakthcare delivery system,

The syndicated columnist, David Broder, reports that after consulting with numerous health
policy gurus, he has concluded that U.S. health care costs are poised to again accelerate with
anrual haalth care costs perhaps rising to $1.5 tiillion in five years while the shara of uninsured
ekderly increases from one in six to one in five. He noies that each year those without health

121 The Hill, “Congress to 1the Rescue®, Apil 9, 1997, p. 15.

182 pgter H, Stene, “Ready for Round Two", Nationa) Journal, p. 15, January 3, 1998,
133 Reqina Herzlinger, “Shopping for Your Doctor”, The Woerld jn 1998, The Economist Publizations,
January, 1998, p, £0,

124 Washingion Post National Weskly Edition, “Getting Inlo the Doctors Packets®, September 9-15, 1998,
F 34.
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insurance increases by about 1 million. Broder explains that many, if not most, of the piece-
meal, partlal remedies to the health care problem that have been pursued by Congress will
actually increase, rather than decrease health care costs. '35

Scholars at Harvard University have partnered with the Kaiser Foundation to develop a survey
of 1.000 randomly selected Americans on HMO services. This survey revealed a starfling
difference in response when the respendent bears responsibility for the cost of the extra
gervice, When respondents are insulated from paying for a service, most want the service,
When respondents must bear some of the responsibility for the cost of a satvice, the fractlon
wanting the services is reduced by about 50%. For example1®#,

+

Support for a law allowing patients to sue for malpractice dropped from 64% to 36%
when respondents were asked if they would still favor the [aw if it would causs some
amployers to drop health insurance coverage.

Support for a faw reqiring HMOs 1o provide more access to speciallsts dropped from
81% to 599 whan respondents ware asked if they would stll favor the law if it caused
an increase in insurance premiums. Suppott dropped below 50% when it was propased
that this law would mean govermmment might get “too involved® or employers might drop
health insurance.

Support for a law allowing a woman 0 see a gynecologist without HMO approval
dropped from 82% to 58% if it meant an increase in premiums and it fell to 48% if it
caussd some employers to drop health insurance,

Tha Economist reports,

Survey after survey shows that most Americans fear that managed care firms care more
about money than medicine, The popular view is that HMOs make their money by
denving potentially life-saving surgery to sick chifdren, and ihen award thelr manager
sever-ffgure boniuseas. ... Yet most of this opprobrium Is misplaced. Managed-carg firms
havs their faults, fo be sure, but the fact remains that thanks o HMOs America’s health
care systerm works better than it usad 1o, The advardages of managed care outweigh

the drawbacks, 77

F. New Concaptls.

a. Specialty Hospitals. Hospitals are in a goklen age of profitability. The combined profit
margins of hospitals were 8.8% in 1988, the highest they have been in the previous 16 years.
At the nafions 200 major teaching hospitals, the median profit margin was 4.5%. Columbia's
Reston Hospital Centar had a pretax profit margin of 31% in 1997, Much of the profit gain has
derived from shutting-down services units that are non-profitable 138

135 pavid 5. Broder, "Health-Care Costs Poised 1o Resume Paunting Ingreases”, Albbquergue foumal,
October 26, 1967, p. B2.

138

[ign, “Tumisg the Quesuun'. January 26, 1968, p. 35,

Y7 The Ec:mamig.j "Ycur Muneym‘r‘our Lifa", March 7, 1998, p. 23,
138 The Wazhingten Past Maliongl Weskhy Editton, "Haspitals Are the Picture of Haalih®, February 19, 1998, p. 18,
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Although physicians like to remind their patienis of the high costs of medical school education,
tive public through Federal subsidies pays many of ifiese costs to teaching hospitals.

So-called direct medical subsidies, for instance, help pay for the salarias and benefits of
regidents {of teaching hospitals), program administration costs, facully supervisory
costs, and hospital overhead. Medicare pays out $2.4 billion per year for these
subsidies. Medicare shells oul another $5.2 bilfiorn per year in ‘Indirect’ medical
education subsidlas, which heip feaching fiospitals defray the costs of tralning residennts
and providing specialized services o severely i patients. UCSF and Stanford Iast year
recalived §100 milfion In subsidies from Medicare bacatsa of thair status as feaching
hospitals. ... The government also gives hospitals that care for the non-paying poor a
total of $5.2 bitlion: & year in so-calfed disproportionate-share payments, Major tsaching
fospitals account for only 6 parcent of nonfaderal hospitals in the counlry, ... yef they
supply half of the uncompensated care. 159

Because of these subsidies, teaching hospitals are insulated from market pressures that diive
them to search for ways to linprove thelr efficiency and effectiveness. Professor Regina
Herzlinger149, Harvard Business School, has concluded that U_S. hogpitals have much to learmn
from the managament practices of McDonalds, This progressive company has concenirated an
speed, consistent product and service, and valus for monesy spent. To do this it has
standardized food products and preparation processes. Professor Herzlinger points out ihat,
like McDonalds, hospitals that have been the most successful have fimited the range of
services they provide to customers and they have excelled at those specific services they have
chosen as their spechally. By specializing, these hospitals have much higher success rates and
their mﬁts are oftan between one-half o two-thirds of the rate at typical general-purpose
huspitals that are not expert in any particular area of healthcare. Treatment of chronic diseases
such as cancer, diabetes, heart disease, and emphysema accounts for 75% of U.S. health care
costs, All of these are ameneble to standardized treatment by specialist hospitals.

in no country are hospitals even close lo such standards of efficisncy {(as those of fast
food companies). This (hiospitall is an Industry that rarely bothiers to measure its own
performance, leam from others, or put patients’ inferests above those of doctors. As the
racent troubles of Columbia/HCA suggest, groups that have Iried to apply business
practices to medicing are not always widely admired. Americans rank hospital services
fower value for rmoney than anvthing else they buy, inchuding legef advice, It is odd, a5
FPeter Drucker has noted that it has taken management theory so fong o sink its teeth
Into an industry that accounts for between 7% and 15% of GDP in most developed
countriag, 41

Rochester Genaral Hospita! cardiac care team sarves as an example of how a hospital can
reduce inefficiencies and fmprove palient care. In winning the 1998 RIT/USA TODAY Quality
Cup award42 for healthcara this team has reduced:

139 ational Joumal, “Intensive Gare™, AprB 11, 1995, p. 803,

40 Ragina Barzlinger, Market Driven Haalth Care: Who Wins, Who Loses in the Transformation of
America's | argesi Servica Industry, Addison-\ifesley, 1957,

141 Tha Economist, “Hamburgsers and Hermdag®, August 9, 1997, p. 55,

M2 g A TODAY, “Streamlined Surgery Is Win-Win Situation®, May 1, 1988, p. 5B,

33




+ patient fime in the operating reom from a range of three fo five hours to a range of two
to three hours,

¢ patient fimg in the hospital {rom 7 days to 4 days,

* |I:latiant charges for coronaty artery bypass surgery by 6.5%,

+ patient readmission rate from 18% to 9%,

+ patient costs for blood from $481 to $347,

+ mortality rate from 2.2% to 0.68%, and

+ number of surgeons raquired to perform 1500 bypass surgeries per year from 10 to 5.

k. Competition and Technology., Produciivity growth can only be driven by incraased
competition among service providers that leads to replacement of many of those working in the
health care field with low-cost technology.’? Some have sought to blame techrology for the
growth in health care costs. As Teisherg'¥ has pointed out to Congress, medical tachnologies
remain costly even wheh widely diffused because relmbursement to service providars for
the use of technology has been based on customary charges that are largely unrelated
to the cost of the technology. Furthermors, recent studies have shown that the database is
80 poor on treatment ouicomes, health care providers are clueless on the cost effectivensss of
alternative treatments and technologies.

The naw sconomics of madicine has put the heaat on providars fo find the most cost-
effective forme of care. But the research that doclors and managed-care companies
tse fo waigh which ireatments work best and cost least suffers from somathing
approaching financial ifliteracy. 145

In today's healthcare system, technology may reduce the cost of providing the healthcare
service, but may not reduce the charges that are passed on to the recipient of the services.
Furthermnore, the demand for certain health care services can increase when there is a major
decrease in the ¢ost of this service to the consumer. In highly compstitive systems, technology
innovation increases productivity, increases quality and reduces both costs and charges. In
weakly cornpetitive systems such as healthcare and education, technology innovation often
reduces produciivity, increases quality, decreases costs and increagses charges. The path fo
productivity growth s first competition, then technology innovation. The lafter occurs only
becauss it is & necessily for surviving market competition. Productivity growth and quality of
servica are the result.

142 Josaph Bronzine and James Gover, "Medical Technolopy: A Solution 10 the Health Gara Cost Problan®,
|EEE Engineering in Medicng and Science Magazine, June 1994,
144 Elizabsth Olmstead Teishary, “INNCVATION: The Key to Reducsing Costs of High Quakty Health Care®,

testimoeny for the U.5. Houss of Reprasentafives Committes on Seience, Space, and Technology
Subcotmmfttes on Technology, Etwironmeant, and Aviation, Merch 17, 1894,

145 Buciness Wesk, “Fuzzy Figures on Bealth Goste”, January 26, 1998, p. 22,
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Infarmation technology has the potential to revolutionize medicine by reducing the actual costs
while increasing the quality of services,

Cnly 5% of American doctors use electronic medical records. ... A fypical visit {fo a
physician's offica) costs about $90 in America. This can be cut 1o $15-$25 if the chack-
up is done remolely using equipment that costs about $1,000. Since felevisits cost less,
they can be made mora often, cutling hosplialization rates by a third and the length of
an average hospital stay by a day, ... Virtual home vislis by community nurses in Wales
wera only & fifth as expensive as conventional ones, and most patfents were more
salisifed because thay were visited morg often. ... A suwvey ... found that less than one
visit in 2,000 is made elecironically. ... McKinsey, a consullancy, estimatad that
America’s haaith-care Bilf could be cut by $270 biflion a year - 25% of total expenditure -
if madical organizations made an annual Invesiment of $50 biffion in information
systems, 195

After visiting their physiclan’s office, patients are often required to elther travel to a hospital and
have ¥-rays made and read at the hospital or have them mads at a clinic that is part of their
physician's work complax. In tha latter case either a radiclogist must travel to the clinie to read
the x-rays or they must be hand-transported to a radiologist for reading. Research in Norway
found that radiologists saved between 5 and 6 hours per week when the radicgrams were sent
to them slectronically, 47

In 1887 the U.S. health care industry spent $15 blifion on information technology {IT), By 2001
it is predicted that the annual IT investment will double {0 $30 billion. Kaiser-Pemmanents, the
largest HMO, plans to invest over the next 5 years, $1 billion in a naticnal glinical-information
system that links its 10,000 doctors that are spread out over 19 states. This system will keep
medical records for the nine milion memhbers of Kaiser-Permanents, 148

¢. Automated Testing. Coates, Mahaffie, and Hines project that by the year 2025,

The haalth care debate of the lata 1990g gave unexpacted impelus to the autorated
meadical centar. Based on the work of Project Caducays, there was the now-papular
profiferation of shopping mealf and work-site heallir centars. These are expernt systems
tled to phvsical aguipment, Tvpleally, the way the earlfest varslons worked, a person
walked into the center, was greeted elactronically, asked to urinate into & botile, spit into
a test tube, puncture the skin to get a blood dropiet for the siide, and place each of the
containers into the appropriate receptacies. While the samples were belng processed,

the person sat at the Caduceus and angaged in a maedical dialogue. Effectively
Caduceus did everything that a physician at that time did on the first two visils, including
presenting afternative diagnoses, the need for further tests, and the suhsequeni

diagnosis on the completion of the tests.1%?

146 The Economist, “T and Heslth Gare®, Fabruary 28, 1998, p.p. 66-67.
147 The Economist, “IT and Heelth Care®, February 28, 1998, p. 85,
148 Forhuine, “Can Computers Cure Haalth Cars?”, March 30, 1998, p. 112,

”Edaseph F. Coates, John B. Mahafiie, and Andy Hines, 2025: Scenarios of LS. and Global Security
Rashaped by Sclenca and Tachnology, Oakhlll Preas, 1997, p. 54,
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d. Patlent Sel-Help. While the polificians, regulators, physicians, and healthcare
administrators fiddle, palients themselves have begun a minor revolution in healthcare services
by establishing self-help communities over the Iniemet. Most of these on-line networks are
devoted to a single health-relaied topic. They provide madical information, coping tips and
emotional support, and in some cases, second opinions. ' Professor Herzlinger expects this
revolution to continue.

As this revolution takes hold the government will primarlly Fulfill a regulatory rofe. As in
other markets, if will ensure the Integrily of the providers, insurers and consumers, and
protect agains! rasiraint of trade. 1t will afso police the validity of the Information that
fuels markst fransaclions, just as the Securitfes and Exchange Commission helps to
insure the validily of the financial dals that ars key fo the sfiiciency of the capital
markats, The cost-containment that accompanies this new systemn may at last persuade
the American public fo broaden the safely net for those who cannot afford o buy
adsuate health cover - a revolution indsed, 151

g, Employer Partnerships. Some areas, e.g., Minneapolis - St. Paul, are rebelling against
HMOs. In Minnesota's twin cities, 26 of the areas major employers have bypassed HMOs and
contractad directly with medical facliities to provide health eare for their employess. Employers
nave bandad together to contract directly with doctors, and inject marketplace economics into
the heatth care industry. 52

f. New Agency. Poliicians are having great difflculty addressing what should be done with this
massive $1 trillion dollar enterprise. Cne false stsp and a budding political career can instantly
be “washed-up”. Most political analysts agree that Prasident Clinton's attempt to guarantes
healthcare for every American played a major rols in the Republican takeover of Congress in
1994, A “polifically safe”™ option is to address a microscopic piece of healthcare arnd make
constituents think that something significant has been done. An option that is being considered
s to create an independent healthcare regulatery agency, modeled after the Securities and
Exchange Commission, and dump the haalthcare regulatory issue squarely in its lap. This body
would oversee healthcare qualigy. 15

G. The Role of R&D

One may think of the U3, healthcare system, illustrated in Figure 2, as a complex system in
which charges and technology are the primary inputs and the health of the population is the
primary Hput.

An ideal health care system would simultansously maximize the health output and minimize the
charges input in such a way as to maximize the ratio of health to charges. In Figure 2 we
consider thres different configurations of the U.S. healthcare system. We claim that today's
system Is moderately regulated and operates for a varlety of reasons, principally regulatary
reasons, as an oligopoly with minimum competltion among healthcare providers. Most

19 Tom Farguson, *Heallh Care in Cyberspace: Patisnts Lead a Revolution®, The Futurist, November-
Pecernbar, 1997, p. 29,

151 Regina Herzlinger, "Shopping for Your Doctor™, The Wardd i 1998, The Economist Publications,
January, 1908, p. &1,

152 Fortung, “Taking on the HMGQs", February 16, 1988, p.p, 96-104,
132 parlyn Werber Serafini, "lcromanaged Care?”, Natlonal Joumal, Becember 13, 1957, p, 2506,
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researchers claim that technology innovation has driven up healthcare costs in today’s system
with little perceptible gain in heatth ouiput, so we show the productivity of the system as a
decreasing function of technology. Today's system may well have lower productivity than the
two extreme alternative systems we congider in the following.

Healtth
Technology | Weakly Competitive, Charges
™| Moderately Regulated | Health
Chaxges | Health Care Oligopoly —

-Today’s Syatem-
i h-
Health Technology
Fechnol Charges
_ngf* Highly Competitive, Hve:'fh
Deregulated - - . .

Health Care System. .

—] -
Ch Free Market System

Technol
____',.DEY Non-Compeatifive,

Highly Regulated | Health
Health Care Monopoly [~

==} .State Run System-
Charges

Figure 2: Dependency of healthcare system productivity (ratic of health cutput to charges
input} as a function of tachnology input for three configurations of the U.S. healthcare

system.

In the second system, we illustrate a systemn entirsly driven by the free market. In this system
sarvice providers are engaged in intensive cornpetition for patients. There is great prassure for
sarvice providers to find innovative ways to reduce heaithcare costs bacause thelr survival is at
stake. Regulations that inhibit competition are discarded. Employers will no longer provide
health insurance and health insurance will only cover medical catastrophes, Nurses provide
over 80% of patisnts’ healthcare needs and nurse praciifioners and physicians services are
used only when needed. [n this system services pioviders will find innovative ways 1o use
technology to reduce the costs of sarvices so we show praductivity growth increasing as the
technology input is increased, The role of the public in this systemn is to project the public
against anti-trust practices and to provide information to the public 5o that it can make mformed
decisions. Although heglihcare costs would drop in this system, there wil still be those in the
lowest income groups that woukl not be able to afford medical services.

The third system, a state-run system, represents the opposite extrame. {n this system the
public provides the funds for all healthcare services through tex revenues., Like The
Metherlands, the Federal government determines what fraction of the GDP iz to he spent on
healthcare and it determines exactly how much it is willing to pay service providers to provide
for a service. Technology can lead fo significant improvements in the productivity of the
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heakthcare system when regulators require that cost reductions resulting from technology
innovation be passed on to the public. In this system there will be no incentives for services

providers o innovate so the public would of necessity absort afl research costs and the public
would absoib all the costs of educating healthcare providers.

While these exireme systems are interesting fo think about, the U.S. should initiate a major
research program ta invastigate heslthosre system alternativas. Because of the magnitude,
complexity, and importance of the healthrare cost problam, it is eaconomically rational to initiate
a $1 bilion per year publicly funded rasearch program that would be tasked to amive at an
entirely new dasign for a healthcare delivery system.

Tha major componsnts of this program would includs:

+ Develop systems medels ranging between the exiremes desctibed here that includes
breaking down healthcare systems into subsystems that allow comparison of the cost
and effectivenass of alternative models. Allematives to the U.5. model would be
synthesized from these systems models.

+ Compars the U.S. healthcare delivery models at the subsystems level and their costs
and outcomss to those in other countries.

¢ [dentify necessary regulatory options.

+ |dentification of technologies that could lead fo substantial reduction In bealthcars costs
and propose a parinership of piivate and public funders to develop thess technalogies.

3. The Education Problem:

A. Introduction.

In 1995 the United Siates spent $668 million or 9.2% of GDP on pre kindergartan through post
secondary aducational services and content. Of this total, $318 billion was spentan K-12, $189
blllion was spent on post secondary, $80 blllion5 was spent on worldorce training, $45 billion
was spent on the consumer market for education products, $30 billion was spent on pre K, $10
billion was spent on training programs, and $10 blilion was spent on child reform. In 1932 U.S.
public educstion expsnditure per child was $11,880 and was only slightly excasded by that of
Switzerland, was atmost identical to that of Japan, was approximatsly two times that of France,
Austriza, Belgium, and Denmark, and was approximately 50% higher than that spent by Sweden,
Norway, and Ireland.’®s Wa have nearly 60 million {almast 26% of our population) full- and
part-tima students enrolled in courses throughout the U.S. Education employs 55% of local
government warkers 2nd 45% of state workers.156 Dasgpite our massive National investment in
aducation, several concerns surrpund our education system. These concemns have three
primaty components: (a) the quality of K-12 math and science education iz inadequats, (b)

158 Mogt reports of LS, companias annual investment in trznkng quots figures in the $50 bilion to $60
billion range for fomal training. Informal training cosls, thoss iralning efforts mot reported by companies,
ara sstirmatad 1o rangs betwesn $180 billion and $200 billon per year, Sea, for exaimpla, Informalion
Technalogy Association of America, Help Wanted: Tha IT Workiorze Gap si the Dawn of a New Cantury,
Febyuary, 1997, p.3s5,

e, February 11, 1857, Hew York, NY.
1356 |bid.
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college costs are excessive, and {c) the U.8. has failed to design an educatfon system that
praomotes and offers education from cradls to grave.

B. K-12 Math and Science.

In 1896 International exams157, U.S. studenis performed at almost exactly the international
averages in bath mathematics and science but were behind the scores of students from Japan,
South Korea, Singapore, the Czech Republic and Hungany and roughly the same as students
from England and Germany 58 Comparisons of K-12 scores around the world damonstrate
that countries with one-half the per student investment of the U.S. aré matching or exceeding
the examination performance of LS. students, Although (1.5, fourth-graders were second only
to South Korea in scienca, by the eighth grade their scores were only slightly above average.
Singapore, the leadsr in both math and science scores by a considerable margin, expects
childran to be able te read and write in two fanguagas and do simple arithmatic prior to entering
the first year of formal schooling. 1n addition, parents invest in private tutoring outside of the
formal classroom to ensure the success of their children in the classroom.¥® From a very early
age Japsnese childran are faught that learning i3 an enjoyable part of fife and that the
motivation for leaming is resident in the shudent, not the teacher¥® QOur considerable
investment in education is not producing the performances many Americans expect particularly
companies that are seeking manufacturing employees.

Thera ars three schools of thought regarding the K-12 math and science education issue. One
group argues that the root cause of poor math and science scores is poor reading skills. Soms
argue that these stem from replacing phonics with word recognition as the fundamental way of
teaching reading in the early grades.11 Others argue that teachers know how to teach reading,
but development of reading skills is hampersd by non-literary environments, teduced
conversation and reduced auditery-only input during the early ages of children.1®2 A second
group argues that the issue Ig strictly an inner eity iseue whose root cause is sociceconomic
and regardless of the effort invested in education, poor math and science scores are only the
symptom of a much more severe social problem. A third group argues that the K-12 problem is
not just limited to [nner clty schaals, it Is also widespread in suburban and rural schools. This
group believes that poor math and science scores are not necessarlly a consequence of pooy
reading skills, rathar they argue that poor teaching skills, illogical and ill sequenced currcutum,
and poor textbooks are the likely culpmits. Al three groups have important points to maka.
{Polls show that 62% of Americans belisve that our educations! system will get worse instead of
betier,163)

Given the fact that high school science is taught in such an lllogical sequence, it Is remarkable
that any students suffer through the agony. As Aklermen points out, students first study

I5Third Intemational Maths and Science Study, TIMSS,

138Far & comparative tabulation of TIMMS math and sclence scorss by nation, ses, for example, The
Etonomist, "Who's top®, March 28, 1987, p. 21.

133 Atan Lim, Lettass to the Editor, The Economist, April 15-2E, 1957, p.B
180 Gadl Benjamin, Japanese Lessons: A Year in 2 Jaganese School I
Anthrapolgdlst and Hor Children, New York University Press, 1997,
181 pagsonal communication, Mr. Charley Richardson, IEEE sentor member.

162 pgrzonal Gommunication, Mes. Gasol Thompson, Educator, Flushing, Mickigan.
163 The Washington Post National Weakly Editisn, “What Abott Us?", September 23-29, 1966, p. .
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bickogy, then chemistry, then physics, leaving biclogy to be lpamed by memorization and
without logic.

biology, without a chemistry prerequisite, can only be descriptive - heavy on
memorization and dense dlassificalfon schemes to which are patched, often
incomprahensibly, some of the many molecular aspects of modern blology. ... Survivors
go on to chemistry. But since they have not yst studied physics, they have little Idea of
the fundamemtal forces that govem alomic and molecular fnteractions In chemistry.
About 20 parcent of U8, high-school students then procesd to physies, siudy that alf too
often fails fo convay to sludants a solid undersisnding of concepts, hidden as they are
behind the math, 162

Marshall explains that schools are not structured to take advantage of the way we leam.

it ls miy balief that the espoused arfsis in publle education is predominantly a crisis about
leaming and that it is fundamentally grounded In the dynamic integralion of two new
domains of inguin:

1. The paradigm shift from a machine-based "tlockwork™ conception of the universe to a
complex adspiive perspechive.

2. The paradigm shift from understanding the brain as a computer to be programmed
and lsaming as & lnear process of Iinformation accumulation o understanding the brain
as 3 dynamic, self-organizing neural network and leaming as a nalural, aclive, and
maszy process of pattern formulation and constructed meaning. ...

The insights of complex adaptive system thaory and leaming theory have fundamentally
altered these (schoaling and leaming) metaphors and have radically reframed the
discourse on leaming and schooling; in place of machine-based metaphors are fluid,
organic, and biological metaphors that place schooling struclures in dynamic apposition
fo our new knowladge. 165

Thrawing money at the K-12 education problem has not proven to be an sffactive stratagy.
Fiitesn slementary schools in Austin, Texas, that principally served black and Hispanic
children from low-income familles wera the site of a2n interesting experimant, At thirtesn of
the schools the class size was reduced without any change in curriculum, at the other two
schools the class size was reduced by the same amount, but the curriculum and teaching
style was also ovlﬁrrhauled.

After four féafs, allendance rates and test scores had skyrockeled at the iwe
schools that overhauled thelr cutrictiurm and teaching style fo stress high
expectations for the siudents and techniquss such as small-group leaming to

184 | eon M. Laderman, “Getting High Schoo! Science in Order”, Technolgy Beview, April, 1998, p. 62.

L63 Stephanie Pace Marshal, “Creating Sustainable Leaming Communitiss for the Twenty-First Cantuny®, in

The Organization of the Futyre. edited by Frances Hesselbein, Marshall Goldsimith, and Richand Beckhard,
The Drucksr Foundation, 1997, pp. 177-188.




ancourage greater classroom pariicipation. Af the other 13 schaols, absentesism
remained high and achievemnent low, despite the smaller class sizes. 166

C. College Costs.

Although an informal survey of Harvard graduates revealed that less than 10% could explain
the phases of the mooni®, at the college lsvel the quality of education is generally of less
concem than it's cost. Lack of productivity growth, in combination with stagnation or reduction
i incomne has resulted in education costs that an increasing fraction of America's pepulation
can no longer afford. Just as the shifting of wealth has made a ¢ollege education a near
necessity for personal income growth, the cost of college has made college less accessible to
those in the low and middle-income groups. The June 1997, graduating undergraduate class of
1.2 million spent, on average, $150,000 of private and public {government) funds for their
educafion.1® Of course, funds provided to public colleges and universities by taxpayers creata
the illusion that public schools cost less than private schools. Most analyses indicate that
private schools actually cost less when the tax bite is included in the calculus and moest of the
“graat universities” are private schodls,

The average debt for those graduafing from college is $11,000 with some carrying debts of
$30,000 1o $40,000,1%8 During the 1980s heaith care prices grew 117%; the ptice of attending
public and private colleges increased 100% and 146% respectively.170 In 1996 the price of
tuition at stste-assisted colleges and universities averaged 8.9% of annual family income in
compariszon o 4.5% in 1980, Of course, these figures do not include the subsldy paid through
stata taxes, the federal subsidies, funds drawn from endowments, and the many contributions
made to universiffes by alumni and others. In 14 states the cost of tuition at a state-assisted
collage exceeds 10% of annual family incoma in that state. A Washinaton Pest poll showed
that 58% of Americans believe that a good college education is becoming toc expensive,?™?

Bowen proposes that there are 5 laws of higher education costs.
+ The dominant goals of institutions are aducational excsellencs, prestige, and influence.

+ In quest of excelledcs, prestige, and influence, thera is virtually no limit to the amount of
mongy an institution could spend for seemingly fruitful educational ends.

+ Each institution raises all the money it can.

¢ Each institution spends all it raises.

166 Rochelle Stanfistd, “WMaking Monay Matter”, Mationa! Jourral, Way 23, 1998, p- 1176,
167 parade tMagazine, "Have Ous Schools Heard the Wake-Up Call?”, January 18, 1997,
HB U Today, “Collags Costs Too Much, Fails Kids®, Muly 17, 1997, p.15A.

169 The Waghington Poet Natinnal Waekly Edition, "Yoi've Made the Grades, Now It's Payback Tima®, July
834, 1996, p. 20.

o Gaorge Will, “Education Today: Pay More, Leam Leas®, Tha Waghaton Pogt, March 24, 1996,
11 The Washington Pas) National Weekly Edition, “What About Uis?*, September 25-29, 1906, p, 9,
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+ The cumulative effect of the proceeding four laws is toward everincreasing
expenditures. 172

In June of 1997 Congress created an 11 member Natonal Commission on the Gost of Higher
Education, compesed primarily of college educalors, and tasked it to design strategies to imit
increases in tuitton and other college costs.  This group has not yet brought any new
recommendations to Congress on how costs might be conirelled; instead, it angered several
members of Congress by defending cost growth.'™3  Wae site this failure, not to ¢riticize the
Commission, rather, we wish to lllustrate that part-time commissions are not the best way o
conduct complex, multi-dimensional systems studies. Congress can be guaranteed that the
traditional pctitical process of polling experts and synthesizing their opinions into a set of
recommended policles will not solve the college cost problem.

Marshall offers a model of aducation that suggests the old modsl of education, the Newdonian
model, has oullived its utility and must be replased with new educational modals that recognize
leaming as a property of a complex, adaptive system,

By design, we constructed and operated our Newlonian schools as we understood our
world, and this produced fatrogenic and leaming-disabled institutions that have suppressed
reflective thought, creativity, and the innale end inexhaustible human capaclly for lifslong
growth. ... We must fransform the mechanistic paradigm of schooling info an integrated,
holistic, and systemic vision of a sustainable learning community. 7™

We note the recent interest shown by investors in the buginess opportunities pregented by the
$668 billion annual market for education. Such interest is bound to result in private competition
for all sectors of education and especially for those opportunities being ignored by collages and
universitles (such as continuing education}. The compstition fram oulsida the traditional
education community s likely to self-correct accelerafing costs and might well inltiate
intercollagiate competition for students based on costs.

The news media are reporting with increasing frequency that universities have been sacrificing
koth the cost and guality of undargraduate aducation to support ressarch. Other reports
suggest that those concemed about the cost and quality of college and university education Is
growing. Inthe followlng we offer a sample of quotes given In the news.

172 Howard B, Bawan, "What Datermings the Cosiz of Higher Education?”, in Einance in Highes Educati

edited by David Breneman, Lamy Les¥e, and Richard Anderson, ASKE Reader Sexies, 1888, p. 123,

172 Congrassional Quartedy, “Cominission on Collega Coste Back 1o the Drawing Board™, December 20,

1967, p. 3129,

1M gtephania Pace Marshall, "Creating Sustaimable Learning Cammunities for The Twenty-First Centory®, in
Futere, adited by Franges Hessslbein, Marshall Goldsimih, and Richard Backhard,

The Drucker Foundation, 1997, pp. 177-18B.
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Media Criticism of Education
Much acadermic research is dross, chumed out merely lo advance an academic's
career. Worse, the publfish or petish syndrome which dominates acadsmia has
devalued the original puipose of higher education-that is, education ftsaff. At too many
institutions, including many of the most famous, feaching is an after-thought and done
poorly. The pursuit of research has gone too far. It is time fo &ilt the balance back
towards education.17®

in most cases, schooiing does not develop originalily, delight in ambigufty, or self-
expression, Rather, the thinking skill that's rewardad Is figuring out the “right answer” -
that is the answer held by the person in authorlly, the teacher. This pattern holds
through university and postgraduate adication, especially in a class whera the professor
wrola the text. ... Our way of testing sand grading reinforces a parnicious pattarn of short-
tarm, superficlal thinking. ... The fear-based, authorify-pleasing, rule-following approach
to sducalion may have served lo provide sociely with assembly-line workers and
bureauerats, but it does not do much to prapare people for the world ag it is togay, 176

You're smart people and so you figured ouf many years ago that most of your courses
were enliraly irrelevant information, ... What you leamed wasn’t how-toearm, but to
recite, to gt by, to work the system. School Is to learning what “Gliff's Notes” Is o
literature. You learned to fip-sync knowledge. ... A university was once thought of as &
place for fresthinkers. Not now. The thinking is never fres; it is both axpensive and
shackled. In the abssnce of fresthinking, college has become vo-fach for bursaucrals,
A diplona proves that you are already a card-carrying bureaucrat, that you are willing to
do what you are told for years at a time, 177

RAsform in highsr education has been hampered by a near absence of siratsgic
managemant, as wsll as by institulional traditions such as tenure that aclually act as
disincentives lo productivily. And so the process of meaningful reform in the ivory tower
grinds afong at a snail’s pace. Higher education will pay a price for resisting soclety’s
demands. Highly seleclive collages and research universities probably can afford to
ignore sociely's reform call,  Bui most enroliment-dependent institifions face major
revente shorifalls and inoreased competition from propristary institutions, ... The only
realistie answer Is growth In leaming and teaching produclivily, which wilf bﬂng down
cosls and produce befler-prepared siudents. ... The time js right to challenge ihe
worn-oul and Ineffectual paradigms of the fvory fower and fo embrace the
sometimes painful but essential process of reform. 178

D. Continuing Education.

The ability of the U.S, to continue to attract high-value-added induskies from around the workd
depends upon having a high guafity workforce, especially a high quality engneeting and
enginesring management workforce. Except for sene progressive private engineering schools,

175 The Ezonomist, *Taaching Spires”, August 24, 1995, p. 14.

178t dichaef J, Gel, Thinking for 2 Change, Hammony Books, 1233, p. B.

177 Bale Dadten in graduation speech, "Conformily Class Is Over”, Albuguergue Journal, May 7, 1957, p. D8,
”Em *Gollegs Costs Too huch, Fails Kids, July 17, 1997, p.15A.
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8.g., Kettaring University {formerly The General Motors I[nstitute} employs a cooperative
enginsering education model which interweaves education and work, the U.S. aducalion
system s desighed to accommodate a [inear model of izaming. During catly years one studies
then sventually receives a diploma or degree which certifies the state of leaming reached. This
simplistic, linear model of lsarming is incompatible with the realities of globalization, yei most
public universities continue to resist change. (Publicly funded oligopolies and monopolies can
do thiz and still survive.)

The ability of the educational instituiion fo provide this leaming experience has itself beean
cerfified by an accreditation board. After “getting the degree”, the graduate then marches off to
the leaming application phase. In many fields, engineering in particular, learning must be
viewed to be a cradleto-grave experience and must be thoroughly integrated with work
threughout the work expearience. However, sducational instltuticns are organized to provide
courses according to this linsar model with the delivery schedule drawn out over a several
month period. Conseguently, continuing education does not serve the needs of the U5,
workforee. The National Acadamy of Science observed,

The United States hasz one of the most diversified, but poorly coordinated training
grterprises in the world, ... Work-refated iraining and confinuing education are provided
by & broad spectrurn of private and public instituiions. ... Across s vast and diverse
fraining enterprise, there are few cormnon standards, the quality of tralnfng is uneven,
and important subsels of the nation’s current and potential workforce are poorly served,
parficuiarly with regard o job-rolated taling and continuing education within
industry 17

Because of the short hati-life of engineers’ education, continuing education for engineers has
been particularly difficult to accommaodate. The Competitiveness Policy Council pointed out that
the mobility of anginsars means that their professional education has become a public good
which individual companies are increasingly unwilling to finange, 190

Many states, however, hava recognized the need to continuously re-certify professional
engineers and have recently begun to requira annual continuing education units for the
maintenance of their cerification. To date 3 of the 50 siates have passed these regulations.
Companies will likely respond by outsourcing the continuing education of thair enginsers 1o
private or public organizations. An entrsprensudal group of educators has sensed growing
apportunity for new sources of income,

E. Future of Education,
Universities have not yet taken full advantage of the produciivity gains promised by information
technology.

Govarnments naed fo refse the standarde of education and skilfe fo lat their sconomies
take full advantage of IT (information technology) and the expansion of knowledge

9 Nafional Academy of Scisncas, Nationa! Academ‘,r of Eng'ﬁnuaﬂng. Insﬁil.ne nf Madlcinu, and the
Matton=! Research Council, Prapa Te

1808 0hast M. White, US Techndogy Policy: The gdgrgl Ecwemrmnﬁ Ft_qlg. 5aptemhar. 1995, A papar
commissioned by the Competiivenass Policy Counch, p. 15.
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Industries, Education is one of the few seclors which has so far remeined largely
outside tha technological revolution. 181

While computers and the (nternet offer many opportunitics for distance leaming, Blinder and
Quandt suggest that they have not improved leaming in the traditional classroom emwvironment.

Since siudents siarted ic submit lerm papers wriiten with word processors, the
appearance of the papers has greatly improved. Lines of text are justifisd, spell-
checkers calch most spefiing arrors, footniotes fit neatly on the page, and so on. But the
thinking has not improved, and the quality of ihe research has somefimes
deterlorated. 92

We must learn how to use technology to improve college and university education while
reducing its price io the consumer. As with health care, gevernment has bean unable to
addrese the root cause of the college cost problem. For example, it has been noted that 1ax
breaks for families paying college tuition is bad tax policy and worse education policy and it fails
to acdress the funcamenial problem, stationary or even reduced productivity.’¥, Further
federal =ubsidies (either research grants or tultion subsidles) are likely to increase the demand
for college and, therefore, increase the cost. 1% We can expect states to increasingly look for
piecemeal, non-systemic, silver-bullet solutions (lenure modification, more federal R&D funds,
increased student [oans, increased solfcitation of contributions from alumni, tax credits for
aducation, etc.) to the education cost escalation problem. These efforts are not systemic and
only delay addressing the issue as a system.

Wa are living in wrenching times with one foot in the past characterized by hierarchies and
bursaucracles, and one in the future charactertzed by teaming and collaboration. Because
we're in an evohrtionary pericd of change, old types of organizations, e.g., educational
institutions, are not disappearing, but [nstead becoming smaller parts of an adapting
organizational structure, The new organizelion consists of small internal units that have baying
customers. Hewlett Packard, for example, consists of numerous smali independent business
units each performing a niche function. The HP structure showcases the advantages of solf
goveming teams (amall, entreprenaurial, adaptive), in contrast to the weaknesses of hierarchiss
axemplified by the current university system where decision-making iz often paralyzed. Higher
aducation is on the edge of a revolution a5 distance leaming beging to take off, The inefficient
bureaucracies at some of the more forward looking universities are slowly being replaced by
self generating departments that allocate resoutces In proportlon to value gained, je., the
inefficiencles of having a $t00K professor teach 5 or fewser students can no fonger be
toleratad’®*  Congressman George Brown recently offered the following observation to the
scignce and technology community,

181 The Economist, “A Survey of the Worki Economy”, September 28, 1995, p. 45,
132 Aran 3. Blinder and Richard E. Quandt, “The Gomputer and tha Economy™, Tha Atlantic Monihlby,
Dacember, 1297, p3i.

183 L awrence E. (Hadieux and Robert D. Reischauer, *Higher Tuition, Mose Girade Inflatfan®, Washingion
Post National YYeekly Edition, September 9-15, 19286, p. 26.

184irginia (. Postral, “Clinton’s Education Inflation®, The Washington Pogt National Weskly Edilion, Apri 7,
1897, p. 21,

185 Robart Floran, Sandia Mational Laborztories, parsonal communication to James Gover, summary of
. Observations made at World Fulures Saclely Meeling, July, 1997,
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We are on the cusp of a nuinber of changes in the way that we conduct our research
and sducation achiviies. As exciling and challenging as i is o ba in the midst of aff of

this changse, howsver, our reszarch and academic enterptise s anticlpating fitile of 1,
provides little Jeadership in setting goals for change, and thus may even project a public
atfffude of being resistant to if. We shy away from the difficuit work of developing
gualitative measures for our efforts.... An individual ressarcher is measured by numbers
of publications or citations, research doflars obtained, or numbars of graduste sttidents.
Universitias are simifarly ranked by quantity.... Al of this leaves us with a clumsy and
unsophisticated set of tools for evaiuating the best of human innovation and thinking. 196

Lifelong education systems for home use are needetl,
Cogies, Mahaffie, and Hines predict the following for education in the year 2026,

Educational tools and apparatus are everywhers. Aithough neary all children
{26.3%) go to a public Institution for schooling, the experience is handly ke what
was provided i the schools of the 20 century. The in-classrooim fearning time has
shrunk greatly, and the schools are directed at physical, socialinterperscnal, and)
artisiic developmeni. The sducational componsnts of traditional reading, writing,
and aritfumetic are split 6(/40 between school and hoine,  For high schoo! students,
the shift has been even more slriking fo a 40/60 spiit.  High seheol Is primarily for
irterpersonal development, hands-on activiifes, and group activitles such as feams,
theater, and song.

The typical student now enters college witl ohe year of advanced placement, and it
fs not unusual for exiremely bright students fo eam pwo-and-a-half years ofl
advanced placement. The college Iz primarily a soclal acculitiration institution for
youth and young adults. It has also bacome g sie for continuing education by
peopie of alf ages.

The sea change in education in the United Stales has been the shift from primary,
secondary, and leriary {college} education to quaternary education, that is, lifelong,
Individualized aducalion. The sifes of quaternary education are 50% at home, 15%
at work, and 35% efsewhere, %7

The vacuum in leadership that exists within the current university structure and universilies
rasistance to changa has greatly accelersted a trend in recent years towerd company owned
universities; there are now over 1,000 of these in the US with two-thirds being accredited.
These, along with distance leaming centers reprasent new competiters for the traditional
university. The continued rapid growth of this educational modal attests to the failure of the
current education system 1o provide the private sector with graduates who can junction and add
velue in the corporate world. Wa can gee these trends occuning all over the United States,

186 Congressman George E. Brown, Jr., Bagt o 2
speach given on April 20, 1928. Mr. Bmwn was lhe W‘Iiam D. Camyr teuturar at lhe 1993 MAS Gulluqmurn
on Science and Technology Policy.
mduseph F G::ratas. ..lahn & Mahafﬁa ated Andy Hings, 2025: Scang
nolegy, Oathill Preas, 1987, p. EdnﬁcE

66




where tha traditional large, bursaucratic, generally pubficly-owned and operated university
continues to be plagued by daclining enroliment, while the smaller, agile and more responsive
technical vocational institute struggles to keep up with growth, as It attempts to serve the rapidly
growing needs of local employers.

Outside of the U.S, the emerging model of seducation is the megauniversily. These institttions
rely on remote teaching methods 1o reach hundreds of thousands of students. Arcund the
waild eleven megauniversities annually teach up to 500,000 students each {Anadolu University
In Turkey has 578,000 studepts and China TV University has 530,000 students.) while
maintaining per student education costs ranging between 5 percent and 50 percent of the costs
of univarsiies that employ traditional methods.'8 Marny universities are reluctant to join the
Intemet revolution in teaching. Last year fzcilty at Toronte's York University went on strike in
order to keep their extension courses off the Intemet. Rscently, nearly 300 professors at the
University of Washington have signed a letter written to Govemor Gary Locke complalning
about education services offered over the Internet. In their letter they pointed out,

Whita costly fantasies of ihis kind present @ mouthwatering honanza to soflware
manufacturers and olher corporate spensors, what they bods for education is nothing
short of disaster. Education is not reducible {c the downlcading of information. 169

In locking to the future it is clear that education systems must smphasize liteleng learning and
they must pernit the leamer to gain access to knowledge in a wide variety of environments
including the home environment and the work environment. Rather than argue for an
exclusively on-campus education program or an all-internet education program, we propose
that future education systems are likely to include elements of each.

F. Govermment's Response fo the K-12 Education Problem,

The Washington Post has summarized both the administration's plans for addressing the K-12
aditeation problem and the plan of the Congressional majority’™, Neither exhibit great
imeaginatlon, neither is based on authotitative research, both reflect many tacit assumptions
about the "root cause” of K-12 education problems, naeither is systemic, and both are piecemeal
responses designed te win the approval of special interests. Govemment's response to the

aducation problern is not a reflection on the capahilities of palicymakars; rather it illustrates the
shortcomings of paolitical processes.

The Prasident's plan emphasizes brick and mortar antl has the following features:

+ Spend 522 billlon over the naxt two years repairing and modamizing schools, These
funds would come from federally authorized bonds issued by the states,

+ Spend $12 billion over the next seven years to hire 100,000 new teachers and reduce
class size in elementary school classes to 18 students per teacher. Fundz would come
from the tobacco saftlemsnt.

188 Seience, "Schools Porcler New Global Landscaps”, July 18, 1957, p. 911,
129 Tadd Woody, “Academics Rebet Against an Online Futurs®, Industry Standard, an IDG.net Stts, June
12, 1998,

190 The Washinglon Posi Weeldy Edjtion. “Dueling School Plans”, March 23, 1998, p. 31,
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Diter $1.5 billion in grants over tha next five years to urban school districts that adopt
tougher classroom standards.

Designate $200 million to create or expand after-school programs.

Increase funding for classroom technology by $3.2 billlon.

The plan of the congrassional majotily is as follows:

*

+

*

Convert $10 billion in targeted Federal education spending into block grants for states to
use for cdlassroom ingtruction.

Allow parents to have $2,000 per year tax-free savings accounts for their children's
education.

Spand $75 million to start school voucher projects in about two dozen cities.
Redirect Federal aducation money for taacher tasting and merit pay programs.

Spend $210 million improving teacher training in reading.

G. R&D Needs in Education.

&. Introduction. Like crims problems, many balieve thay know, without the benefit of research,
just exactly what the L5, neads io do to adkiress the problems in education. We recommend
thak the following ideas be examinad in research intensive expariments.

b. K-12 Math and Sclence Education Quality. We recommend that pilot research programs
* be established in the fallowing arsas:

*

*

&»

Start school voucher projects in about wo dozen U.S. cities.
In those schools attanded by students using wvouchsrs introduce a national testing

program te monitor progress of thaege students and benchmark these tests in an
equivalent number of other schools net attended by voucher-funded students.

Cevelop and implement a national program to measure what is working and at what
gconomic cost in aflempts throughout the nation to improve K-12 educafion,.

Develop a naiional program to fast track qualify retired engineers and scientists for
teaching K-12 math and science.,

Initiate a major research program 1o identify ways to introduce competition into K-12
educaticn.

Select 10 K-12 programs around the nation for 2 nationzl axperiment in technology-
intensive education over the Intereat. Include in this research ways to increase the
productivity and reduce the costs of K-12 education.

Develop and field-test a math and science teacher incentive program.
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+

Select 10 schools arcund the nation for a major expariment in which each math and
science teacher in grades 5-12 has at least a BS degres in the subject they are
teaching, rather than an educstion degree.

c. College Costs., We recommend that pilot research programs be started in the following

araas:

+

Conduct a major study of cost growth in both private and public universities and idantify
those factors that have driven cost growth. In particular, identify those universities that
are shifting the cost of graduats research to undergraduate uition,.

Research the roles of universities in other nations and identify those rales that other
nations' universities have filled that have had unusually high public veturn.

Fund ong state with a strong private and public education system 1o conduct a massgive

experiment in education by redireciing their flow of public funds from public universities
in their state to students that attend any university, public or private, in any state.

Research the overall social costs of peer review and deterrnine how much, if any these
cosis outweigh the bensfits.

Initiate a rnajor research program to investigate the pros and cons of shifing the
accraditation emphasis in university education from the educational institution, the
sducational process and the faculty to accreditation of the graduste.

Develop a national scorecard for wniversities based on the scoras of their gradustes on
the graduake record examingtion in comparison to their ACT and SAT scores as
incoming freshman that can he used by education consumers for selection of whick
college they wish to attend.

Gonduct a major research program that identifies ways to use education technotagy to
deliver the equivalent of university education to our citizens at costs less than one-half
currant coats,

d. Continving Education. We recommend that pilot research programs be started in the
following areas:

*

+

Conduct a major research program to study the success in China, Turkey, and other
nations using continuing education provided through distance leaming to identify low
cost ways of providing distance leaming opportunities throughout the U.5.

Task the U.S. Department of Education to develop a distance lsaming program in
Information sciences and computer pregramming that is available to all citizens through
the Internet.

Develop a national retraining program for mid- and late-career engineers that birings
themn up to date in software development and information sciences.
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Bertholf has offered an innovative proposal for creating a new Federal rola in education, He
proposas that the Federal government stop funding university research and laboratory
gquipment through agency grants and insiead use the funds to (1) establish a “Intemet
University” that would provide graduate sducation and continuing education to all Americans
and {2) support designated user facilities around the country that woukd be used by universitly
professors and graduate students as research faclifies.'® Clearly, with the evolulion of the
Intermet and its great potentlal for reaching millons of Americans as & research tool, it Is time
for the Federal govemment to rethink its role n education.

4. The Aging Problem.

A. Introduction.

There are three primary changes taking place in our society that ase likely to have profound
impact on the future of the U.S. Thesa changes are due ta {1) major differences in the fanitty
rate of women representing different sthnic backgrounds; {2) a new wave of immigrants from
regichs of the world not traditional scurces of immigrants to the U.S. and {3) the aging of ocur
population. Here we briefty summarize the source of immigrants to the U.S. because it is linked
o the aging of our population and the ways our Nation may respond to population aging. n
Table IV we compare the source of immigrants to the U.S. in 1926 to the source of U.S.
immigrants in 1960,

Tabla Iy Curmulative sources of Immigrants to the U.S_ in 1994 and 1960.182

Country 1996 1960
Mexico 6,679,000 576,000
Paland - 748,000
Soviet Union - 681,000
England - 528,000
Iraland - 339,000
Austria - 305,000
Hungary - 245,000
Czechoslovakia - 228,000
Phiilppines 1,164,000 -
China 801,000 -
Cuha 772,000 -
India 757,000 -
Viatham 740,000 -
El Salvador 701,000 -
Canada G60,000 963,000
Koraa 550,000 -
Garmany 523,000 590,000

In 1960 most immigrants to the U.S. came from Europe; today’s Immigrants come from Asia
and Latin America. Descendants of European immigrants currently account for 74% of today's
L).S., populafion; African immigrants and desecendants of African immigrants and slaves account
for 12% of the U.S. population; immigranis and descendants of Latin Amercan immigrants

191 o, Lamy Berthof, personal communication 1o James Gover.
192 |bid, p. 7.
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account for 10% of the U.S, population; and immigrants and descendants of Asian immigranis
aceount for 3% of the U.S. population. By the year 2050 demographers predict that 53% of the
U.S. populafion will be white, 25% of the U.S. population wili be Hispanic, 14% of tha U.S.

population will be black, and 8% of tha U.S. population will be Aslan. Some pradict that this
condition could lead to polanzation within the U.S. political system.

William Frey, the Universily of Michigan demographer, sees in this patiem, ihe
emergence of separate Americas, one while and middis-aged, less urban and anothar
intensely urban, voung, mullicultural and multiethnic. One America will care deeply
about English as the official language and about preserving Social Securily. The other
will care about things ke retaining affirmative action and bifingual education. ... Many
immiigrant parenits say that afthough they want their chitdren to advance economically in
their new country, they do not want them to become oo Amercan. ... Asked by
ragaarchers ... how thay ideniifiad themselves, most {immigrants) chose catogories of
hyphenated Amearicans. Few chose “American™ as their idantlly. ... asked If they belleve
the United States is the best country in the world, most of the youngsters answered:
ne, 183

The Econarnist offers an optimistic long-tesm perspective on the im;iact of Hispanic Immigration
trends on the U.S,

It is 400 years since Spanish conquietadors first claimed the land to the north of the Ric
{Frande. Spanish-speakers from the rest of the American continent have never cpased
to follow their example. ... About 30m of thern are now fully fledyed Americans. They
have become ihe most important minordty In the United States. ... In a country shif
divided along fines of race and class, many Latinos consider that they have an essantial
role fo play ... Lalinos have no racial ax lo grind; they themselves are not only brown but
alsq black and whits. Altfiough they often meet discrimination, they have litile taste for
ihe politfics of quotas or compensation. And although they have always supported
"affirnative action” programs, they now loathe billngual education, the program most
spacifically davized lo give them a leg-up into Ametican fifa. Even poor Lafinos ratain a
slurdy distrust of govemment, prafarting o raly on thelr families, Relativsly few Latinos
are on welfare: most belfeve that & man ought to help himself first by his own efforts, 194

In the 1990 census about 30 millicn of the counted LS. population were of Latin descent. An
addiional 2 milllon to 3 milffion were not counted because they are illegal immigrants principzally
from Mexico, By 2050 the U.S. Lating population is expected to reach 96 milion. Of the
current Latine popuilation, approximataly 63% are of Maxican dacent, 12% are of Puerlo Rican
decent, 8% are of Cuban dacert, 12% are of Central American decent, and 5% are from the
Dominican Republic. By 2020 Latincs are expected to become the majority population in both
California and Texas.

Spanish-spesaking America is already the world's fifth-largest Fispanic nation, Within ten
yvears, only Mexico will have more Spanlsh-cpeakers. ... If their aducation does not
imprave, most Latinos will be servicing rathar than running 21st caenfury America. Even
8o, Hhelr cagerness for belterment, thalr readiness fo do fowly jobs and, above all, their

i st Waeldy Edition, "Diversity and Divislon™, March 2, 1998, p. 2.
'941 gEﬂngrﬂﬂ. 'hhﬂnoliaterh Cullivating”, April 25, 19988, p. 21,
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refusal io choase between the white bus and the black wilf make thent pethaps the mosi
vital group in the whole American experiment. 185

In most of ihe nations that are the current sourge of immigrants t¢ the U.S., women's rightz lag
thosa of the LS, by several decades. We can increasingly expect conflicts in the workplace
betwaen professional women and male immigrants. -

B. Maintaining Population.

For a natien to exactly maintein its population without immigration, its total ferdility rate (TFR)
must be 2,1 (each woman must average having 2.1 children.) The U.S. TFR psaked in 1960
when U.S, women averaged 3.65 children each. By 1976 the U.8. TFR had troughed at 1.74
children per woman. Unlike most of the world's industrial powers, the U.S. ferility rate Is
slightly above 2.0. |n comparison, France and the United Kingdom have ferillity rates of about
1.8 and Germany's is about 1.4. By the end of 1298, Raly, Germany, Greece and Spain will
have mare people ovear the age of 60 than are under the age of 20, Japan, a nation that does
not welcome immigrants, has a TFR of 1.3%. Swaden, & naticn that has offered incentives tc
women to give birth, has a TFR of 1.4. Bologna, Spaln has a TFR of 0.8, In comparison, the
TFR of Palestinians in the Gaza Strip is 8.8 and the 45 nations of East, West and Middle Africa

have TFRs in excess of 6.0. The Naw York Times recently pointsd out,

Driven largely by prospenty and freedom, millions of womean — here and throughout the
developed world — are having fewer childran than ever before. They stay in school
forger, put more emphasis on work and mariy fater. As a resull, birth rates in many
countries are now in a rapid, susiained decline. Never before — except in times of
plague, war and desp econamic depressfon — have bitth rates fallen so low for so
Ifang“l'gﬁ

This low TFR in the developed world is driven by many factors including increased amployment
opportunities for women, the necessity for women to work 10 mairtain family income {see the
saction on the shifting of wealth), the necessity for and the high cost of education {see the
seclion on education), the abortion option, the perception that future generations will Inherit a
world less desirable than the present version, end a growing unwillingness to sacrifice today’s
pleasures for tomottow.

The U.S. TFR is not evenly distiibuted among varicus ethnic groups. The TFR for Hispanics Is
3.0, for Afican-Americans it is 2.4, for American Indians it is 2.1, for Asian Americans it is 1.9
and for non-Hispanic whites it is 1.8.187 The fraction of these births by unmarried mothers has
bsen rising for five decades. Currently, 14% of Asian Ametican births, 21% of non-Hispanic
white births, 40% of Hispanic births, and 67% of African-American births are to unmartied
mothers. The trends are - births to unmarried, non-Hispanic white mothers are growing whils
births to enmarried African-American mothers are decreasing. The fraction of out-of-wedlock
births has increased over the last two decades, a period in which welfare benefits have steadily

185 The Economist. “The Keanest Recrults to the Dream®, April 25, 1998, p- 27.
198 The New York Times, “Populztion Implosion Worres a Graying Europs™, July 10, 1998, p. Al
197 Garcl J. De Vita, “The United Stales ar Mid-Decade™, Population Bulletin, Vol 50, No. 4, March 1898, p. 14,
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declined. 188 While 2 popular opinion, there is no evidence thet welfare payments have served
as slgniflcant incentive to promote births by unmarried mothers.

Even without further immigration, the U.S. population would continue to Increase until 2035
when it would peak at 311 million. With immigration at current lsvels, the U.S. population will
continue to grow untit 2050 whean it will peak. Bstwaen 1946 and 1964, 76 million babies were
bom in the (1.8, This generation is called tie baby becmer generation.

The term “youth deficit” is used by demographers to descrbe the condition when a couniny’s
population in the 15-24 year old range falls below the 15% to 20% of total population range that
is thought to exist in stable socisties, Between 1990 and 2010, 22 counties are sxpected to
experience youth deficits. Most all indusirialized countries are included in these 29 countries.
By 2010, approximately 10% of Japan's population will be beiween 15 and 24 years of age.
China will have a youth deificii by the tum of the century. Although most of the industrial

competitors of the U.S. are expected to experience youth deficits, the 11.S. is not.19? The U.S.
working age popuiation continues to grow. However, youth deficits in Japan and Eurcpe will
demand that more of fhese nations® income and saving asseis be spent on thsir aging
papulation, Therefore, less foreign capital will be available from foreign creditors for investment
inthe U.S.

The life expectancy for those born in the U.S. in 1995 is 72.6 years for men and 7.0 years for
wamen. The future growth in life sxpectancy is projactsd to be about ona-half the rate it has
grown [n racent years. Forecasts by the U.S. Sacial Sscurity Administration put life expectancy
in 2050 at 77.5 years for men and 32.9 years for women, Extrapolstion of life expectancy from
past data suggest an average of 84.3 years for both sexes combined by 2050.20¢ By 2040 the
number of Americans over age 85 will be equal to the number of preschoal children. Pslerson
points out,

the econcinic implications of America’s aging population over the next several decades
will dwartf, in sheer dolfars, any other big lssue one might name. indeed, how we deal
with the anlitlemnant and savings crises may daltarming how the ofher issues we face will
witimately play out.201

C. Aging Data.

At the beginning of this century, 4% of U.S. citizens were 65 or older. As we approach the end
of this century, there are 33 million U.S. ditizens (13% of the population) over 65 years of ags,
In Table V we show how the ever 65 population in the ULS. has changed and how i is projected
fo change over the 20th and 21st ceniuries. These data jllustrate that afier a rvather steady
pericd of growth since World War 1), the U.8. has entered a period 1990-2010 where the growth
rate of the over 65 population is only 50% of what it has been since World War 1l. This is a
diract result of the low fertility rate of the 1930s. That perod will than be followed by a patiod in
which the rate of growth of the over 65 population again doublss as tha baby boomers refire.

188 (big, p. 35.
19 NTIS Directorate of Intelligence, Youth Deficiis: An Emerqing Population Problerm, August 180,
200 John R, Wiimolh, “The Fulure of Human Longevity: A Demographar's Parspective”, Science, April 17,

1988, p. 345.

21 pator G. Petersan, “Will America Grow Up Bstore It Srows Okd?, Tha Allantic Moathly, May, 1396, p.
7B.
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That period will then again be followed by the lowest growth rate period of the over 65
population since World War i,  Since the beginning of the 20th century, the population of the
L).S. and the population of those under 65 have both triplad, but the population of those over 65
has increased by a facior of alavan.

- Tabla V. Percantaga growth rake in the over 65 populaticn In the .5, between 1810 and
2050,

Year Range Percentags Growth Rate of Ovar 65
Population

1910-1930 2.6%

1930-1350 3.1%

1850-1970 2.4%

1870-1980 2.2%

1890-2014 ) 1.3%

2010-2030 2.8%

2030-2060 0.7%

By 2050, ahout 80 million Americans or 20% of the U.S. population will be over 65,22 By 2005,
U5, workers over age 55 will account for 15% of the labor force, The median age of the
workforce in the year 2000 will be 45 years. In Table V1 we show the age distribution expected
for the U.S. population, The keading edge of the baby bovmers will reach refirement age in
2010. Note after that how the 65-74 population shows dramatic growth over the next 10 years

and by the middle of tha next century the over 85 age group will have grown to the same size
as the 65-74 age group s today.

Table VI: Age distribution of LS. population from 1995 to 2020203,

Year | Total | 014 | 4524 | 2684 | 9544 | 4554 | 5564 | 6574 | 75.84 | 85
Pom, Ymars Years Years Yoars Yaarg Yearm Yaars Yaars | Voars
1990 . - - - - - 18.0M | 100M | 3 M
1995 | 263M | 55.2M | 363M | 4170 | 42204 | 30.2M [ 211 M | 19.0M | 111M [ 36 M
2000 | 276 M ) 59.9M | 37.8M | 38.2M | 4510 | 36.2M | 25.4M | 186M | 124M | 23 M
2005 | 288t | 60.6M | d08m | 38.8M | 431 [ 412M | 28.0M | 18.7M | 133M {51 M

2010 | s00M - . - 21M | 132M | 6B W
2020 . . . . . . . 30.i1M | 155M | 7 M
|_2050 - - . . - - . 34.6M | 266M | 190

When one examines the growth rate of various groups in the population, it is the over 85 group
that stands cut. This population group will grow st a rate of 4.4% over the next 15 years while
the overall population is growing at a rate of 1.7%. While the impact of the baby boomers
reaching ratirament age will impact Soclal Security and Medicare costs by 2010, when they
reach 85 years of age, the impact on Medicare and private savings will be massive. Unless
there is a breakthrough in Alzheimers disgase research, 50% of the gver 85 population, or 8.5
million will have Alzheimer's disease. If one conservatively adds another 7.5 million Alzheimer's

patients from other age groups, we can expect to have 17 milion Alzhaimer's patients and a
minimum of 35 million pecple will ba providing their care at an annual national cast in sReess of

202 Tha Ecopemist, “The Gerontocrats®, May 13, 1995, p. 32,

203 1).5. Census Bureaw, Projeclions of the Populalion, by Age and Sex, for Regions, Divisions, and Slates:
1993 to 2020 - Sares A {Praferrad Senas),
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$500 billion, or 2.5 times our ¢urrent annual cost for Medicare, Alzhelmar’s disease alone is
sufficlent to break the Medicare bank.

In Table VIl we show those states with the largest and smallest change in the populations of
thoee over 65 and thoge over 85 between 1993 and 2020, While many ohserve that Flotida
has a population that is hoticeably older (16% of Florida’s current population is over aga 68), by
2020 over 32 states will have an over 65 papula¥ion that is 16% or higher and the U.S. average
will be about 16%. By 2020, Florida's over 65 population is projected to be 26% of Iis
popufation.

Tahle VII: States with the largest and smallest changes in elderly population betwesn
1993 and 2020.24 Those states with the largest increases in their over 65 and over 85
populations ars located in the southwestsrm LS.

State »88 =65 Percent »BE =85 Parcont
Populatlon in | Populafionfn | Increaze | Popelalionin | Populaffonin | Incraase
1993 2020 1993 2020
Mevada 156,000 333,000 116% 10,000 34,000 245%
|__Arzona 529,000 1,121,000 112% 46,000 148000 3  Z31%
Celomdo 452,000 743.000 108% 37,000 89.000 134%
Georgia 595,600 1.419.000 104% 65,000 156,000 138%
Washington 512,000 1,245,000 104%. 52,000 145,000 136%
Eitah 155,000 354.000 102% 16,000 42,000 161%
Calltomia 3,308,000 6,622,000 101% 528,000 809,000 151%
Toxgs 1,835 GO0 3,640,000 28% 18&,000 428, 0K 120%
MNow Maxico 178,000 350,000 7% 16,000 44,000 167%
lowa 438,000 545,000 25% 58,000 85,000 47%.
B, Dakota 94 000 117,000 24% 13,000 20,000 56%
Wast VA 278,600 342,000 23% 28,600 45,000 57%
Pannsyly. 1,008,000 2,303,000 21% 157,000 320,000 1%

The oldest of the baby boomers are now eligible to join the American Association of Relirad
Persons, AARP, an association that already has 32 million members or one-haff of ali
Americans age 50 and cider. When the peak of the baby boomers are eligible for membership
In AARP, its membership is expected to grow to zbout 50 million. AARP's annual income is
about $80 million so it has the money and the membership o play a majnr role In influancing
national policy.

Lester Thurow hes remarked,

for the first time In human history, we're going to build up a very farge group of people
who don't work, are vary affiuent, and get most of thelr meney from the govamment.
That groiip is the alderly. This is a revolulion the world has never seen. In 1963, 23%
of Federal spanding went o people over the age of 65. In 1993, the number was 47%;
In 2003, it will be 58%; in 20113, it will be 75%, and in 2040, it wilt bs 100%. Of courss,
that can't happen. How does a democracy cut the payvchecks of a majority of its voters?
Forty percant of the efdetly get all of thelr money from government; the rast of the
popliation gets 40% of thair money from the government. This silustion iz callad ihe
“double 40 whammy,” and f# will test our demoeracy. ... From the point of view of a

204 LIS Today, “Study: 2020 Begins Age of the Eldery”, May 21, 1995, p. 4A.
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pofitician, it's aasier to out invesiment activities that won't affect anything for the naxt 15
vears than to deny the eldarly their health care and pensions 206

Of importance is the economic impact of the aging population. Peterson points out,

sustained productivity growih requires investment, and no country can sugtain high rates
of imvestment without saving. ... capital accurmulation is essential to productivity growlh
- and is, moreover, the one condition over which sociely can exercise direct control, ...
Yet we now face public budgeis sirained to the brealdng point by ithe costs of
demagraphic aging, which will crowd out all forms of capital accumulation - privata and
public, material and human, Without fundamental polley reform a graying America
cannot be a saving America. %6

B. Major Public Policy Issues of the Aging

a. Social Saecurity Costs. Each month the Faderal govamment issuses Social Security chacks
fo almost 44 million Americans. An aged coupls, both Social Sacurity beneficiares, may
receive up io $15,456 per year. People may claim reducsd Soclal Security hensfils as early as
agse 62. In 1998, over 140 million workers and their employers will pay 12.4% of their eamings
(5.2% each) up 10 $68,400 to Social Security. Those recelving Social Security payments whose
annual incomae exceasds $34,000 for an individual or $44,000 for 8 coupla pay Income taxes on
up to 85% of their Social Security bensfits.  Until recently, & typical retiree could expect to
receive far more in Social Security benefits than he or she paid in Social Security taxes.
However, today’s system iz ne longer a good deal for participants, For example, these retiring
at age 65 in 1980 required only 2.8 years to recover their investment plus interest. For those
that retired at age 65 in 1995, it will take 3.1 years. Far those refiring at age 65 in 2025, it will
take 21.8 years to recover their ivvestment. 207

The U.S. spends the smellest fraction of GDP on publle pensions of any of the major indushrial
powers, yat public sources currently provide over 40% of the iotal retirement Income for
Americans. Neverthelass, the two major threats to the financial solvency of the Federal
govemment are Social Security and Medicare. Social Securily alone accounts for 40% of all
Federal enfitement spending. Congressman Kasich argues that the U.S. has not only a $5.5
trillion national debt, but we have about $14 ftrillion in unfunded Lahilities related to Medicare
and Social Security that we will incur over the next 75 years.2€ By 2030 all of the baby
boorners will be age 85 or alder. Under current conditions, Soctal Security will un a $766 billion
deficit by then. Peigrson points out,

On our cuirrent path, entitlements will eveniually consume all federal revenue, leaving
nothing to pay for intarest on the national dabt, much less defansa, education, and other
discrationary expenditures {including research)208

203 Lester C. Thuraw, “Strviving in a Turbulent Enviranmient”, Planning Review, v23n5,
SBeptemberOctober, 1995, pp. 24-20.

206 Pater 5. Pelerson, “Will America Grow Up Before Tt Grows 037, The Aflontic Monthly, May, 1996, p.
64,

207 David Koftz, Gaaffrey KoDmann, and Jim Comelivs, "Current Soclal Secuwily [ssuas™, CAS Report to
Connrese, Jantary 4, 1998, p_ 4,

8 Natispnal Journal, Ln-nrnlng Liabditics", Janmry 17, 1008, p. 104.

0% Peter . Peterson, YWl America Grow Up Balo srows g

Random Houae, 1998, p. 8.




On March 16, 1998, on the 71st anniversary of his kirth, Senator Daniel Patrick Moynihan
unveiled his new Social Security rescue plan at Harvard University. His plan provides for the
establishment of individual retirement accounts, increases the retirement age 1o 70, reduces the
percantage of payroll deduction but increases the upper limit for payroll deduction 1o $97,500,
and places Medicare on a pay-as-you-go structure. The Senate has approved 51-49 a non-
binding resolution sponsored by Senator Williarn V. Roth, Jr., also aver 70 years of age, that
called for devoting the Federal budget surplus to establishing personal retirement acecounts 212

When Social Security was started, the life expectancy of Amernicans was 62 years of age and
rost Ameticans didn’t think about retiving until they were 65 years of age. Consequently, there
were § pecple making Social Security payments for each retired person. Becauss people now

ratire soonar and live longer, wa are now down 1o 3.3 psople making Social Security payments
for eech refiree and we will be down to between 1.6 and 2 wage earners whan the baby
boomers are well into retirernent in the year 2630, By 2020 the imaginary Social Security “frust
fund” will peak at $3.3 trillion. However, by 2030 that excess will be exhausted. Over the naxt
75 years from now it is projected that Social Security payments o retirees will excaed income
on average by 18%. In response to this concern, Cohgrass has raised the age for receipt of full
Social Securlty benefits ¢ age 67.211

Using the most conservative or highest-cost projection for the growth in Sccial Security benefits
we woukl nead to immediately raise the payroll Social Security tax rate by 50% (from 12.4% to
18.4%) to meset future obligations at current benefit rates. Thus, the conservative projection
suggests an increase of 6% of salary in payrell deductions. The intermadiate projeciion,
traditicnally an underestimata, requires an increase of 2.5% of salary in payrofl deductions. 212
The Center for Strategic and International Studies has recommended that the Social Security
payroll tax remain fixed at 12.4%, but that 2% of payroll be set aside to fund individual-directed
savings accounts that could include stockmarket indexed fumnds. Projectsd Federal budget
surpluses would be used to pay for the transition fo this new system. 213

There are four major optiong to restore sclvency to Social Sseounity - cut benefits, increase
contribition rates, raise the retirement age, and advance fund Social Sacunity. Political
processes are fkely to lead to polickes that are a combination of these options.  Bosworth and
Burtless explain,

To restore long-termn sofvency to public pensions, policymakers confront a choice
among four reform aiternafivas, Three - culting benefits, increasing contribufion rates,
or raising the age of retirament - can be implemented within the present pay as you go
framework, Tha fourth moves away from pay-as-you-go foward advance funding of
ratirement obligations - aither within the publfic sysfem or in privately ownsd and

managed pension funds. ... Dedlining labor force growih and the dramatic stowdown in
fabor productivity growth have eliminaled ... advantages of a pay-as-you-go system.

210 National Journat, “Th Two Per Cent Solutios”, April 11, 1988, p. 795,

211 David Laitz, Geoffrey Kollmann, and Jim Comelius, Current Sacial Becurily lseuss, CRS Report to
Congress, Jenuary 4, 1936,

A2 L spance J. Kotlikolf and Jefiroy Sachs, "Privaifzing Social Security”, The Brockings Beview, Summer,
1897, p. 20.

213 The Econormist, "And the Work Goes On", May 23, 1994, p. 28.
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The rate of return has fallen below 2 percent a year in most couniries and may soon
become negative 14

Krauthammer has peinted out the perceived 1998 budget swiplus predicted t© rangs hetween
$40 billion and $60 billion isn’t really a budget surplus if excess Social Security payments aren't
in¢luded in the calculation. He proposes that a separate Federal account should be gstablished
for Soclal Security and excess payments for Social Secuwity not be included in Federal budget
considerations.21% A national poll conducted by GBS News and the New York Times asked the
question, “If there was a budget surplus and you had to choose between the following things,
how would you like the money to be used?* Of those polted, 59% replied pressrve Medicare
and Soclal Securlty, 18% replied pay down tha national debt, 13% replled cut Income taxes, 9%
preferred other options and 1% didn’t have a suggestion.£1¥ R&D performers that interpret the
1998 budget surpluz as evidence that Federal R&D will be substantially increased should
recognize that their prafersnce is some fraction of the 9% group.

b. Baby Boomer Savings. The Social Security system has served o reduce the poverty rate
among eldedy households from 35% in 1959 to 11% in 1995217 However, when the baby
boomers are well into enjoying their Social Securify bensfits in about 30 years, the system will
be bankrupt, This ohsarvation invites the question, what fraction of the baby boomers will nead
Social Security bengfits? Pr. B. Douglas Bemheim, a Stanford University econamics professor
did a study on baby boomer savings patiems. He concluded,

Baby boomers are saving only one-third of what they should fo mainiain 8 pre-
refirarment standard of living, Boomers will want to collect faderaf benefits supported by
the smalfer generations that follow, leading fo interise conflict beiween generations, a
fight led by the resourceless elderly. The elderly are 2 politically potent group, which will
be 50 parcent larger and realfy concerned about Socis! Securily because they don't
have any money. ... In fact, 57 percent of the baby boomers belisve they will racaive
“some, but not ali” of tha Soclal Securily banefits, while 33 percent think they will racaive
none at all, accarding to a Gaflup poil.#18

However, when Gale includes housing equlty in the calculation, he concludes that over twe-

thirds of baby boomer households appear to have more than the minimum needed. He
explaing,

Roughly spesaking, a third of the sample Is doing wall by any measure, a third is doing

poonly by any measurs, and a third iz just hanging In thers. ... Up to two-thirds of the
households are now saving at least as much as they should be. And two-thirds are “at

214 Barry Bosworth and Gary Burllzss, "Budget Grunch: Population Aging in Rich Gourdries”, The
Brookinos Review, Summer 1997, p. 12.

215 Chartes Krautbhammoar, “Take Socdal Security Cut of Budget”, Albugquemue Joumal, May 31, 1998, p. B2.
216 Natignal Joumal, "The Palities of Surplusas®, Aprl 25, 1998, p. 922,

217 William G. Gale, “Will ihe Baby Boomn Ba Ready for Retirament?”, Tha Brookings Havisw, Summar, 1897, p.
B,

218 Tha Hill, “AARP Shifts Its Gears, Aims for Baby Boomers®, January 21, 1998, p, 8,
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risk®, In that any deferoration In their situation could make it impossible for them io
mairitzaiy thelr iving standards In retirernam 213

it should be noted, however, that estimates of the financial security of the baby boomers fail to
take into account the economic impact of Alzheimer's disease. At today's instituional costs of
$47,000 for an Alzheimer's resident, many of the baby boomers thought to have financial
sacurity might find they were not prepared to fund institutional care.

¢. Medicare. Medicare is a Federal program that partially pays for healthcars for Americans
over 65 years of age. It also includes benefits for ceriain disabled Amaricans and for kidney
dialysis treatments. This program has two major components: (1) Medicare A funcds hospital
Insurance which covers some of the copsts of hospital stays and postacute care and {2)
Medicare B supplemental insurance for outpatient care. Medicare participants pay $42.50 per
month for Medicare B, This has been adequate to cover outpatient costs for the last three
years. Medicara does net cover any of the costs of prescription drugs. In 1998 LS. workers
and their employers paid 2.8% of thelr wage and salary incomse for Medicare Hospital insurance
for those eligble for Medicare benefits. Roughly one out of seven Amercans receives
Medlicare bensfits in comparison to one out of six thaf raceives Social Security benefits.

Medicare does not cover all of the healthcare costs of the alderly. In 1994, the non-
institutionalized eldedy spent on average $2,500 per-person out-of-pocket on healthcare, This
amounted to 21% of family income. Almost one-half of ihese out-of-pocket costs were for
health insurance. In 1994 the over 85 population spent $3,800 per person for out-of-packet
healthcare. The fastest growing category of out-ofspocket spending Is on home healthcere, as
the eldetly detay sntaring nursing homes. Medicare pays for short-term nursing home cars, but
it dows not cover fower-cost custodial care, the type of care needed by those with Alzheimer's
disease.

In 1998 Medicare provided benefits for 38 million Americans at a total cost of $200 billion.
About 80% of these costs are for inpatient hospital services. Medicare costs are expected to
have an annual increase of 8,9% and grow to $332 bilion by 2002. Congress has daebated
limiting Medicare charges to the rangs between $150 billion and $270 bllion by 2002 and has
attemptead to cloak cuts in Medicare payment growth in evasive languags.

Without changes In Medicare bensfits or a productivity brezkthrough in the U.S. healthcare
system, Medicare costs will soar whan the baby boomers begin to receive benefits. There ara
two primary options te reduce the cost growth of Medicare: (1) increase the overall productivity
of healthcare services or (2) reduce the benafits funded by Medicare. The attention of
policymakers ls concentrated on the second of these.

d. Medicaid. Medicaid is & means-tested program that supports the poor. The Federal
government and states jointly fund it. At this time states are paying about 43% of Medicaid
costs and the Federat government pays about 57% of costs. In 1998 the Federal government

is expected to spend $101 bilion on Medicaid. By 2008 Federal support for Medicaid is
expected o increzse to $210 billon. Ir 1998, Medicaid amountad to 48% of the Federal budgat

219 William @, Gale, “Wik the Baby Boom Be Ready for Retrement?”, Tha Brookiwrs Review, Summer, 1937, p.
-
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for means-tested entitlernent programs; by 2008, Medicaid will have increased to 55% of tha
Federal budget for means-tested entilement programs. Medicaid supports four groups.220

4+ Medicaid is the primary source of health Insurance for low-income families with children.

+ Madicaid pays for acute and Jong-term nursing home and cormmunliy-based care for
poor edderly individuals whose incomes and assets are low enough to qualify.

¢+ Medicaid covers acute and long-term Institutional and community-based care for
physically and mantally disabled children and adults,

+ Medicaid covers the Medicara premiums and cost-sharing requirements for low-lheome
eldertly and digabled individuals who are eligible for both programs.

Medicald spends 70% of its resources on elderly and disabled beneficiaries. About 7 million
children have no health insurance; 3 million of these are eligible for Medicaid, but are not
enrolled.

Many are criiical of public programs such as welfare and Medicald that support the poor, As
The Ecotiomist recently pointed out, in fimes past many of these neads were provided through
philanthropy.

The parallsls belween ‘the guilded age™ at the tum of the ceniury, when peopie like
Rockefelfer, Carnegie and Morgan mads thelr money, and today are uncanny. There is
the same onrush of innovation; the same straining at the social fabric as imrmigration
surges, industries restructure and Inequalitics widen; and the same pell-mell creation of
new woalth. ... But when it comas to philanthropy the paraffel ends. The gilded ags’s
“malefactors of great weaith™ were also baensfactors of extraordinary gensrosily. Andrew
Camagie put phifanthropy at the heart of his ‘gospel of weally’, John D. Rockefeller,
who gave away a fenth of his income even when fie was a clerk in Claveland, declared
that “anvbody who diss rich diss disgraced” and fransformed Standard O from the
greatest wealth-creating rmachine in the world info the greatsst charfly-dispensing
machine in history. ... Today’s new rich have the opporiunity to shape Amerfca - and the -
world - fust as profoundly ag Carnagie and Rockefellar did.  But so far most have falled
o take it. George Soros, the financier, is one notable excaplion: ha has given a fortuns
in creative and unustal ways, taking greal care over how the money is spent. Ted
Tumner, the madia inoged, is another; earfier this year, he gave $1 billion to the UN.281

e. Alzheimer’s Disease. Alzheimer's is a progressive, degenerative disease characterized by
amyioid plaques and nsurcfibsillary fangles of the cortex region of the brain. It is the most
common form of dementia. Alzheimer's disease is not caused by a single factor, but probably
by a number of genetic and envirdnmental factors that interact differently in different peopde. It
i= estimated that 4 milllon Americans have Alzhsimers disease. The numbar of Amerlcans with
Azheimer's is projected to exceed 14 million by 2080. Although Alzheimer's disease
sometimes affects youngar people, it Is generally a diseass of the sldetly - 3.0% of those
between 65 and 74, 18.7% of those between 75 and 84, and 47.2% of these over 85 have

2 The Concord Goallilon, Financing Fetframent Secwsity for an Aging Amerigs, 1958, p. 34.
221 The Ecoaomist, “Fhilanthropy in America®, May 30, 1998, p. 18.

80




Alzheimer's disease®22, As we have previously pointed out, the over 85 age group is the fastest
growing age group in the LS,

This dreaded disease is thought to appear in the brain as many as 20 years in advance of any
identifiable behavioral gymptoms. Once the symptoms appear, life may continue for anywhare
from 8 to 20 ysars. Research suggests that as Hispanics and Afdcan Americans age, the
frequency of Alzheimer's disease in these populations is likely to increase disproportional,
perhaps as much two to four times that of the white poputation, the basis for current statlstics
and projections, 223

The total annual cost of Alzheimer's disease is $100 billion, ranking it just behind heart disease
and cancer in economic casts. By the middle of the next century the annual cost of Alzheimer's
disgase will exceed $500 billion. These costs do not include the opportunity costs of family
members that leave the job market to provide care for Alzheimer’s patients or the quality of life
costs of family members.

Most people with Alzheimer's disease are recelving Medicare payments for health services.
The annual per capita axpanditures for Medicare beneficiaries with Alzhaimer's dissase in 1695
were $7,682 in comparison to the Medicare average bensfit of $4,524. Almost one-half of
Medicare bensficiaries with Alzheimer's disease also receive Medicaid payments because
Alzheimer's has bankrupted them. Of the total population gligible for both Medicare and
Medicald, 22% have Alzheimer's disease,

Aboulk 70% of Alzheimer's patients live at home. Although 75% of the care for these is provided
by famfly and friends, the average annual cost of paid in-home care Is $12,500. Nursing home
cara for Alzhsimer's patients averages $47,000, Madicaid pays for over half of the total nursing
home costs in the U5, Federal Medicaid policies encourage families with Alzheimer's patienis
to seck nursing home care, because of Medicaid sligihility, rather than lower sost assisted living
facllities with specially designed Alzheimer's care facilities that are not Medicakd eligible, The
usual practice of caring for Afzheimer's disease is keep patients at home unfil the family Is
physically and mentafly exhausted, then place them in a private-pay assisted living facility until
all financial resources are exhausted, and finzlly place them in 2 Medicaid sliglble nursing home
whare they stay until death, Despite the emoticnal and economic costs of Alzheimer's dissasa,
in 1998, the Federal government will only spend $350 million on Alzheimar's reseatch. This
rapresenis a $1 investment in research for every $287 of social cost.

Comparison of the Fedaral govemments resgarch investment in AIDS tfo that made for
Alzhaimar's ressarch provides funther evidencs that the Federal govarnment is under-investing
In Alzheimer's research. In 1998, govemment spent $1.5 bilion on AIDS research in
comparison to $309 million on research for Alzheimer's disease. This cbvicus disparity in
spending results from the foltowing widely held attitudes.

4 Alzheimer's is primarily a disease of older psople; spending monsy on the aldedy is
futile,

222 Tastimony of Dr. Steven T. DeKasky, University of Pittsburgh, before the Senate ﬁppmpnahnm
Commities, EaborBHS/Education Subcommittee, March 24, 1945,

22} Ming-Xin Tang, et.al., "Tha APOE-z4 Allels and the Risk of Afizheimer's Disease Among Affican
Americans, Whitss, and Hispanics,” JAMA, March 11, 1988, pp. 751755,
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+ Alzheimer's patients cannot lobby on their behalf and professional entertainers have
conecentrated their lobbying on AIDS, a disease widsspread in their profession, rather
than Alzheimer’s disease, a dizsease rarely found among entertainers because of their
relative youth.

¢ Alzheimer’s disease, because it affects the brain, is not a visually striking disease.224

Unlike cancer, especially lung cancer, heart diseasse, and AIDS, where lifestyle can influence
the probahbility of disease onset, any relationship to life style or other factors that can be
influenced by individuals, and the onset of Alzheimer's disease s unknown.

To persuade Gongress and the President 1o increase spending for Alzhelmers rasearch by
$100 milfion during a period when the NIH research buedget is growing roughly $1 billion per
yaar, fhe Mational Alzheimer's Association has found it necessary to initiate a massive grass-
roots lobbying program kringing the effects of Alzheimer's disease to the altention of Congress.
Rosemary Cronin, wife of Bob Gronin, an age 54 viciim of Alzheimer's disease, testified befora
the LS. Senate.

when we read statistics reporting the NiH's 1997 budget for cancer research was $3.1
bilfon and the budget for Alzheimer's was $323 miflion we want 1o scream and say, hey,
wait 2 minuie ... we're oot here, too. And our familles are out hara. We need help
and we naed the rasearch not only to continue but alse to increase 225

At least one member of thie entetainment world, Pipsr Laurie, is speaking out on behalf of
Alzheimer's victims.

My father, who diad two years ago, developed Alzheimer's disease. ... For my father,
the dissase brought horrible indignitfes to a very dignified man. ... when ke was in a
smafl nursing home in Arizona, ha had grown so weary of the confusion and anxiaty that
fie walked into the backyard one day, remaved sif of his clothes and lay down on the
earth. Wheon someone came o help him he whispered, ' just want to go o sleep. 225

Orien Reid pointed qut to Congress that Alzheimer's is a disease that affects families, not just
individuals, and many of those farmily members are young.

My mother had Alzheimer's disease. If devasiated me to walch the disease destroy the
mind of & wormar: who had counseled imminent leaders like the late Dr. Mariin Luther
King, and former Atlanta Mayor, Maynard Jackson. ... My mother's Alzheimer's disease
foread a major disruption in my personal and professional fife. Those were saciifices |
was willing 1o make. But it also rabbed my son and daughter of their childhood, fook the

224 lannifer Monath, “Alzheimer's Disease, Lorg-Term Care, and Health Policy: Who's Going to Pay ths
Bif?", Befsience Senvices Review, Spring, 1957,

223 Testmony of Rosemary and Bab Cronln, Dubutjua, lowa, belora the Senale Appropriatlons Committes,
LaborHHS/Education Subsommittes, Marh 24, 1998,

228 Tastimony of Pipar Lauria, Los Angeles, CA, before the Senata Appropriations Gommitias,
Labtar/HHS/Education Subcommites, March 24, 1556,
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moeney | had saved for their collage educalion, and lefl an indslible mark on them that
continues to affect thelr lives.27

The clock is ticking on Alzheimer's dissase. Unless this disease is conquered in the very near
future, it will bankrupt Medicare and Medicaid and destroy the Tives of millions of American
families, parlicularly Hispanic and African-American familiss that are finally beginning to
experience the American dream.

E. Public Response to Aging lssues

a. Extended Working Age. By the year 2005, 15% of the U.5. workiorce will be over age 55.
By the turn of the century, workers median age will be 43, roughly the median age for the baby
boomers. By 2030, 20% of Americans will be over age 5. Today, just 16% of men over age
65 are shll working. In 1940, one-half of B2 year old men were still working; in 1957 only 46%
of 62 year old men were still werking.

An option for reducing Social Security costs is to keep the worldforcs employed well past today's
retirament age. Peler Drucker proposes that people work until age 75. If this is to happen, our
society must overcome many myths and incorrect perceptions of older pecple and it must
incentivize older workers to continua to work,

In our worship of yvoulfi, we have adopled a number of misconceplions about older
paople’s abifity to work. "The assccialion belween age and work performance
dominates our thinking,” says Harold Sheppard, a professor in the deparimeant of
gerontology at the University of South Florlda in Tampa who senved as former President
Jimmy Carter's counseler on aging. ‘Many of our sitifudes loward aging are a product
of physiclans’ parspectives, and they only see the sick. Thers s a genaral mind-set that
eid means incapacity. =28

Alan Reynolds?® a rasearcher at the Hudson Instituie has been investigating the effect of early
ratirernent on sconomic growth in the U8, Beynolds argues that currently 7% of eligible
workers begin collecting retiremant benefits at age 62. He suggests that this contributes to a
lahor shoriage that will cramp U.S. sconomic growth in the 21st century.

Social Securfty and Medivald sarminge lirnits and tax penalties subject our rmost
axperienced workers o marginal tax rates as high as 67%. Bocial Secunily formulas -
based on 35 years of work that an employes usuvally completes befors age 60 -
encourage early retirement. Afthough incomss usually Hse with addilional years of work,
any pay increases after the 34-year mark result in hifgher Social Securily taxes bt only
small increases in benefits 230

MNumercus mythical concerns about older workers handicap their ability fo find employment.
These myths include,221,

227 Statemant of Orien Reid, Laverock, Pennsylvaniz, beiore the Senate Appropriations Commities,
LaberHHE/Education Subsommition, March 24, 1998,

228 Margarat Keeter, “Age Okt Myths”, Mangdino Divergite, Veol. 7, No. &, Febnrary, 1298, p. 3.
222 Alag Reaynokds, "Restering Work Incenlives for Older Americans”, Quilock, Celober, 1887,

130 The Fulurls), “Early Relirament Slows Economic Growth®, April, 1938, p, 15.
21 pargaret Kaatar, “Age Old Mylhs”, ianaging Diversity, Yol. 7, No. 5, February, 1898, p. 3
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+ Older workers cost mors. In fact a retived worker that has sarned retirement from a
previous amployment can cost far less than a younger worker that neads heaalth
insurance and other fringe bensfits. Besides that the older worker can bring wisdom of
axperian-:q to the job.

+ Oldar workers are sick more, In fact, older workers actually take fewer sick days than
those do under 40 years of age.

+ Older workers can't learn new skills. While it often takes longer to train older
workers, older workers change Jabs less frequently; therefore, i can be overall more
cost effeclive to train older workers than o train younger workers.

+ Older workers are less productive, Older workers tend to work smarter, have a better
sense of human behavior, and a befter sense of when to intervens. When Grumman
Corporation made lay-off decigions based strictly on worker performance, they found out
after the downsizing that the average age of thelr employees had increased by 10 years.

If we are 1o overcome the culiure and tradifion of discriminating against okder workers, it will be
necessary o develop labor laws that have some teeth. As a general rule, the courts have not
beon particularly sensitive to the plight of older workers, The Nafional Journal recently
reportad,

it appears fo be geiiing tougher fo prove age discrimination in court, ... & July ruling by a
Calfifornia stafe sppeals court - in a case brought under ihe siste’s age discrimination
law - said that emplovers could give younger workers preference over older ones if they
had an economic justification for doing 50,732

While age discrimination Is a despicable practice under any conditions, it is pariicularly
important that the U.S. tradition of discriminating against older workers, a tradlition developed
when there was an excess of young workers and unemploymeant was high, be wipsd out bafore
the baby boomers begin to reach refirement age. With unemployment balow 5%, now is the
fime for the UL.S. to expariment with {1} older worker retraining programs; (2) policy options
such as offering tax credits for hiing and retraining older workers, perticularly the low skilled;
(3) extending the Earned Income Tax Credit as an incentive for older workers o continue fo
work; and (4) stopping age discrimination in firme, agencies, federal Raboratorles, and
universities that spend public funds. To get the attention of amployers that have embedded age
disctimination into their culiure, the penalty for age discrimination must be swift and very
painful.

b. Regsearch on Aging Population Issues. lssues surrounding the aging population highllght
several fundamental problems that the U.S. must address: (1) The lack of productivity growth
in healihcare services. (2) Financial and cultural disincentives to keeping the aging population
on the job and working. (3} An Inefficient education system that does not offer cradle to grave
education opportunities and emphasiza workforce retraining. (4) Inatiention fo developing
systems that provide care for the eldetly ai costs they can afford. (5) A political system locked-
in to the use of political processes for decision-making that is rapidly falling behind the privata

232 National Joumal, *Whan We're 64", Septerber 27, 1997, p. 1885,
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sector in using medeling and simulation to forge decisions that are systematically rational,
Each of thess issues is worthy of substantive research programs,

3. The Energy-Environment Problem

A. Intraduction,

The U.S. makes up less than §% of the world's populatfon but it produces 25% of the world's
goods and senvices and it consumeas about 25% of the world’s energy. The moest popular
measuremeant unit for anergy at the intemationat level is quadrllion units of British Thermal
Units or the quad. Our energy supply from demestic sources is obtained from the following
sources: coal-21.2 quads, natural gas-19.2 quads, crude cil-13.8 quads, nuclear-7.2 quads, and
renewablas-8.6 quads. We annually import 22.4 quads, with 18.9 quads as crude oil and crude
ol products, We export only 4,6 quads with 2.3 quads as coal. Of our annual energy
consumiption of 20 quads, 76.5 quads are obtained from fossil fuels. Gur annuel consumption
is distibuted as 32.1 quads for residential and commercial use, 34.5 quads for industrial use,
and 24.1 quads for transportation,233

Americans annually spend about $525 bilion on energy. This is about one-half of their
expenditure on health care and roughly two times their expendilure on national defensa, To
meeat energy nesds, Americ2 has slowly increased dependence on foreign sources of ol and
domestic coal. The first of these sources may not be dependable, and both are more palluting
than other energy alternatives. If long-range alternatives such as renewable snergy sources,
€.4., solar and biomass, hydrogen fuel, and nuclear fission and fusion are needed to combat
global warming, it is unlikely that the marketplace will make the investment reguired to develop
these technologies untll the cost of energy dramatically increases or environmental concemns
lead to consumer cozl and oil prices that includs their envirenmental costs,

Energy use is closely linked 1o nations’ economic development and it is a primary driver of
natfons’ forelgn policy. Although the U.S. is less dependeant on Middls East oil than Europe and
Japan, protection of U.S. access to oil was a, if not the, primary reason for U.S. participation in
Desert Storm and it was the principal reason for Germany and Japan helping compensate for
the economlc costs of this war. The Economist predicts that access to ol will also be a major
driver of China’s, Russia's and Europe’s foreign policy in the fuiire.

As China'e economy expands, the Chinage will he looking to thiz area (the rectangular
region hatween Saudi Arabia and Kazakhstan) for much of tha exdra ensrgy they will
badly nesd; thay may, for instance, offer military assistance to the reciangle's countrics
{as they already have to fran) in the hiope of theraby getiing favorable treatment In ol
and gas supplies. As Russia’s fear of China increases, the Russians will wart to make
sure that the couniries of st least the eastern part of the ares, the ex-Soviel ststas,
remain within Russia’s sphere of influence. And meanwhile Europe stands at the door,
asking for ils share of the recltangle’s energy.234

Despite heavy public investment in energy R&D, principally for electricity generafion, progress
in reducing tha U.S. dependence on foreign oil is invisible to the pubdic. The public has largely
forgotten the gasoline lines many thought to be caused hy U.S. oil companies response to the

232 David Beck, Kevin Bayack, and tMarshall Berman, Industyial Ecology Prosparity Gama, Sandia Report,
SANDS3-0643, March 1988, p. 123,

234 Tha Feopomist, *The Next Balance of Power”, January 3, 1997, p. 19.
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Carter administration’s consideration of an impost oil tax. The public shows a propansity to

continue to purchase fuel-inefficient vehicles and even pay what many thinks to be large gas-
guzzler taxes imposed by the UG, Congress. {By comparison Europe pays betwean $2 and 54
dollars per gallen of gasoline and 18 to 20 cents per kilowatt hour for eleciriclly arxd Japan pays
aver 24 cents per kilowatt hour for eleclricity®®). The conseguences of this apparent
shortsightednass remain as a pending threat to our gconomic security,  Note, however, the
public need not rush out and fund RED to produca a T100-mile per gallon automobila. The big
thrae auto companies have the financial resources to do this and will when it Is to their
economic advantage to do so. It is the responsibility of the public to create that economic
advantage, not subsidize R&D for the aute manufacturers. (U.S. auio manufacturers have the
financlal rescurces to develop major R&D programs in any ares they wish. At the end of 1987
Ford had $21 billion in cash and marketable securities, Genaral Motors had $15 billion, and
Chrysler had $7 billion. Much of these ¢ash ressrves are being used to buy back stock.238)

Petroleum imports and trade imbalance with Japan are the two major factors driving the U.S.
trade deficit. These accounted for $100 billion of the $175 billion 1995 trade deficit2¥ As
patroleum prices increase in respense to petrolsum demand increasing faster than petrolaum
stpply eaty in the 21st century, the .8, trade dedicit will also grow. A GAO study2?, however,
ncted that as long as the Nation's heavy dependence on oil continues, reduging imports would
anly force the Nation 1o shift to more expensive domestically produced oil. Reducing the growth
in imported gil to 80% of its expented growth level would annually cost the 1.5, belween $50
billion and $100 billian in GDP.239

Mackenzie has pointed oui240,

In 1973 the United Stafes imported 35% of its oil, 5% of which was from the poiitically
volatile Middle East. In 1995, it Imported 44% of its oif, with 9% coming from the Middie
East. ... DOE projects that OECD countries will increase their domand for oif By 20% by
2010 ... Non-QECD nalfons will incraase their demand for ol by mors than 50% by
2010, ..internationsd Energy Agency profects that by the year 2010, world petrolsum
demand will be 35% to 39% greater than in 1994 - reflecting growth of about 2% per
yeaar. ... if the upper level of ullimale reserves (2,400 bilfion barrels) proves to ba 1tha
case, and the Middle East countries ara prepared io increase thair production threefold,
then a 1.5% growih in oif supply could be maintained uniil 2010.

Environmental issues are espedcially complex with major economic, political, technical and
cultural dimensions and many are closely linked to energy production and consumption. Major
environmental lssues incisde population growth, natural disasters, loss of tropical rain forests,

233 Data providad by Dr. Can Arvizu, Birectar, Sandia Nalional Laboratorias.
235 Forung, “The Big Three'’s Dilamma®, March 16, 1698,

337 Philip H. Abelson, “The Changing Frontiers of Science and Technology”, Science, Yol. 273, July
26,1996,

232 Govemment Accounting Gifice, Evaluating U.S. Yulnarabllity o Oil §

Mitigating Their Effects. Decamber, 1356,

239 3eorge Lobzenz, “GAO Challenges U.S. Pollcy On Reducing Ol Imports As Gostly, Comtetproductive®,
The Eneray Dajly, wel. 24, no. 238, Dacember 16, 1996

20 (ames J. Maci(enzie, *Heading O the Parmanant Oil Crisis®, lsstiar in Sciencs and Tachnology
Stanmer 1996, p. 50.
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loes of wetlands, species extinction, ackl rain, water shortages, loss of habitat, military nuclear
waste, local air pollution, global climate change, loss of high-altiude ozone, commercial nuclear
power, toxic wastes, and garbage.2¥ Carlson and Goldman point out,

The biggest environmental impact of the futire may be political. The growing batile over
emvironrental issues will prove to be one of the most disruptive arwd politically explosive
confroversies of the next few decades not onfy in the U.S., buf in the world. 1} will
redefine political parties and polltical allegiances as a variely of groups fight for the
commitment (along with the contributions) of the environmentally concarned public. ...
Marxisms widely admitied faflure lo oulproduce capitafism hag been foliowad by a
seamlosz shift in lsfiists’ atteniion fo the environmaent as the new exocuse for centralized

govarnment control of the economy. 242

While political processes are a necessary compenent of addressing complex, non-lingar,
mulidmensional issuss with mulfiple feedback loops, such as the environmental issue, we
hava concluded that political processes are not sufiicient to solve these problems. Thersfore,
as ws argue in the discussion of regulations, the U.S. must alter its regulatory development
processes, particularly the processes used 1o develop environmental regulations, to incorporate
acditional modeling, simulation, and analysis.

B. Apocalyptic Scenarios

a Too Many People and too Few Everything Else? The environmental movament has
gparked support for the argument that we are running owt of resources and causing the
collapse of critical ecosystems. Some argue that sconomic growth promotes consumption of

our resources bass. Sagof?*? contradicts this point of view,

The idea that incraasing consumption will inevitably lead to depletion and scarcfly, as
plausible ag it may seem, is mistaken both in principle and in fact. it is based on four
misconceptions:

+ We ara running out of raw rnalerials,

+ We are runnting out of food and timber.

¢+ We are running out of energy.

+ The North axploits the South.

Without economic growth, which also correlates with lower leriilily, the emvironmenial
and popufations problsms of ihe South will only get worse. For impoverished countries

facing environmertal disaster, econamic growth may be the only thing ihat is
sustginable.

ake Ama ars Ha:parEmlm, 1994 p. 145 o
242 lbid P, 143-144
243 Mark Sagoff, “Do Wa Consuma Too Much?®, The Atantic Monthdy, June, 1997, pp- BO-G6.
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The U.S. political system has tended to lurch from one projected catastrophe fo the next. In
recant years predictions of imminent catastrophes have included: population explosion, food
production shortage, energy shortage, destruction of the environment, nuclear power accidents,
nuclear winter, mineral depletion, deforestation, industial competitivenass, mad cow diseasea,
ete. The Economist argues that these phenomena follow a saven-year cycle,

+ Year 1: Scientist discovers g potential threat,

+ Year 2: Journslists ovarsimplify and exaggersate the threat.

¢ Year 3: Environmentalists get on the bandwagon, polarize the issue, and paint skeptics
as lackeys of big business or some cther spacial interest group.

+ Yesr 4. Bureaucrats and legislators get involvad and divert the issue from science o
regulation.

+ Year 5: A villain is plcked and blamed for the problem,

+ Year 6: Skeptics question the validity of the threat driving greens into paroxysms of
pious rage.

+ Year 7: Quiet backing off from the issue without any fanfare or admission that the threat
was a phaniom.2#

Of course, the regulations and the large government infrastructure established to address the
phantom threat can be lefi in place even when the threat is determined to be relatively
‘unimportant, The agency with this infrastructure can continug o spin their ihreat scenarios.

For example, the Department of Commerce Technelogy Administration was still proclaiming the
competitiveness issue to be a threat, even after most regarded the threat to be much more
limited than first thought and well under control by the privats sector.

The Economist has challenged the basie assurnption of many environmentalists.
The environmentalists’ underlying assumption Is that nature, free of man’s inlerferencs,
is generally benign and stable; yet much of the sclentific evidencs suggests
otharwise 246

In 1872 the Club of Rome published the repont, Limits to Growth, that pradicted rapid depletion
of ofl reserves, natusal gas, silvaer, tin, uranium, aluminum, copper, lead and zinc.

in svery case except in, known reserves have acfually grown since the Club’s report; in
some cases they have guadrupled. ... of 35 minerals, 33 felf in price during the 1980s.
Only manganesa and zinc were exceptions 248

284 The Economist, “Envirenmental Scares”, Decembar 20, 1997, p. 21,
245 The Fconomist, “A Survey ot Development and the Environment™, March 21, 1938, p. 16.
4% The Esonomist, *Environmental Scares”, Decamber 20, 1997, p_ 19,
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In 1798 the Reveraend Thomas Malthus proposed that the growth of werld popuiation would
goon outstrp the food supply. His nama has bacome a byword for alarmism and alarmnists are
often labeled “Malthusians®. Nevertheless, apocalyptic prophecy remains a staple of our
cutture, For example, linear extrapolaifons of the world's population from its current [evel of 6
billion lead many to make absurd predications of a workd population near 300 billion by the

micdle of the 22nd century, Taking info consideration the drop in bitth rates that accompany
sconomic growth leads to predictions that the world's populstion will nearly double by the
middie of the next century and then begin to slowly decline. While absorplion of that growth will

not be trivial, it pates in comparison to absorption of a hundred killion or 50,247

The U.S. is currently the third most populeted nation behind China and India. Among the
industrializad nations, the LS. is cne of the fastest growing. During the flrst half of the 1990s
U.S, populaticn grew by 1% per year so that each year about 2.7 million paople were added, In
cohtrast, the average population growth rate for Western Europe over His pericd was 0.4% per
year and for Japan it was 0.3% per year. Today's projections suggest that these trends will
continue for the LLS, with UG, population being almost 400 milion by the middle of the 21st
ceniury.240

Environmental groups have often promoted the notion that population growth was a primary
diiver of distubances to the U.S. ecological system. The high rate at which Ameficans
consume energy and other resources has been of major concern to environmentalists. One
often proposed solution is 1o stabilize population. Howsver, of the 124 million UL.S. population
growth {almost 50% growth) expected by 2050, 80 million s the direct or indirect consequence
of immigration policy. Because of the parceplion that immigration is a pelitically incomect issue
- most recent immigrants are so-called people of color from Asia and Lafin America - most
envircnmental groups are avoiding the subject.249

The Economist suggests that there are three resources that are being depleted grain, fish and
water - that are lkely o attract much attention in the fufure,

Ovar the next few decades the prophsts of doom and abundance will turn their attention
o three resouress - grain, fish and water - which are particularly nporiant to
developing countrias, This time proving the doomsiers wrong may prove tickier. ...
According to the United Nation’s Food and Agricufiure Organization ... around 80% of
the world’s various commerciad fish sfocks are now being harvested near or bevond
sustainasble lovels. ... In 50 years' times, not only will the world’s population have alrmost
doubled, but many more people wilf be able to afford meat, which will make huge
demands on the supply of cereals. To produce a ldio of beef, lakes an average of seven
kitos of feedgraln, Befweaernr now and 2020, about 80% of the Increase in demand for
cereals Is likely 1o be in developing countries. ... In 1998, 20 countries suffered chronic
water searcities {that ie thelr vearly supply was less than 1,000 cubic meters of watar
pear head), most of tham in North Africa and the Middie East. By 2025, the World Bank
expects the number lo rlise to 24, The conventional wisdom iz that the wars of the next
ceniury will be over water.250

247 g pcKibben, *Special Moment in History”, The Atlantic Monthly, May, 1998, p.p. 55-78,

8 Carol J. Da Vita, "The United States at Mid-Decade™, Population Bulletin, Vol. 50, Mo. 4, March, 1985, p. 2.
249 Najlonal foumsd, "Grean Grows the Immigration Debate”, March 7, 1998, p.p. S32-523,

25 The Economist, "A Survey of Devalopment and the Environment®, March 21, 193, p.p. 13-15.
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b. Are We Running Out ot Oll'? Apocalyptic energy supply scenarios, parficularly those for oil,
have so permeated the fiterature and the scientific commumity that it is very difficult to identify
the truth regarding the availability of energy resources. Most of these grim predictions have
Resn wrong.

frr 18908, the {1.8. Geological Survey (USGS) predictad that total future supply of LS. oif
would not axcesd 23 billion barrels, In 1914, the U5, Bureau of Mines was even more
pessimistie, putting the mit at 5.7 biton barrels.  In 1820, the USGS progiaimed the
peak in U.S. off production was aimost reached, In 1239, the Depariment of interior
deciared that there was only 12 years of production remalning. In 1277, Presidant
Jimmy Carter sald, “‘We are now running out of oil.” Despite those gloomy projections,
the United Statas has produced over 200 Lillion barrels of ol since the early 1900s. ...
Satdi Arabia has just begun to explore in older, deeper rocks that produce off in
surrounding countries. Iraq has the polential to surpass Saudi Arabia in off reserves
once expleration and development work js restarfed there, Khazakstan and Eastern
Sibaria are relafively unexplored potential of producing glants. Deep-walar technology
is opening up large areas of the Gulf of Mexico for exploration and production. And
some recent testing suggests there are oll daposits in the abyssal dspths of the Alisntic
Ocean, Then we have immense tar sand deposits in Canada and very heavy oil in the
Orinoco Belf of Venezuela, bolf of which contain hundreds of billions of barrels of il 251

DOE's Energy Informeation Adminlstration (EIA) estimates there are roughly 167 billion barrels
af il and condensate remaining in the West Siberian Basin, about the same as the 165 billion
barrels ramaining in the U.S,, and 1,976 trillion cubic feet of natural gas in the Siberian bagin,
compared to 1,419 in the U.S. Saudi Arabia's ol resources are estimated at twice that of either
the U.S. or the West Siberian Bagin, but Saudia Arabia has significantly less natural gas than
gither the U.S. or the Basin. EIA predicts the West Sibarian Basin will be a significant source of
enetgy to Russla and word makeats through the mid-21st cendury,252

Crying “wolf” about the availabiliy of oil has [sft the puldic very skeptical, especially when it is
paying less in real dollars for gasoline than at anytime in history. With gasoline prices near
$1.00 per gallon it is difficult to believe that 2 majer problem Is just arcund the corner.
Meverthaless, it may well be. The independent oil resarva expents, Campbell and Lahatreress,
paint out,

From an ecanomic perspective, when the world runs complstely ouf of oll is ... not
divertly relevant; what matters is when production begins to taper off. Bayond that point,
prices will rise unless demand declines commensurately, Using several different
techniques to estimate the ctirrent reserves of corventionaf ot and the amount siill left
ta be discovered, we conclude that the decline will begin before 2010,

5! Rohert W, Fisher, "The Fubura of Enargy”, The Fulurist, Ssptember-Oglober, 1997, pp. 43-44,
232 Energy Information Administration, Oit and Gas Resources of the West Stberlan Basin, Russia
December, 1597.

253 Colin J. Camnpball and Jean H. Laharrere, *The End of Chaap OIF, Sclentile Amerlean. March, 1988, p.
79.
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Camphell and Laherrere argue that political forces encourage both all companles and OPEC
countrles to exaggerate the tnagnitude of the oil reserves they hokd and note that 80% of the oil
producad today comes from fiskds discovered before 1973, Since 1990, oil companles have
discovered about 7 billion bamels of new oil each year, but in 1997, about 21 billion barrals of oll
wete pumped. Yet, official astimates claimed that proved oil raserves grew by 11 billion barrels
of ail in 1997. These experts believe that the oil indusiry has found about 90% of the warld’s
crude oll.234 After 2010 as oil prices begin to rise, unconventional sources of oil - oll shale, oil
sands, heavy oil - will become economical and extend the lifetime of ofl sources; however,
thesa unconventional sources will further aggravate the problems of environmental pollution,
Conversion of natural gas te liquid forms of fuel will further extend the lifetime of liquid fuels.

even loday natural gas can be converted into ffiquid fuels at prices that are only about 10
percent higher per barref than crude oif, Modest improvements in fechnology, along
with the improved economics that come from making specially chemicals as well from
gas, will broaden the exploflation of this abundant commuodily in coming years, Such
developments will also provide remarkably clean luels - ones that can be easlly blended
with dirtier products refined from heavier crude oifs fo meet increasingly strict
environmental standards. 259

C. National Energy Strategy.

While one may recite a wide array of incremental advancements in engrgy technﬂln.l;y. a.4.,
solar gells have now been improved to the point whare only 7 years of operation are required to
recover the electrical energy used in their manufaciure?s, it is discouraging that despite &n
over 20 year publicly-funded R&D program in energy, our great Nafion has been unable to
articulale a systems-lavel National energy strategy that clearly identifies the pros and cons of
the lesues, diffarantiates the roles of the pdvate and public sectors, lays out a roadmap for
energy technology development with mulfiple fechnology opfions, and rationalizes anergy
alternatives in terms of their environmental 2nd economic costs. The President’s Committee of
Advisors on Science and Technology {PCAST) offered the following recommendation ta the
DOE,

We recommend that the Departmerd make a much more systematic effort in R&D
portiolic analysis: portraying the diverse characteristics of different energy options in a
way that facilitates comparisons and the development of appropriate portfolio balance,
In light of the challanges {acing energy R&D and in light of the nalure of private sector
and infernational efforts and the interaction of U.S, govemment R&D with them.257 ., In
e competiive environment of declining government spending on energy R&D,
moreovear, advocates of each energy option have lended fo disparage the prospecis of
the other options, in hopes of galning a greater share of the budgst for thelir favorite.
Thus, the energy community itself has formulstad the argumenis that budget-cutters
have tiged to downsize energy programs onhe at a time ("renewables ara too costy”,
“Yossfl fusls are tpo dity”, ‘nuclear fission is foo risky”, “fusion will never work®,

254 hict.

#35 gaina A, Fouda, *Liquid Fuels from Malural Gias", Scientiic American, March, 1988, p. 95.
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“conservation means sacrifics™), with no coherant energy-communily voica calling for a
responsible portfolio approach to energy R&D - that is, an approach that seeks to
addrasz and amelforate the shorteomings of aff of the oplicns 258

Dr. John Gibhons, when he was Assjstant to the President for Science and Technelogy, formed
a panel of distinguished, Independent experts to advise the White House on how to ensure that
the tinited States energy program addresses the economic, emvironmental, and natlonal
security needs of the nation for the next century.252 This panel pointed out that the global
waiming lesue is the most demanding driver for change in energy research and dovelopment.
Panel members agreed that the Nation’s research efforts should be modified to cope with the
likelihood that man-made carbon dioxide amd other greenhouses gases are changing the
climate and called for tripling the federai R&D budget for nuclear fission power over the next
five years. The pans! recommended termination of several coal-related federal R&D
prograrms. 260

Mr. John A. Young, Co-Chaimnan of the Presklent's Commitiee of Advisors on Science and
Tachnology (PCAST) recently offered the following recommendation to President Clinton for the
public investment in enargy R&D,

We recommend focusing the government's energy R&D on projects where high potential
pavoffs for sociely as a whole justify bigger R&D investments than industy would be
fikely to make on tha basiz of expected private refuims and where modest government
nvestments can effectively complement, leverage, or catalyze work In the private
secior, 261

D. Globhal Warming.

The ptitmary issue driving the future of energy consumption is alobal warming produced by the
combustion of oil and coal and the burning of rain forests, While it s widely accepted that
global warming is a reality, it is not clear that these claims are real; if it is real, it is unclear just
what is the magnitude of globai warming, what the consequences will be, what it will cost to
reduce global warming, and whether it iz more cost efiective to reduce global warming or learn
to cope with it2%2 Schelling points out,

A committea of the National Academy of Sciences astimated in 1978 that the change in
average global suface atmospheric temparature could be anywhers from 1.5 lo 4.5
degress Uelsius. ... More Important than the average warming Is the effect it may have
on climates. 263

258 \bid, ES-i3.
25% The White House, Office of the Press Secretary, Whijs House Taps Panel of Expans on Energy
Research and Developrnent, March 20, 1957.
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251 | gtter trom John A, Young, Co-chairman of President’s Committas of Advisors on Scisnce and
Technology o President William J. Clinton, dated September 30, 1957,

piix Bysinass Week, “Graenhouse Gases: The Cost of Culting Back”, Decembar 8, 1997, pp. 54-86.
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Arthur Robinson and Zachary Rebinson argus that while measurements show that carbon
dioxide has increased its concentration in the atmosphere during the 20th century from 290
paris per million fo 360 parts per milion, this increased concentrafion has not contributed to
global warming. They propose that the gradual warming the earth has experdenced over the
past 300 years since the Liltle lce Age and the large temperature fluctuations have been
caused by changes in aolar activity. Thelr deta suggest that over the past 20 years,
abmospheric temperature has actually trended dowaward, not up, as global warming would
suggest.  Athough the concentrafion of carbon digxide in the afmosphere is increasing,
increased heating of the Earth by the “thermal blanket effect’ seems to not be taking place 264
They argue that instzad of producing calamity, the increase in carbon dioxide concentration Is
actually promoting plant growth. They paint out,

What mankind is doing is moving hydrocarbons from below ground and fuming them
into Wving things., We are living in an increasingly lush environment of planls and
animals as a resuft of the carban dioxide increase., Qur chiidran will enjoy &n Earth with
twice as much plant and animal lifa as that with which we now are blessed, This iz 2

wonderful and unexpected gift from the industrial revolution, 265

The Economist argues,

Roger Revelle, nickname "Dr. Greenhouse’, who fired Al Gore with global wanming
svangelism, wialte Just before his death in 1221; “The sclentific basis for greenhouse
warring is too uncertain to fustify drasifc action at ifhis time, 268

The President’s Committee of Advisors on Scisnce and Technology (PCAST) also polint out the
uncertainties surrounding the global warming issue,

Some members of ihe research communtly think the Irtergovernimental Pansi on
Ciimate Change (IPCC) projections of fulure climate change and lts consequences are
too pessimistic. Others think they are loo optimigtic. And some contend that adaptation
to climate change would be less difficult and less costly than Irying to prevent the
change, whetreas others argue thaf a siralagy combining prevention and adaptation is
likely to be both cheaper and safer than one relying on adaptation alone. 267

Frank Wentz, a physicist at Ramote Sensing Systems, has racently found an error is satellite
measuraments of the earth’s surfage temperature, that indicate that the earth has been heating
rather than cooling by 0.05°C per decade as satellite measurements have suggested. This

discovery strengthens the case for global warming; nevertheless, to accurately track earh

264 p_B. Pobinson, S. L. Balinus, W. Scon, and Z. W. Robinson, Environmentst Etfects of Increased
Atmosphere Carkan Bioxide, January, 1598,

265 Arthur B. Robinson and Zachary Y. Aobinson, “Science Has Spoken: Global Warming Is a Myth®, The
¥iall Streat Joumal, December 4, 1997,

266 The Economist, Enviropmental Scares, Decamber 20, 1987, p. 21

267 Prasident’s Commitie of Advisors on Science and Technology Pansl on Energy Fesearch and

Devstopmant, Report to the President on Fadstal Eneray Aesearch and Development for the Challenges of
the Twenly-First Century, Movernbes, 1997, p. ES-10,
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iemperature changes by satellites over several dacades, much more sophisticated instroments
must be developed and ptaced in space.262

it has been predicted that global warming will cause flooding (2ea lovals will incyease from &
inches to 3 feet), severe windstorms and heat waves in cool regions. It ia predicted to turn
plush farmland into daserts and destroy weands. Diseasas of Central Ametica - malaria,
dangue-hemomhagic fever, aic - will move into the U.S, Calvin offars perhaps the grimmest
scenario. He proposes that the additional rainfall that will fall in the Nerth Atlantic because of
gabal warming will disturk: the svaporation of warm salt water that has flowed into this ragion
from the South Aflantic. Diy winds blowing over Canadz are warmed as they pass over this
water. These winds cause the temperature of Western Europe to be raised by 10°C to 20°C
degrees in the wintsr in comparison to equivalent lafitudes In Canada, Ha predicts that the
downwelling sites that carny the post-evaporated, dense, highly salty suface water to the
bottom of the ceean for its return back o the South Atlantic region will be disturbed and the flow
of warm water into the North Atlantic region will be stopped. When that happens, Calvin
predicts that Europe will be abruptly tiggered into a cold period and that our current
unprecedented pericd of climats stability will come to an end.28® Forume reported,

Sciontists belleve monster cold snaps can ogeur when a huge gyre of water in the
Atlantic Ocean, called the thermohaline cycle stops flowing. ... Climale models suggest
the cycle may shut down if a fot of fresh water flows info the North Atfantfc. which is just
what will happen as global warming melts Arclie fce. In a recent study published in the
Journal Nature, Swiss soientfste profected that a thermobhaling shutdown may be flikely
within a century if CO, emissions continue af today’s rate.270

Global warming is principally caused by carbon dioxide {(GO,), carbon monoxide {CC}, and
other gas emission from combustion processes {Combustion of 1 gallon or 8 pounds of
gasoline releases about 5.5 pounds of carbon in the form of carbon dioxide.) and procssses
telated to the docomposition of organic materigls, Carbon undergoes a very complex
movement from plants, to the atmosphers, to the oceans and ground, into the atmosphers, inte
plants, efc. For example, the occeans annually absorb 33 billion tons of carbon in the form of
carbon dioxide and annually release through bioiogical and chemical processes 90 billion tons
of carbon. Thus, oceans annually serve as a sink for 3 billion tons of carbon. Plant
photosynthesis annually absorbs 110 billion tons of carbon, but decomposition of plants and
anlmal life annually releases another 64 to 55 billion tons of carbon. Respiration by animal life
annually releases 55 hillion {ons of carbon, Thus, respiration and decomposition ara offset by
photosynthesis. Fossil fuel combuston annuafly releases 5 billion tons of carbon and
deforestation annuglly releazes between 1 and 2 hillion tons of cathon, Thus, the excess
absorptive capabilities of the oceans are only able to offsat 3 billion tons of the 8 to 7 billion tons
of carbon released by man, Therefore, 3 to 4 billion fons of carbon remains in the atmosphers
each year whete it joins another 740 million tons of carbon that is already residant.271

Measuraments confirm that the concentration of carbon dioxide in the atmosphere is increasing.
The debate is whether or not this increased concentration is causing the Earit's tempearature to

268 Sclence Naws, "Satallites Misread Global Temperatures”, August 15, 1988, p. 100.
262 yyilliam H. Calvin, “The Great Climate Flip-Flop®, The. Atlanfic Mondhly, Januasy, 1098,

27t Eorhipe, “Scisnce Says The Heat Is On*, December 8, 1587, p. 129.

2l Thase data wers provided to James Sover by Ehsan ihan, U.8. DOE.
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fise, and, if so, how much, or if the observed temperature rise, evidenced by melting glaciers
and measurements of atmospheric temperaturs, is driven by other effects, e.g., increased sun
intensity. However, classical models of radiation franspori, thermotynamics, and heat transpost
supgest that increased concentration of carbon dicxide in the sarth’s atmosphere should cause
incraased heating of the earth.

Less than 4% of greenhouse gases are by man-made emissions: however, these man-mads
amissions are thought by some o have raised the temperature of the earth by between 0.3°C
and 0.6°C over the past 100 years. A fall of 2°C ig belteved to have triggered the last ice age

over 100,000 years ago.22 S0 small temperature changes have monumental effects.

In 1987 Brazil released as much carbon into the atmosphere by buming trees in their rain
forests as the U.S. produced by burning fossll fuels, Carbion release into the atmoesphere is a
direct conssquence of energy consumption and economic development,  Although the U.S.
currently consumes about 25% of the world's energy, as the thivd world develops, it will
increase its enargy consumplion. China, for example, has begun a massive program to buikd
electric power plants largely fueled by coal. Major isswes are how these will contribute to
further degradation in China's envirenment and their impact oh global warming dug to growth in
coal combustion. China iz planning to build 135 GW of new electric power plants by the year
2,000 and 270 GW by the year 2010. [n addition to 9 GW of nuclear powered slectric plants, by
the year 2000, China will add 40 GW of hydroelsctric power and 86 GW of coal powered
electric plants?’8 By 2020, China will have increased its consumplion of coal, 80% of it
unwashed, by betwean 100% and 200% over today's use levels. Currently, China's cartxon
emlssions are about one-half those of the LLS.; however, by 2050, their emissions will be
saveral times those of the U.S.

Global warming could be aggravated bath by population growth and the per caepita incraased
consumption of anergy by growing economies. Papulation doubling by the middle of the next
century can stress the earth’s grain-growing capacity, parficularly as populations ¢consume more
meat. McKibben notes, however, that it is the world's afffuent that most stress the people
canying capacity of the earth.

Even if all such effects as the clearing of forests and the buming of grasslands are
factored in and attributed to poor people, those who five in the poor world are typicafly

responsible for the annua! release of a tenth of a fon of carbon each, whereas the
average iz 3.5 lons for rasidents of the “consumer” natfons of Wastern Europe, Norih
Ametlca, and Japan. The richest tenth of Americans ... annually emit sleven tons of

catbaon aplece.2™*

While we express concam ahbout tha future contribution of China ta global warming, it iz the
devaloped nations that are currently responsible for global warming, it is the developed nations
that are most affected by catbon emissions, and it is the developed nations that will have to pay
for research on global warming. Schelling points out,

212 The Economist, "A Cocling O Pariod”, Novernber 29, 1957, p. 83,

73 Milton Russell, “Ensergy Prospects in China®, in E and Nationel Security in the 215t Century, edited
by Palrick L. Clawgzon, Halonal Defensa University Prase, Oclober, 935,

274 pjl) MuKibban, *Spacial Moment in History”, The Atiantic Maonthiy, May, 1998, p.p. 55-70.
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Any costs of mitfgating climele change during the coming decades will surely be borne
by the high-income countiles. But the benefits, despite whal spokespeople or the
developing world says, will overwhelmingly sccrue to fulure generalions in the
developing wortd. Anv action combating giobal warming wilf be, intendsd or nol, &
foraign ald program. The Chinese, Indonesians, or Bangladeshiz are not going to divent
resources from their own development to reduce the greenhouse effect. ... Their best
defense against ciinate change and virinerability o weather in genaral is their own
development, reducing their refiance on agriculiura and ofhar such outdoor liveiifiocds.
Fintharmore, they have inmediate environmantal problemes - air and water poffution,
poor sanitation, disease - which demand earlier attantion 275

The agreaments vaecently forged in Kyoto resulted in Japan agresing 10 a 6% reduction In
warming gases, fhe U.S. agresing to a 7% reduction, and industrialized Eurcpe agreelng to an
8% reduction between 1990 and 2010 amission levals. However, the U.S. Senate is unlikely to
ratify the Kyoto agreement. Emerging countries agreed to no additional constraints. If the U.S.
were to stabilize carbon emissions in 2010 at 1990 emission levels, it would be necessary to
reduce emissions by about 400 miltion metric tons (Mt} of carbon per year.2?é To achieve this
reduction requires that utllities reduce carbon emission by 8% to 22% of their projected 2010
amission level; industry reduce carbon emission by 10% to 17% of their projected 2010
emission level; bulldings consumption of energy be reduced by 7% to 10% of 2010 projections;
and transportation reduce carbon emission by 16% from projected 2040 projected emission
levels. Esfimaies of the annual costs of achieving these reductions range from $50 billion to
£90 Hillion: the annual economic benefils ara astimated to be about $20 billion.277

The importance of the issus of global warming and its impact on global climate change demand
that modeling and research directed toward global warming be an intemational effoit. U.S.
efforts must involve muliiple agencies; mulliple laboratories, particularly those with access to
supercommputers that can support modeling efforts; and universities. Bertholf and Dyer propose
that the U.S, establish a consortium of agencies and a consortium of Federal laboratories that
supports a long view of the nation’s sirategic response to global warming and global climate
change. We must bring the best super computer modelers in the V.8, to bear on this issue,
and immediataly, before establishing regulations that are either ineffactive or have costs that
excead benefits. 1t is especially important that we are able to predict climate effects and costs
as well as the cosis and benefits of regulations that global climate change might inspire.
Bertholf and Dyer propose that a Federal Government Corporation {G3C) called Climatology
Incorporated be established to govern U.S. climate research and modeling and that this GSC
overses and direct work that muitiple agencies, Faderal laboratorias, and unlversities conduct
on global climate change. This GSC weuld be configurad much as the Galvin Task Forcg
recommended for the DOE national laboratories. 278

273 Thomasz C. Schefling, “The Cost of Combating Gfobal Waming®, Ecraign AHairs, November/December,
19597, p. 8.
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E. Other Environmental Costs/Concemns.

a. Alr Pollution. Major envirohmental concerns surround water resources, air quality, wasts
praduction, and remediation efforts throughout the world, Most of these are directly or indirectly
related to energy consumption.

While on the one hand the doom prophats tell us that we are choking on air pollution resulting
from combustion of fossil fusls, we lsarn from other quarters that the U.S. iz making great
progress in clearing up the sir. It has been noted, for exampla, that total emissions of the six
princlpal air pollutants monitored by EPA have decrsased by 28 percent and lead concentration
in the air has decreased by 78 percent wiiile cur population grew by 28 percent, wa doubled our
gross domestic product, we placed 60 percent more drivers and 80 percent more vehicles on

the road, and we doubled the number of miles driven. The auto industry argues that i takes 20
of today's new cars o procduce as much failpipe pollution as one new car did 30 years ago.27¢

The purists argue that we have made progress, but that much more progress is needed to
clean up air pollution. Although many U.S. cities have made dramatic improvements in their air
quality, 40 urban areas continue to violate at least one of the U.S. ambient air quality standards.
Mast air pallution arvises from consumption of fossil fuels.

The price that the American consumer pays for energy, particulardy gascline, does not include
its environmental costs. 1t has been estimated that the annual environmental cost of gasoline
due to air pollution is $300 bllflon per year, or $2.00 per gallon of gasoline consumed,28¢ |f
Americans were to pay for all the costs of their car culture, including neise pollution and
anvironmental restoration costs, but not including global warming, it has besh sstimated that
they would pay $8.00 per gallon for gasoline, 287

While the LLS. is making prograss in cleaning up air pollution, that is not the case in the
develeping world, Alveady 60% to 930% of the rainfall in Guangdeng, the province that is the
center of China's economic boom, is acid rain. Althcugh China’s econcmy has been growing at
a 10% annual rate, it has been estmated that the environmental cost of this growth ranges
between 7% and 15% of China's GDP. When China's political system trades-off the cost of
anvironmental degradation and global warming agalnst the cost of slowing aconomilc growth, it
becomes very difficult to take action 1o protect the environment despite the fact that 26% of afl
deaths in China are claimed to be due to respiratary disease caused by dirty air and smoking.

Afl Chinege over forly have firsthand memuories of the greatest rnan-made disaster of the
lwentisth century, ihe famine caused by Mao Zedong's Great Leap Forward campaign.
.. the famine kifted some 30 million people from 1959 to 19687 and brought starvation,
misery, and even cannibalism lo rural China. ... Most Chinese accept the famifiar idea
that aconomic growlh requiras environmental darmage, and they are quite ready fo pay
that price. ... The crowning irony ls that svan China’s top amvironmental officiale accept

279 Keop Amernca Moving, Environment and Clean Als, 1997,
280 Jeffrey R. Vincent and Theadore Panayotou, "Consumpilon: Challengs 1o Sustalnable Devalopment or
Distvaction’?”, Science, April 4, 1997, p 54,

21 ). Konheim and B. Ketcham, Cosls of Roatway Transpostation, Konheim and Ketcham, 1592,
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that sconomic growth must take pracedence over environmantal protection for years to
come 282

b. Water Contamination. Although 75% of the earih's surface is water, only 2.5% is fresh
water and about two-thirds of this water is frozen in Antariica and Greenland. Raducing use of
surface water reduces the amouni of wastes discharged inte streame and it reduces the
amount of energy needed to treat wastewater. The Economist reports,

Dirty watsr costs millions of lives a vear, but somehow global conferences on diarrhea
do nat male the front pages.

We must continue 1o make progress in conireiling the pollutants that enter aill of our surface
waters. Asia’s rivers have tan times as many bacteria from human wasie as watstways in rich
nations.,

A World Bank study fast vear put the cost of air and watar poflution In China at $54
hilfforn a ysar, agquivalent fo an asionishing 8% of fhe country’s GDP.  Another study
estimated the health costs of alr poliution It Jakarta and Bangkok in the early 1990s at
around 10% of these coiffes’ income. ... In terms of tha number of people it kills, dirly
watler is probably the world's most serious polliiion problern. 284

Roughly 50% of all Americans get their house water from underground sources. n addition,
underground water is used for about 50% of agriculiurs imigation and it 2ccounts for about 30%
of industria! water use. Although contamination of underground water often goes undatected
for mary years, landfills, pesficides, septic tanks and cther surface activities are increasingly
spoiling underground water. Depletion of ground water reserves Is a growing concern,
particularly in the midwestem and westem states. In the transportafion of fresh water through
- city water systems as much as 25% is bost through leaks and broken water mains.

E. The Nuclear Power Option

Around the word, electric anergy is produced 64% from fossil fusle, 17% from nuclear fission,
and 18% from hydroelectric dams.2% The W.S. gencrates 55% of its ckechricity from coal;
howaver, since 1984, most of the new elechicity generaling capacity in the LS. has besn
naturai gas-fired turbines. Combustion of natural gas releases about 40% less catbon dioxicle
than combustion of coal 1o produce the same electrical energy. The Ecapnomist reports that by
2002, Allied Signal expects to sell a 75 kw, natural gas powerad, micro turbine capable of
supplying power for a fast food restaurant at an initial capital cost near $25,000.226  Although
the jury is still out on the global warming issue, the fissioh-based nuclear power option, fuel
cells, and renewable energy options must be reexamined from & systems perspactive for
generation of glectric energy. Much attention must be glven to including environmental effects
and inherently safe systams when comparing the costs of nuclear and fossil fuel alternativas.

282 Mark Hertsgaard, “Our Real China Prablem, The Atiantic Monthly, November, 1847, pp. 97-114,
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Wolfe proposes that our energy future may require increased dependence on nuclear fission27,

Considering the growih in snergy demand and the risks associated with other energy
sources, the benefit-risk ratio for nuclear power is very atiractive. ... The 74 nuclear
snergy plants that came on line (in the U5} in this paricd {1973-1995) Incrsased
nuclears share of elechticlly generation from 4% in 1973 o more than 20% foday,
sacond only lo coal. ... The substitution of nuclear for fossil-fueled planis has rediced

present COZ atmospheric emissions by mora than 130 miflion metric tons of carbon per

year, roughly 10% of total U.8. COP production. Neverthelass, the United Siales still
needs fo reduce carbon production by an additional 10% to reach fts goal of returning to
the 1290 production fevel, In addition, replacement of fossitfuel plants with nuclear
power has reduced nitrogan oxide emissions fo the air by over 2 milfion tons annually, ...
and has reduced sulfur dioxide emissions by almost 5 mifilon tons per year, half the goal
for the vear 2000.

The Psople’s Daily Overseas Edition reports that China expects nuclear power generation o
increase by 400 percent - to 3,000 megawatis {3 GW) - by 2003, Over the next decade, China
plans to build over 100 new electric power plants, annually adding 18 GW of capacity. Four of
thesa will be new nhuclear power plants builk In China's enemy-starved coastat regions by tha
yaar 2000, China has two operating nuclear plants, one in Daya Bay in southemn Guangdong
province and ope in Qinshan in eastern Zhejiang province, south of Shanghai. Plans call for
construction of new nuclear power plants in the provinces of Shandong, Fujian, Zhefiang,
GEuangdony, Jiangxi, and Hunan. 248

In the U.S,, nuclear powsr plants produce electricity at an average cost of 1.92 cents per
kilowatt-hour in comparison to a cost of 1.88 cents per kilowatt-hour for coal.28® Natural gas
costs 2.68 cents per kilowatt-hour and cil generated electsicity costs 3.77 cenis per kilowatt-
hour., Cwer the last decade the production costs of U.S. nuclear power have decreased by
34%. Inthe L1.5., 108 nuclear power plants provide 22% of the elactric power we consurne, 20
MNevertheless, !he public retains many fears about nuclear power. Pant of the public's
disaffection with nuclear power sterns from the following.

+ The $230 billion dean-up cost of the U.8. nuclear weapons complex® (clean-up of the

Hanford, Washington site is projected 1o cust $49 billion aver the next 75 years292) has
ied the public to believe that anvironmenial contamination Is an Inevitabla consequeance
of nuclear power.

+ The over one tillion dollar cost of cleaning-up the Aussian nuclear weapons complex
and the high cost and loss of life stemming from the Ukrainian nuclear power accident at

287 Bartram Wolle, “Why Enwironmentalists Should Promote Nuclesr Energy®, Issues in Scjancs and
Technology, Summer 1958, p.p. G580,
268 gandia Daily News, August 7, 1997,
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vol. 24, nn 240, Decembar 18, 1996,

290 Pamard L. Waeinstein, “Oon't Wrile Off Nuclear Powsr Industry Just Yel®, Albuguergues Joumal, June 9,
1997, p. AT.

291 The Economist, "Costing a Bomb®, January 4, 1997, p. 80
%92 The Washingtén Post Wesldv Edition, “The Dark Side of Paradise”, July 8-14, 1996, p. 6.
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Chemobyl have also contributed to the above perception and led the public to believe
that the risk of nuclear power plant accidents js unaceeptable.

Because of the hostility of the press toward nuclear power, nations’ bureaucrals tend to
not inform the public when there are problems with nuclear power plants. This
confibutas to further mistrust by the press and the public. For example, the chief
investigator of Japan's Power Reactor and Nuglear Fuel Development Gorp. shocked
Japan’s citizens with the announcamsent that the state-run nuclear oversight agency
deliberately destroyed photos of the country's worst atomic accident in April 1997, In
the accidant at the Tokatmura processing plant, about 75 miles north of Tokyo, there
was a fire, then an explosion caused by fallure to extinguish the blaze propedy. Several
workers were oxposed to raclation. A power plant at Fukushimea, 125 miles notth of
Tckyo, had to be shut down because of a brief rise in radiation from exhaust gases.

The news media, including senjor commentators with the highast levels of public trust,
led the public to believe that their health was threatened by the accident at Three RMile
Islzundl.

The inability of the Nation te resolve the issus of nuclear waste storage and its apparsnt
willingness 1o accept the most hazardous storage option, doing nothing, has further
compromised public trust. For axample, the WIPP sita has baen ready for low lsvel
waste storage for ten years while the politicians debated road construction and low-level
medical waste continued to pile-up.

The connection, both imaginary and real, between nudear power and nuclear weaapons
praliferation has aggravated public concarns.

The U.S. govemment arxl the press have falled to inform the public of all the dangers
and costs associated with each energy altemative, incliding nuclear. The public has not
been made to understend that none of the energy alternatives are risk-free. For
example, {argely because of fossll fuel consumption, over the past 200 years carbon
dioxide levels in the atmosphere have increased almost 30% and, if fogsil fuel
consumption continues o grow as projected, atmospheric carbon dioxide concentration
may double in the next century. Furthermoere, coal combustion introduces more
radioactivity into the atmosphare than nuclsar power.

By framing nuclear power as & technical issue when it is and has been, in fact, mors an
issue of public policy, public safety, soclology. ecenomics, political science, and
management of multi-bilion dallar construction projects, the nuclear power technical
community has not served its own Interests. Ignoring these "soft science” areas as
arcgs of legitimate research in professional conferences and university currdicula in
nuclear engineering while concentrating on reflatively trivial technical issues such as
detailed measurement of neutron cross-sections was nothing less than a strategic
blundar and a classlc case of “shaoting oneself In the foot”, [nstitutions and professions
that wish to only concentrate on narnow lechnical areas will becoma incraasingly
irrelevant as we move into tha 21st century and the public saslks systemic solutions to
problemes.
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¢ The scientific community that is engaged in rasearch on renewable enargy sources and
those agencias that fund tham have led the public to have exaggerated sxpeciations for
the economic potentigl of renewable snergy alternatives. A high-level, superdicial look
leads to expectations well in excess of what renewable energy alternatives can deliver.
For 35 years we have been told that fusion power was only 35 years from realization.
The potential of solar power has also been inflated.

While the public has been highly sensitized to the dangers of nuclear power, it is much less
familiar with the public health dangers of coal consumptlon. Many in the scientific community
have expressed oppesition o nuclear power without examining the environmental
consaquences of alternative anergy sources. For example, when one of us served In the
American Association for the Advancement of Science Congressional Fellows Program, he was
particularly struck by the strength of the anfi-nuclear convictions of this group of Ph.D.
scientists. Even though they were highly sensilive to the issus of global warming, they wera
unwilling to consider nuclear pédwer as an alternative fo fossil fuel consumption in order to
protect against global warming.

The President's Committee of Advisors on Science and Technology made the following
obaarvation about nuclear fission,

Several problems compromise fission's potential as an expandable energy source today
and into the fulure:r disposal of spent nuclear fuel; concorns about nuclear weapons
profiforatfory; concerns about the safe operation of {nuclear power) plants; and
uncompetitive aconomics. But given the projectsd growth in global enargy demand as
develaping nations industrialize, and given the desirability of stabifizing and reducing
GHG (greenhouse gas) emissions, it is important to establish fission energy as a widely
viabie and expandable option §f this s at alf possible. A properly focused RED effort to
addrass the problems of nuclear fission power - economics, salety, waste, profiferation -
is therefore appropriate, 283

Senetor Domenici emphasizes the importance of nuclear fission in curbing global warming. He
recently ramarked,

The Prasident has cullined a program to siabilize the .S, production of carbon dioxide
and ocifver grosnhouse gasas at 1990 levels by some fime betwesn 2008 and 2012,
Unioriunalaly, ihe President's goals are not achlevable without seriously impacting our
agonomy. ... to {reach) the Prasident’s poals we would have fo impose a $80/ton carbon
tax. That would resull In an incraase of 12.5 cents/galion for gas and 1.5 cemis/kilowalt-
hotr for glectricity — afmost a doubling of tha current cost of coal or natural gas-
gensrated elaciricfty. What the President should have sald Is that we need nuclear
anergy to meet his goal. After all, in 1896, nuclear powsr plants pravanted the amission
of 147 mitfion mettle tons of carbon, 2.5 million tons of nitrogan oxides, and 5 milfion
tone of suffur dioxids. Our elaciric ulilities’ emissions of those greenfiouse gases were

13 pragident's Commities of Advisors on Sckence and Technology Pang! on Energy Research and

Development, Rapod 1o the President on Federal Encrqy Research and Davalopment for the Chellenaes of
the Twenty-First Cantury, Hovember, 1997, p. ES-18.
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25 percent lower than they would have been if fossll fuels had been used instead of
nuclear energy. 284

F. Other Energy Alternatives.

Malor comparies are giving serious congideration to hwydrogen powar for use in automobile and
power plant applications. Toshiba ard United Technalogies are developing phosphoric acld
fuel cells as a distributed generation replacement for large power plants and Daimler Benz and
Toyota are developing proton-exchange fuel gells. The latter woulld drive electric motors as a
power source for transportation vehicles currently powersd by combustion engines, A fual cell
cohverts 30% to 40% of its fuel energy into useful wark In transportation applications In
comparison 1o 20% convearsion of gascline in a combustion engine.

Toshiba plans to have natural gas powerad commercial fuel cell products availzbke by 2002 and
have 2 Gw of generation capacity installed by 2010. The Toshiba fuel cells currently cost about
twice as much 1o manufacture as alternative power sources. " Both Daimler-Benz and Toyota
have buili sthanoHpowered fue! cell driven small cars. Daimler-Benz plans to market a fuel cell
powered Mercades in 2003 and expects to sell 100,000 fuel cell powered engines by 2005.
However, fuel cells for automobile applications currently cost sbout $5,000 per kilowatt in
comparizon to $50 par kilows#t for combustion engines. (The Mercades power plant wilk
provide 50 kilowatts,} U.S. auto manufacturers are concentrating on gasoline powsred fuesl calf
development,2%5

Photovoltaic arrays are believed by many 10 be a credible energy alternative, end they are for
selected applications. The problems with photovoltaic arrays use on the earths sudface
include: the sun is available for energy generation by photovoliaic cells less than 50% of the
time, photovoltaic arrays are not useful for extended periods of cloudy weather, photovoltaic
arrays aren’t cost competitive (when compared to bulk power generation, but they ara
compatitive with diesel generators for remots power generation), and it takes 7 years of
operation to racover the elecirical energy used to preduce the amay, About 70% of the entire
U5, supply of photovoltaic sources are expotted to developing countries for remote power
applications whare the costs of building power distribution networks are excassive.

It will likely take 20 years for renewabls energy sources to have a major impact on global
ahergy neads. If we ars to meet the Kyota targets, U.S. energy experts have emphasized the
following actions must be taken.

+ Major push for renawable energy.

+ Major increase in the efficiency of energy use.

+ iu‘lajor push for nuclear fission including resolving the nuclear waste problam.

+ Major reduction in fosell fusl use with natural gas serving as a replacement in some
applications,

23 Senator Pate V. Domenici, Fulure Pampectives on Nuslear Powst, keynole address ak the anmal
meeting of the American Muclear Soziaty, Albuguarque, New Msxico, Novambar 17, 19097,

295 Tha Economist, “At Last, the Fual Cell*, October 285, 1997, pp. 5992,
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+ Maybe carbon saquestration, 286

G. Energy and Environmental Research

About 80% of the Federal invesiment in enargy R&D are managad by DOE who spent $1.28
billicn on R&D for applied energy tachnology in 1997. In addition, DOE spent $640 million on
baslc energy sciences. It I estimated that U.S. companles are spending about $2.6 billion on
energy RED and states are spending about $200 million on energy R&D.2% Thus, the annual
LS. investment in energy R&D is about $4.7 billien for an industry sector whose annual sales
are about $525 billion. Thus, the total public and private U.S. R&D investment in energy R&D is
slightly less than 1% of sales. Furthermore, because the private RA&D investment stream Is
focused on making profits for private firms while the public R&D invesiment stream is focused
on issues of importance to the general public, there is litle overlap in these two investment
streams. The U3, investment in energy R&D is at the lovel of investment characteristic of a
mature industry in which few puldic issues remain for consideration and there are faw economic
opportunities for companies. However, as we have ponted out throughout this discussion,
because of environmental isaues, the energy industry is likely to undergo a great deal of
changse,

It became apparent as we examined the energy and environment issues that these two issuss
are so naturally linked that they must not be separated in systems modeling and analysis of
githar issue. Meither should their research be separated institufionally. We must axplore
extensive resaarch related o global warming. This includes,

+ Research that investigates ways to promote ackllitional carbon dinxide absorption by the
ocean.

+ Global climate modeling that includes accan currents and permits predictions of how
global warming will affact various regions of the world and identifies the lowest cost
ways to cope with these efiects.

+ [Madeling of various energy alternatives and their impact on global warming.

6. The Crime Problem:

A, Economics of Crime

America’s crime problem iz estimated to have direct and indirect annual sconomic costs to
victims (includes quantitative estimales of the cost of pain, suffering, and lost quality of life of
victims) of $450 billion. Its tota! social costs alsc include, in addltfon to victimization costs,
Judiciary system costs and the hidden costs of crime, e.9.. altered behaviar due to fear of crime.
In 1990, the U.S. spant $75 billion an tha law enforcement and criminal justice systems, another
$50 blllion on private security agencies, and untold amounts on technology to protect homes
and businesges.234

208 pgraonal cosmamumication, Or, Dan Arvizu, Director, Sandla Netional Leboratores,
297 President's Committee of Advisors op Scisnce and Technology Panet on Energy Ressarch and

Development, Renort to the Presldent on Fedaral Enaray Resaarch and Development for the Challenaas of
the Twenty-First Contury, November, 1957, p. ES-11.

298 National Instilute of Justice Canference Report, Law Enforcement Technology for the 215t Capury,
Juna 1934,
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Violent crime accounts for $426 bilion in personal costs to victims and properly crime
viclimlzation costs are $24 bilion per year. These estimates include white-colflar crime,
personal fraud, and drug crimes. When pain, suffering, and lost quality of life ara included, rapa

has the highest victimization cost - $127 billion annually for the 170,000 rape victims - and well
axceads the estimated annual cost of either burglary or Jarceny.

The zctual or real accountabde economic cost of crime to victims may actually be less than 520

billion per year. It must be emphasized that victimization data provides an absolute upper
bourwd on the sconomic costs of crima,  Irwin, Austin, and Baird argue,

Of the $450 biflicn figure, 77% is athifbuted to so-called gquality-of-iife costs that are
based on olvil case jury awards. What is wrong with this approach ie that very few
criminal casss go o oivil irials because tho lypical viclim loss is minimal. Ths
Deparimant of Justice reporte that most crimes have elther no viclim loss or less than
$200 in victn loss, including medical expenses and lost wages. To assume that the
raraly invoked civil case awards are representative of all ctitnes [s absurd =98

There are approximataly 48 milllon ctime attempis annuzlly in the U.S. More than 16 million of
these are viclent crimes and atiempted violent crimes (murder, rape, robbery, assault, child
abuse, drunk driving, and arson). In 1920, 31,000 deaths, roughly 75 percent of the number of
deaths attributable to automobile accidents, resulted from crime.

It is estimatad that 5.5 milllon Americans are In need of treatmant for drug abuse, 300 About 3.6
million hava a cocaing habit and there are 810,000 users of hercin. OF the total population of
those abusing lllegal drugs, about 850,000 are i prison for drug cifenses. Research conducted
in 1993 suggesis that Americans spent between $49 billion and $%90 billion on illegal drugs.3™
The UL.8. expenditure on prescription druges in 1998 lg abowt $30 bilkon and far ovar-tha-counier
drugs it is about $20 billion. With the introduction of Viagra, an impotence drug prajected fo
have annual sales of $10 billion, and Lipiter, a cholesterol reducer projected to have annual
salas of £6 billion, prescription drug sales are likely to experience substantial growth in 19938.302
The Economist reporis,

Some sinveys sestimate that 140,000 people a year die from the side effacts of
prescribed drugs. Thal compeares with some 14,000 who die each year from fllegal
drugs such as heroin 202

Americans are very wottiad about ¢rime and often list it as their principai Nafional anxlety. A
survey showed that 61% of Americans are concernad that crime will increase in the future and
55% are cancerned that the use of illegal drugs will increase. 84

9 tohn trwin, James Auslin, and Chris Baird, “Fanning the Flames of Fear”, Ciime and Delinguency,
Januery 1928, Vol, 44, No. 1, p 38

#007T2d R, Miller, Mark A, Gohen, and Brian Wisrsema, Viclim Gosts and Consequences: A Mew Look
Nations! Institute of Justice Research Repor, February, 1936,

0¥ W, Rhudes, P. Scheiman, T. Pitlayalhikhun, L. Gollins, V. Tsarfaly, ‘
llegal Drugs, Report to LS. Executive Office of the Prasideat QOffice of Dnug Abuse Policy, 1595,

2 Business Yyeek, “The New Era of Lifestyle Drugs™, May 11, 1999, p. 94.
303 The Economist, “Give Them Their Pils, the Fuddied Masssss", May 2, 1998, p. 24,
304 The Washington Post Mational Weekiy Ediion, “What About Us%*, Saplembar 23-29, 16898, p. 8,
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While ona may look at absclute statislics, it Is also important to compare the growth of crime in
the U.S. to its growth in other countries and to compare the respense of the U.S. political
system to crime and criminals to that in other countrles. Ara we the sanctuary for ciminals as
many Americans fear? In fact, the only categories of ¢crims frequency whera the U.S, leads the
world are rmurder and viclent crime that seamingly lacks any rational motive.

America Is not obviously mare criminal than anywhere afse. You are mors likely 1o be
burgled in Australia or New Zoaland, You ara more likely to be robbed with violence in
Spain; you are more likely fo be robbed without violence in Spain, Canada, Austrefia,
and New Zealand, You are more likely to be raped or indecently assaulted in Canada,
Ausiralia or weslern Garmany. ... While you are more likely to be burgied in Sydney than
In Los Angeles, you are fwenty thines more likely o be murdered in Loz Angeles than in
Sydnay. ... Americans are right lo think that they have a special problem of violence,
They are wrong to think their country is being overwhelmed by crime of evety sorl.  Yel

because many people do think that, they are throwing their weight behind indiscriminate
policies which, at huge cost, bludgeon crime as a whole but fall to tackle the problam of
violenca, 3%

The inabkility of the LS. 1o address the crime problem aimost anfirely stems from the fact that it
is a public problem whose solution falls under the purview of our political system. For reasons
that escape our understanding, the crime problem is one that every person in the coundry,
including politicians, seems to believe has & straightforward answer and, therefore, does not
need meaningful research.

This makes il hardar than sver lo conduct an infelligent debale on crime and
punishment,  The lradiiional quarre! between the o tival camps - “liberals”
emphasizing rehabilitation, the social rocis of erime and the nights of the accused, and
‘vonservalives” emphasizing deterrence, refribulion and ife rghts of viclims - never
sheds much light. ... Instead of debale, there & a growing, unexamined consensus
among politicians that the popular demand for greater sevarity, for sending more pacple
{o prison for longer, must be appersed.  Yet the evidence suggests that such an
approach will fall, may even make matiers worse - and alf at great expense.3%

The U.S. attraction o capital punishment appears to the rest of the civillzed world to be
Inconsistant with our valuas and those values wea attempt to impose on the rest of the workd.,

The Econcmist reporis,

All of which makes the United Siales a puzziing anomaly. ft has dore more than any

other country o promete human rights as a topic of interational concemn; its Jegal
protaciions for accused individuals are among the most rigorous and long establishad in
the world, Yet it is ever more gung-ho for capital punisfiment.0?

305 The Econgmist. “Crims in America: Violent 2nd irmatlonal - and that's just (e palicy™, June 8, 19985, p.
23

306 The Economist, "Crime and Punishment”, June 8, 1998, p. 17.

307 Tha Econcmizt. Raviaw of Books and Mullimadia, “Cruel and Ever More Unuisual®, Fabsary 14, 1983, p.
a

105




_ —_—_— - ————

Because the U.S5. hands out only 25G death sentences each year for the 31,000 deaths that
result from crime, the odds of someone committing murder being caught and given a death
sentencs are very low, particularly if the victim is black or the offender is white. When a death
sentence Is handed out the costs are cutrageous and the only ones to benefit are lawyers.

OFf the 4,016 people executed belween 1930 and 1990, 53% were black, yat black
psopls comprised only 12% of the American population. And deaif sentences are 4.3
timas mora likely to be imposad on convictsd murdearers if thair viciims ware whits than
if thair vichms ware black. ... After Inals, appeals, reviews and years on daath row,
execulions cost between three and six times what it cost fo keep somebody in a
maximum sectrity prison for 40 years ... In California and Fiorida, for instance, the stals

supreme courts spend about half their ime reviewing capital cases, 08

Americans views on capital punishment have litle to do with reason, cost analysis or
pragmatism by either the pro-capital punishment advocates or the ant-capital punishment
advocates. Authoritarians, whe see social diseipline, law and eorder and old-fashioned, God-
fearing ‘values slipping away support capital punishment,  Politicad liberals and the daeply
religious oppose capital punishment on moral grounds.®? The fact that capital punishment isn't
cost effeclive, fies up the services of highly educated lawyers that might otherwise provide
value-added services to society, and provides few or no social benefits are not arguments
emphasized by aither the critics or supporters of ¢apital punishment.

B. Juvenile Crimae.

In 1994, 45 percent of those arrested in tha U.S. were under 25 years of age. Many of those
arvested were under age 18. Of parficular concern in crime growth in the U.S. is the increased
role of juveniles in committing crimes, espedially violent crimss. 1n 1995 law enforcement
agencies arvested 2.7 million pecple under age 18 - juveniles accounted for 18% of all arrests.
In 1995, juveniles were Involved in 32% of all robbery arrests, 23% of all weapon arrests, 15%
of all murder and aggravatad assault arrasts, and 13% of all dg arrasts. In 1995, the racial
composition of the juvenile population was 80% white (includes Hispanics), 15% black, and §%
other. Roughly edqual numbers of violent crima arrests ware for white juveniles and black
pveniles. 21 Qver the past 25 years, the arrest rate for murder by juveniles has quadrupled and
their arrest rate for rape and robbery has more than doubled. About 70% of juvenile ofienders
come from single parent families, Puiting a child in reform school for one-year costs about
$50,000.211 This is about 25 percent more than sending them te college at a private univarsity.

Youth violence with guns In schools in Paducah, Kentucky, Jonesvills, Arkansas, Peart,
Mississippi, and Springfisld, Oregon, has inspired the media and 2ome mambers of Congress
to search for sasy explanations such as gun proliferaiion, telovision viclence, single parent
families, and deterioration in family values. Dr Bruce Perry, Chief of Psychiatry at Baylor
College of Medicine's Texas Children’s Hospital points o,

308 Thid, p. 4.

39 KGmbedy Cook, Divided Pagsi

Unfvatsity Press, 19686,

3¢ Howard M. Snyder, “Juvenila Arvests in 1995", .S, Department of Justice, ORice of Jusics Programs,
Office of Juvenile Justics and Cellnquency Prevendion, Juvenile Justice Bullstin Fabriary, 1997,

311 Lehman Brothers, Second Annual Education Indusiry Confarance, Fabruary 11, 1997, p. 119,
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The truth Is that these are complex problerns with muftiple factors, and all of these
factors converge in one area, and that Is the Impact of experience on the brain. The
more we kniow about the brain and how it develops, the belter we are going to be able to
devise sofutions fo these problems. 312

The Economist comparison of handgun violence in the U.S. te that In other countries suggests
that this is an ares of particular concern,

In 1996 handguns were used fo murdsr two people in New Zealand, 15 in Japan, 30 in
Britain, 108 in Canada, 211 in Germany and 9,390 in the United States. A 1997 study
found that the firearn-related dealh rate among American children under 15 years old
was nearly 16 times higher than among children in 25 other indusitrialized countries
combinsd. There are abouit 35,000 firearm deaths, including homicides, sufeides and
accidents, in America every year. According fo the FBI, nearly one out of every three
raported murders, robberies and aggravated asssulls involves firearms - about half a
million incidents every vear. ... Recent daclines in murder and other violent ctimes are
welcome, but they have come after a sharp rise, only retumning America 1o the violent-
erima levals of the mid-1380s. They have barely dented the gigantic disparity batwaen

Amearican levels of lethal violence and those in other rich couniries,#12
Shirald! has attemplted to put school crime in perspective,

In 1992, 55 killings cecurrad In America's schools .... By 1997, that number dropped by
move than half, to 25. By confrast, lighining in 1897 kiffled B8 people. ... Belween 1994
and 1996, there was a 30 percent drop In juvenife homicides in America. ... Americans
believe that juveniles are responsible for sbout haif of all killings, even though juveniies
arg rasponsibie for about one in 10 homicidas. 315

Gionetle susceptibllity toward violence, eatly childhood experiences {physical or mentat abuse,
violence, neglect, lack or nurturing, and fetal exposure to alecohol and drugs, etc.), brain
chernistry and physlcs, Insbility of parents and educators o identify and respond to children at
risk, the Inability of certain youth fo weigh the future impact of today’s behavior, anrd a wide
array of scclal, religious, and cultural factors all contribute to violent behavior, Knee-jerk
reactions by the poliical systam are unlikely to solve this problam, and they may aggravate it.

Juvenila crime is further complicated by juvenile’s propensity to join gangs. Of 3,440 local
police and sheriff's departments reporiing to a DOJ sponsored survey, 54% reported youth
gangs active in their jurisdictions in 1985. One-half of these deparimenis serve localities with
fewer than 25,000 residents.313  Apparently the same factors that lead juveniles to commit
crime also increase their chances of becoming a victim of crime. High rate criminal offenders

312 The Abuquarqus Joumal, “Ressarch: Genss, Circumstances Spark Viokencs®, Sunday, Marsh 29,
1998, p. Al,

313 The Economist, “America and Guns”, April 4, 1998, p. 18,
314 The Abuguerque Joumal, “Hypa Eclipses Drop in Kilings by Kids®, May 31, 1598, p. B3,

313 Jiohn P. Moore, "Highllghts of the 1895 Matfanal Youlh Gang Survey”, Oifice of Juvenile tuslics and
Dealnguency Prevention Fect Shaet #83, April, 1997,
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die and experience more violerrt deaths than low rate criminal offenders. This is espacially trug
of juvenile offendars.516

C. Praventative Measures.

RAND estimates suggest that thres-strike laws like Califomia’s might reduce serious crimes by
abaut 21% at an annual economic cost of $5.5 billion. RAND analysis indicates that for ancther
$1 biflion, graduation incentives and parent training could approximately double crime reduction.
RAND's models indicated thai graduation incentives that induce disadvantzged high school
students to graduate coukd avert about 250 serous crimes per million dollars invested and have
the potential to reduce crime by 15%. In comparison, California’s thres-sisike law is projected
to avert about 50 serious crimes per million doffars 217

Dr. Lawrence Sherman, chair of the Department of Criminology and Criminal Justice af fhea
University of Maryland, pointed out,

More effzctive ways of treating juvenile offenders and praveniing drug abuse have bsen
demonsirated by careful svaluation research. Teaching jivanile offenders skills fike
reading works better than boof camps. Msking schools more firm and consiztent in
averall discipline works belfer than DARE  But thess strategies lack political
advocates and joss out in the compsiition for funding.91¢

In 1996 Congrass reguired the Attormay General o conduct a comprehansive evaluation of the
effectivenass of the over $3 billion annually spent by the Depariment of Justice in funding
grants to state and kcal law enforcement and local communities in preventing crime. A team of
researctiers at the University of Mandand conducted this analysis. Their findings included:

+ Substantial reductions in National rates of serfous crime can only be achieved by

prevention in areas of concentrated poverty whete homickle rates are 20 times tha National
average.

¢ A much larger pant of the Natiomzal crime preventfion porifolic must be invasted in
rigorous tesfing of innovative programs, in order to identify the active ingredients of lacally
successiul programs that can be recommended for adoption in similar high-crime urban
settings Nation-wide,

+ Effective crime prevention in high-violence naighborhoods may require interventions in
many local institutions {communities, families, schools, laber markets, place security, police,
and criminal justice). The interdependency of thess local inafitions suggests a great need
for digorous testing of programs that simultansously invest in muttiple local institutions.

+ The number and strengih of available evaluations is insufficient for providing adequate
guidance to the National effort to reduce sericus crime. {Despite the recent emphasis at
reinventing government to focus on results, most crime prevention evaluations still appear

316 pameta | attimore, Richard Linaler, and John MacDonsM, *Risk of Death Amang Serious Young
OHenders”, Joumalufﬂesaarm in Grima am:l Dullnquency, '*Jnl 34, Mo. 2, May, 1957, pp. 187-208.
g : anilicn Fa pet #63, April, 1997,

318 Lawrance W. $hwn'uan "Cnrns memun s Bn#lnm Lmﬂ’. M__Jﬂm- August 6, 1997, p.
A15.
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to focus on efforls.) This knowledge gap can only be filled by Congressional restucturing of
the DOJ programs 1o provide adequate scientific controls for careful festing of program

gffectiveness. DOJ officials currently lack the authority and funding for strong evaluations of
efforis to reduce serious violence.

+ The strength of police effects on crime is generally moderate rather than substantial,
Massive increases of police presence focused in a small number of high crime communities
can.have a major effect on preventing crime. It is possible that a focused crime prevention
strateqy could rely heavily on police presence to regain a threshold levet of public ordar and
gafety. Once this thresheld is reachead, the effectiveness of family, community, schoals, and
the labor fores in inhibiting crime could be substantially increased, The 1994 federal Crime

Act puls a large portion of its 100,000 police where the peopls are, but not where the crime
js, 518

+ Measurad purcly by the amount of available time to reduce sk factors for crime,
schools have more opportunity to accomplish that objective than any other agency of
government. Succeeding at their basic job of teaching children to read, write, and compute
may bea the moest important crime prevention praclice schools can offer.

+ No program has yet shown success in tackling the unemployment rates of high crime
nelghbothoods. Yet of all the dimensions of neighbathood tife, this one may have the most
pervasive influence on crime.

¢ There is very little evidence that increased incarceration has reduced crime. Yet
variations in how the criminal Justice systern traats admitted offenders can make a graat
deal of difference. The evklence finds encauraging suppont for more correctional usa of
drug treatment programs, rehabilitation programs in prison, and insiitutionzlization of some
juvenile gifenders rather than community-based supenvision.

The great sirength of fedsral funding of local crime prevention is the innovative
sirategies it can prompt i cities like New York, Boslon, and Kansas City where
substantial reductions have regently occurred in homieide and youth violence. The
current imitation of that funding, howeover, is that it does not allow the Naltion to learn
why soms innovations work, exaclly what was done, and how they csn be
successfully adapted it other oitigs. In shorl, the current stafutory plan does not
allow DO o provide effective guidance to the Nafion sbout what works o prevant
erirme 320

The bottorn ling of this analysts is thet federal grants are being used to support programs in
which many varables are being simultaneously changed, control groups are not identified and
made part of the experiment design, and measurement of program effectiveness is something

N9 Lawrence Shemman, “Thinking Aboul Crime Prevention®, Chapter Two in Prevending Crimer: Y¥hat
Workes, What Dosen't, What's Promibasing, A mport fo the United States Congress, prepared for the Nalional
Institle of Juslice, February, 1997,

320 | pwrence Sherman, Danise Goltiredson, Dons MacKenzis, John Eck, Peter Reuter, and Shawn
Bushway, Freveming G t Droean't i slng, A report fo the United States
Congress, prepared for the Nafional Inglitute of Juslice, February, 1897,
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one does after-the-fact to a program rather than make metrics an integral part of program
dasign and definition.

D. Incarceration
The RAND Corporation raported,

Headlines aboutl faling orime rates notwithstanding, this year there will stiff be one
violant crime commfitad for every 130 LS. oftizens - a rate saveral limes that in other
industrislized democraciss. Yet daspile the seriousness of America’s ¢rime problsm,
most of the muoney and effort davolted to solving It are resiricted fo one approach -
incarceraling persons who have aiready comrnified crimmes. Much less attention has
besn paid fo diveriing youfhs that have not yst committad crimes from doing so.%7

rwin, Austin, and Baird have accumulated data on U.S, incarcaration trends, Thair data are
shown In Table VIH.

Table VIll: 1980 and 1985 poptilations of adults on probation, in jails, In prison, and on
parole compared to growth in the adult population over this same time perind. Note that
while the adult populatlon only grew 18% over this time pariod, adult arrests and adults
under somg form of supervision grew at much higher rafes. These data illustrate that 1
out of every 36 Americans is under some form of supemvision by the U.S, comregtional
system.,

Category 1980 1985 Percentage
Increase

Probation 1,118,087 3,096,529 177%

Jails 163,804 499,300 204 %

Prison 329,821 1,078,545 227%

Parole 220,438 700,174 218%

Total of Above 1,832 350 5,374 548 133%
Adult Population 162.8 million 194.3 million 19%
Adultz Under Supervigion 1.1% 2.8% 154%
Adult Arrests £.1 rnillion 9.4 milllon 54%

While the doom prophets interpret these data to msan that Ametica is on a crime binga, we
think that they more likely show Amarica to be on an incarceration binge. These authors also
point out that one-third of all young African-American males arve in jail, in prison, or on parole or
probaticn and that In Washington, DC, the figure is now one-half.322  African-American youth
make up onhly 15% of cur nation's young people, yet 49% of all youth arrested for violent crime
are Afrcan-American and they occupy 65% of all bed space in detention faciliies.322 Many in
the non Affcan American community interpret these data to mean that African-American males
are predisposed to commit crime; the Afrcan-American community Interprets these data (o

821 RAND Research Brist, Diverling Childran from a Life of Crime: What Are the Costs and Benafits?, tay
1998, RAND Home Page.

322 John Inwin, James Austin, and Chwis Baird, "Fanning ihe Pames of Fear®, Crime and Delinmuency, Vo,
44, Na, 1, January, 1954, p. 33.

33 jndge enda Halchatt, “Why Wa Can't Wait The Juvenils Court in the New Mi8lennlum™, Crime and
Delinguangy, Yol. 44, Mo. 1, Jansary, 1998, g 85,

110




mean that the ciminal justice system Is predisposed to amest, convict, and incarcerate African-
American males. The reactions of the non-African Amerdcan and African American
communities to the court's decision in the murder prosecution of Q. J. Simpson serve o
ilustrate this polarfzatlon.  Substanfive research could easily defuse these polarized

perspectivas,

Solutions such as building more prisons do prevent convicied criminals from committing
additionat crimes against the public {while they are physically Incarcerated) and do offer a
measura of sccial retribution to victims; however, imprisonment is neither cost effective, nor
does it address e roct causes of crime, and it clien serves as a training ground for hardened
ctiminals to further develop thelr core competencies,

in the early 1990s the Nation's prison pepulation had 2n average annual growth rate of 7.7%.
State's incarceration rates per 100,000 residents range frem 90 in North Dakota to 659 in
Texas. The District of Columbia has 1,444 incarcerated per 100,000 residents. 3¢ For every
perscn in prison, there are between three and four individuals under supervision outside of
prison - parole, probation, or community-related service,

As we previously explained, about 50% of the prson population are incarcerated for drug
offenses. However, the penally for drug offenses is inconsistent and in the minds of many,
racially bigsed. The Economist pointed out,

it would certainly be betler fo make use of stpervised drug-treatment programs rather
than long prison strelches. And jt is wrong that a frafficker of just five grams of crack
cocaine fusually caricatived as a black street hustiar) should face a mandatory
minimuny prison senience of five yoars while the thrashold quantity of powder cocalne
{tha form praferred by rich whiles) for such a sentence Is 500 grams, %25

Hoshen of Lucent Technologies, and his colleagues®™® have shown that modern
communicaiions and information technology may be used to incarcerate prisoners electronically
and reduce the need for prisong that cost $125,000 per bed to build with an additional annual
sogt of $25,000 per ocoupled bed, Society could send prisoners to Harvard for about the same
cost as- incarceration. House arrest backed-up by a primitive (in comparison to that possible
with contemporary cormnmunications technology) form of electronic monitoring has besn shown
to be costeffective for the 170 cases in which it was used in Pima County Arizona.%? George
Drake of the New Mexico Corrections Department has propesed that the U.S, establish a
Mational program for continuous alectronic monitoting of criminal offenders that is a partnership
between govermment, universities, Naticnal laboratories, and companies.®8 The NIJ has

424 parral K. Giierd and Alen J. Beck, "Priscn ard Jail Inmatas at Midyear 19887, Bureay of Juslics
Seatistice Bulletin, NCJ-162843, Janussy, T997,

525 Tha Essnomlgt, "Give Them Their PR, the Fudded Masses™, May 2, 1998, p. 23,

328 J, Hoshen, J.D. Sennctt, and M. ka‘lar. "K-aapmg Tabs on Criminals”, IEEE Spactnmn, February 1895,
pp. 26-32. Republished in The Joumal of Offendsar b . Vel. 8, No. 3, 1805, pp. 1-7

327 T. M. Forgach, "Cost El’fmtwmass am:l Lhsar t:f Huusa Aurest with Elecironic Monitoring in Pima Coundy,
Asizana”, Joumal of Oftender Moniorng, v 5, N 2, Spring, 1982, pp. 8-10.

328 George Drake, Joseph Hoshen, and Dabra Spencer, "A Proposal for Developing a Conlinuous
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pointed cut that a technology that would safely and effectively permit an alternative to
incarceration for only 1% of cur current prison population would annually save $159 million,329

E. Technology.

The criminal jusfice system is attempting to deal with 21st century orfime issues with mid 20th
century technology. Crime experts have identified 2 wide amray of technology needs. These
include: rapid retum forensics; separation of violent ctiminals in a crowd; implement video and
audic surveillance to monitor criminal activities (e.g., pick-up conversations beiween criminals
or between ¢riminals and hostages); detect body heat inside a bullding, so that polica ¢an
determine where people are located; lift prints on site at a crime scene; create a two-way
dialog” with criminals, instead of the traditional bulborn "monclogue”; ientify the criminal
quickly by proceasing a verbal description or mugshot; enable the officer to communicate the
offlcer's actions to superiors in 'real {lme”, as the situation unfolds; tagging and tracking
vehicles; sensors Installed along the highway that identify stolen cars as they pass the sensors;
refractable barders that can be depleyed in front of fleging vahicles; an electromagnetic pulse
source that can disable cars by interfering with their electrical systems; paint datts for marking
vehicles for later interception; radio transmitters attached to cars to allow for predeploying of
cruisers; phoiotechnology for a wide range of applications; concealed weapons detection;
eoordinated information systems that can give authorites comprehensive materiaf on an
individual’s criminal history; encryption systems that ensure that only [aw enforcement has
access to and can gperate some technologies; a “smart gun” with blometrics interocks that can
only be usad by the person owming the gun.®3¢

There is much avidencs that the limited amount of technology that has bean introduced into the
criminal justice system has besn useful in improving the productivity of police work. For
example, MacDonhald, Alpert, and Gover have synthesized research comparing the uiility of
helicopters to palice cruisers for controlling crime. Several of the studias they cited indicate that
a halicopter patrol can do ihe work of 10 to 15 ground units. Other studies indicate that a police
car can effectively pakrol one-fifth of a squara mile In one hour, while 2 helicopier can patrol 7.6
square miles with the same effactivenegs 31

Sandia National Laboratories recently helped Belen, New Mexico, school officials address their
concem for rising truancy, vandalism, violencs, theft, and drug and alcohdl use, by introducing
security systems technalogy concapts developed for protection of weapens facilities. Sandla
first conducted systems engineating anslysis with paricipation by students, faculty and the
community 1o ideniify unigue needs and develop an integrated systams approach. In a [etter
sent to President Clinton by Belen High School Principal Ron Marquez, it was noted that
vandalism was reduced by more than 75%, vekicle theft was reduced by more than 808, and
truancy was reduced by 30%. In addition, fights, praviously a weekly ogcurrence, have baan

32% Nafional Instiluie of Justice Conference Aepost, Lz
June, 1084,

X0 National Mnstitute of Justice Fepat, Law Enforcement Technotegy for the 21st Genlury Gonference
Raport, Jung, 1954,

331 Jabn M. MacDenatd, Geolfray P. Alpast, and Angela FL. Gover, “The Use of Helicopters in Policing:
Mecessky or Waste?" Police Forum, April, 1898, p. 12,
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reduced to one per month and what was once & daily false fire alarm is now a monthly
incident.?32

There are many ofher areas in the ciminal justice system where technology may be introduced
{o reduce costs or drop the frequency of crima. It was dstermined by law enforcement officials
from arcund the Nation aftending the confarence, Coupling Technology to National Nesd, held
in Albuguerque in 1983, that creation of a Naticnal law enforcement technology center at a
national lab that was not part of the existing federal law enforcement bureaucracy would
accelerate the introduction of technology into federal, state, amd local law enforcement
agencies. The center envisioned by conference participants would serve to review the lstast
technology developments, facilitate the zaccess and exchange of technology information,
showcase specialized products and certify products jor use by law enforcement officers.?? The
last of these activities would emphasize testing and evaluation of law enforcement technology
being developed in the private sector and offering unbiased procurement recommendations to
Jocal and state law enforcement bodies,

Although he failed to create the center recommended at the 1933 Albuquerquse meeting, Yice
President Gore has demonstrated that he is sensitive 1o the need for making use of technology
to combat crime. He recently announced that the Deparkment of Enargy (DOE) will work with
the Depariments of Justice (DOJ} and Treasury to give law enforcement new cuthing-edge

technologies, Mr. Gore pointed out,

if we're going fo fight the criminals of the fulurs, we nesd to davelop the crime fighting
tools of the future. Ws must put the best possible tools in the hands of our law
enforcement community so they can identify, apprefiend, and prosectile criminals --
swiftly and sffectively 2

F. Crime Research

Even though Americans consistently express concem about crime, the nation's investment in
crime research is very small. While the Nafional Institites of Health annually spend $15 billion
searching for cures fo diseases, ali Fedaral agencies cumulatively invest about $50 mitlion on
crime research. The Fedaral government annually spends about $13 billion enforcing drug laws
that are not well supporied by a research. Some are even in conflict with the limited research
that exists.

research findings make it qgulte clear, for example, that punishment for reasons of
incapacitation and deterrence is not very helpful in disrupling drug markets, and that
Increasing the certainty of punishment Is mors sffective than increasing its severity. 35

Blumsteln and Petersilla®é argue that there are four explanations jor the limited financial
support of justice research,

a3z Kathy Kuhlmann, *Sandia Eams A+ on School Security Pragram Achievemants in Belen”, Sandia Lab
Maws, March 14, 1997,

332 Spacial Technotodiss, "Nalional Law Enforcaemant Technology Centar Naedad™, September 15, 1993.
34 Nows Relsase, The White House Office Of The Vice President, May 15, 1998, Vice President Gore
Anngunces New Effost To Provide High-Tach Touls.

333 Affred Bhumetein and Joan Paterellia, *Invesilng in Criminal Jusilce Resaarch®, In Crime. edited by
Jamess Q. Wilson and Joan Patarsila, Insiilute for Contemporary Studkess Press, 1997,
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+ Crime policy is driven by ideology based on deeply hald beliefs. Rasearch findings
riight well be in conflict with these beliafs and every Tom, Dick and Hany is confident he
knows what to do about America’s crirne problems.

+ Social science rasearchers sometimes allow their beliels to bias their research. Even
thosa that do not make this mistake may he percaived as having done so.

+ Law enforcement practitioners believe that praciitioners, not researchers, have the best
answers for solving crime problems,

+ The legal profession, which dominates the professional side of law enforcement and law
making, dees not have a tradition in empirical research.

In addition to the ahove arguments, we would add that social scientists, like other scientists,
have developed a vocabulary that only allows them to communicate with their own kind. Of all
the areas of sclence, social scientists must learn to communicate with the publie, if their
research is going to be understood, respected, and implemented by the public. In addition,
phiysical scientists wiho often regard social sciance as ths inferior science or the non-science
scienca have long disdeined social science. In other arsas of our research we argue that most
Federal RAD is spent on topics recommended by R&D performers. Since mest RAD
performers are physical scientists, their principal areas of rgsearch interest are in the physical
sciences, not the soclal sciences.

We recommend that the LS. sstablish a $1 billion Federal program on crime research including
the establishment of the technalogy and evaluation center racommendad at the Albugquerque
National Need Maeting in 1993. This $ 1 billion program should be equally invested in (1)
- research on the causes and sffectivenass of measures to imik crime and (2) technology that
prevents crime, Increases the risk of being caught when committing crime, and reduces the
cost of incaresrating those convictad of crime.

7. Low Productivity Growth Services Industries

A. Data.

There are two primary measures of productivity - total factor productivity (total output of an
economy divided by total input, including labor) and labor preductivity (total output of an
economy divided by tolal labor input), Whils the quality of output may be included in output
measures, output quality is not included in the calculation of gross labor praductivity. This term
is a measura of the pumber of units of chservable oulpet per unit of lzbor input.3%7 Because tha
per capita output is an Indicator of the current standard of Iving or the overall walfare of a
nafion, gross labor productivity is a measure of economic welfare. As a nation approaches full
employment, as the U.S. is surrently deing, and ita popukation stabilizes, as many European
countries are currently doing, further economic growth must come from increases in the gross
labor productivity of the workforce,

336 |bid, p.p. 468-471.

337 William J. Baumol, Sue Anne Batey Blackman, &nd Edward . Wolff, Procuativity and Amwrigan
Lﬁm@! The Lo View, The MIT Pragss, 1088, pp, 241.
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During tha 1870s and 1880s, the fraction of the U.8, workfores that worked in goods production
= manufacturing, construction, and mining - dropped from 26% of the worldorce fo 19% of the

wotlforce. During the same period, those employed in services industries grew from 2% to
70%. By the mid 1980s, 72% of the workforce was employed In services Industries.

Betwesn 1980 and 1990 the growth rate in gross labor productivity of the U.S. manufacturing
sactor was 3.3% in ¢omparison to 0.8% for the services sector. Gross labor productivity growth
in the services sector was unchanged from that of the 1970s. The productivity ravival that took
place In the manufacturing sector durlng the 1980s did not penetrate the services seclors.
Productivity growth in many of the services sectors has besn stagnant for several years,
Baumol, st.al, have compared the productivity growth of various sectors over the post-war
petlod from 1846 to 1976, A reducad set of their data is shown in Table EX.

While many debate our measures of productivity, partlcularly services productivity, and argue
that official L1.5. productivity measures understate true productivity, Krugman explains,

this discussion s reafly a side issue, because if we arg asking what growlth target is
appropriate, it doesn’t malter whether the officlal numbers are right.  The important point
o remember is that productivity, by definition, is measured as owlput per worker. When
we talk about productivity in the LS. economy as a whole, we are lalking sbout real
gross domestic product per worker employed in the United Stales - nothing mors,
nothing less, {It is worth rermembering that neithsr the oulput gensrated nor the workers
employed by U.5.-based companies oulside the United States plays any role in the
ealeufation of either GDP or producthity J=22

Table IX: A comparison of the annual percentage growth in gross domestic product in the
.5, for the 30 years following the end of World War Il. Gross domestic product per worker
includes & correction for inflation. Progressive services sectors include communications,
broadcasting, trade, real estate, bugsiness and professional services. The stagnant senvices
sectors are those with low productivity growth, headed by medical services, education
setvices, and government services, The percentage of workers employed in stagnant
sectors increased from 31% of the workforee in 1946 to 429% in 197623

Sector Annual Percent Growth of Gross
Domastic Product per Worker

Agriculture 447
Mining 2.76
Manufacturing - durables 2.80
Manufacturing - nondurables 3.23
Canstruction 1.19
Transportation and warahotssing 2.74
Communications and broadcasting 5.50
Ltilitles 4.77
Finance and insurance 0.31

33 paul Krugman, “How Fast Can the 1S, Economy Grow?”, Harvard Businece Revisw, July-August,
1897, p. 127,

338 Willam J. Bawmel, Sue Anna Baisy Blackman, and Edward M. Wolk, Proguclivity and Amercian
Leadershin: The Long Yisw, The MIT Press, 1563, p.p. 128-133.
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Real estate 3.10

Hoiels, personal, and repair (except aulo) 1.37

Business and professional ssrvices 1.70

Auto repair and senvices 1.45

Movies and amuzemant .90

Medieal, sducational, and nonprofit =0.486

Household workers -0.21

All prograssive sectors (manufacturing and 3.04
services)

Staghant sectors 0.56

Progressive services sectors 2.79

Owverall for all sectors 218

As Paul Krugman recently pointsd out, the LS. economy has a growlh trend that is about
2.4%. This is the growth rate ci our economy when unemployment is unchanged. It represents
the aconomy's capacity for growth and includas the additional increase of employees Into the
worltfaree requirsd to maintain unemploymant consiant and it includes productivity growth.
Krugman explains, :

The U.5, sconomy's produciive capacity Is, by dsfinition, the number of amployable
workers multiphed by productivily, or oulput per worker. The reason the growth in that
capacity seems rather slow is that productivity, according to official estimales, has rtisen
at a modest pacs - just over one pearcent annually during the 1990s o date, a rale
sirnilar to that during the pravious iwo decades.

Okun's Law relates changes in ihe sconomy’s utilization of capacity, measured by
. unemployment rate, to the sconomy’'s growth rate. According to Okun's law, one pergentage
point decrease in unemployment adds two percentage points to the output of the economy. In
1997, unemployment decreased from 5.3% 1o 4.7% for a net decrease of 0.6%. Okun's Law
suggests that the economy should have grown by 2.4% plus 2X0.6% or 3.8%. It actually grew
hy 3.7%, bui, according to Krugman, this difference Is well within the normal fuzziness of
economics. 1 Thus, adding additional workers to the workforce explains the high rate of
economic growth the U.S. experienced in 1997, The question Js how can we increase the
contribution of productivity growth o the economy's capacity for growth, ie., the 2.4%,
pariicularly as our ecanomy becomes increasingly dominated by services industries.

8. Consequence of Productivity Stagnation.

As manufactuning productvity continues to grow in comparison o services, the fraction of the
workforce employed in services will continue to grow. The U.S. will eventually reach a point
whera economic growih will stagnate unless thera is improvemeant in the productivity of the
stagnant services sastors.  Of course, the Luddites in our soctety object o productivity growth
oft the grounds that it promotes unemployment.  And it does, temperarily, Productivity growth
in farming has reduced the number working on farms to less than 3% of the workiorce, yet
agriculture continues to be imporiant to U.S. sconomic healih. As we increase the productivity
of sewices, new services will emerge to amploy displaced amployees. Eventually, as

340 paud Knugman, "Amesica the Boastiul”, Foreion Alalrs, May/June, 1998, p. 35,
341 pid, p. 34.
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manufacturing productivity continues to grow, warkers can no longer increase their workwesk,
and unemployment is very low, we will reach the point where further growth in the economy will
require an increase in stagnant services productivify,

C. Analysis.
Several explanations have been offered to explain productivity stagnation in certain sectors of
services.

+ Productivity measurements are inadequate.

+ Lack of exposure to international compafition,
+ Lack of R&D investment in servicss industries.
+ [nadegquate training of services workers,

+« Govemmaent regulations inhibit productivity growth.

+ Poor management in the services sectors.342

In many of the stagnant services sectors, thare is not only lack of exposure 1o international
competition, here is lack of exposure to domestic compatition. Many of the stagnent services
sociors, e.g., medical servicas, education services, and government services operate as
oligepolias.  Whila many argumenis have hean offered to explain stagnatlon of services
productivity, van Bieman amd Greenwald argue that the primary problem is services secior
managemsant.

The problem ... Is that service seclor companies operate below their pofential and
increasingly fail fo lake advantags of the widely avallable skfs, machines, and
technologles. The main reason the service sector has not reached its fotal potential
oufput fs management. If managers were focused energetically and intelfigently on
putting the existing technologiss, labor forcs, and capftal sfock to work, rapid
productivity growth would folfow. To be sure, the management challenges are more
severe in the servee seclor than In the manufactning seclor. However, the high
produciivity levels altained by leading-edge companies indicate that attention from
management can resull in vastly Inproved performance throughout the service
aconomy. ... What is required to fulfili ihis pofential is a befter undsrstanding of senices
and a set of tools, technigues, and policies fo help keep management's focus on
produchivity improvement, .., The villains ... ara not the daficit or the aducational systam
or lagging government support for R&LD; rather, they are alf the forces - takeovers,
financial manipulations, government regulation, and the general fixation on high growih -
that distract managers from the fundamemtals of thelr business3%

While we agree with Bisman ard Greenwakd that the quality of services management well lags
that of the manufacturing sector (University administration serves as an example.), we believe

M2 Michael van Biema and Bruce Greenwald, “Managing Our Way to Higher Sarvice-Sacior Productivity”,
Harvard Buginess Reviaw, July-Augusi, 1997, p. 88.
343 1idh, p, 24,
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that management educaticn as well as much higher levels of R&D investment will he required
to make significant increases in services sector productivity. Howaever, without competition
there = no incentive for either managers or workers 1o increase productivity, Invest In R&D, or
improve their skitls.

D. Comparison of Services and Manufacturing
We have added our assessment of the major differences hetween services and manufacturing
to thoge madg by Bieman and Greenwald.

+ Services encompass a much wider range of activities than traditional manufacturing.

although medical care, invesiment management, rafaill distribudion, privais
aducation, tlecormmunications, dry cleaning, and chack processing may all ba
service activities, they prasent very different produchivity challenges. 344

¢ Services sector jobs are inherantly functionally complex and multifunctional in ways that
menufaciuring jobs often are not.

+ Manuiacturing capacity can be spread out across time through physical inventory,
whereas service capacily is relatively fixed and cannot rely on inventory o slore
capacify.

+ Manufacturing ouiput is transportable, and economies of scale are either global or
nonexistent. Services are primarily local and are not transportable. Tharefore,
competition is locally driven rather than globally driven.

+ Consumers may be less sensitive to the costs of services than they are to the costs of
manufactured products. This is parficularly the case when consumers pay for these
services through taxes, e.g., government, health care, and educalon. In fact, in some
sonvices sectors, the consumer may equate Ingfficiency with quality. For example, an
excass of nurses on a hospital floor may be nterpreted as high quality service rather
than inefficient service. The lower the gross labor productivity of education, number of
students {cutput) per teacher (input), the higher many interpret the quality. The more
fime a physician spends with a patient, the higher the perceived quality.

4+ Innovations in services productlvity are very difficult to appropriate, (competitors can
copy the innovation) therefors, there are few incentives for private investment in
productivity enhancement in services. This observation suggests that the public

must increase its role in funding productivity-enhancing innovation in the
services sector and it must create incentives for private Investment.

+ Although govarnment often makes major R&D investmants in manufachuring sectors, it
has noi seen fit to invest in R&D designed 1o imprave the productivity of services even
though as we point out above, thera is a market fallure dus to lack of appropriability.
Furifiermoere, govermnment Is in the senvices business in a very, very big way, i.., publie
gervice Is a service, and it is not in the manufackiing business. In other areas of our
research, we argue that most Federal A&D s spent on topics recammended by R&D

2 |bid, p. 94,
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parormers.” Since, most R&D perfarmers are physical sclentists, their principal areas of
research Interast are more closely related to manufacturing industries than fo services
industries.

There are three major services sectors that are in the greatest need of productivity growdn.
These are heaithcare, education, and government. (We have praviously discussed the
aeducation and healthcare issues.) Of course, instilutions in all three of these sectors have
operated as monopaly or oligopoly institutions, and like most of the services sectors, they are
largely local and non-transportable, so there is lithe incentive for managers to increase the
productivity of these sectors. Unlike the manufacturing sector, competition has not forced thess
services sactors to search for productivity cgrowth.

E. Technological Solutions

Compulting and informaiion technology was supposed to lead a revolution in productivity growth
in both_the manufacturing and services sectors. Most analyses have shown that has not
happened, Blinder and Quandt report that even though the U.S, investment in computers is the
fastest growing area of business invesiment, it stil accounts Jor less than 10 percent of gross
investment. Gomputer impact on productivity growth is about the same as aother capital
Investmant. Blinder and Cuandt point out,

Danial Sichal, an economist at the Federal Resarve, estimales that investmant in
eomputer hardwars accounted for only 0.2 of tho fotaf 2.3 percert average annual
growth rate of nonfanm business oulput from 1980 to 1992, and even less in the
preceding years. ... fronically, ihe most profound bensfits of information fechnology may
be found not in the economic argna at all but in the political sphere. ... In the end, the
primary payeff from advances in information technology may be not in new and befler
goods and services but in new and better democracies. 34

A Morgan Stanley Dean Yitter study revealed,

According to U.S. Depariment of Commerce stallstics, fully 82% of the nation's iotal
stock of information technolagy is insialled In Arnerice’s vast servicas seclor - retallars,
wholesalers, telecommunications, transportation, financlal services, and a wida amray of
other busingzs and perspnal service gstablishments. Not by coincidence, around 85%
of the U.8. white-collar werk force are employed in the same services zector. Thus, the
U8, productivify quandary fe all about the synergy or lack thereof, between IT and
whita-collar workers 5%

In addition to the healthcare and aducation secters, there are numerous major industrial
sactors, 8.9. construction, whete there is little productivity growth. Much of this stagnafion
stems from R&D investments less than one percent of sales and in some casss, relatively low
Investment jn new equipment. We need to rank industry sectors, particularly the services
gsectors, according to their productivity growth and their potentialzs for increased productivity and
then develop programs that focus on the siow productivity growth industries with the highest

345a1an 5. Binder and Pichard £, Quandt, "The Compuler and the Econamy”, The Atfantic Manthly,
December, 1997, p.n. 26-32,

346 Steven S, Roach, The & Amerk
DamWHtm’SpadalEmmmIcEtudy JE.TII.H!.WB ‘{Eﬁﬂ,p,d
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improvement potential. Much of the public investment in industial R&D has been in
manufacturing-intensive industrial sectors, £.g. electronlcs, where productivity growth is already
high and thera was no evidence of market failure.

The constuction market is pariicularty susceplible i the threat of a virual marketplace
developing as the Intemet expands its intemational wsh, Educators have largely ignored the
fact that U.S. consinuction suppliers are decades behind information technologists in the
automotive and asrospace ssctors. As the distance beiwesn construction sites and supplisrs
become {ess important and the ability of architects and huilders to use mfonnation technology
grows, foreign suppliers will gain equal footing 1o domestic suppliers. With higher quality
products, the foreign suppliers will have distinct advantages.

F. Government Response: Research Recommendations

Unfortunately, the track record of the U.S. government has been weak in previous attempts to
rectify stagnation in services industries. For example, regular attempts 1o initiate B&D at NIST
and at soma of the DOE laboraicres in roofing materials, building procedures, energy
conservation, fire protection, heat exchangers, efficient windows, and other economically
important, low productivity growsh sectors have been met with charges of “industry welfare”
from politicians and “mundane sclence” from the scientific community. Never mind that the
markeiplace is failing to provide for these public needs, that forelgn competition is eroding the

building supply market, and that U.S. houses have Inferlor plumbing In comparison to thoze in
most Europaan homes.

There are numerous actions that government might taks to improve the prodhsctivity of the
stagnant services seciors.

4 i:lemgnize that government is & services industry and that it i desirabla to increase the
productivity of govermnmant-provided services,

+ Support R&D that searches for ways to improve the productivity of services, pariculatly
those services in which govemment makes major investments, e.g., hsalthcare and
education.

+ Improve education, paticitarly the eduecation of thase that might watk in the services
sector, by introducing the management concepis of fotal quafity management,
benchmarking, just-in-time, process reengineering, teaming, continuous improvement,
and competitive principlas in K-12 education.

+ Maintain a stable macroeconomic snvirpnment,

+ Avold regutations whose public and private cost exceed their public benefit, particulary
those that impose great costs on services companies and reduce their productivity.

Regulations should be carried out in both spit and practice to minimize the

demands made on businesses' altention and resourcas. This means that if the
government i serious about enhancing productivity performance, it should
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fonnulate stable, cooperative long-term regulaiory policies, rather than
aggressive rasponses o the latest crlsis 37

It is clear that increasing the productivity of productivity-stagnant services industries is a subject
wal! worthy of rescarch and well worthy of research funded by the public. The three largest
offenders of low productivity growth are all closely affilisted with services owned or heavily
subsidized by the public: governmeant, educaiion, and healthcare.

8. The Income Distribution Problem

A. Introduction.

Stagnation or reduciion in income of middle and low-income wage eamers is a ticking time
bomb that will eveniually stimulate social instability, economic class conflicts, less education,
political instability, growth in crims, and slow economic growth.248 This taboo issua Is deserving
of the attention of America's most intellectually capabls. In Tahle X we show data compiled by
the Hudson Institute on wage growth over the past 16 years.

Table X: L).S. wage growth since 1980, All financial dala are in 1996 dollars.345

Year Median [ncome | Median income | Average Hourly Average
All Households | Male Workers Wage Annual Hours
Worked
1980 $33.763 $35,483 $12.63 1.816
1988 $36,108 $35.354 $12.40 1,903
1992 $34,261 $33.770 $12.03 1,876
1993 $34,222 $33,016 $11.99 1,905
1984 $34,158 $32,665 $i12.01 1,920
1995 $35,082 $32.496 $11.00 1,840
1996 $35,492 $32,144 $12.06 1,960

According to the Gini scale of Income distribution, Income inequality in the U.S. grew steadily,
especially in the South and Southwest, throughcut the 1880s and has surged in the early

1290s,%50 The following statistics were reported In Harvard Business Review,

In Wastern Europe, a male worker in the botfom 10% of the eamings distribution aarns
68% of the median workers income; in Japan, that male worker eamns 81% of the
median. In the United States, ke earns 5% of the median, ... That so many workers in
the Unitad States fare poorly compared with Iheir peers In other countries shows thal
the problam of low pay is not simply a matter of low-skiffed immigrants or poorly
educated minority youths. it is a problem of the overall distribution of income. 351

37 Michaal van Blema and Bruca Greenwald, p. 95.

342 The Economist, "Slicing the Cake®, October 18, 1998, p. 82.

349 Edwin 5. Aubsnstein, “Clinton Boom & Burden for Full-Time Employess™, Natipnal Bavisw, Novembsr
10, 1997,

330 USA Today, “Mapping Income Inequality”, September 20, 1998, p. 3B.

351 Hichard B. Freaman, “Toward an Apartheid Economy?”, Harvard Businase Haview, Seplember-October,
1996, p. 116,
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The 20% of households with the highest incomes received 44% of all housshold income in
1974, By 1994, their share had increased to 49%. During this 20 year perfod those households
whose Incame was in the bottom 20% slipped from 4.3% of all housshold income o 3.6% of all
household income. During this same 20-year peried, the share of hotusehckd income going 10
the middle 60% of households dropped from 52% cof all household income to 47% of all
housshold income. In 1274 the income of the top 5% houssholds was 6 times the income of
the bottom 20%. By 1994, this ratio had increased to B to 1,552 Although over this 20 year
pariod the U.S. sconomy grew about 2.4% par year, those with incomes in the lowest 20%
group recaived very little of the growth. The rising tide of national income growth has net lited
all boats.

The median U.S, family income after inflalion was $36,95% in 1993 in comparison to $36,893
{1983 dolfars) in 1973 in spits of the fact that there was a significant increass in two income
wage earners. 38 Alihough median household wages rose from §35,082 ("968s) in 1966 to
$35,492 (96%s) in 1998, the wage increase was fully accounted for by gain in women's wages
which ofiset a net loss In men’s wages. Six years afler America’s economic boom began; the
median worker has experienced a nst wage decrease of 5%. Longworth explains,

Fully 99% of the increase (in median family income) hag gons lo the top 20% of all
wage-eamers: The fop 1%, aff by itself, has clalmed 82% of the growing ple. ... this
middla two-thirds of the American work force now eams lass, colfectively, than the one-
fith.at the {op. Inequality has become an end-of-century biight on American fife 8%

Kotkin and Friedman point out,

By most measureinents, the Clinfon recovery has been far less egafiiarian then the
much-cilticized Reagan "era of greed.” Balween 1990 and 1995, the median family
income aciually declined slightly while the number of peaple with a net worth over §1
miiffon more than douthied, Since 1578, the wages of the boftom 20 percent of workers
dropped nearly 12 percent, and by 1.6 percent since 1990 alone. ... adjusted for
inflation, compensation for the bottom half of the wage scale js 75 conts less per hour
than 20 years ago. In Sificon Valley, sccording te a study by ths labor-backsd
Ecorromic Polfcy Institute, reai wages for the bottom 20 percent of the workforce have
daglined during the decade as the ratic of fop corporats o prodiiction worker salaries
sKyrocketed from 41 to 1 to (1891) to 2220 to 1{1986). ... This growing gap between the
affluant and the working poor thraatens America’s fufure prosperity. The percentage of
Amaericans who fesl the Infarests of employers and employeas are in conflict has
increased from 25 percent during the Greal Deprassion - the supposed heyday of class-
consclousness - fo 45 percent today, according fo polfing data. These sentiments,
notes author Alan Wolfe, cut across standard ideclogical lines, Including both traditional
{iberals and Chiistian conservatives,355

352 Caped J, Do Vita, “The Unilod Slates at Mid-Dacade”, Ew__,.&auaﬂu.w 50, No, 4.Mar¢h 1988,
8530 ompatifivanass Policy Councll News Release, New Studis :an Familiss prk
Harde, But Making Less, September 12, 1996,

354 B, G. Langworth, Chicago Tribune, “Surglng Inequality Erodes Democracy’s Foundalion”, Albusperque
Journal, Qctober 26, 1997, p. B3,

353 Moal Ketidn and Bavid Friedman, "Don't Pop the Champagne Yet”, The Washinaton Post Natlonal
Weekly Edition, June 1, 1998, p. 18.
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While entry of women into the workplace has been publicly promoted as a women's rights
Issue, the reallty is that It was primatily driven by couples attempting to acquire or ratain middie
income statura in & period of decreasing wages. Tha Washingion Post recantly reported,

Men and women have declared a cease-fire i the war that raged belween the sexes
through much of the last half of this century. In is place, they face common new
anemias - lhe siress, lack of ime and financial pressure of modem life. A new nallonal
survey has found that after nearly a generation of sharing the workplace and
renegoiiating domestic duties, most men and women agree that increased gendoer
agquity has enriched both sexss. But both alzo beliave that the sirains of this relatively
new world have made bulfding successful marriages, ralsing children and leading
salisiving lives ever more difficull, ... Surprisingly, although men and women agreed
they should have equal work appaﬂ‘uniﬂes, and men sald they approved of womsan
working autside the homs, large majositias of both said it would ba belter If women could
Ingtead stay home and take care of the house and ehildran 5%

The public is uncertain about how the infiux of mothers Into the work force is affecting children's
parformanca in schoats and youth crime.

Paaple have reservations about more mothers with young children working, said public
opirdor analyst Karlyn H. Bowman of the American Enterprise institie for Public Policy
Research. ... She cites a December NBC News/Wall Street Journal polf n which 42
percent of adufts caffed the trend of more mothers working ouigide the home “a step in
ihe wrong diraction,” cormpared with 31 percent who oitad it “a step in the right direction”
and 20 percent who said it made no difference. ... A couple of years after World War Ji,
27 perecent of womean with chifdren between the ages of & and 17 ware In the
workforce... Fifty years later, that figure had risen lc 78 percent. Women wilh children
under 6 ... have always worked less than women with older children, but their fabor force
participation hag seen an even mors dramatic increase - from 12 percent In 1947 o 65
percent in 1987357

While lower incoms wage eamars are axpetiencing wage stagnation, they are warking longer
hours.

According to the resulls of a recent Harris Poll, the median numbesr of hours worked per
week In the Unfted States rose from 40.6 in 1973 to 50.8 in 1997, ... A delailed industry-
by-industry analysis of these results suggests that the potentlal under-reporting of work
schedulaz since the late 19702 have besn concentrated in the services sector. ... | find it
.. difficuit to beffeva that workers will continua lo acguiesce 1o a syslem that rewards
few for the efforis of many, especially In the cortaxt of a dramatle cvelical tightening of
the labor market that has taken the nalional unemployment rale to its lowest lavel in 24

yaars .. 558

356 The Washington Post National Weekly Edilion, "The Politics of Fatigue”, Apid 20, 1998, p. 6.
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Low-income wage eamers are likely tc experience further salary compression as weffare reform
inkoduces even more low-skilled workers inlc an already overpopulated segmant of the
workforce, OFf course, as Borias and others have noted, the large-scale migration of less-skillad
workers to the U.S. has done ham o the economic oppottunities of lees-skilled natives. Botjas
astimates that ona-third of the recent decline in the relative wages of less-educated native
workers is accountable to immigration policy.?5® Note that the hourly labor costs for Americans
in manufacturing fe $17.20 In comparigon to $31.88 for Germany and $23.66 for Japan, 3@
While Japan's unsmployment rats is leas than that of the U5, Garmany's is over twice that of
the U.S. Although salanes represent an equilibrium point between the supply of workers and
the demand for workers, part of the salary stagnation of U.S. workers can be attributed to the
cost of healthcare. Employer-sponsored healthcare outlays for U.S. employees have grown
from 2% of wages and salaries in 1975 to 8.2% today.3® These are dollars that could have
bhaen used to increase wages. [n compatison, German companies spend 6.4% of wagas on
healtheare outlays and Japanese companies spend 4.2%.,362

Slans of the social unrest that accompany the disparlty between low and high wage income was
recantly reporied in The Economist,

The ciiché that America’s poor are too busy striving to have time for envy still rings true.
Just now the sconomy s doing so well that everybody is getting shead, But inequality
has increased sharply over the past 30 years, and this has not gone unnoliced. In
newspaper cartoons, Biif Gates has evolved from geek-hero fo bullying monopolist -
vary Rockefellsrasque. *Tianic®, the blockbuster movia, offered a bracingly Marxist
view of events, and the delight of Ametican audicheas when one or two rich pacsengers
went under was, er, chilling. Barely a week passes without news of sorne execufive
hatiling home a planei-sized pay packet, ofien for merely kesping his own company's
parformance In line with the stockmarket's. And the fallast pay packels often oceur at
companies wheare “downsizing” is most vicious. Can it be long before populists such as
Paf Buchanan bagin fo tap directly inio these rasenimants, before politicians say that
"something must be done” to rein back American capitalism?363

E. Glohalization. Some suggest that the radical income distribution problem that the LS. is
expetiencing is a consequence of our devotion to laissez-faira market ideclogy. George Soras,
one of the word's most prominent financiers warns that lesving social decisions to the market
poses a danger to soclety. He notes,

{ can assure you that all altempts at redisinibution interfere with the afficiency of the
markel, buit i does not follow that no altempt should be made. The lalssez-faire
argumeni reliss on the same lacit appeal o perfection as doas communism, I claims
that if redistribution causes inefficlencies and distortions, the problem cart be sofved by
eliminating redistribution - fust as the communists claimed that the duplication involved
in competition is wasteful and therefore we should have a centralfy-plannad econormy.

3% George J. Botjas, "The New Economics of Immigration: Afivent Americans Gain: Poor Americans
Losa”, The Aflantic Monihly, Novamber, 1995, pp. 72-20.

30 The Economist, "Shding Scales’, November 2, §988, p. 77.

M Beinezs Weak, “Solving the Savings Riddle®, November 11, 1999, P. 26.

32 council on Competitiveness, Highway to Health, March, 1996,

363 The Economist, “Tha Challenge for America's Rich®, May 36, 1998, p. 15,
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But perfection is unattainable. Wealth does accumulate in the hands of its owners, and
if thare Ia no mechanism for redistiibulion, the inequifies can become Intolerabla. 354

Tha Economist, apparently stung by Soros’ analagy to communism, was pariicularly harsh in
declaring that Soros was hallucinating to suggest that there is any nation where laissez-faire
doctrine rules suprame. lis editors pointed out that the U.S. spends up to one-third of national
income on redistribution of wealth from the rich to the peor and emphasized that sconomic
theory suggests that governments can intervens when markets fail 358

Nevertheless, Soros is one of the few that are attempling to assess the problems and
consequences of global capitalism. He argues that even though the global capitalist system
has many atfributes, it also has five principal deficiencies?$;

+ tha uneven distribution of benefits,

+ the inharent instability of the global financial system,

» the incipient threat of global monopolies and cligopclies,
4+ the ambiguous role of the state, and

+ the question of values and social cohasion.

As Soros points out, in gddition to markets, society needs public institutions to assure that
social needs, e.g., political freedom and social justlce, are atlained. We fear that the
gloebalization of the world is moving so fast that U.S. public instituticns, particwarly aducation
and govarnment, ag wall as weakly competitive servige industries, £.g., healthcars, are being
left behind in the dust, While there is an entire new set of public problems that the market can
not anl will not address, governments’ hierarchical agencies are sill discussing the old, largely
imelevant izsues of the Cold War. Therefore, the tssue is lass what the role of government
should be in addressing social nesds such as nceme redistribution, but how to keep
govaemment current with amerging trends and problems.

Congressman George Brown, an honorable gentleman for whom we hold immeanse respect,
recently brought attenfion to this issue,

Qur gconomic well-being masks an old set of problems that are made warse In a
technofogy-based soclely. People who are simply standing stilf will ba left farther behind
as the pace of scisntific discovery continuas to aceclerate. This knowledge gap leads fo
grava divisions in the distribution of the benefits generatsd by a knowlsdge-bazsad
sociely.... As we right-size and replace permanent jobs with femporary positions, we

364 Gearge Soros, “The Capitalist Thieat”, The Atiantic Manthly, February, 1907, p, 52,
365 The Egonomist, “Palindroms Repents®, January 25, 1957, p. 15.
364 Geargs Sores, “Towsard 2 Global Open Soclety”™, The Aflanilc Monthly, Jamiary, 19298, p. 22.
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incraasingly rasambla a feudal state with a serf class of parl-time and contract workers
employad by a cfass of owners, 367

QOthers note that the global economy is slowly shifting power from the public fo the sglite in
conporations and that corporations are increasingly gaining control of world events and the
social systems of nation states. Much of the recent problems in Asian economies are
aitibutable to the domination of large corporate conglomeraies, particularly in Japan and South
Korsa. Kaplan notes,

In this historical transition phase, lasting perhaps a century or more, in which
globatization has begun but is nof complete and loyaities are highly confused, oivil
gocisty will be harder fo malntain. .. This rise of comporale power ocolirs more readily as
the masses bacome more indiffarent and the elite less accountable. ... An alite with ifitle
loyalty to the state and a mass sociely fond of gladiator entertainmeant form a gocialy in
which corparate Leviathans rule and demecracy /s hoflow. ... Modem democracy exisis
within & thin band of scclal and economic conditions, which Inciude fexible hierarchios
that allow peopla to mave up and down the fadder. Instead of clear-cut separations
batwean classes ihare are many gray shadas, with most psople bunched In the
miftldlle, 368

This complex 1ssue can be addressed through public pollcy; however, public policy initiatives
are about as likefy to be destructive as constructive. What the rich might do to assuage the
anxieties and resentments of the public was recently addressed in The Economist.

Few of the new rich seem I be awarg they arg doing anything questionable at ell. This
conviction ... reflects two lenants of modem Amercan business. The first is the
percaption that a businessman’s value to soclely lles solely (as opposed lo chiefly}) in
being a good businessman, in starling companies and making better products.  Medical
and law schools foach the value of pro bono work, business schools raraly do. The
tnore dangerous second idea is the nation that America’s rich owe their wealth antirely
to thelr own brillance, when in fact they &lsc owe much of it fo the system that affows
and encourages great wealth to be creatad. Philanthropy is part of the unspoken

contract that unclerping the American dream. [f that contract is broken, a backiash is
likely, Every American, rich and poor, would lase, 69

White wa ars unsure how to solvae this growing problem, we ara confident that as the incoms
split batwesn the poor and the rich grows, soctal unrast will grow. Furthemors, we do helieve
that this issue is highly worthy of systemic research. We suspect that the approach taken by
France to sustain its bloated public sector as it saps economic growth and wastes vital
resources, Is not the best way to redistiibute wealth,

One obsiacle to change Is France's addiclion to a paternalistic government.  Many
Franch workers are demanding even more largeszse from the siate, leaving Jospin's

gﬂﬂunmmmn Qeorge £. Brovwn, Jr., Past 3 =
speech givan on Al 29, 1998, Me, Brorwnwastha WIIiamEI Carey Iar:’mrarat ﬂ‘IEAMS G::-quuium oh
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Soclalizts filfs room o manecuver. Government offficials hint they will use extermnal
preasure stemming from European monetary union to carry oul public-sector reforms,
including overhauls of the tax and socfal securlly systerms. 27

C. Recommendead Research. While some have touted professional aducation as the solution
to the income distribution problem, it just isn't hat simple. For example, gngineers’ incoines
were stagnant for over a decade.®1 This situation makes engineering less attractive than other
caresr eptions for LS, citizens, Immigrants to the LS. who pursue an engineeting education
and then remain here to wolk are meeting many U.S. graduzte engineering employment
needs.??2 Michael Teitelbaum, the esteemed Sloan Foundation demeographer, reported,

There Is no shortage of scientists, engineers or software professionals. i anything,
there Is a surplus. ... Engineers and software professionals who have lost thelr fobs
could be easily relrained by the big high-tech companies. Howaver, there Is no
Incentive to do so, as long as they can easlly hire from U.S.-educated foreign nationals.
As one soffware engineer let go by & computer company raporied, he and his
colleagues are “disposable” rather than “recyclable 3™

It Is clear that the issue of how the benefits of ecanomic growth are distributed to a society and
how that distribution affects future economic growth, unemployment, inflation, and the ability to
maintain a liberal democracy is well worthy of systems modeling and simulation. With no
redistribution of wealth it is clear that workers have [ittle incentive to provide the wark necessary
to create wealth, At the other extreme, very high wealth redistribution, entreprensurs have littla
Incentive to create the innovations that drive wealth growth. Somewhere between these
extremes there must be an optimum laevel of weakh redistribution that maximizes wealth
generation. We are not comfortable that political processes can find this elusive optimum,
Resoarch that addresses this issue is worthy of public investmaent,

9. The Regulatory Problem

A. Regulatory Costs

Various estimates of the cost of regulations rangs between $500 billion and $800 billicn per
year. Of course, these cosks are passed from companies to the consuming public. Some
prepose that requlations average adding $6,000 to the annual family fax trden®™; others
conservatively estimate that federal regulations in 1995 cost Ameticans $654 billion (47% of the
federal budge?) or cost the average American family $7,000 in comparison to $6,000 per family

for income taxes,376 The JRS estimates that it costs taxpayers an additional $8.35 for every
$100 they pay in texes. The compliance cost of the income tax is $157 billion with about two-
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thirds of these costs paid by businesses, the rest by indiiduzls.3™  Thomas Hopkins,
Rochester Institute of Technology, has reviewsd those studies of Federal rules and regulations
for which compliance cost estfimates have been made (these studiss do not include the cost of
loss of company productivity acecruing from compllance) and concluded that Federal regulations
annually cost $668 bilion27  Of course, ragulations and rules of local and state governments
are often heaped on to Federal regulations. If all of the hidden costs of regulations were
included, the annual price tag would be close to that of health cave.

Parter explains,

Ragulation itself is thought to result eveniually in inefficiemt owtcomes, rather than just
incoma radistribution toward polltically powerful groups, because of bargaining and other
fransaction cosls incumbent In the process of regidatory raform. Even when an inilia
set of ragulalions is efficlent, tha inerlia of the regufatory process will ullimately lead o
Inefficienclas, and the coalltion bullding necassary for raform will occur only when these
inefficiencies are extreme. ¥4

E. Industrial Impact

There are many federal regulations that aifect industry, These include envirenmental safety
and health laws; antitrustfmonopoly policles; tax strocture; intellsctual propery/patent laws;
laws ragarding product liability; labor regulations including social security payments, minimurm
wage laws, worker safely requlations, unemployment insurance requirements, fair employment
laws, workers compensafion lsws; health care requirements including insurance, Medicare;
utiity regulations that affect the cost of enargy and telecommumications services to
comporations; monsetary policies including inflation conirol, influence on the cost of capital,
federal deficit, currency exchange rates; education including public funding, university research
funding, student loans; trade policies incliding pressuring intemational compstitors to open
their markets to U.S. -made produsts, fair trade agreements, tariffs and other protectionism
practices; subsidies to industries; loan guarantees fo privale companies and individual
borrowers; procuremnent practices; controd of intemational sales for security purposes; and R&D
policiss.

Becauss of the econemic impact of regulations, it is extremely important that they be optimized
for public and private good with great attention focused on economics. Political processes,
taken alone, are unlikely to find this elusive optimum. In fact, one can cite obvious flaws that
the political process introduces into the development of regulstions. In some cases U.S.
regulatory cosis are comparsd to those of other nations on a regulation-by-regulation basis and
differences that disadvantage U.S. industry are addressed by cur political system. The
converse is also practiced, For example, tha fact that gasoline costs are much less in the U5,
than in Japan is sometimes used to support the argument that the U.5. should increase taxes
on gasoline. The fact that corporate income taxes in the U.S, are much less than in Japan or
Germany is used to justify increasing corperate income tax or not reducing capital gains tax
rates. The fact that wages are less in the U.S. than in Japan or Germany is used to support
increasing the minimum wage.

¥Immslers Business Dally, "Hidden Costs of the Tax Code®, Apil 14, 1897, p, Al
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Assurance that U3, businesses are not disadvantaged in international competition and that the
L.S. is a favored site for all corporations - both foreign-owned and domestically-owned -
demands a systems approach to regulatory policy development. Federal regulatory policies
that affact industry must be callectively reformed so that no cther nation is a more attractive site
for the location of manufacturing and services faclliies than the U.S. Industry will lacate
facilities in the L.5. only if it is comparatively advantageous. To undetstand the costs and
advantages of regulations we must be able to fully analyze how systems are Impacted by new
regulations and be able to predict how those affected by a new regulation will respond.

C. Regulation Development Processes

In the absence of guantitative knowledgs, regulations are qualitatively selected by subjective
means on a regulafion-by-regulation basis by forging compromise between competing political
forces,  For example, environmental policies have been determined through political
compromise betwean those in the environmental movemeant who want them 1o be more rigid
and those in induskry that want them to be relaxed. Regulator behavior can be influenced by
the caresr goals of bursaucrats and this can lead o regulator capture by the interests of those
ragulated (this usually means less regulation) or regulator behavior can be driven by the desire
of officials o expand their agency's purview or ks budget (this usually means more
regulation).37®

If LS. companies in a particular sector are losing market share {o forsign competitors, one
responsa of govemmaent could ba to offer some form of tax relief, e.g., allow an acceleration of
equipment depreciafion schedules or mulliple deductions for R&D expendiures. The political
solution can bea based simply on recognition that the system isn't working as well as expected;
therefore, provide regulatory relief. If that dossn't work, more ragulatory relief can be offered,
perhaps in ancther area. The response of the political system to regulatory issues is analogous
to the empirical control of a system in which algorithms linking output to contrelled parameters
arent available. In response to political prossures, simply make a change, usually an
incremental change, and see what happens. In engineering this Is sometimes called, “cut ard
tny". However, the “cut and try" method can either miss the target entirely or it can be gamed
by those affected by the regulation.

The U.S. regulatory process is plecemeal and Congress and reguiatory agencies often changas
the rules of the game in midstream. Consequenlly, regulations sometimes combing with cther
factors and have unaniicipated effects, but the pubilc oufcome Is usually the same -
companies raise prices and the public often pays for them without being sure what their return
ig and if their return axeseds their costs.

D. Examples of Regulations that Miss Their Target

Examples of regulations falling to accomplish their intended goal dollow. Each of these
oecurred bscause of a flaw in the regulation development pracess, not flawed legislators or
fiawad regulators. Quite simply, there ars some things that political process do not do very
well,

379 Roger G, Noll, “Economic Perspactives on the Politics of Regulation”, in Handbook of Indusirial
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To assist a particular industry sector that was having difficulty competing in internzational
markets, 2 fax credit was provided on R&D growth to all industries. In response to an
R&D tax credit, it was anticipated that companies would increase RED invastment, Litte
concern wag given to the fact that an increase in RAD investment would likely be
accompanied by a decrease in plant and equipment investment. Furthermore, this
regulatory change was made without any knowledge as to whether this offer was
sufiiclently generous 1o overcome other barriers to competition, if the marginal retum on
R&D was sufficient to justily addllional Invesimant in R&D in the sector having difficulty,
or if the new ratic of H&D investment to plant and equipment investrnant was optimum
for ather sactors,

To stop foreign firms from dumping DRAMs on the U.S. market 2t prices below their
manufacturing cost, a minimum price was establishad for DRAMs sold in the U.S. This
helpad forsign firms reap windfall profits and drove-up the cost of U.S. built products
that used DRAMS,

To stop forelgn firms from dumping flat panels on the U.S. market, a tariff was placed on
imported flat panels. In response, some WS, firms that were manufacturing procducts
that used flat panels moved ihielr assembly oparations offshore,

To protect the public health, tha FDA requiras that chamistry, manufacturing, and control
changes tc 2 manufacturers praviously FOA-approved drug or medical device must be
reviewed and approved by the FDA ragardiess of how minor the change may be,
Unless these changes Increase product marging, companies are engouraged o not
introduce incremental changes that could benefit public health.

The National Task Force on AIDS Drug Development was unable o quickly determine
which companics were developing which drugs because a govemment regulation
prohibited them from surveying more than 8 people at a time. The governmant
regulafion requiting that all meetings be open to the public prevented this Task Force
from getting to the roots of the AIDS problem. The Task Forca is generally regarded to
net have accomplished its goal of identifying and removing any bariers or obstacles to
developing effective treatments for AIDS 380

While most regulations are created with public benefits in mind, there are often many
hidden public costs. For axample, most U.S. families have seen no growth in their real
income over the last 15 years. A Brookings Insfitution study reveals that the large
fransaciion costs and often pality net benefits associated- with mugh contemporary
social regulation and related legal wrangling are at least pastially implicated.’!

In 1971 Congress was concerned about the cost of election campaigns, particularty the
cost of television gpots, so they passed the Federal Election Campaign Act, which
required television networks to give political candidates an advertising rate equal to the
lowest rate offered any commercial customer. [n response, the TV networks raised their

380 Soience, "AIDS Task Force Fizzles Out®, January 28, 1995, p 439.
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minimum advertising rates for commercizal customers, 0 everyona paid higher rates,
Incluciing polifical candidatés, 28

+ In 1990 Congress observed that some of the large HMOs were paying less for drugs
than Medicaid was paying so it passed the Omnibus Budget Reconciliation Act to raform
Medicsid reimbursemeant. Medicaid payments were limitad 1o the lower of 88 percent of
the average price paid for 2 drug or the [owest price paid by any purchaser3® It is
estimated that this provision drove up the price of patented brandsd drugs by 9 percent,
off-patented branded drugs by 5 parcent, and generic drugs by 2 parcent 3%

+ Government responded to high less of life in automobile accldents by requiring that
automobile manufzclturers install air bags. Because only 10 percent of Americans were
wearing their seat belts, additiona! seat belt regulations requiring air bags were inslituted
to protect an average-sized male adult not wearing a seat belt. Even though automobile
manufachurers expressed concern about the safety of childran and small women when
impacted by an air bag expanding at a rate of 200 miles per hour, the more demanding
standards were imposed. We now know that nearly 70 percent of Amerigans wear thair
seat belts and since 1991 32 children’s lives have been taken by air bags®s.,

E. Regulatory Process Reform.

Reccgnition that the U.5. regulatory process is in need of reform is widespread. At a CEO
summit meeting hosted by Bill Gates, Vice President Gore, the keynote speaker, told
executives that the U.S. must prepare for tha new global aconomy with & new appreciation for
the key role of inngvafion. He emphasized, however, that this dessnt mean slashing
governsnent regulations, but making regulaticns flexible,>%®

Ragulatory practices must be adjusted

¢ to favor the V.S, over other international altematives when companiss are choosing the
location for new manufacturing and services facilities,

+ to encourage industries to confinua operating manufacturing facilities in the U.S., even
aftar cornpstiticn ts dominated by the need to improve preducts and processes of the
product has entered a commodity phase, and

+ ta favor the competitivenass of U.S. companies in international markets, regardless of
where they manufacture their products.

To achieve these acijustments, the regulation develcpment precess must be reformed.
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Medicald Rebats Law of 19900", Ph.d. disserlation, MIT, 1934,

385 Senatar Oirk ampthome, “The Govemment Must Changs Air Bag Standards to Profect Ghildren®, Statement to
the Senate Commerce, Science, and Transporiation Committes, January 9, 1997,

S8 A Today, "Sales Piches Paperless Office™, May 5, 1097, p. 38,
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« The cost of regulations on husinessas located in the V.S, and in natfons that are primary
competitors of the 1.8, must be modeled and integrated with other cost models =0 that
the cost of locating businesses in the U.S. can be quantilatively compared to othaer
international altlematives.

+ Restrictions must be added so that no new regulation can be passed into law untl the
cost of the regulation is estmated by this model; the overall economic impact is
estimated; and in the event that the regulation has great public value, other areas of
corpotate reguiatory rellef Identifled so that Wationa! economic growth is preserved.

+ We must ke able to assess in advance how those affected by the regulation will react to
it - will they "game” (i.e., get around) the regulation or will the reguiation close the
company and remove critical jobs from the economy?

+ In order to avoid the "fox in the chicken house syndrome®, agency-level regulatory
bedies must be tasked to anly enforee regulations, The Atomic Energy Commission
was removed because it had a conflict of interest in filling both regulatory and advocacy
funclions for nuclear power. - To be consistant with this principle, regulatory enforcarment
bodies should have no advocacy or problem-solving role to play for those being
regulated. Clearly, regulatory bodies restricted 1o only enforcement activities can conly
err by under-enforcement; therefors, they tend to be risk-averse and over-enforce and
their styls is often perceived te be petulant and punitive. On the other hand, thare can
be a conflict of interest when regulatory agencies have a role 1o play in the development
of regulations or in calculating the costs and bensfits of regulations.

By emphasizing violaifons rather than problems, reguiation creatss bittemess and
adversarinoss. Evervthing must be put on the record. Busfnesses will not share
information. A cufture of resisiance sels in 557

Chertow and Esty used a football metaphor to point out the conflicting roles that government
atternpts to fill in implementing its ragulatory function,

M is difficult fo simultancously be rsferee and quartsrback. Under the current ragulatory
scheme, govarnment sets the rules, which Is necessary and appropriate, but also tries
to dictata exaclly which plays to use. Now we see Mhat this approach fs stiffing fo
innovation, does not account for differences across indusines and ecosystems, and
creatas incentives o Iry fo get around the law. 388

387 Phlip K. Howard, The Deail K iocating America, Gi. K. Hall & Go., 1894, p 62,
388 Yartan R. Chertow and Danial C. Eshy, ‘Enulmnnmmm Pulmr The Haxt Genarathn“ lesyes In Sclanca
and Technology, Fall 1967, p. 77.
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Step 1: Knowledge Input  Step 2: Consensus

Risk Assessment,

Cost, Benefit, &
Business Climate Simulation

Analysis

By Parties with no stake
in the regulations.

Figure 3: Changes proposed for the process of developing regulations. Goals we propose for
regulatory refonm are: know for sure how much regulations cast, know the risks of deing nothing
in comparison to the regulatory risks, know their public and private benefits, and reduce public
and private regulatory costs by $160 billionfyear,

Wealnesses In the regulatory devslopment progess often lead to regulations whose public
costs excerd their public benefits. Even though regulations are based on compromise among
those with a stake in the regulations, today's processes ramly lead to win-win solutions that
stakeholdars support, An improved process that promotes buy-in by all of those affected by
regulations is needad. Costheneflt analyses performed hy “haonest-brolkers” with no particular
stake in the regulatory debate can be combined with the war games procass to intreduce and
test major improvemants in the regulatory process, These steps are illustrated in Figure 3.

F. Current Reform Activities.
Congrass is currently consklering two regulatory bills, One is 8 981, introduced by Senators
Thompson and Levin, The other is 5 1728, introduced by Senator Lokt 389

S 981 would require that agencies proposing regulations that would cost businesses more than
$100 milfion must conduct cost-bensfit analyses, A 1993 executive order by President Clinton
already requires cost-benefit analyses by agencies. S 891 also requires risk assessment
cakeulations for major rules that could impact the public heslth and safety or impact the
anvironment. All cost-benefit analyses and risk assessmant analysss would ba subject to peer
review by an independent pansl of experts. This bill has been reported out of the Senate
Governmental Affairs Committee.

S 1728 goas further in dermanding the use of risk assessment anatyses, but neither hill has
addressed the organizational issus of reguiations. YWe are arguing that if regulatory analyses
are to be removed from political considerations, an independent group with no vested interest in
regulations should provide the cost-benefit and risk assessment analyses and leave agencles
to implement regulations and work with Congress on the development of regulations.

382 Congressional Quarterly, “Fival Rillz Cloud the Scane for Regulatory Ovarhaul”, Maich 14, 1998, pp.
£53-859
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Furthermore, neither bill puts in place a mechanism to determine whether or not the regulated
might identify ways to game regulations and neither bill estabdishes a goal for how much the
public and private costs of regulations are to be reduced. We recommend Investing $1 blllion
per year in cost-bonefit analysis, risk assessment analysis, and gaming processes with the
requiremnent that within three vears these achiviies must identify ways to reduce regulatory
costs by $200 billion or the analysis groups wauld lose thelr funding. Again, Congress is
addressing a complex system with piecemeal steps with no real goals in mind cther than the
appeasement of special interests. Political procasses don't always lead 1o the best solutions.

10. The Infrastructure Problem
A, Introduction

The U.S. infrastructura iz a complex system of interdependent elements whose combined
operation is vital te the security and well being of the .S, The three primary elements of the
U.S. infrastructure include telecommumications, transportation, and the power grid. Additional
infrastructure elements include: oil and gas delivery and storage, water supplies, emergency
sarvices, and government services. The telecommunications and power grid infrastructurs
slaments are privately owned; the public has ne responsibillly for their operatlon and
maintenancsa. The transportalion slement is largsly privataly owned; an excapflion is highways
and bridges that are publicly owned. Thetefore, the public has responsibifity for buikding and
maindaining highways and bridges. However, because the U.S, infrastructure is vital to the
sconomic security of our Mation, the public shares responsibility with the private sector for
protecting the infrastructhurs against thage that might threaten its existence.

B. Transporiation Infrastructure Construction, Maintenance, and Safety.

The U.3. has over 175 milllon passenger cars and Hght trucks that annually travel more than 2
hiffion miles over 3.9 miflion milas of public reads. Only 161,000 miles of these roads are part
of the national highway system {(NHS), but 40 percent of all highway travel, 76 parcent of
freight, and 80 percent of vacation travel are on the NHS. {The Inierstate Highway system is
part of the NH3. Interstates make up 1.2 percent of U.3. road mileage, but canry 23 percent of
all traffic and 48 percent of all truck traffic.39%)

Amarica’s trangportafion infrastructure ie congested, it ie slowly detericrating, and it |s in need of
repair and improvement. Traffic jams are thought to cost Americans $80 billion a year in lost
ime. 3. Automabiles Kling in fraffic jams use about 12% of transporiation energy consurnpticn,
The Faderal Highway Administration (FHA} has determined that 28 percent of U.S. roads are in
poor ta mediocre condition and 32 percent of the Natien’s hridges are deficient. One of four
bridges on the Naticnal Highway System, the backbone of America’s road network is obsolete
or has structural problems.®¢ Over 12,000 of the 42,000 annual h’ighw.".rezv_y,r deaths are belisved
to result from poorly designed roads, roads whose automobile capacity exceseds design Emits,
and roads that are inadequately maintained,® Highway vehicle accidents are sstimated to
annually cost $150 billion with about one-third of this being property damage.

3 Keep Amerca Maving, The Fadara

3 paut Krugman, Davalopme .p)

332 Faderal Highway Mmlnlshumn.wﬁ_&ug_ﬂmﬂ Novesnbear, 1995
3% Keep Amarica Maving, How Much Funding for Highways?, 1997,
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Of the $31.5 billion the federal gavernment ealtacte 'n motor fuel taxes, lass than $20 billion is
actually spent on malntaining and building reads and bridges. When state, local, and federal
taxes on matorists are added, the total transportation tax comes to $142 blllion each year. This
Includes $60 bitlion in motor fuel taxes, $23 billion in license and registration fees, $5 billion in
tolls, and $55 billion in motor vehicle salas taxes, vehicle property taxes, and miscellaneous
texes levied on motorists. Of this total collacted, expenditures on roads are $82 billion. Thesa
include $42 billion on capital oullays, $24 billion on maintenance and trafiic services, $8.4 billion
on administration and ressarch, and $8 bilfon on law enforcement and safety.?®4 Because of
the lack of incentives for highway and bridge construction companies to imvest in construction
A&D, ihere is very little private investment in bridge and highway R&D.

The Amernican Society of Givil Enginesrs (ASCE) ¢stimates that we are underinvesting in our
roads, bridges, and transit systerns by $18.2 billion annually to maintain current condltions, and
by $42.3 bilfion to improve conditions and performance. ASCE calculates that driving on roads
in need of repair costs American motorists $23.7 billon 2 year in extra vehicle repairs and
oparating cosis. ¥ In March 1998, ASCE estimated that 59% of U.8, rcadways were in poor,
mediocre or fair condition and that it would cost $437 billion to bring the system into top
condition. This inciudes $80 billion to repair the one-third of U_S. bridges that are structurally
teficlant 226

It has become increasingly difficult to set aside funds to support the tesfing and evalaation of
new highway fechnologies (for example, selsmic isolation and digsipation devices, high
petformance concrete and steel, bonding agents for pothole repairs, & heated pavement
systemn, a high retroreflectivily trafflc sign system, and a precast segmental overpass
system2e7) that Increase the lifetime and reduce the cost of highway maintenance. Regulatory
barrlers inhibit the mtroduction of new, proprictary technology info surface transportation

systams,

A systems solution that minimizes long-term maintenance and upkeap cests is required for our
highway system. The Rebuild America Coalition estimates that as much as $1.1 tdllion is
neadad over the next 15 years to provide a minimatly satisfactory publlc warks Infrastructure.
Others estimate the annual aggregated construcion, maintenance, ardl repair costs of
infrastructurs to be over $100 billion. About $10 billion is required per yeat to mast regulatory
requirements for water systems. In addition to highway infrastructure needs, 11 5. air traffic
grows about 50% each decace,208

L.S. transporiation systems have long:

+ omphasized autonomy of the individual (Bstwaen 1980 and 1320 the percentage of
people driving to work alona increased from 64 percent to almost 73 percent; the growih

3% feap Amernica Moving, Highway Users Fees and Taxalion, 1997.
395 |bid,

gekiv, “Amenica Hits the Highways, and Congress Must Navigate®, May 16,

1898, p. 1266,

397 pr. . Michaal Walton, American Society of Givil Enginears, testimony befora the Subcommities on
Tachnolagy of the Committes on Sclence, United Siates House of Represantatives, Aprl 23, 1887.

396 Daka ware provided by Dr. Will Kirksey, Vice-President, CERF, Washington, DC.
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rate of registered vehicles was twice the population growth rate; and the growth rate of
miles diiven was four times the poputation growih rate.),

+ undesr emphasized public transportation (Despite numerous atlempts by govemment to
promote mass transtt systems, less than 3 percent of surface travel occurs on mass
transit and most of thet is on highways for school and bus transit. The U.S. currently
heas 14 subway systems, 16 commuter rail lines, 22 light-rail networks and 2,250 bus
systems.®® Not a single U.S. mass transit system collects user fees that cover even
half of its capital and operating costs and few masg transit gystems provide the suburb
to suburb transportation needs of working Americans. New rall systems typically require
operating subsidies betwesn 50 percent and 90 percent of operating costs and capital
subsidies of 100 percent. Mass transit transportation costs about 60 cents per
passenger mile. Approximately 20 cents of this is paid by fares and 40 canis comes
from government subsidies. Amtrak costs abowt 30 cenis per passenger mile.
Approximately 15 cents comes from fares and 15 cents is paid by govermment
subskdies, 900)

+ maximized fuel Inefficiency and air pollution. {Ridesharing, including carpooling and
vanpooling, is 70 percent more fug! efficient than heavy rail or Amirak, s 80 percent
rnore fuel efficlent than light rall and is evan slightly more fuel efficient than intracity
buses.)

This entire area is in need of systemic research that ideniifies options for the future, estimates

the costs and benefiis of these vardous options and lays out research roadmaps for realizing the
preferrad options.

C. Protecting the U.S. Infrastructure Against Threats

In January of 1997 a task force of The Daefense Science Board {DSB) pointed out that it is
possible for an adversary to mount a shuctured offensive against the U.S. infrastruciure, while
disgulsing the atiack. This task force issued an urgent report warning that the U.5. computsr
systems network is so vuinerable to maliclous azsaults that wea may one-day face “an electronlc
Pearl Harbor”. Examples of catastrophe include: Wall Street computer screens go blank during
an especially busy trading day. Auiomobile manufactuting lines are brought to a halt due to 2
programmed power outage,  Air traffic control systems bring airliners in to land on a crowded
Los Angeles runway where planss are taking off in the opposite direction. All of the bank
accounts are smptied throughout a major city. In addition, physical attacks on infrastructure
coudd include regional power disrnupticns, distuption in 911 callz because of repeat call flooding,
bridges carrying automebiles, trains, and telephone cablas are destroyed, Internet service
providars in a major city ara disabled, ate.

These are not just make-heliove cyber attacks. Actual attacks have the potential for even
greater consequences. In 198% cyber thieves placed logic bombs in public telephone networks
in Atlanta, Benver, and Newark, n 1995, cyber thieves stole 60,000 cailing card numbars, In
1994, a Russian crime ring stole $12 million by gaining access to Citibank computers. During
the Gulf War a group <f teenagers in the Netherlands gained access to computar files at 34

% Conyressions] Carterly Weeldy, “Mass Transi in Growth Mode™, May 16, 1598, p. 1270,
400 Kaep America Moving, Subsitkzing Mass Transit, Arirak and Hich-Speed Ral, 1997.
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American military Intemet sites and identified the exact location of LS. troops and identified
thair weapans. 4

Waging e domeastic version of what securily experts call “nfowar® means applying
computler viruses, hidden codes, data-deslroying software progiams and other
electronic mechanisms thal could, among other things, hait the operations of efectric
powar grids, natural gas pipelines, raffroed swiltching faciliies and air traffic control
systems, Infowarrers could also scrarnble the software used by banks, hospitais and
emeargency services, and break down telephone and other telecommunications
networks, 02

Yamado has pointed out that there are many interdependencies between slements of the ULS.
infrastructure.  For example, an exiended power outage could fead to computers’ emargency
power supplies being extended bayond thelr service life. Failure of the computers that control
the power grid could further compound the saverity of the power grid failure that initisted the
computer failure. Thus failures can propagate through the infrastructure network.,  Varnade
racommends that these infrastructure dependencias be modaled. 403

An attack on the U.S. information infrastructure might be disguised as & series of apparently
unstructured, random events that appear to be the uncoordinated work of hackers or splinter

terrorists groups. Despite the difficulty in providing a specific definiiion of just sxactly what
constitutes a cyber attack, it is particularly Important that the U.S. be able to detect cyber

threats when they occur.#™ It iz clear that we need 10 modet the infrastructure, provide for the
early detection of infrastructure fallures, and develop a conssguence-based identification of
crilical nodes in the infrastructure network 405

Fresident Clinton has established 2 Commission on Gritical Infrastruciura Protection to make
recommendsations for government's response to threats fo the Nation's infrastructure. Eary
recommandationz¥°E from this commrmission include,

Faderal research and development efforfs are inadequate to meet the challenge
prasepted by amarging cyvber Hweats. About $250 milion (s spent each ysar on
infrastruciure assuranca-related B&D, of which 60 percent -- §160 million is dedicated fo
information secunly. There is very litile research supporting a nationaf cyber defense.
The Commission believes that real-time defection, identificalion, and response {cols are

urgently neadad, and we concluded ihat market forces are currently insufiiclent to mest
these nesds. Thus, we recommend doubling federal R&D funding for infrastruciure

401 Graeme Browning, “Counting Down™, iational Joural, Apdl 19, 1957, p. 746,

402 |bjd,

403 Dr Sam Vamade, Moded

James Gover.

404 D, Sam Vamada, writ of the Feasibility of Daval an Indinations and Warmin
rolect Grilical L5, Infrast an unpll:llshed white paper 1987, pmvlde:l to Jamas Gover.

405 Dy, Sam Vamade, Congooue 3agad Oalionals for a airucture Ags o Procrg

provided to Jamas Gover.

405 Robart T. Marsh, Chaimman, The Presidents Commission on Critical Infragtructura Protection, Belore

the Subwommittze on Techirolegy, Terrorizm and Giovemnmeant Informadion, Commitias on tha Judiclary,

(Initad Stalas Senate, Movemnber S5, 1997,

S, Infrastruciurs, 1997 white paper provided to
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protaciion to $500 mifffon the first year, with 20% increases each year for the next five
years. We recommend this funding target:

+ Risk management, simidstion and modeling, and decision suppori;
¢+ Conlingency planning, incident responze, and recovery;
+ information assurancs, vulnerabllity assassment, and system analysis; and

¢+ Early wamning and response, monitaring, and threat detection.

V. Findings and Recommendations

A. Findings

We have reached several condlusions regarding the ten public problems we have described.

¢+ The economic consequences of these problams are immense, A 20% reduclon in the
costs of healthcare, education, and regulations would allow an additional $500 billion to be
injected into the U.S, economy for use for other purposes. However, bacause of the
geonomic magnitude of these problems, there are many very influeniial, financially securs
gpecial interests that will prefer maintenance of the status quo. Every shred of research
that contributes in & major way io solving these problems will be challenged and the
credibility and compstence of the researchers will be impugned. Those researchers and
research institutions that prefer pobitical lite should avoid these issues,

+ Most of these problems have been around for several years. Each is a cormplex
problem wheose solution will have to be introduced through and by the 10.8. pofitical system.
The U.&. political system for a variety of reasons has been unable to address these
problems at the systems level. Rather, & has only bean able to Introtuce piscemsal
solutions. If our political system as currently configured and by making use of its current

processes, were able to sclve these problems, mast of them would already have baen
solvad.

+ The primary cutput of research on these problems must be models that permit informed
decisicns to be made. Thersfore, the emphasls of researchers addressing these problems
must be less on solving fem than providing useful, data-based predictions of fulure events
and interrslationships of controllable parameters that can be used to guide the political
gystem in forging policy decisions that address these problems. To accspt and adopt
ressarch input inte the political system, research findings must be made widety availahte to
the public in & language familiar to most of the pubfic, the U.S. policy development process
must be adjusted to accept addliional informed input, and the U.S. policy development
process must develop a meaningful way to priortize probleme and solutions. In the
Appandix we offer our suggestions for how the political system should be altered to address
these problems.

+ The major components of most of these problems are socio-economic and socio-
political. For researchers to make significant contributions to these prcblems, those with

computer-based medeling and simulation skills must team with scciologists, economists,
management experts, systems engineers, political scientists, physicists, chemists, public
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policy experts, lawyers and others, For this to ocour, major changes must {ake place in the
culture of U.S. researchars, a communily that has often eschewed teamwork and often
functioned as independent individual investigalors. Members of the U.S. research
community are reminded that unless some of these problems are solved, there will not be
any public funds avallable for pursuit of that favorite research topic they have pursued for

the last 25 years.

+ Because of the complexity of thess problerms, modeling and simulation vesearch wilt
never laad to “clean®, indisputable answers; rather, these tools will permit comparisons of
alternatives and provide naw ingight info the interrelationships betwesn paramsters and it
will offer insight into the roct canses of many of these problems. Consecuently, the polifical
systam must evolve solutions in an atmosphere of experimentation in which several
alternative solutions, each supperied by limited simulation and modaling and each well-
supported by public cutcome metrics, are pursued in parallzl.

B. Recommendations

We recommend that 10 publicly owned laboratories be selected from the Nation's 515 Federal
leboratories through a multi-agency led compedtion to lead a Natlonal etfort to develop models
and to simulate these complex systems we have described. Each laboratory would lead and
manage a $1 billion program. The funds for these activities would ba appropriated to each
laboratory's agency cwner for transfer {¢ the laboratery selected o managa the activity. After 3
years, sach lead laboratory would begin to offer policy recommendations, inchuding policy
experimants, for pursuit by Congress. Some of these must be long-term continuing aclivities,
&.9., developing cost benefit models for regulations, while others should be completed within
fiva years laaving only a eontinuing, low-level rasearch effort,

Appendix I: A Revolution In Science and
Technology Pollcy Making

Abstract
We have examined Federal science and technology (S&T) policy and concluded that the public
would benefit from an improved policy development process for both authoatizing programs and
approptiating funds to programs. We recommend that S&T policy development shift from an
almost entirety political process driven largely by self-interest of R&D parformers and by market
solutions to one that incomporates recommendations frorn a technocracy reprasenting the
interasts of the public, Wa call that technocratic body the Science and Technology Policy
Eoard (STPB) and recommend that it be paltemed after the Federal Reserve. The STPB wouk
consider all public problems, including those not currently being addressed, recommend
programs to solve these problems, and prioritize these programs based on public nesd,
sconomic cost and risk-consequences analysis. The STPE would test the response of those
affected by their recommendations by making use of scenatic planning and gaming technology.
Politics would not be removed from the poficy development process - Congress would continue
to authorize and appropriste funds considering recommendations of the STPB, and The
Prasident could exercise veto authority. Furthermore, The President could recommend an
entirety different suite of programs to The Congress from that recommended by the STPB. The
necessary polltical features of policy making would thus be retained while intreducing
recommendalions from a technocracy with less vested personal interest. Under this now
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model, agencies would retain responsibility for program execution and manhagement, arsas in
which they excel, but their role in program selection would change. As an independent agency,
the STPB would also analyze current and proposed “blg sclence” programs.

A. Background

We have been challenged to identidy an organizationzl structure for crafing National science
and technology policy that would better serve the Nation, that is, produce higher public
oufcomes in those aress most nesded by the public. In addressing that challenge, it was
tempting to review proposals that others have offered (e.g. rewrganize the Congressional
authcrization and appropristions commiltee structire, create a Department of Science and
Technology, convert the Department of Energy (DOE) into 2 Depariment of Technology,
transfer all technical functions out of the Depantment of Commerge {DOC) and convert the
residual info a Department of Trade, transter all defense work frem the DOE to the Department
of Defense (Dol), ete). We could have analyzed the pros and cons of each propesal and
perhaps recommendead one that would seem to work the best. After reviewing several of these
proposals, we concluded that Congrass hasn't adopted thern principally becauss thesed® were
litle more than exercises of moving boxes around on an organizational chart. We wished 1o
axamine government at a higher level and have, therefore, taken a different approach,

B. R&D Program Authorization
a, Introduction. Those that authorize and appropriate Federal R&D funds have the following
guestions to address:

+ Are we working on the right problems?

+ Are we doing the right typs and amount of R&D to solve these problems?
¢ Are we doing the R&D right?

In this paper we address the issue of selecting the right problams and defining the R&D that
must be done to solve these problems. The data seem to suggest that for the moest part,
federal R&D are done right.

It is important to optimize the technology and science policy development process and, in
particular, to establish formal and defensible processes for selecting programs and determining
funding prioriies.  We sugaest that the knowledgs-deficiant, tachnology-reluctant political
process that is used to develop legislation, while powerful and effective at converging to the
*ight anawer” over the “long-haul®, is unnecessarily slow and crilical front-end analysis is rarely
accommedated. Furthenmore, it is susceptible to ideological shifts among policymakers. We
first examine today’s process to identify its flaws.

b. Today's Legislative Process. Review of the S&T policy development process used teday
that is illustrated in Figure 4 reveals several weaknesses:

407 The Galvin proposal recommended a more substantlal changa but it only eddressed a single ageney
(the Deparment of Encrgy) and a subset of thal egency’s Taboratories (i nine mulliprogram nadionsl
lnbarataries).
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+ R&D Performers’ Needs Drives Policies - R&D performers naturally tend to identify
pratdems and research and development programs that are within their areas of technical
capabilities and experiences. {R&D performers are said to sometimes have solutions
seeking problems.) In addition, R&D peifermers may regard advancemsents in science and
tachnology as their program's desired outcome rather than outcomes that mest pubiic
needs. Porformers of publicly fundsd B&D are rarely awars of the economic, social,

political and other conditions that must prevail, in addition to B&D, in order to accomplish
the public outcome that they hope their H&D profect will stimulats.

+ Liitle Real-Tims Leaming - Because agencies sarve as advocatss for their programs, they
often continue to promote programs to the President and Congress even when there is
much evidence that programs are unlikely to accomplish their advertised public oulcomas
or naw evidence suggests that the program is no longer needed. Even slight changes in
programs that could lead to increased public outcomes are rejected bacause this could ba
Interpreted as admission that & program had weaknesses. This distortion rasults in an
adversarial, cynical atmosphere between Congress and the execulive branch that
gncourages some in Congress to overlook suceessiul programs and highlight, in a spirit of
Hdicule rather than leaming, those that fail, and it encourages Congress to micromanage
programs, a task ill-suited to a legislative institution.

+ Most Analysis |s Retrospedlive, Not Pradictive or Real Time - Because of the lack of pre-
program and an ongoing owicome analysis and outcome finkage to R&D activities
through roadmaps, Congress and the Pregident have difficulty aiscertaining how well
federal programs, particulady research and development programs, are working.
Sometimes, near the end of a program's life Congress learns that the publle outcomes itis
seeking will not be satisfied. The Government Perdformance arxd Results Act (GPRA) Is an
attempt by Congress fo introduce strategic planning and chtain better dsta on how
programs arz progressing; howaver, agencles are having difficutty bringing their R&D
programs into compliance with GPRA.

Constituents 9

Universifion
Compenias
Fadoral Agencies
Siatasz
Think Tanks
Prodesslonal
Scciaties
|Trade Associations] 2
Individuals

Ratraspactive
Anslysis-
Bazad on

Puivie Ofeome

Hearings

: Time -

Figure 4: The annual process that is used to develop Federal S&T policy starts with
constituents proposing to The President (1) and The Congress (2) that certain programs or
policies are neaded to satisfy some public need. The Prasident, relying on requests passed
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from ihe federal agencies through the OMB, may ask Congress (3) to authorize and
appropriate funds for selected ones of these programs. Congress may hold hearings to
gather Information or gauge public sentiments, (4) Most of the time Congrass supports, at
least partially, the Pregident’s raquest. Sometimes Congress creates programs that are not
requestied by the President and other times Congress may fund a program requested by the
President, but often at different funding levels from those requested by the Prasident.
Congress then sends their authorizalon bills and appropriations bllls to fhe President, {5)
Finally, some of the policy measures and programs authorized and appropriated by
Congress ara signed into law by the President (€) and programs and polleies ara created or
extended. Much later, even five years into the life of a program, analysts may conduct
retrospective analyses (7) to delermine the public outcomes from programs. Their
conclusions are passed to the White House {8) and the Congress. (9) Rarely are the
refrospective analyses sufficiently timely to influence programs and policies.

+ Public Return Metrics Are Weak - Metrics that measure and predict the public outcome

from govemment-sponsored research and development programs fag companies’ research
and developmant metrics by perhaps one or two decades. Consequently, Congress and
the Presldent have difficulty estzablishing funding priorities based on their pubfic retuin.

Polltical Process Doesn't Always Involve all Stakeholders - Except for certain classes of
medica) ressarch, usually research io find cures for diseases, the public that pays for
federal research and development programs has [liitle Involvement in the development of
national technology and science policy. n view of the relatively few informative news media

discussions of technology and science, this should not come as a surprise.

Process Doesn't Anticipate and Address Long-Term Public Needs - When new public
needs amerge that do not fit the mission of an existing federal agency, no agency advocate
exists to propose programs 0 address thegse new needs. Furthermores, both Cangress and
commissions that study various agencies and their laboratoriss consistently smphasize that
Federal lahoratories should “stick-to-their-knitting” and not address lssues that might lie
outside their mission. (Agencies have missions that are designated by Congress. K
Federal laboratories have missions, these are either mission functions delegated by an
agency or seif-proclaimed missions.} Washington has developed the term “mission creep”
to describe Federal labs working on Issues that Congress has not designated to be part of
the mission of theiv primary Federal supporting agency. Consequently, the current agency
structure and policy dsvelopmant process encourages agencies to continue to argue for old
programs whose public utility has matured if not expired. The real Issue Is one of
"problem cresp”- smerging problams that aren't being addressad - rather than “mission
creep” - agencies working outside of their mission area.

Frocess Relies 100 Heavily on Experts with Vested Interests - Pater Schwartz, ona of the
world’s leading futurists, used scenario planning o help guide Shell Qil Company exacutives
to maks billions of dollars for Shell inwestors in the 19703, When he attampted to use this
long-rangs planning techrology to help a previcus administration anticipate problems, he
was unable to influence govemment. While the White House was looking to avold future
surprises such as the oil crises of the 1970s, the distinguished scientists that were members
of the President’s Science Advisory Councit had 2 different agenda. Schwartz inferpretation
of what happenad was,
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! concluded that the fedsral government in Washington, DC, was systematicslly
unable to think about the future. By dafinifon, all of thelr poficles must be successiul
and they have foreseen eveiy problemn. To think about any other possibility is 1o
irnply the impossible, that they are less than alf knowing and powerful 408

This sxample illustrates that addressing S&T policy by relying exclusively on the opinion of
scientists that have distinquished themselves by thelr contributions to sclence has many
weaknesses,

+ Process Cycle Is too Short - Despits the lack of knowledge injection into the S&T policy
development process, the authorlzation and appropriations process is an annual event. The
time Congrass and ihe ExeciHive spend rehashing last year's decisions in the face of no
new knowladge could be better spent doing oversight and assassing publfic cutcomes. In

_the case of S&T palicy, it is far more important to get the policy right in the first placa and
review the policy ance every two years, 23 Senator Domenicit® has proposed, 10 make
sure that the program is on a path that will lead to the desired pubiic oulcoms.,

+ Tha traditional policy development process is input or budget-driven rather than public
outcome-driven. Most of the planning debates are concentrated on budgets {inputs) rather
than the public probfems these programs are intended to sclve. We do not intend to
suggest that budget considarations should not weigh heavily in the S&T policy development
process; rather, we are arguing that it overshadows all other issues, patticularly the
gueastions of *how will the public bensfit from this program and by how much?”

+ The' traditional policy development process does not make use of emerging planning
tachnology. Companies have found scenario development and gaming technology to be
useful for strategic planning. These tools can also ba useful to government In crafting S&T

poficy.

The policy devslopment process can ke aitered to address some of these weaknesses. The
U.S. technology and science policy development procsss could benefit from recommendations
macde by experts that are well versed in public policy issues relative to the mission area of
government they are tasked to address. In Figure 5 we depict the obsarvation that there are a
condnuum of states between a pursly technocratic process In which exparts make all daclsions,
and their decisions cannot be challenged hy the political system, and & purely pollticat process
in which all decisions are basad entiraly on their political menit,

To introduce expert cpinion into the SAT policy development process, we wish to slightly shift
along this continuum toward a new state thai is closer to the technocratic process.

408 peter Schwartz, The Art of the Long View, Cumancy Doubleday, 1991, p. 37.
403 5enatar Pete V. Domenicl, "Make It 2 Two-Year Budgst®, The Washinglon Post, Dacember B, 1995,
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Figure 5: A process model is offerad that assumes a continuum of states between a
purely political process and a purely techhocratic process. We are seeking a state
that is responsive to the best qualifies of both polifical and technocratic processes.
We propose to shift the science and technology pdlicy development process toward
a slightly mare tachnocratic state but not as far as was recommeanded by Vannevar
Bush.

¢. Synthesis of an Crganization. We recommend that a new independent Federal
organization be established to implement this process, thet this new agency be called the
Science and Technology Policy Board (STPB) and that it be patterned after the Federal
Reserve. Since its creation in 1913, the Faderal Reserve has provided our Nation with a safer,
more fiexible, and mora stable monetary and financial system, The Fed, as the Federal
Reserve System is called, has slowly gained the respect of the economics profession,
Congress, the busingss community, and the public, The visibility of the Federal Reserve was
hightighted during the 1970s when the 1.3, was experencing rapld escalation in inflation.
Blinder describes proceedings at the Federal Resarve as,

Al the Federal Reserve .. the pace is deffberale, sometimes pledding. Policy
discussions are serious, even somber, and disagreements are almost always over a
policy’s economie, sociad, or legal merits, not its political marketability. Overtly parfisan
talk iz deemed not just inappropriate, but i-mannared. The attitudes of partictiar
fagistators, infersst groups, or polifical parties foward monetary policy are rarsly
meaniionad, for they are considered irelevant. And the Fed rarely discusses ils
‘message.” The Fed does not always make the right call, but fts criterla are clearly
apolifical.  And its decisions are arguably betler, on average, than those made in the
pofitical cauldron 410

Like the Federal Reserva, we recommend that the President subject to confirmation appoint the
chairman of the STPB, the vice-chaiman, and the STPB's five member Board of Governors by
the Senate. However, once appointed, the chalrman and governors must not be obliged to
follow the bidding of either the Praesident or Congress. The STPB would be insulated from
politizs and expected to recommend science and techmology policy based entively on its
expected public return. Employses of the STPB would be members of the public policy,
science and {echnology. economics, management of technology, and business communities
that have distinguished themselves by their research and knowledge on those varlous models

410 Atan 8. Blinder, Y15 Govemment Too Political?”, Ecreign Affzirs, Vol. 76, No. 8, NovemnberDacember,
1997, p 117,
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that ara relevant to Federal scisnce and technology policy and their analyses of S&T policy.
The committee would be tasked to evolve a set of recommendations for how the federal
governmeant should bast support technology and science In their particular area of focus, e.g.,
enargy, medical, commercial technology, ete. in order to meaximize return on the public
investrment {public outcome or relurn divided by public cost), A great deal of attention and
focus would be directed toward identification of the market faflure the recommended program
was designed to corrsct. This commitiee as deemed appropriaie would use scenaric planning
and other emerging mathods of sirategic planning.

We propose that this STPB structure be used to address all federal RED. A report of tha
findings and recommendations of the STPE would include the proposal for a National program
for each major mission area {which could certainly include a recommendation for no program).
Aole= for agencies, universities, federal izboratories, states, and companies In executing this
program would be emphasized in their report, as would an assessment of how current
programs could be improved. Hecommendations for the agency infrastructure required o
manage these programs would also be emphasized. Upon completion of this repont, the next
step would be to asszess the response of those stakeholders that would be affected by these
recommendations. War-game technology provides a vehicle for finding the high-probability

public outcomes that stakehoklers will support by consensus.

War-game tachnology, extansively uezad by milifary planners, hes baen used as a tool for
strategic planning by businesses. 4! (Beth of us have participated in war game exercises and
strongly endorse them as tools for time compression of political processes.) War game
processes provide a framework for analyzing situadions in which people's and/or institutions’
fortunes are interdependent and it provides a systematic way to develop strategles when one
parson's or ona organization’s fate depands on what other people or other organizations do.#12
It also has demonstrated its utifity for supporting policy development.

Prosperity Games+1%, & high-level interactive forum for exploring complex issues in a gaming
environment, could be reconfigured to test the response of companies, Federal agencies, the
Congress, Fedaral laboratories, universities, and states to the recommendations of the STPE.
Prosperity Games are an adaptation and extension of move/countermove and seminar war-
games. They have already been sucocessfully used to address electrenics manufacturing, the
{uture of the DOE laboratortes, and intemational competitiveness issues. Prosperity Games
provide opportunities for exploring current realiies while simultaneously cresding and studying
other revolutionary alternatives. Prosperity Games ate not a replacement jor the political
process; rather, thay complemant political processes by facilitating the political interastions on a
highly compressed time scale, This two-step modification of the fraditional political process is
ifustrated in Figure 6.

411 pdam M. Brandenberger and Baery J. Malebulf, “The Right Game; Use Game Theory to Shape
Sirategy”, Harvard Business Heview, July-Augusl, 1395, pp. 57-T1.
H2pdam M. Brandenburger and Bamy J. Nalkebuti, Co-opatition, Deubleday, t996, p, 40,

413 parshall Barrpan, lvan Barry, and J. Pace VanDevender, Prospenty Game fow the National Elseironies
IManufacturing Iniiaive. Sandia Metiong] Laboratories Report, SANDIS-0724.LH2-300, May 13895,
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Figure &: A maodified T&S pdlicy development process would be used by the STPB to
address sach major mission arsa of government that had a substantial component of
technology and science. We racommend that Congress and the President to
strengihien the authorization process for federal R&D use this process. This modified
process incorporates in & formal way the informal processes that were used 1o cevelop
the HPCC program; however, the simulation game shoukd compress the consensus
building process used by the HPCG into a much shorter time frame. Note that the
recommendations of the STPB would be passed an to Congress and The President
where gach racommendation would undergo the traditional pelitical procass.

An important aspect of these games is that they include the participation of the actual
stakeholders just as war-games include participation by military leaders. A report including the
findings and recommendations of this committee and the response of the legislative and
axecutive branches of the fedaral government, industry, fedaral laboratordes, states, and
universities to these recommendations gathered at the Prosperity Games exercise would be
delivered to the President, Speaker of the U.5. House of Representatives, and the Majority
Leader of the U.S5. Sanate. Appropriate Congressional authorization commiliess would
consider the program recommandations of the STPB and overrule those they did not like with a
sienple majority vote.

C. Prioritizing Programs for Appropriations
a. Introduction. While the President may propose programs to Congress and congressional
authorization committees may autharize the President's request or modify it to suit their
preferences, programs arent real unless congressional spproprigtions committees have
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appropriated funds to Federal agencies. The fact that few members of Congress refuse an
opportunity t¢ serve on an appropriations subcommittes is evidence of the power and
Impottanca of the appropriations commitiees of both the House amd Senate.  Like the
authorization committees, the appropriations committess rely on political processes o
determine which programs are mast worthy of funding and to determineg how many funds to
appropriata,

The matter of how to establish funding priorittes among diverse areas of technology and
science has been contentious for many years. Facing this chalenges, Congress has often
turned to the engineering and science communily and asked it to recommend pricritles. Within
a particular area of sclence, members of that community have, on rare occasion, been able to
recommend funding priorities.#™¥ However, the issue of how to establish prioriies among
diffarent areas of technology and science has net been addressed.

b. Criteria for Prioritizing Programs. Thsre &re at least three criteria that can be used to
astablish pricrities for A&D funding. The first of these is publie epinion. The political process
is responsive to public opinien; however, public opinfon usuzlly favors health and defense RAD,
it ebbs and flows according to the extent to which the public is directly affected and the fiming of
the public impact, it is rarely anficipatory, and the needs of R&D performers may take
precedence over the needs of fhe public. To ilusirate the fime scale of the ebb and flow of
public opinion we note that in May, 1992, almost 40% of Americans listed the economy or jobs
ags thair top concam; by September, 1996, about 10% of Americans listed the economy and
jobs as the Matlon's main problem. During the years between these surveys, those listing
cfime, education, the federal budget, or health care as their top concemn doubled 15
Congressional concern about issues generally mirrors public opinion.

A second criterion for establishing S&T funding priorities is the aconomic cost ta the public of
the issue being addressed. For example, healthcare annually costs the pubfic $1 trillion,
regulations may cost as much as $800 billicn, education costs about $700 billion, and crime
costs over $400 billion. It has recently been determined that the 50 year economic cost of the
U3, nuclear weapons program was 34 trillion (1996 dollars), whereas the economic costs of
this century's two world wars was $22 tillion (circa 1950 dollars).$%®  For many issues,
particularly when the public is insulated from the direct cost of an issue, public concera may lag
the aconomic cost of the issue,

A third criterion for establishing funding priorities is the_gongequences of the issue weighted
against the_risk that the consequences will occur. Most defense issues have very high
consequences (as shown above - high economic costs and in the case of W.WLIL, the logs of
over 20 million lives) and low to madium risk of occurrence, The healthcare cost issue has high
consaquences and high risk of occurrance, bk is satkdled with the perception (incorrectly, ws
helisve} that B&D has lithe role in alleviating the problem.

White the public worries about pesticides and power-line induced cancer, risk expens worry
about the excessive use of routine X-rays in denfal and medical examinations and smoking.
The public weorries more about air travel which results in a few hundred deaths each year and

414 National Research Council, The Decade
Academy Press, Washington, DC, 1991

4i5The Ecopomist, "Amenics's Angry Vobars: Wheta's the Outrags®, November 2, 1998, p22.
416 The Economist, “Costing & Bomky”, January 4, 1997, p 30,
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less about automnobils travel which Kills over 40,000 U.S. citizens each year41" Consequently,
the public’s perception of consequences and risk are not always well supported by data.

The cbvious question is which of thase three methods is the best for establishing priorities?
The answer is nohe of the three, exclusiva of the other two. In other words, the political
procass should still be used to establish pragram prionities, but it should be fully cognizant of
what each of these three pricritization methods would suggest when choosing prorities among
programs. Thus, we hope (o bias the political process through knowledge injection into the
Process.

¢. Modified Prioritization (Approprations) Process. We recommend that the political
process used to establish funding priorities be glighlly modifisd to accommedate additional
consideration of economic and consequences-risk anakysis and that public opinion be
addressed in a more formal way than censtituents cafling the offices of members of Congress.
The technique of program analysis should be implemented by a group of distinguished policy
analysts in STPB who would esiimate the public and private cost, public and private
consaquences and survay the public to determine public intarests. (As with any program
analysis, conslderation must bs given as to whether or not R&D are the best way 1o solve the
problem.} These analysts would recommend a priority list to Congress and the President based
upon their calculations and survey data. Upon completion of this report te Congress, the next
step would be o assess the response of those stakeholders that would be affected by these
recommendations. Qame technology, previously described, provides the vehicle for this. The
game simulation would determine the response of stakeholdars to these analyses and allow
them to be modified by the STPB through the polifical process inherent in the game. This two-
step modification of the tradifional funding authorization process is illustrated in Figure 7.

Note that teams participating in the simulaticn would represent not only the constituent groups
affacted by the priority list supplied by the policy analysts, a team of policy experts representing
each of ihe mission areas of govamment would alzo participate in the simulation.

417 papade Magazine, “What's Really Risky?, June 15, 1997, p. 16,
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Figure 7: The modified political process that would be used to establish the cverall
priofity of the various programs proposed by mission area experts. We recommand
that Congress and tha Prasident to sirangthen the appropriations process for federal
AZD use this,

D. Analysis of Recommendations

a. Comparison to Recommendations of Vannhevar Bush. In some ways our
recommendations are elmilar to those made by Vannavar Bush at the and of World War (418
B, Bush recommended that govermment establish a Mational Ressarsh Foundation and task i
with responsibility to develop and promote a natlonal policy for sclentific research and
sclentiflc education, suppont basic research in nonprofit crganizations, develop scientific talent
in American youth by means of scholarships and fellowships, and by contract suppert long
range military research. He proposed that the National Research Foundation would have major
divisions in medical research, natural sciences, national defanse, scleniific personnel and
aducation, and publications and intermnational scientific collaboration. Dr. Bush pointed out,

effective discharge of these responsibiiities will require the full attention of some over-alf
agency devoted 1o that purpose. There should be a focal point within the goverment
for & concertad program of assisting sclentific research conducted oufside of
govemnment. Such an agency should furmish the funds needed to support basic
research In the colleges and universities, should coordinate where possible research
programs on matters of utmost smporiance fo the national weffare, should formufate a

18 Mg abservallon was made by Dr. Sharon Hays, Office of Congressman Ehlers.
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natianal poficy for the government loward science, should sponsor the interchange of
scientific information among scientists and faborafories both in his country and abroad,

and should ensure that the incentives fo research in industry and the universities are
maintainad.41%

Note, however, that the recommendations of Dr. Bush were limited to research programs and
did not include technology development efforts, and the responsibiliies he proposed for the
Mational Research Foundation included disfribution of research funds to performers of federal
research projecks, Instead of creafing the single agency that Dr. Bush recommended,
government created the Mationa) Science Foundation for the purpose of project selection and
distibution of research funds to universities, DARPA was estahblished to manage long term
defense research, the National institutes of Health were created for madical resesarch, and the
Office of Science and Tachnology Policy was created in the White Houss to frame S&T policy
on behalf of the President. In practice, sach federal agency makes policy resommendations for
its particular mission area and OSTP adds little to this process.

An umbrslla erganization that included science and technology policy among its responsinilities
was not created, principally because President Truman correctly recognized that the
tachneeracy proposed by Dr. Bush would have excessive power. There was fear that the
Maticnal Research Foundation proposed by Dr. Bush would spend public funds aceording to the
priorities of scientists rather than the priorifies of the public.42 ‘We are not propesing to go back
to the recommendations of Dr. Bush. Rather, we are recommending that the policy creation
task that he proposed be vested in the STPB, but that it be vestad with less power than Or,
Bush proposed, that it not be exclusively staffed with scientists and engineers, and that it have
responsibliity to propose policies for both science and technology. Other of the
recommendations of Dr. Bush - defense, medical, and university research support - have been
implemented and need not be reapeanead.

b, Recommendations of House of Representatives Science Commitiee. Our
recommendations also bear some resemblance io those reached by the House Sclence
Committee in 1988. After an extensive study of the competitiveness of U.S. companies and
U.S.-based technology by the House Science Committee's bipartisan Technology Policy Task
Force, the Science Committze recommended,

An organization {Fedaral) should be created which can ... while presenving the
"separation of powers’, .. franscend the execulive and legisiative branches of
govermment and recommend tachnclogy policy for government agencles to cany oot
This body could alevate the ... Imporiance of technology in government policy degisions
acrass the complete range of nalional issues. It should ... Include a body of slite
enginaeers and scientists in order to incorporate the knowledge and expernience essentiaf
1o provide quafifiad judgment in making decisions on lechnical matters. 421

412 vannavar Bush, Science:_ The Engless Frondisr, A report to 1he Presiient by Vannevar Bush, Director of
the Offica of Sgientific Research and Development, July 1946,

A2% Clande E. Barflald, Science for ihe Twenty-flrat Cenduny: Tha Bush Repart Revislted, The AEl Prass,
Washingion, DC, 1997.

42 Flapnlt uf ﬂ‘la Cnmmittaa on Science, Space, end Technology, House of Representatives, Technology
F ational Econamy, October 19, 1988, Washington, DC., 46, Aon Willizms,
Etu,dyr Direntor. Jmms Gmrﬁr and lis Rotkery, Principal Investigators.
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Appendix Il: Development of the Internet

Although not &n integrat institutionalized part of the Federal governmant’s policy development
process, the notion of expert input has been successfully used on many oceasions. On other
occasions, as Peter Schwartz noted, it has not been suecessful. As an example of indisputabie
success, we highlight the very inclusive Federal Coordinating Committee on Science
Englneering and Technology (FCCSET) process that was used by the Federal agencies and
OSTP to develop a new focus area in High Performance Computing and Communications
(HPCC) in the 1980s. Dilven by very experienced agency program officers (especially in
DARPA, NSF, and DOE), the NSF invited the scientific community 1o develop white papérs
about the apportunitles to advance the state of computing and communications. Following the
development of the white papers, an open meeting was held in California to allow the papers to
be debatad among the authors. The NSF organized a panel of exlemal reviewsrs to fisten to
the discussion and to consolidate the best ideas into 2 summary set of papers for presentation
at & workshop held in Washingéon,

The summary concepts were then presented to the FCCSET committee on Computer Research
and Applications, a group of Federal agency scientlsts with the best knowladge abaut computing
ard cornmunications. Knowledaeabla representative program officers from DARPA, NSF, DOE,
Mational Institute of Standards and Technology (NIST), Strategic Defense Initiative Office (SDIOY),
MASA, National Instites of Heatth (NIH), Ar Force Weaapons Lsboratory (AFWL),
Supercornputer Research Center (SRC), National Security Agency (NSA), Air Force Office of
Scientific Research (AFOSR), Computer Sciance Technology Board (CSTB), Central Intelligance
Agency (C1A), State Department (DOS), Cffice of Naval Research {ONR), and Health and Human
Services (HHS) served on the committes. The group wrestiad with what opportunities had come
from the scientific community combined with their knowledge of what programs were being
supported by the Federal agencies. Their enthusiasm was tempered by the knowledge that thair
agency budgsts would likely require reductions In cther areas if they recommended an increase in
HPCC. A saries of non-disclosure reponts were requastad from the HPCG industry so thet
recommendations would be consistent with commercial endsavors. At the fime it was belisved by
many invalved in the HPCC that the private talecommunications sector had an interest in milking
existing technology rather than advancing the state of the an.

With complete input from the academic and industrial community, the FCCSET committes first
produced a coordinated strategy report to the Executive Office of the President (EOF) that was
akeo transmittad fo the U.S. Congress. 422 (The path of thess activities has been weall documesnted
in reports and jourmal articlesd28) The FCCSET committes then followed up with a detailed
program plan for conducting a mulfi-agency coordinated effort with shared common goals. The
reports addressed both the opportunities for the disciplings, the payoff to the American taxpayer,
and the cost of conducting the program. The dirsctor of the OSTP than brought the henefit/cost
iasua before the agency diractors in a closed meeting that allowed real concerns to be aired. Only

422 . Research end Development Stratagy for Hich Performance Compating, from the Executive Offics of
i President 1o the United States Congmss, 29 pages, Mov. 20, 1887, By the Federal Coordinating

Councll on Science Engingering and Technotogy (FCCSET) committes on Computer Heseanch and
Applications, chairman, Dr. Paul Huray,

423 David Malson and Paul Huray, “The Federal High-Performznce Gomputing Program,” EDUCOM Seview
Magagine, voloms 23, number 2, pp. 17-24, Surnmer 19940,
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after a consensus was developed was a plan recommended by the EOP4%4, The reporis were
considered in a serles of hearings before the House Science and Technology commiliee and the
Senate Committee on Commerce, Science and Technology over the course of the FCCSET
stuclies 425

The HPCC recommendafions spanned three administrations, with three different presidential

geience advisors, and several changes in agency program officers. There were, of course, some
concems about which administration wouk] raceive cradit (blame} for a successiul {unsuceassful)
program and thera were unrelated political considerations involved in the final decisions. But the
procass allowed all interested parties to paticlpate and was balanced against other compating
priaritias by higher level bodies. The result was one of the most successful programs aver
created for the public by the Federal gavernment: The Intermnet.

Was serendipity invelved in tha outcome? Yes! Was the process long and involved? Yes! Were
there negative aspects to the final program funding decision? Yes! Were some individuals acting
ot of self-interest? Yes! Were some individuals unhappy with the result? {f course there wers!
Would the computing industry have made the same progress in Mgher performance with recuced
costs without the govermments strategic planning process?  Probablyl Would the
telecommunications indusiry have produced the Intarnet an its own? Mot likely, at least as far into
the future as HPCC members were able 1o ses at the fime.,

The question is not; “Tid the public realize a benefit from its investment in the FCCSET process?
The question s, "How many orders of magnitude retum on their investment did the public
reakiza?"

We suspeci that the process invelved in this exampla has been repeated by ofher examples in
rmanufasturing, materals development, the human genome, and global warming, just to name a
- few. Has the process also ylelded modest or no results? Yes, the search for high temperature
stuperconductors has not progressed as well as expected and cold fusion was a bust. But
mmpwad 10 a pursly polrtmal process o a sef of recommendations.-by & single Fadaral agency

vying for an increase in its budget, the resuits are superior and this process maintained its
scientific intagrity.

 We thus recommend that a revised policy development process, similar to the original FCCSET
program, be instigated for development of Federal science and technology policy. The process
should include the stakehodders, industry representatives, Fedsral program officars, the ECP and
ihe Congress. Some will cleim that such a legacy survives in the form of the Piresident's
Committee of Advisors on Science and Technology {PCAST) or tha National Science and
Fechnology Council (NSTC) or their commiitees, but it does notl The evolution of the FCCSET
methodology has followed almost predictable progression, As the FCCSET recommendations
have succeeded, ever-higher administration officials have moved in to conduct the studies. These

424 The : Program, from the Executive Cffice of the President to the
LIrsibeed Eta'tas cmgms. HB pa.ges. Sap! ﬂ. 1988, By the Faderal Coordinating Covnedl on Seiencs
Enginaating and Technolagy (FCCSET) commiltes on Computer Resgarch and Applisailons, chaiman, Or.
Pauk Huray.

425 Paul Huray, “Computer Natworks and High Performance Computing,” principal testimeny for 4 Hearny

before tha subcommitiss on Commercs, Sclenca and Transportation of the Unied Statas Senatae, chalraed
by Senator Gote, LS, Government Printing Office 91-313 p. 8-17, August 11, 1988.
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officials do not have the expertise of their highly qualified program officers, they do not have the
ime to concentrate on proposals from the sclentific community, they are not motivated to shars
common goals with othar agency heads, and they often work at edds with the Congress out of
percaived partisan motives. The result is a process that does not efficiently lead to #he desirsd
pubkc outcome from the federal investment in R&D.

We are seeking io avoid the pitfalls identified in retrospective analyses and {o institutionalize the
process used 10 establish the HPCC., Ws want fo assure that the analysis that supported
HPCC work is deployed for all programs that have a high content of science and technology
research and development. We believe that the HPCC process had two key features. First, it
methodlcally sought expert advice from a wide array of computing and policy experts. Second,
it involved all of tha stakeholders in the HPCC initiative in raviewing and updating the policy
racommendsations until finally 2 consensus was reached on what the policy should be, Thus,
the technocratic component of this successful science and technology policy development
program was higher than that traditionally resident In political processes and the irvolvemeant of
stakeholders to arrive at a consensus was higher than that traditionally resident in political

processes.
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