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Foreword

Thisreport by the International Center for Technology Assessment (CTA) representsthethirdina
seriesof studiesdesigned to assessthe environmental and social impactsof transportati on technol ogy.
Thesereportsaremeant to aid policy makersand the publicin their ongoing deliberations concerning the
future course of transportation inthe United States.

Thisparticular report containsan in-depth analysis of themany external costs associated with the
consumption of gasoline. Thisreport found that these costsfall into four broad categoriesand are passed
on to both gasoline users and nonusers by way of higher taxes, insurances costs, and retail pricesfor
itemsother than gasoline. Effectively, the cost of gasolineissubstantialy higher than the price consumers
pay at the pump, even though the magority of thiscost ishidden from the public.

CTA gratefully acknowledgesthe contributions of many individuas, organizations, and government
entitieswhich assisted in the production of thisreport. In particular, CTA would liketo thank Henry
Griggs(Communications Consortium), John A. Harris, Doug Howell (Environmental and Energy Study
Ingtitute), Roland Hwang (Union of Concerned Scientists), Todd Litman (VictoriaTrangport Policy Insti-
tute), and Ann Mesnikoff (SierraClub). CTA offersspecid thanksto The Changing Horizons Charitable
Trust for funding thisproject.

The CTA wasformedin 1994in orderto assisthegenerabpublicandpolicy makersn better
understanding how technology affects society. The CTA isdevoted to fully exploring the economic,
ethical, socia, environmenta, and political impactsof technology or technological systems. Using this
holigticform of andys's, the CTA providesthe public with independent, timely, and comprehensiveinfor-
mation about the potential impacts of technology. The CTA isalso committed to initiating appropriate
legd, grassroots, public education, and legidative responsesrelevant to itsassessment findings.
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EXECUTIVE SUMMARY

his report by the International Center for

TechndogyAssesament (CTA) identifiesand
guantifiesthe manyexternalcostsof usingmotor
vehiclesandtheinterna combustionenginethat arenot
reflectedintheretail priceAmericanspay for gasoline.
Thesearecoststhat consumerspay indirectly by way
of increasedtaxes, insurancecosts, andretail pricesin
other sectors.

Thereport dividestheexternal costsof gasoline
usageintofiveprimary areas. (1) Tax Subsidization of
theQil Industry; (2) Government Program Subsidies,
(3) PraectionCogsInvolved in Oil Shipment and
Motor Vehicle Services; (4) Environmental, Heal th,
and Social Costs of Gasoline Usage; and (5) Other
Important Externalities of Motor Vehicle Use.
Together, theseexternal coststotal $558.7 billionto
$1.69trillion per year, which, when addedtotheretail
priceof gasoline, resultsinaper gallon priceof $5.60
t0 $15.14.

TAX SUBSIDIES

Thefedera government providestheoil industry
with numeroustax breaks designed to ensuee that
domestic companiescan competewithinternational
producers and that gasoline remains cheap for
Americanconsumers. Federal tax breaksthat directly
benefit oil companies include: the Percentage
Depletion Allowance (asubsidy of $784millionto$1
billion per year), theNonconventiona Fuel Production
Credit ($769t0$900 million), immediateexpens ng of
exploration and development cogs ($200to $255
million), theEnhanced Oil Recovery Credit ($26.3to
100million), foreigntax credits($1.11to$3.4billion),
foreignincomedeferrals($183to$318 million), and
accelerated depreciation allowances ($1.0 to $4.5
billion).

Tax subsidiesdonot end at thefederal level. The
fact that most tateincometaxesarebased onail firms
deflatedfederd tax bill resultsinundertaxation of $125
to$323 million per year. Many statesa soimposefud
taxesthat arel ower thanregul ar sal estaxes, anounting
toasubsidy of $4.8hillionper year togasolineretailers
andusers. New rulesunder the Taxpayer Relief Act of
1997 arelikely to providethepetroleumindustry with

additional tax subsidiesof $2.07 billion peryear. In
total, annual tax breaks that support gasoline
production and useamount to $9.1to $17.8hillion.
PrROGRAM SUBSIDIES

Government support of USpetroleum producers
doesnot endwithtax breaks. Program subsidiesthat
support the extraction, production, and use of
petroleum andpetroleum fuel prodictstotal $38to
$114.6billioneachyear. Thelargest chunk of thistotal
isfederal, state, and local governments’ $36t0$112
billion worth of spending on the transportation
infrastructure, such astheconstruction, maintenance,
and repair of roads and bridges. Other program
subsidiesincludefunding of researchand devel opment
($200to $220million), export financing subsdies
($308.5t0 $311.9 million), support fromthe Army
Corpsof Engineers ($253.2to $270million), the
Department of Interior’ sOil ResourcesM anagement
Programs ($97 to $227 million), and government
expenditures on regulatory oversight, pollution
cleanup, andliability costs($1.1to$1.6 billion).

PROTECTION SUBSIDIES

Beyond programsubsidies, governments, andthus
taxpayers, subsidizealargeportion of theprotection
servicesrequired by petroleum producersand users.
Foremost amongtheseisthecost of military protection
for oil-rich regions of the world. US Defense
Department spending allocated to safeguard the
worlds' petroleum resourcestotal some$55t0$96.3
billion per year. The Strategic Petroleum Reserve, a
federal government entity designed to suppgement
regular oil suppliesintheevent of disruptionsdueto
military conflict or natural disaster, coststaxpayersan
additional $5.7 billion per year. TheCoast Guardand
the Department of Transpotation’s Maritime
Administration provide other protection services
totaling $566.3 million per year. Of course, local and
stategovernmentsa so provideprotection servicesfor
oil indugry companies and gasdine users. These
externalized police, fire, and emergency response
expendituresadd upto $27.2t0 $38.2billionannualy.

ENVIRONMENTAL, HEALTH AND SociaL CosTs

Environmental, health, and social costsrepresent



thelargest portion of theexternalized price Americans
pay for their gasolinereliance. Theseexpensestotal
some$231.7t0$942.9hillionevery year. Few people
will disputethat interna combustionenginescontribute
heavily tolocdizedair pollution. Andwhiletheamount
of damagethat automobilefumescauseiscertainly
very high, thetotal dollar valueisrather difficult to
quantify. Approximately $39 billion per year isthe
lowest minimum estimatereckoned by researchersin
thefield of transportation cost analysis, athoughthe
actud totd issurely much higher and may exceed $600
billion. When you consider that researchers have
conclusively linked auto pollutiontoincreased health
problemsand mortality, the CTA report’ sestimate of
$29.3to$542.4hillionfor theannua uncompensated
health costsassoci ated with auto emissionsmay not
adequatdly reflect theva ueof lost or diminished human
life. Other costsassociatedwithlocalizedair pollution
attributabl eto gasoline-powered automobilesinclude
decreased agricultural yields($2.1to $4.2 billion),
reduced visibility ($6.1to$44.5billion), and damage
tobuildingsand materials($1.2t0$9.6 billion). Globa
warming ($3to$27.5hillion), water pollution ($8.4to
$36.8hillion), noisepoallution ($6to$12 billion), and
improper disposal of batteries, tires, enginefluids, and
junked cars($4.4billion) asoaddtotheenvironmenta
consequenceswrought by automobiles.

Someof thecostsassociated withthereal priceof
gasolinego beyondtheeffectsof acquiringandburning
fuel toreflect social conditions partially or wholly
created by theautomobil€ spreeminenceintheculture
of theUnited States. Chief amongtheseconditionsis
the growth of urban sprawl. While monetizing the
impact of sprawl may proveachallengingendeavor,
several researchershavedonesignificantwork onthe
subject. The costs of spraw! include: additional
environmental degradation (up to $58.4 billion),
aesthetic degradation of cultural sites (upto $11.7
billion), social deterioration (up to $58.4 hillion),
additional municipal costs (up to $53.8 hillion),
additional trangportation costs(upto$145hillion),and
thebarrier effect ($11.7 to $23.4 billion). Because
assessment of the costs of sprawl is somewhat
subj ectiveand becausestudy of thetopicremainsina
nascent stage, the CTA report followsthelead of other
researchersinfield of transportation cost analysisand
reducesthetota of thepotentia cost of sprawl by 25%

to50%toarriveat atotal of $163.7t0$245.5billion
per year.
OTHER ExTERNAL CosTs

Findly, external costsnotincludedinthefirst four
categories amourt to $191.4to $474.1billion per
year. These include: travel delays due to road
congestion ($46.5t0$174.6 billion), uncompensated
damages caused by car accidents ($18.3 to $77.2
billion), subsidized parking ($108.7t0$199.3billion),
andinsurancel ossesdueto automobile-related climate
change($12.9hillion). Theadditional cost of $5.0to
$10.1 billion associated with US dependence on
imported oil couldrisesubstantially, totaling$7.0to
$36.8hillion, intheevent of asudden priceincreasefor
crudeoil.

RECOMMENDATIONS

Theultimateresult of theexternalizationof sucha
large portion of the real price of gasoline is that
consumershavenoideahow muchfuelingtheir cars
actualy coststhem. Themgjority of peoplepayingjust
over $1for agalonof gasolineat thepumphasnoidea
that through increased taxes, excessive insurance
premiums, andinflated pricesinother retail sectorsthat
that samegdlonof fud isactudly costingthembetween
$5.60 and $15.14. When the price of gasolineisso
drastically underestimated inthemindsof drivers, it
becomesdifficultif notimpossibletoconvincethemto
changetheir driving habits, accept alternative fuel
vehicles, or consder progressiveresidential and urban
devel opment strategies.

Thefirst septoward gettingthepublictorecognize
the damage caused by the United States' gasoline
dependance is getting the public to recognize how
muchthey arepayingfor thisdamage. Thebestway,
in turn, to accomplish this goal is to eliminate
govanmenttax subsidies, programsubsidies, and
protectionsubsidiegor petroleuncompaniesand
users, andtointernalizetheexternal environmental,
health, and social costsassociated with gasolineuse.
Thiswould meanthat consumerswould seetheentire
cost of burning gasolinereflectedinthepricethey pay
at the pump. Drivers faced with the cost of their
gasolineusageup front may haveamoredifficulttime
ignoring the harmful effectsthat their addiction to
automobilesandtheinternal combustionenginehave
onnational security, theenvironment, their health, and
their qudity of life.



INTRODUCTION

ow muchdoesagdlon of gasolinecost? A quick

triptoaloca servicestationinmost areasof the
country providesan answer of just over $1 per gdlon.
Whilewe certainly recognizethat there are other ex-
terna costsassoci ated with operating our automoabiles,
including maintenance, vehiclewear and tear, and road-
way construction, most people probably feel confi-
dent that driving remainsare atively cheap endeavor.
Inredity, theexternd costsof using our carsaremuch
higher than wemay realize. The automobileand pe-
troleumindustries, withthecomplicity of policymakers,
gladly perpetuate the myth that cheap, abundant gaso-
lineisthe best and most economically feasiblefud to
power our personal transportation.

Whilethe priceat the pump seemsto confirmthis,
how many peoplewould hold the sameopinionif the
signoutsidetheir local gasstation advertized aprice
of $15.14 per gallon? How many peoplewould de-
cidethat driving to work ischeaper and more conve-
nient than taking public transportationif gasoline cost
even $5.60per gallon? How many people would
question theimportance of researching and devel op-
ingdternaivefudsif agnglefillupat thegasolinepump
cost between $65 and $180?

In fact, Americans currently pay at least $5.60
per gdlonof gasoline. This, however, istheminimum
estimate; the actual price may stand at $15.14 per
gdlonor higher. Themany externd costsof the United
States' completereliance on gasoline, not currently
reflectedinthepriceat the pump, artificidly lower the
immediate price consumerspay tofud their cars. For
the purpose of thisreport, we have conservatively as-
sumed aretail gasolinepriceof $1 per gdlonand have
added on the numerousand often hidden externalities
associated with Americans reliance on gasoline-pow-
ered vehicles. Thegreat disparity between our low
and high estimates resultsfrom difficultiesthat often
arisewhen placing dollar valueson the economic, so-
cia, and cultural impactsof the United States' gaso-
lineaddiction. To ensuretheaccuracy andintegrity of
our conclusions, wetook avery conservative gpproach
when formulating our low estimate of therea priceof

gasoline.

[tisimportant to emphasizethat thisreport seeks
toidentify thereal cost of gasoline. It doesnot pro-
pose how much wethink gasolineshould cost or pro-
videestimatesof what gasolinemay cost at some point
inthefuture. TheReal Priceof Gasolineistheamount
that consumersareaready payingintheformof hid-
den externa costsreflected in higher taxes, insurance
premiums, and consumer pricesin other retail sectors.

Onceweestablishthat consumersare paying from
$4.60t0 $14.14 per gallon of gasoline morethan the
priceat thepump, it fallsupondl of usto either justify
thisadded expense or determinethat it makeslittle
economic and socia sense. Should the government
continuesubsidizing the petroleumindustry at therate
of $125.6t0 $273.2 billion annualy in theform of tax
breaks, program subsidies, and uncompensated pro-
tection services? Giventhat our burning, spilling, and
|eaking petroleum products combined with other ef-
fectsof our relianceontheinternal combustion engine
cost an additional $423.1 billionto $1.4trillioneach
year, would it not makemore senseto devoteagrester
share of these resourcesto researching, developing,
andimplementing trangportation policiesand technol o-
giesthat are cleaner, safer, and less socially destruc-
tive?

Petroleum products continue to account for more
than 99 percent of thefuel used to power transporta-
tionintheUnited States, according to the Department
of Energy.! Whilethefedera government hasgreatly
increased its spending on research and devel opment
for electric vehicles, hybrid vehicles, and very low-
emission fud-cell-powered vehicles, theseoutlaysre-
main dwarfed by the huge subsidiesgiven American
oil companies. A recent EPA report concluded that
advanced technology vehicles, induding zero-emissons
vehiclesfueled by energy sourcesother than gasoline,
“could be utilized inthe next generation of vehicles
sold nationwide.”? Heavy market penetration of ad-
vance-fuel vehicleswould eliminate many of the ex-
ternaitiesassociated withinterna combustion engines.
Fantastic sumsof money could besaved if the United



Stateswereto reduce costs associated with protect-
ing overseasoil interests, cleaning up petroleum-re-
lated pollution, ensuring the competitiveness of do-
mestic oil producers, and covering air-pollution-re-
lated healthcare costs. What is now needed from
policymakersisforward-thinking leadership andfinan-
cid support toimplement aternative-fud technologies
onalarge-scaebasisasquickly aspossible, thusre-
ducing our reliance on gasoline.

At thispoint, however, even banning theinterna
combustion engine would not remedy many of the
problemsspawned by theUnited States' gasoline-cen-
tric trangportation sector. Many Americanshave come
to equate carswith freedom, suburban growth with
progress, and inefficient single-family housing with
prosperity. Thisisaphilosophy bornof ahdf century’s
freeflow of cheap, abundant gasoline, which hasmade
poss bletheability for peopletolivegpart fromwhere
they work, shop, and socidize. At the sametime, our
automobile obsession hascontributed toitsfair share
of socid ills, including thelossof open spaces, growth
of sprawl, and economic collgpse of many urban cen-
ters. While cheap gasoline played apart in therise of
these conditions, switching to dternativefuelswould
not necessarily aleviatethem. What quality-of-life
benefitswould beredized by andectric vehicledriver

facing atwo-hour commuteor by apersonstuckina
trafficjam of fuel-cell-powered cars? Perhapsthese
driverswould breathe easier without inhaling noxious
exhaust fumes, or they would rest easier knowing that
their children could runand play outdoorswithout being
poisoned by unhedthful level sof ground-level ozone.

Still, theenvironmental and socia legacy of the
interna combustion enginewill endurefor decadesand
probably cannot be measured indollarsand cents. In
this report we arrived at an estimate of $163.7 to
$245.5 billion for theannual cost of the spread of ur-
ban sprawl. Thenegative effectsof sprawl contribut-
ing to thisrange of totalsinclude environmental de-
struction, aesthetic degradation, socia decay, andin-
flation of expenditureson municipd servicesandtrans-
portation. Theseare not fixed costs. Assprawl con-
tinuesitsoutward creep and conquersan ever larger
portion of the nation, associated costswill grow ac-
cordingly. We continueto razeforests, fill wetlands,
and paverural areas, destroying natural assetsthat we
cannot repurchase at any price. When weframethe
issleintheseterms,the $1 or soper gallonwe pay
thenext timewegasup our carsmay not merely bea
gross misrepresentation of thereal priceof gasoline,
but may beameaninglessvalue placed on resources
that areinfact priceless.



Tax SuBsiDIzATION OF THE OIL INDUSTRY

Federal Tax Subsidies

hefederal government hasbeen extremely gener-

ousto oil producersand distributorsthroughout
much of theindustry’shistory. Petroleum companies
are the beneficiaries of asignificant set of unprec-
edented entitlements. Preferential tax codesdirectly
subsidizeoil consumption. According to estimatesby
the Union of Concerned Scientists (UCS), federal
corporateincometax creditsand deductionsresultin
an effectiveincometax rate of 11 percent for theoil
industry ascompared to anon-oil industry average of
18 percent.* These corporatetaxpayer subsidies, also
known as tax expenditures, decrease tax liability
through specia provisionsinthetax codeand regula-
tions enacted to provide economic incentives.® Qil
companies continueto enjoy awidevariety of federa
tax relief, even aspartsof thefedera government are
charged with reducing greenhouse gasemissionsin
respongto the Kyoto agreement. A brief descrip-
tion of themajor federal tax breaksto the petroleum
industry follows.

Per centage depletion allowanceisone of the
oldest and largest tax subsidies affecting the petro-
leum industry. Thisprovision primarily benefitsinde-

pendent oil companies (enterprisesnot substantially
involvedinrefiningor retailing). Until 1975, it gpplied
tomajor oil companies, but Congresshasgradually
narrowed the application and reduced the rate over
time. Thepercentage depletion alowanceenableséli-
gibleoil companiesto deduct aflat 15 percent of their
grossincometo account for thedeclining valueof their
wells asreserves are pumped out.° Howeve, this
deduction overstatestheactud lossinvalueover time.
Oil companiestypically end up deducting morethan
thevaueof their origind investments.

Since 1990, Congresshas expanded the use of
the percentage depl etion deduction toincludetrans-
ferred property.” Smaller “marginal production” oil
companieswere also given the added benefit of de-
ducting an additional 1 percent for every dollar the
priceof oil dropsbelow $20 per barrel. Sincecrude
oil pricescurrently averagelessthan $14 per barrel,
these companies can deduct over 21 percent of their
grossincomes.® Thenet effect of thissubsidy ismore
than just monetary; it promotes overproduction and
inefficiency rather than conservation and economic ef-
ficiency. Often, government tax subsidiesaccount for
all the profitsof these small operations. Percentage
depletion distortsthe oil market by attracting invest-

Congressionally approved fed-
eral tax subsidies may save the
oil industry upto $12.54 hillion
peryear. State andlocal subsi-
dies add to the total and also
inflate the real price of gasoline.




ment to projectsthat areeconomicaly nonviable. This
subsdy encouragesthe prematuredraining of margin-
ally profitable domestic oil fieldsthrough the use of
technol ogy that often severely damagesthe surround-
ing ecosystems. Thistax law has propped up ado-
mestic oil industry that cannot compete with cheap
foreignoil. Not only doesthissubsidy draintheUS
Treasury, but it so divertsresourcesand capital avay
frominvestment inrenewabl e energy production.

Annual cost estimates of the percentage
depletion allowance:

$784 million to $1.0 billion 1997 dollars®

Thenonconventional fuel production credit
providestheoil industry with another opportunity to
avoid payingtaxes. Thefederd tax code providesfor
a production tax credit of $5.75 per barrel of oil-
equivalent for certain fuelsproduced from alternate
energy sources. Thesefudsincdude* oil produced from
shaleor tar sands, synthetic fuelsproduced from cod,
and gas produced from geopressurized brine, Devo-
nianshae, tight formations, biomass, and methanefrom
coa beds.”*° Thereareafew environmentally benefi-
cia aspectstothiscredit (wellsplacedin abandoned
coal minestrap methane, apowerful greenhousegas,
and prevent it from entering the atmosphere), but the
petroleum industry capturesroughly 75 percent of the
total subsidy for aternative methodsof oil production.
Thesubsdy isgaining popul arity among domestic pro-
ducers, asthey look for oil reservesinincreasingly
hard to reach places.

With ail pricesat anall timelow and the costs of
nonconventional fuel production high, the credit has
provenineffectivein providing acheap substitutefor
imported oil. Overall production of nonconventional
fuel has not increased sincethe credit wasfirst en-
actedin 1980. Thecredit has succeeded only inen-
riching aselect group of oil companiesandinwasting
taxpayer money.

Annual cost estimates for the nonconventional
fuelproductiorcredit:

$769 to $900 million in 1997 dollars®

Expensing of exploration and develgpment
costs enables petroleum companiesto takeimmedi-
ate tax deductions on many types of expenses that
other industriesmust spread over several years. The
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Various federal government subsidies and tax credits compen-
sate petroleumcompanies for exploration, research, hardware,
and operational costs.

ability to expensethese costsimmediately, regardless
of the expected length of income generationfromthe
investments, encouragesincreased exploration and
extraction of domestic oil fieldsthat might not other-
wisebeeconomicaly vigble.

Thissubsidy primarily affectsintegrated oil com-
panies(e.g. Exxonand Mohil), dlowingthemtoim-
mediately deduct 70 percent of intangibledrilling costs
(costs of wages, fud, repairs, hauling, supplies, and
stepreparation). Thisimmediateexpensingasoal-
lowsoil companiesto write off capital depreciation
(equipment and infrastructure) and costsfaster than
their assetsactudly losevaue. Intangibledrilling costs
generally account for 75 to 90 percent of the costs
associated withexploiting anoil field.22

Annualkostestimategorimmediate
expensing of E&D costs:

$200 to $255 million in 1997 dollars®

The enhanced oil recovery credit is ancther
subsidy designed to prop up anincreasingly noncom-
petitive domestic petroleumindudtry. It alowsoil com-
paniesto take atax credit for the costs of methods
which enhance oil recovery and extend the lives of
older wdlswith higher margind productioncogs. New
methods devel oped inthelast decade, including the
useof chemicd injectantsand horizontd drilling, have



dramatically improved therecoverability of oil from
older, heavily exploited fields. However, evenwith
thesetechnol ogical advances, thesewellscannot sup-
ply oil ascheaply asforeign producers. Enhanced ail
recovery methods also pose a serious threat to the
environment.

Annual cost estimates of the enhanced
oilrecoverycredit:

$26.3 to $100 million in 1997 dollars

Foreign tax credits (FTCs) were intended to
enable multinational oil companiesto avoid double
taxationinthe United Statesandin foreign countries
wherethey areoperating. Inredity, FTCsenablesome
oil companiesto avoid paying taxesin either jurisdic-
tion. Thetax dodgingisblatantly obviouswhen pe-
troleum companiesreport paying taxesin countries
that have no corporateincometaxes. Additionaly,
foreign governments|lacking standard corporatein-
cometaxesor characterized by rampant corruption
often help American oil firmsreducetheir US corpo-
ratetax liabilities. Itisstandard practicefor compa
niesand foreign governmentsto call royalty payments
(which merely count as deductions) incometax and
clamthem ascreditsagainst UStaxesowed.

Itisdifficult to estimate the amount lost through
thissubstantial loophol e as obtaining tax information
incertain countriesispractically impossible. Accord-
ingto cdculationsinastudy published by thelngtitute
for Local Self Reliance (ILSR), “if the petroleumin-
dustry could only deduct foreign taxesinstead of tak-

The enhanced oil recovery credit is a
tax break that allows domestic oil com+
panies to operate older wells, even af-
ter they have outlived their ability to pro-
duce crude at competitive prices.

ing acredit for them, we could [have] raise[d] anad-
ditional $3.38 billioninrevenuein1996."* A recent
report prepared for Greenpeace takes a more con-
servative approach, estimating that 50 percent of all
FTCsclaimed by theoil industry aredisguised roya-
ties®

Estimatec&nnuakostofforeigntaxcredits:
$1.11 to $3.4billionin 1997dollars’

Deferral of foreign income provides further
meansfor oil companiesto avoid taxation. Income
generated by foreign subsidiariesof US-owned firms
istaxed only when it isrepatriated as dividends or
other income. Theparent firmisabletotimethere-
patriation of profitstoitsadvantage, often deferringits
tax ligbility for many years.

Estimated annual cost of foreign
income deferral:

$183 to $318 million in 1997 dollars!®

Acceler ated depreciation allowances enable
capital investmentsto bewritten off faster than their
actual servicelives. Thissubsidy appliestoal indus-
tries, but thehighly capital-intensive petroleumindus-
try benefitsmorethan most. Intended to counteract
the effectsof inflation, accelerated depreciation Sig-
nificantly overstates capital depreciationratesduring
timesof low inflation. Accordingto corporatetax re-
turn data, the petroleum industry accountsfor gpproxi-
meately 4.8 percent of depreciation deductionsand 12.6



percent of depreciable assets.”® Depending on the
percentage by which oneassumestheaccelerated de-
preciation to overstateinflation, cost estimatesof this
subsidy rangefrommillionstobillionsof dollars.

Estimated annual cost of accelerated
depreciation allowances:

$1 to $4.5 billion in 1997 dollars®

Other federal tax subsidiesbenefiting the oil
industry indlude:
- Expensing of tertiary injectants—$26.3 mil-
lionin 1997 dollar s*
- Exclusion of interest onindustrial develop-
ment bondsfor energy facilities—$81 millionin 1997
dollars?

State and Local Tax Benefits

State and federal tax code interactionsfur-
ther reduce theamount of taxespaid by the petroleum
industry. Most states basetheir incometax systems
onfedera tax caculaions. Thefedera adjusted gross
incomevalueisoften used asastarting point in esti-
mating Statetax liabilities. 1t followsthat tax subsdies
which reduce federal incometaxeswill aso reduce
stateincometaxes. Assuming an average state cor-
porate tax rate of 5 percent, two separate studies
(Koplow, Greenpeace; Wahl, ILSR) concluded that
theinteraction between federal and state taxes pro-
duces a3 percent increasein tax benefitsto the ail
industry.®

Estimatednnuakostof state
‘piggyback’ tax effect:

$125 to $323 million in 1997 dollars

State and local sales tax rates are another
sourceof preferentia treatment for theoil industry. A
study publishedin 1994 (L oper) found that gasolineis
taxed a ratessgnificantly bel ow averagesdestax rates.
For highway gasoline, the study found that 32 states
donotimposeasaestax. Thenationa average state
gasolinesdestax (weighted by sdes) isgpproximately
3 percent, lessthan half of theaverage genera state
salestax.?* Taxesfor non-highway petroleum useare
lower than general salestax ratesin 34 states, result-

ing inaratefor gasolinethat isone-third lower than
theaverage salestax rate.®

Estimated annual cost of state and
local sales undertaxation:

$4.8billionin 1997dollars®

New Tax Subsidies

The TaxpayerRelief Act of 1997 (TRA) isa
recent reminder that revision (and supposed reform)
of theinternal revenue code often containsmany new
distortionary tax subsidies. Tax expenditure provi-
sonsareoften passedinto law with theintent of being
ineffect for limited periods. However, subsidiesthat
provebeneficia to oil intereststend to recelve exten-
sionsfrom sympathetic lawmakers. TRA contains
severa new provisionsthat will benefit the petroleum
industry. Theact relaxesrulesonthe percentagedeple-
tion allowance and the accel erated depl etion provi-
sonsand will increasetheannual leve of subsidy by
morethan $70 million.#

A far greater subsidy effect will result fromthe
TRA provisionto eliminate the use of motor fuel tax
receiptsfor deficit reduction. Thesereceipts, previ-
oudly allocated to reduce the national debt, are now
targeted for increased road construction. What was
oncean offset to oil subsidieswill now increase net
annual subsidiesby an estimated $2 billion.?

EstimatednnuakostoftheTRA:
$2.07 billionin 1997 ddllars

Summaryof Tax Subsidies

Provisgonsinthetax codereflect unparaleed gov-
ernment support of theoil industry and significantly
distort of thereal price of gasoline. Many of these
subsidiesare designed to promoteincreased expl oi-
tation of domestic oil reservesin order to reduce
American dependenceonforeign oil imports. How-
eva, thesetax provisionsareshortsightedt best.
Money that could be spent on promoting energy effi-
ciency and devel oping dternativefuesisinstead be-
ingwasted to promotethe environmentally damaging
practicesof adomestic oil industry that cannot com-



petewith cheapforeignail.

Thesefederal, state, and local tax subsidieshelp
obscurethetrue costsof oil production. Investment
capita isdiverted from other sectors to keep ail prices
atificidly low. Overtheyears, therehavebeen move-
mentsto curb special tax breaksfor theoil industry,
culminating withthe Tax Reform Act of 1986. How-
eva, sincethe passage of that legidation, there has
been asteady increasein subsidization of the petro-
leumindustry. Theaverageeffectivetax rateoninte-
grated il operationshasfallenfrom 21.5 percentin
theearly 1980sto only 8.7 percent in the 1990s (both
figuresaresgnificantly below the tatutory rate of 35

percent).® Theeffectivetax rateon smaller indepen-
dent oil companies (producing from domestic wells)
approaches zero when all subsidiesand tax breaks
areincluded.

Thereare other tax subsidiesthat have not been
includedinthisreport’scost estimateswhich may pro-
videadditiond benefit tothe petroleumindustry. These
includefavorabletax treatment for oil concernsowned
by native Americansin Alaska, aswell asexisting or
proposed tax tregtieswith oil producing countries(e.g.
Mexico, Russa, and Kazakhstan). Thesetax treaties
may provide additional meansfor theoil industry to
disguisetaxableincome.

Total Annual Oil Tax Subsidies:*°
Low estimate: $9.1 billion or $0.035/gallon
High estimate: $15.7 billion or $0.06/gallon
High (with new TRA subsidies): $17.8 billion or $0.07/gallon




10

GoVERNMENT PrRoGRAM SuBsIDIES FOR OIL

widevariety of government programssubsidize
theail industry at dmost every stage of the pro-
duction and consumption process. Inacountry that
professeshighregardor thefreemarketsystem,
theUSail industry isaglaring exampleof thegulf that
often devel ops between public perception and redlity.
Government programs provideacorporateversion of
“welfare’ to anindustry that hasgrown fat and com-
placent with entitlements. By continuingto coddlethe
industry, government programsdi scourage necessary
reformsand market shiftsand help to hide thetrue
cost of thiscountry’soverwhelming reliance on gaso-
line
Transportationinfrastructureisamost entirely

paid for by government. Theannual cost of building
and maintaining roadsand highwaysismuch morethen
theamount collected in user fees (transportation-spe-
cifictaxesandtolls). About onehalf thehill for high-
way construction and maintenanceisfooted by non-
driver sources. Fuel taxesdedicated to transporta-
tioninfrastructure run about $0.32 per gallon ($0.14/
gdlonfor the Federa Highway Trust Fund and $0.18/
gdlonforin-statefud taxes).®* However, most cost-
estimate studies have shown that thistax level does
not cover thetotal cost of roadway construction and
mai ntenance and thusimposes external costson non-
drivers. Road user feestotal approximately $75.5
billionannually.® That leavestensof billionsof dollars

Thefederal government supports the United States’ addiction to the automohbile with extensive spending on roadweys and infrastructure.



Some $36 hillion to $11.2billiorof governmeifindgyoto-
wards road construction and maintenance each year.

to be funded by general tax sources. Additionally,
current highway finance practicesdo not account for
depreciation, resultingin an underestimation of capital
cogs. Oppotunity cogsasoresut fromthelarge
amount of investment capital tied upin highway trust
fund accounts.

Estimated annual cost of roadway
construction and maintenance:

$36.0to $112billionin 1997ollars®

Resear ch and development sponsored by gov-
ernment programsdirectly benefitsoil explorationand
production activities. Historically, thefedera govern-
ment has played acentral rolein funding energy re-
search. Throughthe USDepartment of Energy (DOE),
over $800 millionisspent annually onfossil fuel re-
search, of which roughly $120 millionistargeted for
petroleum-rel ated R& D .** During the past few years,
there hasbeen agradual, yet noticeable, shift away
fromfossil fuel research to renewables and fuel -effi-
ciency research. However, petroleumretainsarela
tively large share of DOE’ s shrinking R& D budget.
With oneof thelowest private R& D investment rates
(only about 1 percent of salesversus 3 percent for al
indugtries), theail industry could easily affordtodoits
own R&D. But, why bother whenthegovernmentis
willing to subsidizeresearch costs?

DOE providesother essentially free servicesto
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theoil industry. Oneexampleisthe Energy Informa:
tion Agency [EIA], with an annual budget of $54 mil-
lion, which providesgenera andysisonail prices, pro-
duction, and investment trendsto benefit theindustry
and consumers. The Department of Interior' sUSGeo-
logical Survey aso providesfundamenta dataonmin-
eral resources(including oil field explorationand re-
serve estimates) with spending of $43 million.* The
statistical dataprovided by EIA and USGSprovides
theoil industry with abasi c framework fromwhichto
compileitsown data, allowing firmstofocustheir ef-
fortsand fundsel sewhere. For most other industries,
basic dataiscompiled by the private sector and sold
tointerested firmsrather than paid for by UStaxpay-
ers.

Estimated annual cost of government
R&Dprograms:

$200 to $220 million in 1997 dollars®

OPIC, USEximbank, and US-funded multi-
later al development banksall subsidizetheactivi-
tiesof the petroleumindustry. The OverseasPrivate
Investment Corporation (OPIC) ischarged with as-
sisting American compani eswishing to expand into
internationa marketsand with reducing therisksin-
volvedin overseasinvestment. American oil compa
nies have reaped substantial benefitsin theform of
low-interest loans, loan guarantees, and political risk
insuranceoninvestmentsin potentialy unstable coun-
tries(e.g. Nigeria, Algeria, and Russ ). Between 1992
and 1996,0PICfinanced over $300millionofin-
vestmentsand $1.8 billion of insurancefor theail in-
dustry.®

The Eximbank has a similar mission to that of
OPIC,but hasadifferentoperationaphilosoply.
Whereas OPI C expectsto break even onitsopera-
tions, the Eximbank doesnot and hel psUS exporters
compete by setting extremely favorabletermson its
loansand guarantees. As of 1995,Eximbank had
outstanding obligations of $341 millioninloansand
over $4 billionininsurance and guaranteesto the il
industry.®

The United Statesisamajor contributor tothe
World Bank and the International Finance Corpora-
tion (IFC), which focuson devel oping industria sec-
torsin specific countriesthrough project finance. Al-
though American oil companiesarenot primary ben-
eficiariesof multilateral bank lending, they are often
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therecipientsof low-cost financing. Asof 1995, the
| FC had over $600 millioninvestedin il projects.®

Thevaueof subsdiestooil intheformof interna-
tional lending isca culated in arecent Greenpeacere-
port (Koplow, 1998) at an annual rate of $31 million
from OPIC and $241 millionfrom Eximbank. A Union
of Concerned Scientistsreport (Hwang, 1995) esti-
matessubsidiesfrom multilateral development banks
at $15.5t0 $18.9 million.

Estimated annual export financing subsidy:
$308.5 to $311.9millionin 1997dollars®

TheArmy Cor psof Engineer sCivil Program
subsidizesthetransport of oil through coastal andin-
landwaterways.The Army Corpsof Engineerss
largely respons blefor building and maintaining ports,
harbors, and inland water transportation routes. Its
activitiesinclude the construction and operation of
locks and the dredging of harbors and waterways.
With an ever-increasing percentage of the il consumed
inthe United States coming viatankersfrom over-
seas, the mai ntenance of waterwaysrepresentsasub-
gantid subsidy for the petroleum industry. Petroleum
products compriseroughly 40 percent of waterborne
tonnage transported annually on these waterways.*
Water transport of oil isrelatively cheap today dueto
massi ve amounts of government spending spanning
several decadeson port and waterway infrastructure.
Although user fees cover some current expensesin-
curred by the Army Corpsof Engineers, current and
past subsidiesloom large.

Estimated annual cost of Amy Cors
of Engineers subsidies:

$253.2 to $270 million in 1997 dollars®

The Department of Interior’s Oil Resou ce
Management Programs typically sell public re-
sourcestotheoil industry at below fair market value.
Subsidizedleasing of federa landsfor oil exploration
and productionincreasestheindustry’sprofit at the
taxpayers expense and encourages otherwise uneco-
nomical reservesto be developed. Leasingland at
below fair market value can d soincreasetheenviron-
mental impact of production, aslessresponsiblepro-
ducersenter the marketplace.

Often, thegovernment inadvertently providessub-
sdiestothepetroleumindustry through alack of over-

sight. Approximately $50to $75millionislost each
year dueto poor accounting practicesin the collection
of roydtieson leased federa land.®® Inrecent years,
evidence suggeststhat major oil companieshavesys-
tematically understated the priceand real market value
of oil recoveedfromleasedfedeal lands. There-
sulting underpayment of royalties could rangefrom
hundredsof millionsto billionsof dollarsover thelast
severa decades*

Federal leasing practiceshave beenreformedin
the past decade and are now generally competitive.
However, since oil isaglobally traded commodity,
low cost producersin other countries (wheretheleas-
ing processisoften hopelessly corrupt) increasethe
pressure on federal and state agenciesattemptingto
remain competitiveto make concessonsfor oil devel-
opment. A “raceto thebottom” can ensueaspublic
officidsignoreenvironmentd , safety, and hedlth stan-
dardsinfavor of fleeting oil profits.

Estimated cost of subsidies for accessing
oil resources:

$97 to $227 millionin 1997 ddllars®

Regulatory oversight, respons to oil con-
tamination, and environmental liability all repre-
sent economic coststhat the petroleum industry has
beenlargely successful inexternaizing. Thegovern-
ment often hasthe unenviabletask of literaly “clean-
ingup” after arecalcitrant industry. Many industries
areguilty of shifting accident, closure, and environ-
mental remediation coststo the state. However, the
environmental liabilities created by petroleum extrac-
tion, trangport, and refining occur on ascalethat de-
mandsattention.

Asail isextracted from underground reserves, well
pressue tendsto dropover time. Operatorsoften
reinject fluidsor gas(using reinjectionwells) intothe
groundto increasethewell pressure and keep theail
flowing. Attheconclusionof drillingactivity, al wells
onthesitemust be plugged to prevent theremaining
hydrocarbonsand contaminated brinesfrom seeping
into the surrounding water table. Offshorewellsalso
require plugging and, additionaly, thedismantling of
production platformsandrigs.

Federal and state agenciesgenerally requirethat
oil well operators purchase bondsor other forms of
financia assuranceto guaranteethat the costs of shut-
ting down thewellswill bepaid if the original well
operators should becomeinsolvent. Thishashelped



Amsjor oll spillin 1989 invalving the Exxon \eldez (above) led
the government toincrease petroleumcompanies’ liahility for oll
spills. The cost paid by the public, however, remains high.

reduceexcessliability cogsthat areborneby thepublic;
however, significant subsidiesto theoil industry re-
main. Aswell output declines, large oil companies
often sl their leasesto financidly strapped indepen-
dentsthat areunlikely to havethefinancial resources
requiredto properly closetheir sites. Thepublic pays
anannual subsidy of $120to $450 millioninbonding
premium shortfals.*® Astheinsurer of last resort, the
federa government hel ps prevent these cleanup costs
fromincreasing the price of gasoline. Theannualized

13

cost of remediating and plugging orphanwells (those
with no current ownersor bonding) isan additional
$44to $111 million per year.*” Thecost tothepublic
of insuring offshoreplugging and dismantling ligbilities
is$53t0 $106 million.*

Inthewake of the Exxon Vadez ail spill, thegov-
ernment hastaken significant stepsto reduce the pub-
licliahility resulting fromoil-related accidentsand spill-
age. TheOil Pollution Act of 1990 set up asystem of
financia responghility for oil spillswhichincludesthe
Oil Spill Liability Trust Fund (OSLTF). However, the
liability cap of $1 billionfor any givenincident may be
inadequate, should another spill on the magnitude of
theExxon Vadez occur. Itislikely that thepublicwill
end up paying for alarge share of clean-up costs.

L eaking underground storagetanks (LUSTS) also
present aseriousliability problem. Thereareroughly
2.5million underground storagetanksaround the coun-
try and the EPA estimatesthat more than 25 percent
may beleaking or will soonleak.® Therearefedera
and state user feesand taxesin placeto help defray
the costs of petroleum contamination, but theseare
not enough to cover all of the costsgenerated. The
EPA estimatesthe cost of remediation of petroleum-
contaminated groundwater doneat over $800 million
annually.® Friendsof the Earth estimatesthe costs
associated with petroleum lesksand spillsat morethan
$4.3billion per annum.

Estimated annual cost of regulation,
cleanup, and liability coverage:

$1.1to $1.6 billion in 1997 dollars

Total Annual Government Spending Subsidies:
Low estimate: $38.0 billion or $0.32/gallon
High estimate: $114.6 billion or $0.95/gallon
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ProT1ECTION COSTS INVOLVED IN OIL SHIPMENT

AND MoTOR VEHICLE SERVICES

heUnited Statesmilitary playsacrucia rolein

ensuring thefreeflow of oil ontheworld market.
Itisimportant to realizethat the cost of defending oil
infrastructurearound theworldisnot chegp. Although
historically low gasoline pricesat the pump haveen-
couraged many US consumersto embracetrendy gas
guzzling light trucksand sport utility vehicles, forsak-
ing conservation effortsfor wasteful convenience, al
Americansfoot thebill for increasing foreign oil de-
pendence and the military costs (bothinmonetary and
socid terms) associated with securing asteady supply
of oil. The United Stateseconomy remainsheavily
dependent on oil andislikely to becomeincreasingly
dependent on foreign oil as domestic production
dwindlesover thenext decade.

Inrecognition of the country’soverwhelming de-
pendence onthefreeflow of foreign ail, the USgov-
ernment has enacted measures designed to insul ate
the country against future supply shocks. Painful les-
sonslearned during the il crisesof the 1970sled to
the creation of ingtitutionslikethe Strategic Petroleum
Reserve (SPR) and the International Energy Agency
(IEA), whichwould, intheory, act to ensurethe con-
tinued supply of oil. Most notably, the United States
maintainsamilitary presencein oil-sensitive areas.
However, theUnited Siateshasdoneastonishingly little
in theway of demand-side management (DSM) to
curb America sgrowing appetitefor oil (which can
only be satiated by anincreaseinimports). Thevast
amountsof money spent on capita, infrastructure, and
security for what isinreality a* quick fix” dwarfsthe
meager investment being madein alternative energy
resourcesand technologies.

Thefull military costsof defending petroleum
resour ces are quite difficult to estimate due to the
natureof globa security and the synergy betweenen-
ergy suppliesand economic security. Whilemostin-
dustries operating in volatile parts of theworld are
responsiblefor arranging for private security forcesto
protect their investments, infrastructure, and person-
nel, the petroleum industry isableto externalize the
costsof protection. Obvioudy, theentireannual bud-

get for USmilitary operationsof approximately $260
billion cannot beattributed to the costsassociated with
energy security.* Thereareother strategic interests
a play, eveninoil rich regionslikethe Persian Gulf or
former-Soviet Central Asa. Thenumber of soldiers
or theamount of military firepower presentinagiven
region does not necessarily reveal the actual cost of
protecting petroleum resources. However, it doesnot
take ageniusto recognizethat if the main product
shipped out of the Persian Gulf consisted of carbohy-
dratesand not hydrocarbons, America sstrategicin-
terestsin theregion would bevastly different.

Many researchers have attempted to accurately
determinethe cost of America sdefense of oil pro-
duction and shipment throughout the world and spe-
cifically inthe Persian Gulf. Intheaftermath of the
Gulf War, severa andystshave also estimated thean-
nualized cost of combat. In someyears, the cost of

Upto$96.3 billionin US defense spending each year may go
directly towards protecting overseas oil sources.
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Operations Desert Shield and Desert Stormin 1990-1991, inwhich the United States and its allies defended oil-rich Kuwait following a
hostile invasion by Iragj military forces, cost upwerds of $100 billion. US allies have pledged to pay $54 billion of the Persian Gulf War's
cost, but the US has only managed to collect some $34 hillion of this total to date.

defending ail interestscould bequitelow, whilein other
years, tensof billionsof dollarswere spent on com-
bat. Wahl of IL SR estimatesaplausible (and rather
consarvative) rangeof annua expensesdevoted torou-
tine protection of oil resourcesat 10to 25 percent of
theannua defensebudget ($26 to $65 billion).> Most
studies on the subject tend to estimate costs at the
highend of thisrange. Based onasurvey of literature
onthe subject in 1992, the Congressional Research
Servicefound arange of estimatesfrom $56 to $73
billion.®

A recent report prepared for Greenpeace by
Koplow and Martin, providesarigorousexamination
of ail protection costsassociated with the Persan Gulf
region. They estimatethe cost of oil defensefor the
MiddleEast at $10.5t0 $23.3 billion (1995 dallars).
However, it should benoted that thesefiguresarerda
tively conservative. They assumethat thecost of pro-
tecting oil interestsisequal invaueto preserving re-
gional stability and preventing the emergence of re-
gional hegemonic powers. Itisnot unrealisticto at-
tributeamgjority of Persian Gulf defensecoststoail,
whichwould resultinan estimate closer to $70billion
(thetotal annual cost of defense commitmentsinthe

Middle East isapproximately $30 billion).>
Inadditiontothecostsof maintaining theUSmili-

tary presencein the Middle East, it is necessary to
factor inthe cost of combat. The Persian Gulf War,
otherwiseknown asoperationdDesertStormand
Desert Sheld, is estimated to have cog over $100
billion.® TheUnited Statesdid persuadeitsalliesto
help pay for the cost of thewar. However, out of aly
commitmentsto contribute $54 billion only about $37
billion hasactually been paid.*® If oneassumesthat
combat on the scale of the Gulf War will keep things
relatively quiet for about tenyears, then theannualized
cost of combat isapproximately $4.6 to $6.3 hillion.

Estimated annual cost of oil defense
subsidies:

$55 to $96.3 billionin 1997 dadlars®

The Strategic Petroleum Reserve (SPR) has
beenaflawed andlittle-utilized insurancepolicy of last
resort for the oil-dependent American economy. Cre-
atedin 1975in responseto theturmoil associated with
the oil price shacks of 1973and 1974,the SPRis
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intended to protect the United Statesfrom interrup-
tionsintheflow of oil caused by political, military, or
natura causes. Americantaxpayerscontributeanan-
nua “premium” of upto $5.7 billionto reducetherisk
of oil-shock-induced economic devastation. Given
the United States' growing appetitefor imported oil
(asdomestic reserves continueto steadily shrink), the
SPR may beawiseinvestment for American oil con-
sumers. Thepetroleumindustry haslittleincentiveto
provide safeguards against price hikes and supply
shocks. Itisunlikely that an apparatuslikethe SPR
would exist without government intervention.

The SPR hasroughly 590 million barrel sof crude
oil stored in underground salt cavernsa ong the coast-
lineof the Gulf of Mexico. QOil fromthe SPR hasbeen
used for emergency purposesonly once, during the
PersiarGulf Warin 1991 (therewassomecontro-
versy at thetimeasto whether it wasnecessary to sl
off someof thereserve). The Department of Energy
(DOE), which administersthe SPR, spends $200 mil-
lionannually onmanagement and operation cods.
Taxpayerscurrently facethe additiond liability of fi-
nancing over $100 million for decommissioning and
moving part of the reserve because of problemswith
water intrusion and contamination (annualized cost of
$5t0$10million).%®

By far, thelargest cost associated with the SPR
resultsfrom forgoneinterest on the value of stock-
piledoil. Billionsof taxpayer dollarsareinvestedin

storesof oil, rather than ready for usein sustainable
and environmentaly friendly energy programs. Some
of thisloss could berecoupedif oil weretoincrease
dramaticaly invaue. However, alarge percentage of
SPR oil was purchased at amuch higher price than
theail ispresently worth. Theaverageacquisition cost
per barrel of oil stored inthe SPR between 1976 and
1995 was $27.30.%° The average market price of
that oil was $17.20in 1995, representing a capital
lossonacquisitionof almost$6 billion.® With the
current market price of oil below $12 per barrel, the
lossincreasesto morethan $9 billion. However, itis
possiblethat priceswill behigher a the point when oil
fromthereserve might be sold.

The DOE itself notesthat “the United Statesis
uniqueamong oil gockpilinginassgningal of thecost
of the reserve to the general taxpayer. Mostothe
stockpiling countries partialy shift the cost burdento
theail industry by requiringtheir oil companiestomain-
taininventoriesin excess of working needs.”! The
Greenpeacereport estimatesthetotal taxpayer loss
of the SPR from 1976 through 1995 at $57.5 billion
and estimatesthetotal annual cost at $5.4 billionin
1995dallars.

Estimatec&nnuakostoftheSPR:
$5.7billionin 1997dollars?

The Weeks Island Storage Site, located 95
miles southwest of NewOrleans and formerly
usedasasaltminebytheMortorsaltCo.,
nowserves as anintegral part of the Strategic
PetroleumReserve, with the capacity to store
up to 70 million barrels of oil. The graph on
the following page represents SPR funding
totals for 1976 through 1997.
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There are other protection costs associated
with gasolineusageinthe United Statesthat are picked
up by general taxpayersrather than oil producersand
consumers. For example the Coast Guard spends
about $455 million (with offsetting collectionstaken
into account) annualy on programsthat benefit ol firms,
such asmaintaining coastal shipping lanes, providing
navigational support, clearingice, and responding to
oil spills. The Department of Transportation’sMari-
timeAdminigration providesroughly $84 millionayear
insubsidiesfor USbuilt ships, including oil tankers.®®

Estimated annual cost of “other”
protection costs:

$566.3 million in 1997 dollars®

Police, fire, emergency response, and other
municipal servicesprovidevarioustypesof protec-
tionfor the oil transportation industry and motor ve-
hicleusers. Oftenthe market costs of these services
arepatidly interndized through toll sand user feesthat
target drivers. However, general taxpayers shoulder
the burden of themgjority of these protective service
costs. According to astudy by aresearcher in Den-
ver, 40 percent of policeactivities, 15 percent of the
fire department, and 16.4 percent of paramedic ser-
vices should be dlocated to automobile use.®

Using Federd Highway Administration (FHWA)
satistics, Mark Delucchi of the Ingtitute of Transpor-
tation Studiesat UC-Davisestimatestheexternd costs
of highway patrol and safety in 1990 at $7.4t0 $8.4
billion. Other local police protection costsrelated to

Local and municipal external costs associated with gasoline-
poweredotorvehiclesindudetheresporse of pdice, fire,
and emergency teanmstotraffic accidents.

motor vehiclesnot coveredin FHWA statisticsadd
$5.4hillioninexterndities.® Fireprotection costsat-
tributableto motor vehicle usetotaled between $1.4
and $3.2 billion in 1990 according to the Union of
Concerned Scientists. Judicia andlega system costs
imposed by motor-vehicle-related litigation addsan
additiona $4.8to$6.2 hillion. Jail, prison, probation,
and parole costsrun thetaxpayer another $3.9t0 $6.2
billion.

Estimated annual cost of emergency and
municipal motorvehicle externalities:

$27.2 to $38.2 hillion in 1997 dollars®”

Total Annual Protection Costs:
Low estimate: $88.5 billion or $0.65/gallon
High estimate: $140.8 billion or $1.05/gallon




19

ENVIRONMENTAL, HEALTH, AND SocIAL

CosTs oF GASOLINE UsaAGE

he production and combustion of gasoline causes

avariety of environmenta and health costs, most
of which arenot reimbursed by the petroleum industry
orthe operatorsof motor vehicles. Pdlutioncods
areborne by society intheform of increased health
care costs, lossof wagesdueto premature death, and
reduced quality of life, among ahost of other exter-
nalities. Themgjority of theenvironmenta externali-
tiescreated by gasoline usage aredifficult to quantify
inmonetary terms, meaning that estimatesof thesize
of damages can vary considerably depending onthe
methodol ogiesused by andysts.

Localized Pollution

Air pollution isperhapsthemost noticeableand
damaging externd effect of gasoline-based motor ve-
hicleuse. Motor vehiclesemit variousair pollutants,
including carbonmonoxde (CO), carbondioxide
(CO2), nitrogen oxides (NOx), sulfur oxides (SOx),
volatileorganic compounds (V OCs), particul ate mat-
ter (PM), and other toxic gases.®® These emissions
may causeahost of negative effects, including human
illnessand mortality, globa warming, ozonedepletion,
crop damage, reduced vis bility, deterioration of build-
ings, andacid rain. Trangportationisthelargest single

Gasaline combustion produces a variety of noxious air pollutants, including carbon monoxide, nitrogen oxides, suifur oxides, particulate
metter, and volatile organic compounds. These, in turn, contribute to serious health problens, acid rain, and global warming,
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sourceof pollutioninthe United States.

Human mor tality and mor bidity resulting from
air pollution emitted by motor vehicleshasbeen docu-
mentedinnumerousscientific gudies. Benzene, amgor
component of gasoline, isjust one of the human car-
cinogensfound in petroleum products. Cancer, car-
diopulmonary problems, and respiratory diseases, in-
cluding asthmaand emphysema, arecommonly linked
toauto pollution. Eyeirritation, poisoning from gaso-
lineingestion, and injuries caused by explosions, gas
spillage, and firesd soimposesignificant hedth costs®

Ground level ozoneisaprimary ingredient of the
smog that envelopsmany major American cities, par-

ticularly during the summer months. Urban ozone
pollution hasbeen linked to increases of over 25 per-
cent in hospital admissionsfor asthma. Recent scien-
tific evidencereveal sthat repeated exposureto low
levelsof ozone may cause moredamagethanisolated
exposuresto highlevels.”

Parti culate matter includes particlesof soot, met-
ds, androad dust. Fineparticlesarethemost serious
hedlththresat, asthey can penetrate deepinto thelungs
and aggravate respiratory problems. A recent study
determined that therisk of early desthincreased among
residentsin areaswith high PM levelsby 26 percent
over thoseinlesspolluted areas.™

ENVIRONMENTAL EFFECTSOFAUTOMOBILE EMISSIONS
Causes TRANSPORTATION SHARE ErFeCTS
OF ToTAL EMIssiONs

Carbon Monoxide 70% Health Effects
Global Warming

Hydrocarbons/Volatile 3B% Health Effects

Organic Compounds, AcidRain

except Methane

Sulfur Dioxide 5% Health Effects
AcidRain

Nitrogen Oxides 1% Smog Component
AcidRain
Global Warming
Algal Blooms

Carbon Dioxide 3% Globa Warming
Cancer

Air Toxins (Including 23% Cancer

Benzene) Particulates Health Effects

CFCs Health Effectsvia
stratospheric ozone
depletion
Damage to vegetation
Globa Warming

Odor from Automobiles Discomfort

and Diesel Exhaust

Source: TransAct—www.transact.org/er/aa.htm.




Carbonmonoxideis a colorlesspdorlesgyas,
which wheninhaed blocksthetransport of oxygento
thebrain, heart, and other vital organs of the body.
COisparticularly harmful to fetuses, newborn chil-
dren, and thechronicalyill.

Nitrogen Oxidesplay amajor roleintheforma-
tion of ground level ozone and account for athird of
PM pollution. NOx exposurecan causelungirritation
and weskenthebody’ simmunesystem, increasingthe
occurrence of respiratory infectionslike pneumonia
andinfluenza. Sulfur dioxide, likeNOx, poseshedlth
risksto children and asthmatics becauseit constricts
airwaysand cantrigger asthmaattacks.

Scienceisonly just beginning to unravel therela
tionship between toxic exposurelevelsand increased
human morbidity and mortality. Dueto datavaria-
tionsindinica and epidemiologica gudiesonthehedth
effectsof thevarious pollutants, health cost estimates
of the effects of exposure can differ by hundreds of
billionsof dollars. Increasingly, smaler PM islinked
incredibleresearchto lung disease. Earlier attempts
to put amonetary figure on the health costs of motor
vehiclepollution serioudy underestimated thelink be-
tween PM and mortality and morbidity. Thedollar
value of health effectsisthe sum of the costsof lost
work days, restricted activity, health caretreatment,
and areduced valueof life.

Thisreport relieson the estimates of environmen-
tal and social costsderived for the 1990-91 period by

Autto pallution causes $2 hillion to $4 billionworth of damege to
agricultural crops each year inthe United States.
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Mark Delucchi of ITSUCDavis. Delucchi estimates
therangeof theexterna cost of air pollution related to
human morbidity and mortaity at $24.3 to $450 bil-
lionin 1990 dollars.”” The spectacular rangeinthis
esimateislargdy reflectedintheuncertainty surround-
ing the hedlth effectsof PM and specificaly road dust
(particlesfromtiresgppear tobehighly alergenic, dso
particlesfrom brakelining wear are possibly carcino-
genic). Asthescientific evidence of the PM hazard
mounts, sowill thecost estimates. Moreconservative
estimates of human morbidity and mortality costsin-
cludethefollowing studies: $10hillion (MacKenzie),
$42.1 to $181 hillion (Union of Concerned Scien-
tists), and $4 to $93 billion (Gordon).” However, it
isimportant to recognizethat even though Delucchi’s
high estimateisamost twicethe size of the United
States’ annual defensebudget, thisfiguredoesnot in-
clude calculationsof hedlth costsindirectly caused by
motor vehicleactivity. For example, CFCsusedin
automobile air conditioners have contributed to the
depl etion of the ozone layer that filters harmful UV
light. Skin cancer incidence hasincreased exponen-
tidly inthelast decadesasaresult of CFC production
anduse. Thered health costsof motor vehiclepollu-
tion may perhapsbe measuredintrillionsnot billions
of dollars.

Estimated annual health costs
attributabldéo motorvehicles:

$29.3to $542.4 hillion in 1997 dollars

Agricultural crop lossesoccur asaresult of dam-
ageinflicted by pollutants attributable to motor ve-
hicles. Ozone and NOx arethe primary culpritsin
lowered cropyields. Acidraincanalsodamagecrops
and stunt agricultural productivity. Accordingtoare-
portreleasedn 1996by the EPA’'s Office for Re-
seachandDevelopmentair pollutionfrommotar
vehiclescausesbetween $2 and $4 billionin crop dam-
ageannually.” Delucchi’sestimateisvery close at
$2.1t0 $3.9 billion per year.

Estimated annual cost of crop damage
due to auto pallution:
$2.1to $4.2 billion in 1997 dollars
L ossof visibility resultsfrom motor vehicleair

pollution and imposessignificant externd codts. “Vis
ibility impairment occursasaresult of the scattering
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and absorption of light by particlesand gasesinthe
amosphere.... Thesame particleswhicharelinkedto
serious hedlth effects[sulfates, nitrates, organic car-
bon, and soot] can significantly affect our ability to
see.” ® Poor summer visibility inthe eastern United
Statesis caused by theinteraction of high humidity
with high sulfate concentrations, producing morehazi-
nessthaninthedryer climates of thewestern states.
Motor-vehicle-induced lossof vishility imposesava
riety of costsranging from decreased tourist spending
totravel delays(particularly inaviation).

Estimated annual cost of decreased visibility:
$6.1to $44.5 billionin 1997 dallars™

Pollution damageto buildingsand materials
can belinked to the chemical compoundsreleasedin
theexhaust of motor vehicles. Acidrain, whichforms
whenwater interactswith NOx and SOx inthe atmo-
sphere, contains acidic compounds that speed the
decay of buildingsand materials. Theravagesof air
pollutionand acidrain particularly imperil higtoricbuild-
ingsand statues. The costsof repairing the decay can
be extens ve and in some casesthe damage cannot be
undone, representing alossto our cultural heritage.

Estimated annual cost of pollution
damage to buildings and materials:

$1.2 to $9.6 billion in 1997 dollars

Planet-Wide Effects

Global warmingisaninevitibleresult of thecon-
centration of “ greenhouse gases’—particularly carbon
dioxide, methane, and nitrous oxide—intheearth’'s
amostphere, leading aamospheric scientistsagree. The
Intergovernmental Panel on Global Climate Change
(IPCC) inacomprehensive 1995 report concluded
that “the balance of evidence suggeststhat thereisa
discerniblehumaninfluenceongloba climate.” "’

The American transportation sector isadriving
forcebehind globa climatechange. After atrend dur-
ingwhich cars average mileage per galonincreased
fromthe 1970suntil thelate 1980s, the nation’sfleet
of vehiclesisgetting lessefficientinthe 1990s. More
and more Americansaredriving oversized gasguz-
zlingtrucks, vans, and sport utility vehicles, many of

Urban haze obscures visihility in many large US cities. Other
ramifications of auto pollutioninclude human health problerms
and damage to buildings and other urban structures.

which get barely half the mileage of the average se-
dan. Becauseof this, thetransportation sector isover-
taking utilitiesand manufacturing industriesasthe pri-
mary consumer of energy and emitter of greenhouse
gases.

Estimates of the cost of global warming citedin
thisreport are based only onUS emissonsandthe
resulting domestic externdities. Obvioudly thisnar-
row estimate of the costs of climate changeignores
thesignificant impact of US emissionsontherest of
theworld. The United States accountsfor approxi-
mately 26 percent of global oil consumption and 22
percent of grossworld product, but only 4 percent of
theworld'spopulation.” 1f China, for example, with
amost one quarter of theworld’s population and al-
ready inthegrip of asevereenvironmental pollution
crisis, wereto match the per capitaoil usage of the
United States, theimplicationsfor globa warming
would be catastrophic. Americanscontinuetowaste
energy and emit greenhouse gases asif therewereno
cimaticor environmental costs Therehasbeenafailure
by USIleadershipto recognizethelong-termimplica
tionsand communicatewith industry and thepublicin
order toformulate responsible energy and transporta-
tionpolicies.

ThelPCC'sdataindicatethat “ globa mean tem-
perature hasincreased between 0.3° and 0.6° C (up
to 1° F) sincethelate 19th century.” Given current
emissionstrends, global temperaturesare expected to
increaseancother 1.0° to 3.5° Chy 2100. “Inall cases
theaveragerate of warming would probably begreater



thananyseenin thelast10,000years....Warmer
temperatureswill lead to amore vigorous hydrologi-
cal cycle; thistrandatesinto prospectsfor more se-
veredroughtsand/or floodsin some placesand less
severedroughtsand/or floodsin other places.”® Be-
foretheindustrial revolution, the earth’satmosphere
contained 280 ppm of CO2,by 1997the average
level of CO2 had increased to 360 ppm. Variouses-
timatesby IPCC scientists put the CO2 levelsat the
end of the next century at somewhere between 500
and 800 ppm.®

The potential environmental and health costs of
globa warming could be astronomical. To keep our
gas-guzzling carsrunning today, werisk aninter-tem-
poral disaster: cheap gasolinetoday inreturnfor a
hotter, poore, deadlieplanettomorrov. As many
Americans have witnessed firsthand over thelast de-
cade, globa warming means more powerful and ex-
tremewesther, thusincreasing agricultural lossesand
property damage (Seeinsurance costsin next section).
Astheaverage surface temperature of the earth con-
tinuesto rise, existing ecosystemswill beunder in-
creased stress Forests weakened by drought and
diseasemay burn moreeasily and frequently. Certain
animal and plant speciesmay beunabletosurviveina
changed climate. The geographic range of diseases
such asmaaria, hantavirus, dengue, and cholerahas
been steadily spreading northward fromtropica climes
up into the heart of the United States. Accordingtoa
study publishedinthe Journal of the American Medi-
cal Association, malaria, which currently killsabout
2 million peopleannually, could cause an additiona
million deaths each year asaresult of globa warm-
ing 81

' Inthe United States alone, according to astudy
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by the Ingtitutefor I nternational Economics, a2.5° C
mean temperatureincrease by the year 2025 would
“trandaeinto overdl damagesof $60 billion annualy
fromagricultural losses, arisein sealevel, increased
mortality, lossesto the ski industry, increased el ectri-
ca usefromair conditioners, and lost water supply.”#
If, asthe |PCC predicts, thesealeve risesby upto 3
feet over the next century, huge dikeswould haveto
be constructed to protect coastal metropolitan areas
at acost of $1 billion per mile based on construction
experienceintheNetherlands® Using agreenhouse-
gasemissionsmodel which excludesmany potential
climatechangeexterndities, Delucchi estimatesthean-
nual globa warming “damage’ cost of USfuel cycle
emissionsfrom $500 millionto $9.2 billionin 1990
dollars. Union of Concerned Scientists estimates of
thecurrent US cost of globa warming dueto USfuel
cycleemissionsof greenhouse gasesrangefrom $3.0
to $27billion (1996dollars). Of course someof
golba warming's consequences, including theloss of
humean lifeand biologica species, cannot truly bequan-
tified monetarily.

Estimated annual cost of climate change:
$3.0to $27.5 billionin 1997 dallars®

Water Pollution Costs

Water pollution can belinked to several aspects
of theoil industry and the transport sector. Asmen-
tioned in the section on government program subsi-
diestotheoil industry, leaking underground storage
tanks (L USTs) contaminate underground aguifers. Qil

Cleanupinthe aftermeth of the Exxon
Valdez disaster. Thetotal costofthe
spill probably exceeded $7 billion.
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Itisdifficultoputapricagonmanyenvironmenidnse-
guences of anail spill. Some damage cannot be undone.

spillsininland waterways, harbors, and oceansrepre-
sent another significant environmental externality of
gasolineusage. Other major sourcesof water pollu-
tion associated with motor vehiclesareroadway de-
icing, urban runoff of enginefluids(i.e. motor ail), and
roadside herbicides. Inaddition to direct water con-
tamination, motor vehiclesand roadway infrastructure
have amajor impact onwetlands, streams, rivers, and
shorelines. Concentrated runoff fromroadway drain-
age systemsleadsto increased flooding of waterways
aswell asstreambed erosion. Roads can create bar-
riersthat starvewetlands of their water sources. The
externditiesimposed by motor vehiclesinclude* pol-
luted surface and ground water, contaminated drink-
ing water, increased flooding and flood control costs,
wildlife habitat damage, reduced fish stocks, and loss
of unique natural festures.”®

L USTsand Oil Spillsimpose significant envi-
ronmentabndhealthcosts.As notedearlie, EPA
spendsabout $300 million annualy on LUST clean-
upand hassubsdized billionsinoil pill clean-up codts.
“Largequantitiesof petroleum arereleased fromlesks
and spillsduring extraction, processing, and distribu-
tion.”® Recent government policiesandinitiativeshave
been successful ininternalizing cleanup expensesas-
sociated with spillsand leaking tanks (viathe Oil Spill
Liability Trust Fund and other financia requirements
and taxes established by the Qil Pollution Act of
1990).8" Set asidefundsoften pay only for superficia
clean-up and do not remedy damage doneto thewa-
ter supply and manifested in higher medical billsand
lower cropyidds. TheinfamousExxonVadez spill is

aprimeexampleof themagnitude of externalitiespro-
duced by ail spills. Exxon spent $1.28 billionona
cleanup effort that collected only 20 percent of the
crudereleasedrom thetanke. Thedifference be-
tween very polluted water and dightly less polluted
water iscertainly of lessvaluethan the difference be-
tween dightly polluted water and pristinewater. In
other words, the $1.28 billion did not effectively re-
pair theenvironmenta damageinflicted by theail saill,
because it left 80 percent of the crude in the water
(eachfish, bird, and seamammal can only bekilled
once). Theactual cost of the Exxon Valdez spill was
probably well in excessof $7 billion. Onestudy esti-
mategthatoil tankersspill 0.02to 0.11 percentbof
their contents, imposing an external cost of $0.10to
$0.47 per gallon of gasoline produced fromimported
crudeoil &

Estimated annual environmental
cost of ail spills:

$2.2billionin 1997dollars®

Roadway de-icing and run-off materidlshavea
profound impact on water quality and plant and wild-
life. Road de-icing sdtspollutegroundwater, streams,
andrivers, adversdly affecting fish and the growth of
plants andtrees. The salt dsodamages materials,
speeding up the corrosion of metasin bridges, infra-
structure, and automobiles.

Inadditionto sat pollution, water contamination
and environmenta degradationresult from herbicides
appliedto roadsides as part of vegetation control pro-
grams. Other toxins, contained in crankcaseail, anti-
freeze, and transmission, hydraulic, and brakefluids,
aso contaminatewater. Approximately haf of al ve-
hiclesinuseon USroadsareleaking fluids, and an
estimated 500 million gallonsof enginelubricating flu-
idsareeither burned or lost to leaking, with another
180 million gallons disposed of improperly into the
groundor roadway drainage sygems.® Thisroad-
waly runoff istoxicto avariety of aguatic organisms
and hasseriousenvironmenta implications.

Estimated annual cost of roadway
de-icingand runoff:
$2.0to $5.2 billionin 1997 dallars™
Thehydrologicimpact of roadwaysand park-

inglotscreatessignificant externdities. By increasing
theimpervioussurfacein agiven area, they concen-



tratestormwater runoff, thusintensfying flooding, silt-
ation, and erosionin waterways. Roadway culverts
interferewith fish mobility. Reduced flow and vegeta-
tion cover near roadwayscanincreasewater tempera-
tures, which affectsthe aguatic equilibrium. Many
streams and wetlands have been severely degraded
by the construction of roadway beds and drainage
systems. Thedisruption of waterwaysand the dam-
ageinflicted on their ecosystems by roadsand park-
ing lotshasaprofound effect not only onwater quaity
but aso ontheenvironment asawhole. Todd Litman
of theVictoriaTransport Policy Ingtitute estimatesa
total annual national runoff cost of $22 billionin hy-

drologicimpact.

Totalannuakostof watermpollution
and hydrologic impact:

$4.2t0 $29.4 billionin 1997 dollars®

Other Pollution Costs

Noisepollution and vibrations created by motor
vehicdesimpact thelivesof millionsof Americansdally.
Noiseisoften overlooked ashaving an environmental
or healthimpact, even though the external costs of
motor vehiclenoisearered (dthough difficult to quan-
tify). Obvioudly, if noisewerenot considered aprob-
lem, therewould be no need to build costly and un-
sightly barriersto protect homesand businessesfrom

Annual road de-icing and runoff costs may reach $5.2 hillion.
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thesoundsof highway traffic. Roadway noisecauses
stressand fatigue in many people and may reduce
worker productivity in those exposed to high levels.
Lower property values near heavily traveled roads
provideanindication of theexterna cost of noisepol-
lution. Variousstudieshave shown adirect correla
tion between declining property vauesand increasing
trafficvolume.

Annualcostof noisepollution:
$6.0to $12.0 billionin 1997 ddllars®

Wastedisposalrelated to motor vehicle use
imposesavariety of environmental, health, aesthetic,
and economic externalities. Used tires, batteries,
scrapped cars, fluids (seewater pollution section), and
certain semi-hazardous material sare, more oftenthan
not, disposed of improperly. Wastetiresare particu-
larly difficult to deal with and often end upin huge
pilesat landfills, asthey can not be safely incinerated
or efficiently recycled. Tirepilesoften becomebreed-
ing groundsfor variouspests|like mosquitoes, which
thrive on the standing water that collectsinsidethe
tires. Americansdispose of some 250 millionwaste
tireseach year, and approximately 3 billionwastetires
stinAmericanlandfillsat any giventime, accordingto
Doug Howdll of the Environmental and Energy Study
Ingtitute. Thecost municipalitiespay to processthese
automotive waste productsisabout $1.50 per tire.*
Used batteriesoften end upinlandfills, leaching lead
and contaminating soil and groundwater. Waste oil
and antifreeze, contai ning heavy metal sand other tox-
ins, often end up indumpsinstead of being properly
processed and recycled.

Annual cost of external motor vehicle wastes:
$4.4billionin 1997dollars®

Costs of Spraw

Theland-useimpact of motor vehiclesandrelated
trangportation infrastructureisreadily gpparent in met-
ropolitan areasacrossthe country. Thesorawling low-
density land use patternsthat have characterized de-
velopment in the second half of the 20" century has
beenlargely facilitated by American subsidization of
motor vehiclestothedetriment of other modesof trans-
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port. Theexternal costsof sprawl runthegamut from
ecological damageto the breakdown of community
cohesionand quality of life. Transportation andland
usearehighly interactive, makingit very difficult to
measureall of thedirect and indirect environmental,
economic, and socia costsimposed by motor vehicles
and roadways. Thefollowing breakdown and cost
analysisof theimpact of sprawl islargely based on
Todd Litman’'sresearch. Heisonethefew transpor-
tation andyststo have attempted to quantify and mon-
etizetheexternalitiesof sprawl.

Thosewho criticize the characterization of urban
sprawl asan external transportation cost, argue that
sprawl isaland-use management i ssue, not amotor
vehicleissue. Certainly, thereareother factorsat play
in the suburbanization of America (low mortgage
rates, tax codesthat encourage home ownership, so-
cioeconomic problemsin theurban core, etc.). How-
ever, itishard to deny the negative land-use effects
caused by the country’s highway-oriented devel op-
ment. Automobileusecreatessprawl by first degrad-
ing the urban environment asahigh percentage of land
ispaved for roadwaysand parking, encouraging many
toleavethecitiesin search of greener surroundings.
Thosefleeing the concretejungle of theinner core of-

tenend uplivinginlow-density developmentswhich
cannot economically sustain masstrangt systems. As
development in these areas matures, thereisan al-
most totdl reliance on automobiles, asresidents must
drivefarther distancesthan city dwellersto get to com-
mercial centers. Theincreased travel time addsto
vehicle costs, pollution, and congestion. Ascondi-
tionsbecomeincreasingly intolerable, thereispres-
sureon residentsto move even further out to escape
theprison of inefficient land use. Unfortunately, more
often than not, this perpetuatesthe destructive scourge
of sprawl. One need look no further than the North-
east trangportation corridor to seewhat poorly planned
low-density devel opment lookslike; whereone ge-
nerictowninfested with strip malsbleedsinto thenext
faceless suburb, and open spacesarefew and far be-
tween.

The environmental impact of spraw! begirs
with the clearing and paving of land for roadwaysas
therelentlessmarch of development isset in motion.
Itisestimated that over 1 percent of thetotal surface
areaof the United Statesispaved roadways, parking
aress, and driveways.* Automobile-dependent sprawl
has serious consequencesfor wildlife habitats. Roads
create barriersand fragment wildlife popul ations, re-

Suburban homogeny is aresult of an automobile-reliant culture and the associated development of sprawd.
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AVERAGE TRAVEL TIMETOWORK INTHE UNITED STATES

1980 1990

TrAVEL TIME TO WORK NuUMBER PeERCENT NuMBER PERCENT
Total 94,487,095 100.0 111,664,249 1000
Lessthan10minutes 16,871,572 179 18,257,921 164
10to 19 minutes 31,846,602 337 36,980,181 31
2010 29 minutes 18,849,260 199 22,436,930 2.1
30to 44 minutes 15,996,009 169 20,063,109 180
45 minutesor more 10,923,652 116 13,936,108 125
Mean travel time (minutes) 217 24

SourcelU.S.Bureauof Census—wwv.census.gov/population/socdemo.journey/ustime.txt.

ducing both the habitat sizeand mobility of animals.
Motor vehiclesareoften thegreatest predator of wild-
life. AccordingtotheHumane Society andthe Urban
Wildlife Research Center, morethan onemillionlarge
animalsarekilled each year on American highways.

The most obvious effect of spraw is the destruction of natural
environments. More than 1 percent of the United States’ 3.5
million square miles of land areaiis covered by pavemert.

Speciesaverseto crossing roads often suffer asare-
ault of isolationindwindling pocketsof habitat. Roads
adsoincreasethe access of hunters, poachers, and en-
vironmentaly irreponsblehikerstofragileand exotic
habitats. Land development often bringswithit new
speciesof floraand faunawhich can destroy native
Species.

Much of theUnited States most productivefarm-
land islocated within atwo-hour drive of amgjor city.
Every minuteinthiscountry severd acresof highqudity
farmland arelost to sprawl.®” Inaddition to pristine
wildernessand farmland, other environmentally impor-
tant greenspaceis gobbled up by sprawl. Asthese
lands are paved over, important biological processes
areinterrupted. Impervioussurfaces, such asroads
and parking lots, seriously degrade watershedsand
increasefloodng. Paved surfaces alsohave aheat
idand effect, oftenraisinglocal temperaturesby 2° to
8° Finthesummertime.® Althoughthemoredensely
developed city areas have moreimpervious surface
overal, the per capitaland coverageis much greater
inlow-density suburban conditions.

Estimated annual environmental impact
of spram development:

$58.4 billion in 1997 dollars®

Aesthetic degradation isanother symptom of
sprawl. Cultural sites (which often generate tourist
dollars) can bedestroyed aesthetically by trafficand
theugly roads de devel opment that isepidemic across
theland. Stripmallswithlargeparkinglotsand visu-
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aly jarring signstypically spoil beautiful landscapes.
Property adjacent to heavily traveled commercid strips
reflectsthe external cost of aesthetic degradationin
theform of lost redl estatevaue. Calculatingthecosts
of visudly anarchic, architecturaly bankrupt stripmals
along roadsmay seemto someafrivolousendeavor,
but shouldn’t westriveto build visudly pleasing com-
munitiesthat are morethan just dysfunctionally utili-
tarian? A particularly ugly commercial stripin Bos-
ton, which sullied waterfront views, isestimated to have
lowereddowntownpropertyvaluesby asmuchas
$600 million.1®

Estimatec&nnualkostof spraM in termsof
aesthetidegradation/lossf culturalsites:

$11.7billionin 1997dollarg™®

Thesocial impactsof sprawl are perhagpssome-
what subjective, but the evidenceisvisibleinevery-
day life. Litmanarrivesat anannual cost of about $58
billion. Severd researchershaveargued that roadsand
traffic tend to degrade public spaces and reduce com-
munity interaction and cohesion. Peopleliving on
heavily traveled roadsarelesslikely tovist neighbors,
anditisdoubtful that anyoneenjoyssitting onthefront
porchinhaing car fumes. Widening roadsto optimize
themfor vehicletraffictendsto foster fedingsof socid
alienation, placelessness, and isolation. Daniel
Carlson, author of abook onland use, transportation,
and communitiesarguesthat “ automobile-based de-

The growth of low-density suburbs has increased the amount
of time commuters spend traveling toand fromwork (see chart,
page 24) and sitting intraffic.

vel opment hasreduced opportunitiesfor publiclifeand
magnified the polarization of our society by aggravat-
ing thegeographical and time barriersbetween people
with differentincomes, and by making it moredifficult
for thosewho don’t own carsto participatein life out-
sidetheir communities.” 1% Non-drivers suffer when
corner stores close under competitive pressurefrom
mega-storethatareonly accessibldy ca. Long
commutesput additional strainonthesocial fabricas
driversreturn home stressed and frustrated from bat-
tlingtrafficand“roadrage.” When peopledonot live
and work in the same community, asis thecaseor
many in our sprawl culture, thereislessincentiveto
careabout local environmental and social issues.

Estimated annual social costs of spraw:
$58.4 billionin 1997 dallars®

I ncreased municipal costsresult from the eco-
nomicinefficencesof low-dendty devel opment. Low-
dengity land usetrand atesinto higher per capitapub-
lic expendituresfor roadway infrastructure, utilities,
emergency services, government services, and schools.
Traditionadly, rural residentsaccepted lower levelsof
basic services (roads, sewers, etc.), but new sprawl
residents often expect ahigher level of servicesand
demand urban-style amenitiesintheexurbs. Zoning
dsoplaysasgnificantroleintheinefficienciesof low-
densty development by creetingtwodigtinct infrastruc-
turesin place of thetraditiona multipurposetownor
city. With thehomeandtheworkplaceseparated,
often by long auto commutes, two well-serviced de-
velopmentsare created with duplicateretail, service,
and parking ingtitutions: the bedroom community and
theofficepark.

Estimated annual increase in municipal costs:
$53.8 billionin 1997 ddllars®*

I ncreased transpor tation costsresult fromlow
density, automobile-oriented land-use patterns. Ac-
cessto destinations such asemployment, commercia
andretall establishments, and socid activities, islargdy
dependent upon theautomobile. Travel coststendto
increase with larger distances between destinations.
According to arecent study, householdsin low-den-
sity suburbs generate 66 percent more vehicle-use
hours per person than smilar householdsintraditiona
cities. Low-density dwellersend up spending greater



amountsof timeintheir cars; they often find them-
selvesstuck in highly congested traffic that generates
ar pollution, lowerstheoverdl efficiency of theauto-
mobile, and degradeslow-density dwellers quality of
lifeinrelationtothoselivingin centralized locations
wheremotorvehicletravelis notanecessit. Cars
travelling moremileseach year also cost their opera-
torsmorein maintenancecodts. If gasolinepriceswere
to riseabruptly, thoseliving in auto-dependent devel -
opmentswould face significant economic cogts, asd-
most all aspects of commerce become more expen-
sve

Estimated annual sprawi-related
transportation costs:

$145 billion in 1997 dollars'®

Litman takesthetotal of these cost estimatesfor
sprawl and reducesit by 50 percent to avoid double-
counting such factorsasair pollution, environmental
degradation, and theinfluence of other sprawl ‘induce-
ments such asmortgages, free parking, federal hous-
ing programswhich favor low-dengity developments,
and socia phenomenalike‘ whiteflight. Withthese-
rious study of the costsof sprawl still initsinfancy,
thereissmply not yet enough datafor ahighly accu-
rate estimation of costs. However, the presumption
that the combination of roadsand the ' driving culture
arethegreatest catalyst for sprawl, imposing enor-
mousenvironmenta, socia, aesthetic, public, and eco-
nomic costs, isbacked up by agrowing body of trans-
portationresearch. It may well bethe casethat sprawl
costsareequa to Litman’sfull estimate of $327.4 bil-
lion; however, the estimate bel ow takesthemore con-
servativerange of 50to 75 percent of histotal.

Totalcostof sprawlattributableo
motorvehicleuse:

$163.7 to $245.5 billion in 19971%
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Thebarrier effect of roadsrepresentsthe costs
imposed by motor vehicle users on non-motorized
travel. Traffic hasaprofound impact onthemobility,
safey, andwell beingof pedestrianandcyclists.
Roadwaysheavily traveled by carsand trucksdegrade
the experience of walking or riding and force many
individualsto drive short distancesdueto safety con-
cerns. Traffic speed and volume arethe magjor deter-
minantsof thebarrier effect. School systemsacross
the country spend an increasing percentage of their
operating budgetson busing childrenwho livewithin
walking distance of schools, becausetraffic patterns
makeswalking too dangerous. Unfortunately, most
roadsbuilt during thelast several decadeswerede-
signed primarily with motor vehiclesinmind, consd-
ering cyclistsand pedestriansonly asan afterthought
or ignoringthementirely.

Estimatednnuakostofthebarriereffect
$11.7t0 $23.4illionin 1997dollars”

Summaryof Total Environmental,
Health, and Social Costs

Thisestimaterepresentsan attempt toincludeas
many major well-researched and quantifiable cost fac-
torsaspossible. Many health and environmental ef-
fectsof petroleum exploitation are ftill being discov-
ered. Similarly, analyzing the ecol ogical impact of
motor vehicleuseisatruly gargantuan and daunting
task. Air, water, and soil pollution, aswell ashabitat
destruction, areall interrelated problems. Itisvery
difficult toassgndollar vauesto cogtsthat areat once
intangibleinthe current economic system (in part be-
causethey have been externdized from gasolineprices)
and yet quantifiably hugein termsof thesocia and
environmenta health of theplanet.

Total Annual Environmental, Health, and Social Costs
Low estimate: $231.7 billion or $2.00/gallon
High estimate: $942.9 billion or $8.13/gallon?°®
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OTHER IMPORTANT EXTERNALITIES OF

MoTor VEHICLE UsE

S dependenceon imported oil has a signifi

cant effect on theAmerican economy. Inaddi-
tionto the opportunity costs created by the country’s
need to import vast quantitiesof crudeoil, thereare
other important economic factorsto consider. Obvi-
oudly, the costs of energy security aredriven up sub-
gantialy by theAmerican trangportation sector’sover-
whelming dependence on petroleum (97 percent).1®
Section |11 of thisreport covered the high cost of pro-
tecting ail, including military expendituresin the Per-
sian Gulf and in maintaining the Strategic Petroleum
Reserve. There are other externalities relating to
America sincreasing appetite for imported oil that
ought to beincluded in our estimateson thereal price
of gasoline.

Economicvulnerability resultsfromrelianceonthe
priceand availability of asnglecommodity. Certainly,
the United States has made a seriousthough untested
efforttoreduceherisk from pricespikesin theoil
market by encouraging prodiction in non-OFEC
countriesand through the creation of theingtitutionsof

thelEA andSPR (thel EA wouldopeaateanoil ra-
tioning system among member states, alowing them
to conserve and pool petroleum resources). Withthe
current supply glut on theworld oil market anyone
suggesting thepossibility of apricehikeanytimesoon
isquickly greetedwithridicule. But then, whoamong
theworshippersof the 1990s-style* utopian freetrade”
expected the Asanfinancid crissor therecent dump
of worldfinancia markets? Thefact remainsthat de-
spitethe numerous proclamationsof afundamentally
“new economy” with permanent prosperity, sSUppos-
edly created by acombination of deregulation, glo-
balization, low inflation, and the high-techinformation
revolution, economic disruptionsand distortionswill
continueto occur. The sputtering globa economy has
dampened demandfor il inthe near term. However,
itisnot hard to imagineascenario inthe not-so-dis-
tant futurewhen demandfor oil inEast Asacombined
withingability inthe Persan Gulf (whereapproximately
70 percent of theworld s proven oil reservesarelo-
cated) sendsthe price of crude on an upward trajec-

American dependence onimported oil has tied
the fortunes of the United States to thase of such
volatile regions asthe Middle East. Inthis photo-
graphakerfrontheSpaceshuttl®iscovery
on Sept. 18, 1991, smoke pours from Kumeiti oil
fields, which Irad foices hadsetadaze inthe
waning days of the Persian Guif War.



tory.

Inrecent years, USnet oil importshave accounted
for dmogt half of the country’ smerchandisetrade defi-
cit. Asthesinglelargest component of thetrade defi-
cit, oil import purchasesrepresent ahuge outflow of
American capital. Additionally, the United States
termsof tradeare diminished by thegrowing need to
purchaseimported crude. Domestic ail productionis
expected tofall dramatically over the next decadeas
existing fields are exhausted and rel atively few new
reservesarediscovered, meaning Americawill beeven
more desperateto buy foreign oil. TheUnited States
consumesroughly 25 percent of theworld'soil pro-
duction, creatingamonopsonigtic effect.*° Inother
words, high US demand increasesinternational oil
prices,imposingacostonall oil consumers.The
Americanlevel of demand al so raisesthe economic
rent paid for ail, transferring wealthto oil producers.
Thisinturn, reduces demand for US goods and ser-
vicesand lowersoverall economic growth. Several
studiesin recent yearshave concluded that money spent
onimportedail islargely lost totheAmerican economy,
with gasoline purchasesproviding relatively few jobs
per dollar spent (most area so not high wagejobs).*

Thepriceeffect (apecuniary externdity or wedlth
transfer between consumersand producers) of using
petroleum fuel sfor motor vehicles causesnon-trans-
portation petroleum product usersto pay moretofor-
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eign oil producersdueto the effect on oil prices of
demand for motor fuels. Theamost tota dependence
of the UStransportation sector on petroleum fuelshas
created an externality in theform of higher pricesfor
consumersand producersusing oil for non-motor ve-
hicle purposes. Delucchi estimatesthe cost of this
price effect for the 1990-91 period at $4 to $8.4 bil-
lion.*2

A sudden changein the price of oil has the
potentia to serioudy damagethe USeconomy. The
potentia lossin GNP dueto petroleum usearisesfrom
the“inability of theeconomy to adjust instantly torgpid
changesinthepriceof oil.”*®* The SPR offerspro-
tectionagang priceand supply shocksfor dightly over
one month. Whilethis provides someroom to ma-
neuver during short periodsof market or security vola
tility, it cannotstoptheeconomiconsequencesf
longer-term pricehikes. Rising petroleum pricesre-
sultinrigng transportation costs, which consumersend
up payingfor intheformof higher retail prices. Com-
panieswhose profit marginsare sengitiveto transpor-
tation costs are forced to pursue cost-cutting mea-
suresthat may result in layoffs. Oil price hikescan
trigger inflationary pressuresasoccurred during the
1970s. Thehigher cost of transport also hasthe po-
tential to negate gainsin productivity. TheAmerican
economy ismuch more dependent on oil than those of
comparably devel oped countriesin Europe, which

Ameassive tanker moves crude ol toa
refinery onthe way to gasoline punmps
inthe United States. Adisruptioninthe
flowof all coud have devastaingfi-
nancial repercussions.
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could react with moreflexibility to rising petroleum
prices, thusthe United States potential for GNPIloss
ismuch greater. Delucchi estimatestheexpectedloss
dueto asudden changeinoil pricesat $1.6t0 $30.5
billionin1991 dollars.*

Estimatecinnualcostof USoll
import dependence
(notincludingprotectioncosts):

$5.0to $10.1 billion in 1997 dollars

In case of asudden pricerise:
$7.0to $36.8 billion in 1997 dollars*

Trave delays caused by congestion and overre-
liance on automobilesimpose serious social and eco-
nomic cogts. Individual sdependent upon automobiles
must deal with other driversasthey attempt to travel
to and fromwork. Often, accidentsor traffic back-
upsoccur on heavily traveled roads. Theeconomic
costsof congestion arewide-ranging and difficult to
estimate but thereislittle doubt thatthey are quite
large. Losttime, wasted fudl, andincreased insurance
premiumsdueto accidentsareeasly quantified. How-
ever, perhapsjust assignificant arethe effectsonthe
health and mental well being of drivers, suchasin-
creased blood pressure, frustration, aggressivedriv-
ing habits, and road rage. Weary driversshow up at
work late or in alessthanideal state-of-mind, thus
lowering workplace productivity. Travel delaysnot
only sap productivity and causeworkerstoforgo paid
time, they also displaceunpaid activities, such aslei-
suretime, civic activities, and time spent with family
andfriends. Delucchi estimatesforegone paid work
costsat $9.1t0 $30.5 hillion, lost unpaid activity time
at $22.5t0 $99.3 hillion, and extrafuel consumption
costsat $2.3t0 $5.7 billion.'* MacK enzie estimates
acost of $8.1 hillioninincreased vehicleinsurance
premiumsrelating to congestion and travel delays.*
A GAOreport from 1989 figurestheloss of national
productivity dueto travel delaysat $100 billion per
annum and estimatesthe cost of truck delaysat $24
to $40 billion each year.1'®

Estimated annual cost of travel delays:
$46.5to $174.6 billion in 1997 dollars**®
Uncompensated damagesfrom accidents, or

the portion of accident costsnot bornedirectly by driv-
ers, represent amajor external cost of motor vehicle

Travel delays may cost Americans up to $174.6 billion ayear.

use. Productivity lossesresult from motor vehicleac-
cidentsintheform of lost earningsduetoinjuriesor
deathsand lower productivity intheworkplaceand at
home. The majority of these cods are recovered
through insurance policies, dthough federal and state
governmentsand non-motoristspick up about 23 per-
cent of productivity loss, or approximately $18.3 bil-
lion. Medical expensesnot covered by insurance or
thedriversinvolved in accidents adds another $3.8
billion in uncompensated damages. Workplace costs
not borneby driversinclude expensesassociated with
recruiting and training replacementsfor injured or killed
employees; employers also must make up for lost
worker productivity that resultswhen employeesen-
gageinworkplace conversations about accidentsor
misswork to carefor accident victims. These costs
total about $600 million. Thepain, sufferingand re-
duced qudlity of liferesulting fromtraffic accidentsfall
squarely on accident victimsand their families. While
driversbear themgority of these coststhrough insur-
ance, itispedestrian and cyclist victimsof car acci-
dentswho bear theexterna cost of roughly $54.4 bil-
lionannudly.

Annual cost of uncompensated
damages fromaccidents:

$18.3to $77.2 billion in 1997 dollars'®

Subsidized par kingimposesconsderable exter-
nal and socia costson society and specificaly onthose
who donotown or opaatemota vehicles. Some
costsrelated to parking facilitieshave been coveredin



other sections, but herewe consider the perk of free
or reduced-rate parking provided by retailers, em-
ployers, and thegovernment. Many masstrangit sys-
temsare rendered i neffective by the one-two punch
of low-density land use and free parking. Most mo-
toristsreceive someform of parking subsidy; only 5
percent of driving commuterspay full parking costs,
while 9 percent pay subsidized ratesand theremain-
der park for free.?! Government hel pssubsidize park-
ing through local zoning lawsthat require devel opers
to build more parking spacesthan themarket demands;
theresulting oversupply pushesthe market price of
parking downtoward zero. Most employee parking
isexempt fromfedera incometax, and can beameans
of avoiding taxesfor both employersand employees.
It ismuch cheaper for employersto pay for employ-
ees parking spacesthantoincrease employees saa
riesand pay additional social security and other ben-
efit costs. Freeparking alsoincreasestheincentive
for workerstodrive, making morefud efficient trans-
portation options|essattractive.

Estimated annual cost of subsidized parking:
$108.7 to $199.3 hillion in 1997 dollars'®?
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Weather-related financial lossserioudy affects
theinsuranceindustry. With approximately one-third
of annua greenhouse gasemissonscoming from mo-
tor vehicleexhaust, it isstatistically reasonableto at-
tribute 33 percent of theincreasein stormrelated in-
surancelosses (dueto climate change) asan externdl
cost of gasolineusage. According to Christopher Ha-
vin of the Worldwatchlnstitute,insurancdosses
cawsedby climatechangerelatedveathe damage
totaled morethan $36 billionin 1995.'2 Astheaver-
agegloba temperaturerisesand the destructive power
of stormsincreases, insurance | osses can be expected
to grow exponentially. Thisrepresentsaformidable
financid chdlengetothe$1.5trillion-a-year insurance
industly. Theeconomiadrainof insurancdosses
caused by theoccurrence of numerous* hundred-year”
weather disasterseach year could shatter theindustry
and ultimately cripplethe US economy, unless steps
aretaken soonto dleviatethe problem.

Estimated annual cost of
weather-related insuranceloss:

$12.9 hillionin 1997 dollars™®

Total Annual Cost of “Other” Economic Costs:
Low estimate: $191.4 billion or $1.59/gallon
High estimate: $474.1 billion or $3.95/gallon

Estimate w/petroleum price spike:
$500.8 billion or $4.17/gallon
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THE ReEaL PRrICE oF GASOLINE

THE EXTERNAL AND SociaL CosT oF GASOLINE

Low estimate:
High estimate:

$4.60/gallon or $558.7 billion/year
$14.14/gallon or $1,690.1 billion/year

Estimate assuming oil price spike and new tax subsidies:
$14.37/gallon or $1,718.9 billion/year

THE ReAL PRrice oF GASOLINEL?®

Low estimate:
High estimate:
Wi/price spike:

A sthesefigures show, thereal price of gasoline
issignificantly higher than theprice paid by the
average consumer at theloca filling station. Sowho
paysfor the difference between the price at the pump
andthetotal cost of agallon of gasoline? Theanswer

isnot simply all of us butisrathe more complex.

Theexternalitiesand social costs created by motor
vehicleusageinthe United States haveinter-tempora
consequences. The full effects of the destruction
wrought by the age of the gasoline-powered vehicle
haveyet to berealized. Future generationswill no
doulbt pay for today’ smistakesin consequencesranging
from environmental degradation to decreased quality
of life.

Evenif it were possibleto waveawand and magi-
caly convert every vehicleonthenation’sroadsintoa
low- or no-emissonvehicle(EV orfud cdl), wewould
continueto bear the costs and consequences of the
past. Unfortunately, current trendsin transportation

$5.60/gallo n
$15.14/gallon
$15.37/gallon

sector growth and efficiency point to considerablein-
creaseintheexternal and social costsof petroleum
consumption. Therapid growthin motor vehicleus-
agethroughout the devel oping world could makethe
estimated current annua externd cost of gasoline ($1.7
trillion) inthe United States seem trivial, ascarbon
emissionsskyrocket globaly and farmlandisgobbled
up for roadsand sprawl in placeslike Chinaand India
wheretheenvironment isalready overstressed. Ac-
cording to DOE’sEnergy InformationAgency (EIA),
theworld’'sdemand for oil hasrisen by aimost 7 mil-
lion barrelsper day (107 billion gdlonsannudly) since
1993.¢ That meansthat each year global petroleum
consumption growsby aquantity amost equivaent to
theamount of gasoline used annually by the UStrans-
portation sector. Thismay add over half atrilliondol-
larsinexternaitiesworldwide.

Somewhat ironically, with the price of oil onthe
world market fluctuating around $10 to $12 per bar-



rel, theexternal and social cost of gasoline usage ap-
pearsto beincreasing inthe United Statesastheen-
ergy efficiency gainsof thelast two decadeshavebeen
squandered on recent shortsighted trendsin the Ameri-
can automotive market. The growing preference
among Americandriversfor light-duty trucksand sport
utility vehicles whicharelessfud efficient thannormd
passenger cars, iseroding theoveral averagegasmile-
agefor dl thevehicleson Americanroads. Growthin
thedemand for trangportation energy hasgeneraly kept
pace with population growth. Whilethe number of
drivershasremained fairly constant in recent years,
the amount of milesthey drive each year hasgrown
subgtantialy. Low motor fudl costs, coupled withlow-
dengty sprawl growthinmost mgor citiesaroundthe
country hasincreased driving distancesand, conse-
quently, increased energy consumption, pollution, and
inefficiency.

Thelow priceof oil ontheworld market reflects
anovercapacity of productionthat isunlikely todis-
appear inthe near-term. Several countrieswith huge
oil production capacitiesare currently not activeinthe
world oil market (Iragq and several countries of the
former Soviet Union). When these countriesobtain
or regain effective accessto the market, therewill be
sgnificant downward pressureon petroleum pricesthat
could havesgnificant implicationson oil externdities
inthe United States. The mgor oil-producing coun-
triesin the Persian Gulf haveincredibly low produc-
tion costsdueto the high grade of their petroleumand
thegeologica structuresof ther ail fidds, whichmakes
itextremdy difficult for American oil producers, with
smaller and costlier operations, to compete. Thisprice
pressureinevitably leadsto intenselobbying by US
producersfor federa subsidiesand tax breaks. Once
federd giveawaysareestablished they haveatendency
tooutlivetheir usefulness.
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Inthelong-term, thereisavery real potential for
escal ating protection costsas US production begins
to decline after theturn of the century and it becomes
necessary toimport ever-increasing amountsof crude.
Itisimportant to realizethat 70 percent of theworld's
proven petroleum reservesarelocated in the Persian
Gulf, and asreservesin other regionsaredepleted the
USwill need to import more crudefromthe Middle
East. Withan activearmsrace, an exploding popula
tion, and socid and politica unrest al ontheupswing
intheregion, itisnot unrealistic to expect pervasive
instability there. Thismeansthe United States may
haveto spend considerably more on strategic inter-
estsintheregion. Specificaly, thecostsof protecting
thefreeflow of oil fromtheMiddleEast couldrise
rapidly, especidly if afull-blown conflict erupts.

Obviousdly, thereal price of gasoline bearslittle
resembl anceto the number posted at theloca service
station. It seemsthat thelower the priceat the pump,
thehigher the pricein termsof environmentd, hedlth,
and economic costs. Certainly, these costscannot be
eliminated overnight, but it istimeto start searching
for long-term sol utionsand i mplementing methodsfor
internalizing thesecodts. If the Americandriver hadto
pay $15 for agdlon of gasoline, wewould soon seea
shiftindriving and devel opment patterns. Itisprob-
ablethat some economic painwill accompany ashift
toward the accurate pricing of petroleum products.
However, it isbetter to bear thepain gradually thanto
face an abrupt crisisdueto a price shock or supply
disruption. If we do not start paying the real costs
created by our reliance on cheap gasoline, futuregen-
erationswill surely suffer asaresult of our selfishand
shortsighted policies. Instead of wasting billions of
dollarsannually, preserving and subsidizing an unsus-
tainabl e transportation status quo, we should begin
meaking thetrangtion to efficient dternatives.



36

ENDNOTES

1.U.S.Departmenbf Enagy, Office of FossilEneagy, FY 1999 Budget-in-Brief at www.fe.doe.gov/budget/
99brief.html.

2. U.S. Environmental Protectidmengy, Tier 2 Report to Congress July 31, 1998 at www.epa.gov/oms/gopher/
Regs/LD-hwy/Tier-2/t2rptfin.pdf

3. Bureauof Transportation Statistics, 1997National Transpatation Satistics, USDOT, p.159,183,186.

4. Rdand Hwang, Money Down the Pipeline: Uncovering the Hidden Subsidies to the Oil Industry , Union of
Concerned Scientists (1995), p. ES-1.

5. Joint Committee on Taxation.

6. “Dirty Little Secrets- Oil & Gas’ at www.foe.org/DLS/dIsoil&gas.html.

7. Douglaskoplow andAaron Martin, Fueling Global Warming: Federal Subsidies to Oil in the United Sates,
(Greenpeace, 1998) p.2-6.

8. Crude oil prices quoted at www.eia.doe.ga.

9. Estimates taken from studies by IL SR and Greenpeace, based on data from the Treasury Dept. and the Joint
Committee on Taxation (datainflation adjusted for 1997 dollars).

10.“Dirty Little Seaets- Oil & Gas’” atwww.foe.org/DLS/dIsoil&gas.html.

11. Egtimatestaken from IL SR and FOE.

12.“Dirty Little Seaets- Oil & Gas’” atwww.foe.org/DLS/dIsoil&gas.html.

13. Estimatestaken from IL SR, Greenpeace, and FOE.

14. Egtimatestaken from I L SR and FOE.

15.JennyWahl, Qil Slickers:How Petroleum Benefits at the Taxpayer’s Expense Institute for Local Self Reliance
(Washington, DC, 1996), p.7.

16. Douglaskoplow andAaronMartin, Fueling Global Warming: Federal Subsidies to Qil in the United Sates,
(Greenpeace, 1998) p.2-7.

17. Estimatestaken from IL SR and Greenpeace.

18. Estimatestaken from IL SR and Greenpeace.

19. Statisticsof Income,IRS, CorporateTax Return Source Book.

20. Estimatestaken from ILSR, FOE, and Greenpeace.

21. Estimatestaken from Greenpeace and UCS.

22. Estimatestaken from Greenpeace.

23. Greenpeace(p.2-8), ILSR (p.8).

24. Hwang (UCS), p.6.

25. Hwang (UCS), p.7.

26. Estimatestaken from Loper and UCS.

27. Greenpeace, p.2-12.

28. Greenpeace, p.2-13.

29. Greenpeace, p.2-8.

30. Assuming total annual US oil consumption of 261 billion gallons.

31. 1997FactsandFigures, Motor Vehicle Manufacturers Association, p.67.

32. Todd Litman, Transpatation CostAnalysis: Techniques, Estimates and Implications, (Victoria Transport Policy
Institute, 1998) p. 3.6-7.

33. Estimatestaken from Litman, Delucchi, McKenzie (high estimateincludes cost of on-street parking).
34.0MB, Budget of the United Sates Government, Fiscal Year1997, p.A443,A451.

35. Greenpeace, p.3-4.

36. OMB budget estimatesfor 1997-98.

37. Greenpeace, p.3-10.

38. Greenpeace, p.3-11.

39. Greenpeace, p.3-11.

40. Estimatestaken from Greenpeace and UCS.



37

41. USArmy Corpsof EngineersWaterborneCommece of the United Sates“ Part 5 - WaterwaysandHarbors,
National Summaries.”

42, Estimatestaken from Greenpeace.

43. “Onshore Benefits: Oil and Gas, obtained from www.house.govesources/105cong/democr at/subsidy.htm.
44, Greenpesace, p.6-10.

45, Estimatestaken from Exhibit A-1, Greenpeace, subsidy includesroyalty undercollection, management of |eases
(including outer continental shelf leases and subsidies).

46. Greenpesace, p.5-6.

47. Greenpesace, p.5-6.

48. Greenpesace, p.5-9.

49, Office of UndergroundStorage Tanks, EPA.

50.1LSR, p.12.

51. OMB.

52.1LSR, p.9.

53. Congressional Research Service, TheExternalCostsof Oil Usedin Transpotation, Junel7,1992.

54. Greenpeace, p.4-12; Ravenal, www.cato.org.

55. Office of Management and Budget (cited in ILSR).

56.1LSR, p.10.

57.Usingdatafrom ILSR,Greenpeace, Ravenal, and www.dtic.mil/execsec/adr98/chap21.htmi#top.
58.1LSR, p.10.

59. Greenpeace, p.4-21.

60. Greenpeace, p.4-21.

61. US Department of Energy, Office of Strategi ¢ Petroleum Reserve at www.fe.doe.gov/spr/sprfedrg.html.

62. Estimatestaken from Greenpeace.

63. Greenpeace, Exhibit a-3a.

64. Estimatesfrom Greenpeace.

65. Litman, p.3.8-3.

66. Delucchi, p.43.

67. Estimatestaken from Delucchi.

68. Litman, p.3-10.

69.1LSR, p.12.

70. Union of Concerned Scientists, “ Carsand Trucksand Air Pollution,” 1998.

71. Union of Concerned Scientists, “ Carsand Trucksand Air Pollution,” 1998.

72. Delucchi, p.45.

73. McKenzi€e' sfigureisin 1990 dollars, UCSin 1990 dollars, and Gordon ?

74.1LSR, p.13.

75.US EPA Office of Air & Radiation,National Air Quality Trends Brochure - Visibility taken from www.epa.gov/
oar/aqtrnd95/vis.html.

76. Estimatestaken from Delucchi (converted from 1990 dollarsto 1997 dollars).

77.1PCC, 19954, p.5.

78. EESI, Oil and Transportation Fact Sheet (1993).

79. IPCC, Second Assessment Report asquotedin Litman, p. 3.10-3.

80.PaulRaube, “HeatWave” Serra Magazine Sep/Oct 1997.

81.PaulRaube, “HeatWave” Serra Magazine Sep/Oct 1997.

82.ILSR,p.13.

83.PaulRaube, “HeatWave” Serra Magazine Sep/Oct 1997.

84. Estimatestaken from Delucchi and UCS.

85. Litman, p.3.15-1.

86. Litman, p.3.15-2.

87. Greenpeace, p. 5-10.

88. Paul Chernick and Emily Caverhill, Valuation of ExternalitiesfromEnegy Production, Delivery and Use,
Boston Gas Company, Dec 1989, p.85.

89. DouglasLee, Full Cost of Pricing of Highways National Transportatiorsystem<ente, Jan1995,p.21.
90. Litman, p.3.15-1.

91. Low estimate from Delucchi (includes his high estimate of runoff and salt pollution), high estimate coversonly



38

saltpollution costsfrom studyby Murray andUIrich of US EPA.

92. Low estimate does not include national hydrologic impact.

93.Low estimate from UCS,High estimate from Delucchi (variation dependsonuncertainty regarding cost of noise
per decibel above athreshold).

94. Doug Howell, telephoneinterview, Nov. 6, 1998.

95. Estimate from Lee (figure converted from 1995 dollars).

96. Committee for a Study on Transportation and a Sustainable Environment, 1997, p.4.

97. American Farmland Trust.

98. USEPA “Cooling Our Communities’, Jan 1992.

99. Litman, p.3.14-13 (thisisthe annualized environmental cost of road building).

100. Segal, TheEconomidenefitsof Depressingan Urban Expressway1981.

101. Litman, 3.14-13.

102. Daniel Carlson, At Roads End: TranspatationandLandUseChoicesfor Communities(Island Press,
Washington, DC) 1995, p.15.

103. Litman, p.3.14-13.

104. Litman, p.3.14-14.

105. Litman, p.3.14-15.

106. Litman, p.3.14-16.

107. Litman, p.3.13-3 (estimate based on limited amount of research, thereforelow number is estimated rather
conservatively at 50 percent).

108. Based on estimated 116 billion gallons of annual gasoline consumptioninthe US.
109.0akRidgeNationalLaboratoy, Transpatation Energy Data Book: Edition 17.

110. Litman, p.3.12-2.

111. DeCicco and Ross, “Improving Automotive Efficiency,” Scientific American, Dec 1994, p.56.

112. Delucchi, p.74.

113. Delucchi, p.74.

114. Delucchi, p.44.

115. Note this estimate includes only Delucchi figures updated to 1997 dollars, no estimate of other trade and
maaoemnomic effects of oil import dependence

116. Delucchi, p.44, 46.

117. MacKenzie, p.18.

118. GAOQ, “ Traffic Congestion: Trends, Measures, and Effects,” GAO/PEMD-90-1, 1989, p.63-64.
119.DelucchiestimatesplusMacKenzignsurancestimatglow estimatas onehalf of Mackenziésfigure, high
estimateis 100 percent).

120. Low figurefrom Delucchi, p.44; high figurefrom MacK enzie, p.20.

121. USDOT, NPTSSummary of Travel Trends, 1992 ascitedin Litman, p.3.4-2.

122. Low estimateisfrom MacK enzie, p.10; High estimate from Office of Technology Assessment ascited in Litman,
p.3.4-7.

123.ChristopheFlavin,” Storm Warning:ClimateChangeHits thelnsurancdndustry”takenfrom

www.wor ldwatch.org.

124. Estimate represents onethird of Flavin's 1995 figure adjusted for inflation.

125. Thefinal estimates are based on aretail gasoline price of $1 per gallon.

126. DOE/EIA InternationalEnegy Outlook 1998, (DOE/EIA: Washington: 1998), p.25.



