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measure che efficiency of efforrs
chese goals,

Myny sconomists argue th
clendy are com peting
the relyrion hecwe
one thatequires a trade-off
equality atssacrificed for g
vice versa [sid Arthur M.

at equaliey

abjectives, Fordhis reason,
el equality ang efficiency is

aing'in efficiency, and

each unit of serviee has
), maximize the rario of

f. Again assuming thay
amarket price of $1¢
benefins to cours,

Indicate which of the rwo main programs

{program [ and program I} should be seleceed

uitder each of these criteria, and describe rhe

conditions under which each criterion may be
an adequate measure of the achicvement of
es.
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Efficiency: ThHy e-Off (Washingron, 9. The XstiniTtion of risk and ancertainey is gn
D Brooking, Lrugdhn, 1975)], Other econ- essenagl aspect of the policy-analvtic method-
omists fsee faroslad anek, The Partcipaiory ology o} rescription. Although it seens ohv#
Econumy (Ithaca MY -ornel] University Press, ous that the best wayv to obtain valid estimgfes
1970} and pgfitical syentists fsee Carole of uncertainis to use the most highly ¢fiati-
Pateman, Pargipation gne Jemocratic Theory fied experss, thixe is evidence that “people who
{Cambridgesd MA.: CambridgeN niversity Press, know the most about various vepicyare nor
1970} arglee that the rade.off bdgween equaliry consistently the beshar expressingdhe likeli-
and effifiency is g consequence ofghe limired hood thae they are colgeer” | Baryth Fischoff,
formsf democraric participation in pdljrics and “Cost-Benefis Analysid and fthe At of
worLk. Equality and efficiency, they argye, do Motorcycte Maiatenance X 5 Clicy Sciences 8
ek have to be “traded™ when politics \nd. (1977 | 8. Discuss,
geenomics are fully demacraric, Why would thy 10, Use procedures of value cfrifisation and value
/e tued Whaur does It suggest abour the Appropri- critique to analyze valyod remisdy thar undertie
awness of cconomic conceprs such ag oppurtundty the following claim: Acreased ergy produc-
€osts and net efficiency versny redistributiona] Gon i essentind o ¢ C continued grywth of rhe
efirsl P T —n— teonomy. The gofernment shouldWherefore
Return 1o Figure 5.2 and consider the following Mmake massive Westments in reseaych and
Criteriy for preseripaion: development fn new energy technolpgies,
a. Maximize effectiveness ar feqer cost [Noge: Trea the fird sentence 45 information (M ang
i Becareful—ihig is o rricky quastion), the second Ay the clatm (), K
/b Maximize effectivencss ar a fixed cosr of 12. Caleularghe disconnt factor (DF) ar ton yealy
$10,008, fora 3 A, and 10 pereent discount rote,
& Minitnize cosps at a fixed-effectiveness loyvel 13, Caleyhire the present value PV} of the follow.
of Awooo unirs of seryice, ing Lot and benefit streams (in millions of
d. Achieye ; ixed-offectiveness level of 6,000 dpliass) for two healeh programs. Use g
] M.MS of ﬂ;.inn at a m.,am cost of 520,000, discount rate of 4 pereent, Which program
FUUSUming thar cach unir of service has g has  che  higher present ner  efficiency
Market price of F10, maximize net benefirs, benefies? Why?
eay
Prograsm 00 2005 2010 2015 2020 Total
—— S AW ——— eV Towl
T Costs 260 %10 $10 $1o0 $10 $100
Benefits 10 20 30 40 50 150 ,

If Costs
Benefits
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4, Type IV problems. problems of this type nvolve EQUAL costs a3 well

as equal eHfecriveness. Type 'Y probiems. which involve m_::;‘m:&%&:&,

effectiveness analysis, ate especially ditficult to solve. Analysts are not
only lwited by the requirement that costs not exceed a cerain level but
are also Limited by the constraint that alternatives satisfy 2 Emaﬁm:iﬁma
level of effectiveness. For example, if public cransporanon facilities st
serve a mipumum of 100,000 persons annually—yet costs have been fixed
at an pnrealistic level—then any policy alternative must cither satisfy both
constraints of be rejected. {n such ClyCUIMSEaAnces, the only remalning

algernanve may be to do nothing.

The different definitions of adequacy contained in these four types of oroblems
point to the complexity of relationships begween COSES and effectiveness. For exam-
ple, TWO programs designed to provide municipal gervices rjmmmr:mm in units of
service to citizens) may ditfer w._m:z._nu:.&. in terms of both effectiveness and costs
(Figure 5.2). Program | achieves a highet overall level of effectivencss than program L
but program (1 s less costly at lower levels of effectivencss. Should the analyst
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DEMONSTRATION EXERCISE

L oand reread_Case |1 (Saving

Return to Chaprer

Lives and Saving Time). Then ?;Z_ Oméﬂh&

{Opportunity Costs of Saving Lives mph

Speed Limir) below. Prepare a short EE:@; in

which you answer these questions:

& What assumptions govern estimates of the value
of dme lost driving? Are some assuraprions more
tenable than others? Why?

g What is the best way to
rime? Justify your answer

a Whar is the best way to estimate the cost of a
gallon of gasoline? Justify your answer,

estimare the value of
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eraffic from the Enviroumental Protection
Agency and the Department of Energy or on
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engines, Which is the more reliable? Why? What
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Conducting a benefit-cost analysis is not anly
a technical matter of ecanamic analysis. [t 15
aiso a mattar of identifying, and if necessary
n:m___m:n__:@_ tha assurnptions on which benefit-cost

analysis is based. This can be seen if we examine

ingd AR
Table 5.11 describes steps in canducting 5

. , e
benefit-cost analysis and a criticle of :H cace ms.aﬂuw 5
assumptions underlying the anaiysis. q::%n:% B

co 1
amang other things, that all steps " caﬁ_onm

henefit-cost are sensitive to these 853

Ay
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When advanced technologies are used to achieve
policy goals, seciotechnical sysiems of considars
camplexity is creatad. Although it is analyticaliv
tempting to prapare a comprehensive 2canomic
analysis of the costs and benefiis of such nobc
most practicing analysts 6o net nave the time o

caint?
ped

the resources to G so, Glvan the time cansti

of policy making, manm
neriod of severai days 10 & manth, and
cases aolicy analyses o nat invalve th .
and analysis of new data. Early onin 2 pros
polizy makars and teir staffs typically wal
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overview of the problem situation and the potential

impacts of alternative policies. Under these
circumstances, the scorecard is appropriate

The Goeller scarecard, named after Bruce Goeller

of the RAND Corporation, is appropriate for this

purpose. Table C1.1 shiows the impacts of

alternative transportation systems. Some of the

impacts twolve transportation services used by

members of the community, whereas others involve

impacts on low-income groups. In this case, as
Quade observes, the large number of diverse
impacts are difficult to value in dollar terms,
making a benefit-cost analysis impractical and even
impossibie.”® Other impacts invoive financial and
economic questions such as investments, jobs
created, sales, and tax revenues. Other impacts are
distributionat because they invoive the differential
effects of transportation. B

" Sgorecard
Social Impacts CTOL VTOL TACYV
TRANSPORTATION
Passengers (miliion miles) 7 4 9
Per trip time (hours) 2 1.5 2.5
Per trip cost ($) $17 $28 $20
. Reduced congestion (%) 0% 5% 10%
FINANCIAL
Tnvestment ($ millions) $150 $200 $200C
Annual subsidy ($ mitlions) 0 0 90
C ECONOMIC
Added jobs (thousands) 20 25 100
Added sales {$millions) 50 B8 500
- COMMUNITY
Noise thouseholds) 10 1 20
Added air pollutian (%) 3% 9o 1%
Petrofeum savings (%) 0% ~20% 30%
- Displaced households 0 20 500
TFaxes dost ($millions)
_rm:a:gmu.ww g 0 Q.2 2
. TS destroyed None Mone Fart X
e E@B_mc.:oz?
Income trips (9) 7% 1% 20%
_m.Sno_.:m hauseholq
58 ANng o,
- yance (%) 2% 16% 40%
O&ler ¢ .
oy .v to7ay; Quade, Anafysis far Pubtic Decisions {19757, p. 60,
entiona| takeof
Rircush

o M and landing aircraft (CTOLY; vertical takecff and landing aireraft (VTOLY;
" vehicle (TAC ).
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1.The major cost of the National Maximum Speed

Law (NMSL) was the additional time spent
driving as a result of stower speeds. To calculate
the number of hours spent driving in 1973,
divide the total number of vehicle miles traveled
on interstate highways by the average highway
speed (65 mph} and then Multiply by the
average occupancy rate pet vehicle, which is
approximately 1.77 persons.
Next, find the number of hours spemt driving in
1974 by dividing tota vehicle miles traveled on
interstate highways by the dverage highway
speed in 1974 {58 rph). The N SL caused
S0me peaple to cancel trips and others to find
alternative mades of z.m:muozm:o?.. a5 a resyit,

T time cafculations based an 1974 miteage would

“be an underestimate, Therefore, we shoulg use

the 1973 mileage of 525 million miles,

. Using the fotiowing formula, where ¥y i vehicle

tiles; § s average speed, R is average occupancy

- rate and H s the Aumber of hours Jost,

2 HO&, @\_h\mcww F\__E.u.ﬁww

=l ————fr )

X R
1019

.w.E.wu

The numpey of hours [gst driving in 1974, based
0n this ®Quation, is estimated to be 1.72 billign,
2.To estimate the vajye of this time, begin with the
- Aver, a9¢ wage rate for 4 members of the labor

travel is oy $5.05 per hour becayse very few

‘.Mwwww_zm so:_a. Pay this sum to avoid an hour of
o.uw - Wa estimate that the peaple wil| pay up

- Rercent of thaiy average houety wage rate

_.
Cation gf the cost figyre {($1.68) to the

loes o
hshmﬂzmc_‘m (1.72 billion hours) results in an

Case5,1 | 243

0 e

A Critical Appraisal

Critique
Costs
——

Why use 1972 Mileage without any adiustment? The average
growth rae it v avef before 1973 was 4 percent. Therefore, the
formuta shouid be

lS.S 1973

M—.ﬁ.m

S_Smn.ﬁm

%Hn:..a

Using the afiove formutz, #he estimated nimber of hours fost
shoufd e 1.95 billion ~—hat 1.72 billion.

Why take a percentage of ihe §35.05 figuire basedt on what
COMIBLLERS woul! pay o avoid an hour of traver? We should
avoid reducing the vaya of peapie’s time for fwo reasors, Fies,
the vatuie of time in £0st &0 sacisiy is equal to what society wil
pay for prodictive jce of that time, Time's vale is not what 5
commuter will ay to ayord commuting becatise cammuting has
vther benefits, such as Soiiteicle for thinking gr the advariages of
stburban fiving, Second, the vajue of time spent diving for 3
triicker is many times the inlystrial wage rate. Discounting woud
greatly underestimata the valie of commercial defvers.
Applying the vaiye of 0ne hotr’s time to ife hours fost as
caltulated abova (1,95 biflion} results in an estimated travel
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also has some enforcement costs.
for signs, advartising,

4. The NMSL
Total enforcement costs
and patrolling are about $810,000.

2. New signs were posted. Cost estimates from
25 states for mod iication of speec limit 5igns
tataled $707 ,000; for 50 states, this resuits
in an estimated $1.23 million. Spread out
gver the three-year life of traffic signs, we get
an estimate of $41.0,000.

The federal government engaged in an

advertising campaign encouraging compliance.

The Federal Fighway Administration’s

advertising budget for 1974 was $2 mifiion.

Apout 10 percent of this, or 4,200,000, was

spent to encourage compliance with the

NISL, Assume that an addi ional amount

of pubtic sapvice advertising time was donated;

for a total of $400,000.

. Compliance costs are Jifficult to estimate.
The cost of highway patrols cannot be used
pecause these persons were patrolling
highways pefore the NMSL. Assume that
states did nat hire additional parsonne! solely
for enforcemert of the NMSL. Therefore, we
assume that anforcement of the NMSL wii!
qot entail any additional costs abave
enforcement of previous spead imits.

Benefits

e
1. The most apparent benefit of the NMSL is the
amount of gasoline saved, The average gasoline
aconomy iMproves from 14.9 miles per gailon at
&5 miles per hour 19 16.1 at 58 miles par hour.
Use this information 0 estimate the purmber of
gallons of gascline saved py traveling at lower
S o il he calculated by the

e

e

Toial enforcement cost shguld be about $12 millior
$810,000.

oK.

Mot 0K, The Foderal Highviay Acministration de
advartising, Pubfic sapyice advertising gstimate a

Compliance costs pose some probiems,; bt they
estimated. [n 1973, s0Mme 5,711,617 traffic cité
1,713,636 to over 7.4 ), Each additional
includes an opportunity cost o society. If 3 1@
officer were 1ot isaping traffic tickets, he or she
gther Ciimes. Assuring that it requires 13 el
enforcement officer o sSU€ 4 speeding ficket, t
apfarcement (s $2.9 million, This figure s hase
cost of placing a i aferoement officar on th
per hour, This figure is claatly an \hderasting
fot count time fost waiting to catch speediers-
Approximately 10 percent of all speeders vl
hearing. Estimating &k yerage of 30 pinuté
and an haurly court €St o 545 resuls 1137
society of $3.8 milion o 171,000 £35%% G

court dockets, this opportusity cost may b

g
yehiit

Vhy estimate gasolie sqvad by €07
miles-per-gation figures in velation 0

The fedleral figures 1o average miles PE H
hased on severdl assumpEiens,
listry estimatss mzs,szems.g f

astimatas, and Energy Depar
per-houy estimate
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HPG, 57, MPGy 574
3.487 billion gallons

1

In 1974, the average price of gasoline was 52 .8
cents per galion, This market price, however, doas
not reflect the social cost of gasoline, due to
goveriiment price contrals gn domestic oit. The
marginal {or replacement) cost of erude oif i
the price of foreign gif Therefore, the price of
gaseline must reflact the higher cost of foreign
~oif. Use the miarket price of w.mmc__mzm in the

absence of price controls, which is aboyt 71.8

—_— cents per gallon. This figure yields an estimate of

$2.50 billion in benefits through gasoline saved,

- 2. A major secand-order benefit of the 55 mph

- imit was g farge drop in traffic fatalities, from

"35,087 in 1973 10 46,049 in 1974, Part of

"7 the gain must be attributable to reduction jn

= traffic speeds. Studies by the National Safety

- Councit estimate that up to 59 percent of the

dechine in fatalities was the result of the Speed

Mg this propartion to the deciine in
ities provides an estimated 5,332 lives

e +m$:.€ studies. Between 1973 and
fata traffic injyrres declined by

; ~Abplying the ect;
¥ hmm.c:.m in Y estimated Rercentages

W:Bm L
levels of Injuries are inderttified: (1)

otaf %mma:xs (2} permanent partiai
d Permaneant disfigurement, angd (3)

) 3+ MU of

107,749 iNfurips Avaiged, Gererally, .

243

————

Case 5.1
———

Studies of the efifciency of gasofine engines show that tha
effect of reducing the average speed of free-flgw interstata

1 1979, American Motorists consumed 106,3 hillion atlons of
gasoline. Saving 2.57 percent veould total 2.73 bittion gallans,
Why use tha markez prica? Thave v N0 way te detarmine
whether 2 marginal galion of gasoline wiff pa imported or come
fom domestic reseries. In addition, the posts and benefits gf
the NMSL shoutd not be distorteq simply because the (1.,
aovernment docs not have & Market-griantec Energy poficy.

In 1974, qaspfine COSt 52.5 cents por gallon, and Hherefors, 4
Galien of gaseiing saved Was worth 52,8 cents,

O



