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Urban Transportation Deregulation in Arizona 
ROGER TEAL; MARY RF.Rt:T TTNn, 2!!d TERRY Nli'Mli'R 

ABSTRACT 

On July 1, 1983, privately provided common 
carriage urban transportation was completely 
deregulated in Arizona. Ueregulation did not 
directly affect subsidized public transit, 
but in all other respects the former regula
tory framework was abolished. The impacts of 
deregulation in the first year are reported. 
All urban transportation ind us tries are in
cluded in the analysis, although the primary 
impacts OCCULi.eU Lo Lhe La.xi, c:l.irf'ur:t l.imuu
sine, and demand-responsive transit contract 
industries. The study focused on entry, 
exit, prices, service innovation, market 
growth (or decline), and productivity and 
profitability of the various industries. An 
adaptation of the industrial organization 
methodology was used to focus attention on 
the key economic factors influencing the 
VU\. .... VJm:::: vf l.Ut:: issues of COf1Ce111. iti. gt=n

eral, results of the first year of deregula
tion conformed to those that were hypothe
sized. There was no significant impact on 
the overall urban transportation system or 
on the modal preferences of travelers. No 
unsubsidized competitors to public transit 
appeared in the form of jitneys or coIM1uter 
buses. The major effects were felt within 
the taxicab and airport limousine indus
tries, in which significant new entry oc
curred. Pr ices in the taxi market increased 
substantially, rcoulting in a reduction in 
demand. Productivity and profitability 
declined in both the taxi and airport limou
sine industries. Any major benefits to con
sumers were eliminated when the Phoenix 
airport authorities prohibited passenger 
soliciting inside the terminals, which had 
led to lower ground transportation prices. 
Prices to consumers are now almost uniformly 
higher than before deregulation. The prime 
beneficiaries of deregulation are entrepre
neurs, who previously were denied entry to 
the coIM1on carriage market, and public agen
cies who contract for local transit service 
and have seen contract rates drop because of 
increased competition. 

Among the most widely discussed policy issues in 
transportation is that of economic deregulation and 
its impacts. Regulatory change (in the form of total 
or partial deregulation of rates, entry, and other 
service aspects) at the federal, state, and local 
levels of government has affected all transportation 
industries within the past decade. 

Recent legislation in Arizona ended all state 
regulation of the motor carrier industries effective 
July 1, 1982. This affected industries moving both 
passengers and freight within the state. Research 
conducted to determine the impacts of deregulation 
on urban passenger transportation for the first year 
following implementation of the legislation is re
ported. Major tasks of the Arizona project were (a) 

extensive review of the transportation literature 
pertaining to deregulation, {b) development of a 
methodology to form predictive hypotheses about im
pacts of deregulation, and {c) collection and analy
sis of empirical data from Arizona for the first 
year following deregulation. 

The initial hypotheses used in the deregulation 
study and the results of the empirical work are dis
cussed. The literature review and methodology are 
discussed in detail in a working paper along with 
the background of the previous Arizona regulatory 
environment and its judicial interpretation. In the 
fii::st st::ci.:.ion u[ d1i:::, ~ctl:)er ::sume backycounU material 
on the Arizona urban transportation environment is 
provided, in the second the methodology and the pre
dictive hypotheses are briefly described, in the 
third results of data collection are presented, and 
in the fourth conclusions and policy implications 
are presented. 

THE ARIZONA ENVIRONMENT 

Regulatory Changes 

The previous regulatory framework in Arizona had 
been one of "regulated monopoly"i its legislative 
intent had been to protect existing motor carrier 
operators from further competition. The state had 
the authority to prevent "unnecessary duplication of 
service." No new certificates could be issued if the 
existing carrier showed a "willingness" to provide 
the service proposed by a new applicant. 

Deregulation was accomplished through a legisla
tive bill and a subsequent referendum passed by a 
two-to-one majority. Effective July 1, 1982, motor 
carriers were no longer regulated by the state, per
mitting freedom of entry, exit, pricing, and service 
levels. In place of the former certificate of pub
lic convenience and necessity, coIM1on carriers now 
obtain an operating license from the Motor Vehicle 
Division (MVD) of the Arizona Department of Trans
portation (ADOT). The MVD requires only that the ap
plicant is fit and proper, meets financial responsi
bility for insurance, and that the proposed service 
noc endanger cne puoLic. Races are no longer subject 
to state regulation. The regulatory revision, how-
ever, r,;~ ........... ~ 1 +-c .. tho environment of ~11 hcd...,~ .... .ar1 

public transit in the larger Arizona cities nor the 
practice of exclusive city and county contracts for 
dial-a-ride and other specialized transportation 
services. 

Before the change, Arizona was one of only three 
states in the United States where taxis were regu
lated at the state level. Although several large 
U.S. cities (San Diego, Seattle, Portland, and Mil
waukee) and some smaller cities (Oakland, Berkeley, 
and Fresno) have instituted taxi regulatory change 
at the local government level, Arizona is the first 
state to have complete economic deregulation of taxi 
rates and entry in all urban areas. The Arizona case 
differs from other taxi deregulation studies because 
the entire coIM1on carriage urban transportation 
market was relieved of legal restrictions on entry, 
pricing, and types of services offered, and thus the 
markets potentially affected are large. 

-. 
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Urban Travel 

Urban transportation deregulation affects only a 
small portion of Arizona urban travelers because the 
vast majority move either by private automobile or 
subsidized public transit. The urban travel market 
affected by deregulation in Arizona consists of 
taxi, pr iv ate bus, and airport limousine (point-to
point shared-ride service) operators, as well as all 
other demand-responsive and fixed-route services 
available to the public on a common carriage basis. 
These modes collectively comprise less than 1 per
cent of all urban motorized travel, because the 
other 99 percent travel by automobile or public 
transit (.!). 

In Arizona urban travel is dominated by the pr i
v ate automobile; the state has the third highest 
rate of household automobile availability (approxi
mately 94 percent) of all states (ll• Among standard 
metropolitan statistical areas (SMSAs) of more than 
1 million population, Phoenix has the third lowest 
rate of transit used for work trips (2 percent) and 
only about 1 percent of all travel in the region 
moves by transit (l). Within Arizona, only the Phoe
nix and Tucson metropolitan areas have significant 
public transit operations. 

Because urban travel in Arizona is almost totally 
dominated by user-operated transportation, the state 
is not an ideal test case for the economic impacts 
of urban passenger deregulation in large metropoli
tan areas. On the other hand, the urban transporta
tion environment in Arizona probably bears important 
similarities to that of many low-density, automo
bile-oriented reg ions or other smaller metropolitan 
regions. For example, in 15 of the 38 large metro
politan areas in the United States, less than 5 per
cent of all workers use public transit and in the 
smaller SMSAs an average of only 2 percent of all 
workers use transit. 

METHODOLOGY 

Critical Factors Affecting Deregulation Impacts 

Specific short-run adjustments in the urban trans
portation ind us tries were hypothesized for Arizona 
based on specific aspects of the demand for and sup
ply of urban transportation in the state. From a re
view of the deregulation literature and microeco
nomic analysis based on principles of industrial 
organization (_!), critical variables affecting the 
outcome of deregulation were identified. Hypotheses 
were then generated on the basis of this framework 
and of the transportation situation in Arizona. Em
pirical work included the collection and analysis of 
data from Arizona. Results were then compared with 
the predictive hypotheses for short-run impacts. 

Because the dynamic element of deregulation is 
caused principally by the presence of new competi
tors in markets, the most important factors are 
those that affect the entry of these new competi
tors. Two factors appear to be of primary importance 
in this regard: entry barriers and growth in demand 
(or lack of it). 

Entry Barriers 

Entry barriers affect the supply of transportation 
service because they constitute impediments that may 
deter firms from entering markets or industries. 
When regulatory monopoly barriers to entry were re
moved in Arizona urban markets, the number of firms 
entering was limited only by certain economic bar
riers to entry: (a) capital requirements to enter 

the various ind us tries and ( b) 
public transit agencies, which 
artificially low. 

Market Growth 

39 

subsidies given to 
keep transit fares 

The second critical element affecting entry is 
market growth, a demand factor. Obviously, new entry 
in the absence of growing demand causes the total 
quantity supplied in any transportation market to be 
apportioned among more suppliers, affecting the 
pricing strategy of firms and their profitability. 
The pertinent aspect of growth in demand (i.e., an 
upward shift in the demand curve) is that there has 
been little or none in the case of common carriage 
urban transportation. In such circumstances, the op
portunities for new competitors are much less at
tractive than in growing markets. 

Hypotheses: Expected Impacts in Arizona 

To generate hypotheses about deregulation impact, 
assumptions about the relative values of entry bar
riers (high or low) and growth rates (growing, 
stable, or declining) were used to formulate possi
ble combinations of competitive conditions. The ex
pected configuration of competition in the Arizona 
deregulated environment was derived from those com
binations and resulted in the following hypotheses: 

1. Deregulation impacts will be at the industry 
level, not the urban transportation system level. 
Although industry impacts will be apparent, system 
results are likely to be limited; market conditions 
are not appropriate, in the context of demand and 
supply character is tics, to supper t major changes in 
modal preferences or price-quality combinations. 

2. Deregulation will result in new entry into 
markets and industries with low entry barriers by 
firms with versatile equipment. Industry lines will 
become less distinct as diversification in services 
occurs to (a) take advantage of existing overhead 
and (b) use existing equipment (by companies that 
have lost market share). This will include van, 
limousine, and some taxi companies. 

3. Deregulation will result in increased compe
tition in the taxi industry because of the ease of 
entry, despite lack of market growth. The taxi in
dustry will undergo changes similar to those ob
served in San Diego and Seattle: many new entrants 
concentrated at airport markets, price instability 
with overall rising prices, a trend to independents, 
market specialization, and a decrease in industry 
concentration ratio (_2.,.§.). Changes will be focused 
on the biggest potentially profitable markets in 
Phoenix and Tucson, because new entrants will seek 
out existing markets rather than explore new ones. 
Entrants will be small businessmen or independents, 
and larger companies will seek more secure revenues 
in contract markets. 

4. Deregulation will not stimulate new competi
tion in the fixed-route transit industry because new 
entrants cannot compete with subsidized service at 
the low-price end of the market. Prices are prohibi
tive for better quality service, given the charac
teristics of the captive transit market. If lucra
tive, specialized markets develop, jitney-type 
operations may appear to take advantage of any econ
omies of density. Otherwise, declining demand and 
transit subsidization discourage new entrants. 

5. Deregulation will result in increased compe
tition in contract markets; this results from a de-
sire for secure 
environment of 

revenues in an uncertain economic 
price competition and declining 
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demand, plus the need to put to work equipment of 
companies that have lost market share, 

n~t-~ rn1lo~~~nn ~n~ An~l,r~~~ -- -- - - -- ----- -- ------ , - -
Urban transportation impacts were studied in both 
the metropolitan Phoenix and Tucson areas, as well 
as the small cities of Arizona, The Phoenix airport 
l~ky Harbor Internat1ona1J, the state ' s s1ngle larg
est market for pr iv ate common carrier urban trans
portation, was also a major focus of the analysis, 
Entry, exit, prices, productivity, and profitability 
were included in the analyoio ao were ocrvioe inno
vation, changes in market size, effects on competing 
modes, and implications for public transportation, 
All existing modes affected by deregulation (taxis, 
airport limousines, private buses, and so on) were 
considered, as well as any new modes that might be 
initiated after deregulation, such as jitneys. 

RP!"!~!l~P rnmpl Pt-P Pf"'nnnmi r rlPrPgnl :=!lt- inn h~q_ fllPr1nt-

that no public records are kept on transportation 
firms and their service offerings, data collection 
was a problem in the Arizona study. Economic data 
were collected from airport permits and directly 
from the providers via personal interviews and data 
forms. In addition, a Phoenix airport data collec
tion effort provided a means of verifying the self
reports from taxi and limousine operators. The larg-
......... ~ taxi company in Phoenix and Tucson provided 
detailed information on its operations before and 
after deregulation. 

Elsewhere in the state, as well as for the pri
vate bus industry in the metropolitan areas, inven
tories compiled by local governments served as the 
starting point for data collection. Telephone sur
veys of providers and local governments were the 
source of much information about small cities and 
private buses (some personal interviews were neces
sary for large companies or unusual local cases). 

Limitations of the data collection must be empha
sized, Ra1oaarchars ware forced to rely on estimates 
by providers to a much greater extent than desir
able, Also, some errors may be introduced by the 
seasonality factor. Most before-and-after compari
sons reported in this paper use the summer months as 
a base because deregulation was implemented on July 
1, 1982. Thus, the 1-year benchmark for examining 
deregulation effects meant that data on the year's 
impacts were collected in June and July of 1983. 

'-HA"""'"' .LOI ·n11, Tl\A.I. J.OIUU:>Trtl IN l'll>TKUl'UL.I.TAOI l'ttUJ>Ol.1.A 

Entry, Exit , and Turnover 

Before deregulation, the metropolitan Phoenix area 
was served essentially by two companies, Yellow/ 
Checker Cab served the city of Phoenix with the 300 
taxis it owned (about 225-250 were in service) and 
had service rights in some of the suburbs as well. 
Village Cab, a radio-dispatching company, had ser
vice rights in the Scottsdale area and provided dis
patching service for approximately 15 cabs. Both 
companies were full-service taxi operations; they 
served the telephone market, hotels, resorts, and 
the airport. 

Deregulation led to an immediate surge of entry 
into the taxi business, especially in the airport 
markets. As the data in Table 1 indicate, both the 
number of taxis owned and those in active service 
increased more than 50 percent in the first year 
following deregulation, About 50 of the owner
drivers previously affiliated with Yellow/Checker 
left the company to become independents, to start 
new companies, or to affiliate with another of the 
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TABLE 1 Taxicabs in the Phoenix Area 

FY 1981-1982 FY 1982-1983 July 1983 

Yellow/Checker 300 (225)' 250 (150) 220 (135) 
VJUi::l~C i .J (l J) 2.J (23) 2.J (25) 
Other 0 200h (200) 300b (290) 

Total 315(240) 475 (375) 545 ( 440) 

3N1111H,eu in parentheses are estimated active vehicles. 
bE,: 1lm~cc based on airport permits to serve Skv Harbor Airoort and taxi comoanv 

reports of vehicles owned. 

new companies, In addition, another 150 taxi vehi
cles entered the industry, either with new companies 
or as independents. The majority of the new opera
tors focused on the airport market, because it was 
the single largest source of taxi patrons in Phoenix 
and could be served without radio-dispatching capa
bility, Few of the new operators had the equipment 
needed to serve the telephone order market, and in 
any case chey could not: mat:ch t:he name recognit: i on 
of Yellow/Checker, Only one new entrant has made a 
concerted effort to compete in the telephone market 
and to become a full-service taxi company, 

A majority of the new taxi operations are small 
(Table 2). Many operate only a single vehicle and 
virtually all the small operators are based at the 
airport. At present, only five new entrants of sig
nificant size (10 or more vehicles) are serving the 
mc:u.l\.t::l..• These 1.J.Lrn~ a.1e 1..1.y.1.uy to capt1.u:e some of 
the telephone order business in Phoenix previously 
monopolized by Yellow/Checker, but with limited suc
cess. None of the companies is generating more than 
150 telephone orders per day in the summer compared 
to 1,800-2,000 calls per day for Yellow/Checker. The 
latter firm and Village Cab still control at least 
80 percent of the telephone market, which also in
cludes package delivery. 

TABLE 2 Fleet Size of Phoenix Taxi Operations 

Before 7/1/82 7/1/82 - 6/30/83 July-August 1983 

Fleet Size No. Percentage No. Percentage No. Percentage 

1-3 0 54 78 32 71 
4-9 0 7 10 6 13 
10 or more 2 100 8 12 7 15 

-
Total 2 69 45 

Although only two companies controlling four or 
more vehicles have failed since deregulation, there 
has been substantial turnover among the small opera-
L.. - , - - ml- - ..!I - .I.- - ~ - m - 1- 'I - .-, --" • .!I--" - - I - .__ 1. - L - - - - L.. 1- - - A" 
L.Vl.~• -Lilt:: UQL.d .LU -LQU.1.t:: ,t:. J.UUJ.1,,;Ql,t: \..Ud.l.. JUUL.II::: L.UQU 'i:V 

percent of the operations with three or fewer vehi
cles wore, nn lnngo..- ~,...+-;uo ::i.C! n.f .Tnly lQA~. These 
were companies or independents that served the air
port during 1982-1983 but did not purchase an air
port permit for the first quarter of 1983-1984, As 
the data in Table 3 reveal, the number of airport 
taxi permits declined precipitously between those 
two periods. Much of this decline was due to the 
decision by Yellow/Checker to abandon airport ser
vice except for passenger drop-offs (for which no 
permit is needed). Yellow/Checker took this course 
of action because taxis serving the airport now 
spend an average of 2 to 3 hours waiting for passen
gers and the company could not afford to use its 
fleet so unproductively. In addition, there was a 
decrease of more than 40 percent in permits pur
chased by new entrants, paralleling the decline in 
the number of companies that service the airport. 
(If a company did not purchase an airport permit, it 
was assumed not to be active in the industry, 

i 
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TABLE 3 Taxicab Permits at Sky Harbor International Airport 

FY 1981 FY 1982 July-August 1983 

Yellow /Checker 300 114 6 
Village 15 16 6 
Other 0 191 Ill 

Total 315 321 123 

because none but the largest companies were able to 
rely solely on telephone orders.) Some of these op
erators are probably waiting to reenter the market 
in the fall or winter when taxi business improves 
significantly, but many apparently have left the 
industry. Of the operators who exited (at least 
temporarily), 29 had but a single vehicle. This 
indicates substantial instability among the inde
pendent operator segment of the taxi industry. (Note 
that entry increased in the fall, but it remains un
determined whether the entrants are new or former 
taxi operators.) 

Taxi fares increased substantially with deregula
tion. Previously, Yellow/Checker's fares were $0. 8 5 
per flag drop, $0.85 per mile, and $7.50 per hour 
waiting time. These fares were well below the level 
that prevailed in other large western cities, so an 
increase was probably inevitable. After deregula
tion, Yellow/Checker increased its fares to $1. 20 
per mile (retaining the $0.85 drop charge) and 
$12.00 per hour waiting time. This represents an 
increase of 33 percent for the average 4-mile trip. 
These fares, however, were the lowest in Phoenix 
after deregulation. Operators who served only the 
airport charged considerably more, with the majority 
of rates between $1.40 and $1.60 per mile and some 
as high as $2.00 per mile. Many cabs serving the 
airport did not have taximeters, moreover, and fares 
had to be estimated from the odometer, charged on a 
destination-by-destination basis, or negotiated with 
passengers. In addition, when the airport authori
ties forced taxi drivers into a holding lot to miti
gate congested conditions at terminal entrances, 
many companies and drivers instituted minimum fares 
for airport trips regardless of length. Those mini
mums ranged from $10 to $20 in an effort to avoid 
short hauls. Although the minimums were gradually 
eliminated after the holding lot scheme was aban
doned, a diversity of prices continued to character
ize the industry during the first year of deregula
tion. 

Airport taxi prices stabilized in July 1983, 
partly as the result of regulations imposed by the 
airport authorities requiring that all taxi vehicles 
have a taximeter and post fares on the vehicle 
doors. The majority of airport taxi operators worked 
out an agreement to charge identical fares because 
the new airport regulations also prohibited drivers 
leaving vehicles to enter passenger terminals for 
the purpose of soliciting business, which often in
volved competitive price bargaining. With the first 
in, first out taxi queue arrangement that now pre
vails at the airport terminals, there is little in
centive to compete on the basis of price. Most air
port fares are now $1. 40 per mile plus $0. 85 per 
drop, although the range is from $1.20 to $1.50 per 
mile. Four of the five major new entrants also 
charge $1.40 per mile, with the exception charging 
$1.20 per mile. The fare for an average 6-mile air
part trip has thus increased significantly, up 5 5 
percent since deregulation (from $5. 95 with Yellow/ 
Checker to $9.25 with a new operator). Airport taxi 
operators are willing to pr ice bargain for lengthy 
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trips, but even these are likely to be significantly 
more expensive than they were before deregulation. 

Service Innovations 

There has been essentially no service innovation by 
the Phoenix taxi industry since deregulation. No 
shared-ride operations have been established, nor 
have any jitney services been initiated. About one
quarter of the airport taxi drivers stated that they 
would do shared riding from the airport on an ad hoc 
basis with negotiated fares, but 3 days of observa
tion did not reveal a single instance of this prac
tice actually occurring. Formal shared-ride schemes 
on an areawide basis appear to be infeasible with 
the prevailing taxi demand densities in Phoenix 
(less than 1 passenger trip per square mile per 
hour). 

Market Growth 

Data obtained from Phoenix area taxi operators and 
at Sky Harbor Airport indicate that taxi patronage 
has declined since deregulation in spite of the sub
stantial increase in the number of cabs. Table 4 
gives estimates of the number of passenger trips 
(not passengers) per month for summer conditions im
mediately before deregulation and 1 year later. A 
range is given for the airport estimates because 
they were generated from 1 day's field observation. 
The decrease in demand for taxis almost certainly 
resulted from the higher fares that have accompanied 
deregulation (Yellow/Checker's patronage had been 
gradually increasing before deregulation.) 

TABLE 4 Taxi Passenger Trips Before and After Deregulation 
in Phoenix 

Yellow /Checker 
Village 
New entrants (nonairport trips) 
New entrants (airport trips) 

Total 

June 1982 

86,000 
4,500 

90,500 

Proouctivity and P.rofitability 

June-July 1983 

52,000 
3,000 

13,500-14,500 
9 ,000-1 2,000 

77 ,500-81,500 

By any measure, the productivity of the Phoenix taxi 
industry has declined significantly since deregula
tion. As the data in Table 5 indicate, the number of 
passenger trips per active taxi per day has declined 
by about one-third for the entire industry, and the 
number of trips per shift has decreased by about 
one-quarter (the difference reflects lower use of 
taxis by operators after deregulation). Yellow/ 
Checker, for which detailed data are available, suf
fered a 14 percent drop in trips per shift from the 
spring before to the spring after deregulation, de
spite a decline in shifts per day of nearly 30 
percent in response to reduced patronage. The pro
ductivity of the new entrants appears to be substan
tially less than that of Yellow/Checker. This is due 
to their concentration at the airport, where empiri
cal data indicate that taxis average one trip every 
2 to 3 hours, and to the much lower volume of tele
phone orders that new-entrant companies serving this 
market receive. 

These productivity levels have squeezed the in
come of taxi drivers and management. Drivers at the 
airport report an average gross revenue of $68 per 
day in the summer, from which they net about $30 per 
day after lease payments and gasoline purchases. Em-
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TABLE 5 Taxi Productivity in Phoenix 

Yellow /Checker 
Yellow /Checker 

All taxi operations 

Airport operations 
(empirical data) 

Airport operations 
(driver self-report) 

All taxi operations 

New companies 
(self-report) 

8 June 1982. 

bJune 1983. 

CMarch 1982 . 
dMarch 1983. 

Trips per Shift per Day 

Prf>.rlere1r11 l ~tinn a Po ... trlP.re_£,nl~tinnb 

9 .8c 8.4d 
8.2 7.8 

8.1 6.2 

5-6 

7 

Trips per Cab per Day 

IL.8 8.o 

5-8 

Change 
(%) 

-14 
-5 

-23 

NA• 

NA 

-34 

NA 

pirical data indicate that as low as these estimates 
are, they are probably optimistic with net revenues 
more likely to approximate $20-$25 per day in the 
summer. Drivers for the large companies apparently 
do somewhat better because these companies serve the 
telephone market and tend to have higher vehicle 
productivity. Overall, drivers work an average of 10 
to 14 hours per day, 6 days a week for a meager in
come, averaging only about $2-$4 per hour worked. 
During the winter months, income increases with 
drivers reporting that they can net at least $25 
more per day. (Taxi drivers, however, tend to be 
optimistic about estimates of their income.) 

How taxi companies are faring economically in the 
deregulated environment is more difficult to deter
mine. Two of the large new companies are reported to 
be in financial difficulty and Yellow/Checker has 
suffered a 30 percent decline in leasing and dis
patching fees, with ;, lf>ss th;,n proport.ional de
crease in expenses. Despite the fare increases that 
accompanied deregulation, the average monthly fare 
revenue per cab (based on summer months) is esti
mated to be 10 percent lower than in 1981-1982. 
Whether management or the drivers are bearing most 
of the burden of this reduction in income is un
clear. In the short run, management is better able 
to maintain revenues than drivers because of the 
driver leasing arrangements that prevail in the in
dustry. 

IMPACTS ON THE AIRPORT LIMOUSINE INDUSTRY IN PHOENIX 

The impact of deregulation on the airport limousine 
industry in Phoenix has been similar r.o r.he e:c:cecr.s 
on the taxi industry. Two types of point-to-point 
transportation services are provided at Sky Harbor 
Airport: prearranged transportation and unscheduled 
demand-responsive service. Before deregulation, 
three limousine companies with a combined fleet of 
47 vehicles operated out of the airport. (The number 
of vehicles actually in service was smaller.) 

In the first year of deregulation, seven new com
panies and independent operators, with a combined 
fleet of 15 vehicles, entered the airport limousine 
market. They concentrated on the unscheduled service 
market. One of the existing providers expanded its 
fleet from 9 to 13 vehicles, but the other two pre
deregulation companies reduced their fleet size be
cause of increased competition and loss of market 
share. By July 1983 one of these companies had re
duced its active fleet to four vehicles (from at 
least 12 vehicles during 1981-1982) because eight 
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more companies had entered the market. The 25 vehi
cles operated at the airport by the new entrants now 
exceed the number of vehicles operated by the pre
existing companies. Most of the new entrants have 

operations. 
The effect of the new entries has been to divert 

business from the established companies. Competition 
for passengers is intense, and many drivers will 
bargain over rates. This is particularly prevalent 
among the new entrants. One reason for pr ice bar
gaining is that fares are based on a zone system, 
with a minimum of two passengers to a destination. 
WhPn h111:1i.ness ii. 1alow, howava:c, .oma drivarli will 
take a single passenger to a destination for a nego
tiated fare that is less than the comparable taxi 
fare. The established companies are reluctant to en
gage in this practice and, as a consequence, have 
lost market share. Their revenues have declined 20 
to 30 percent since deregulation. The frequent price 
harg;.dning prevents ::!!'!Y -~ccu!'~te c0!np~:riso!! of th!? 
actual fares charged before and after deregulation. 
Consumers have benefited from the price and service 
choices offered by the Phoenix airport limousine in
dustry, which is an alternative to the more expen
sive deregulated taxi services. 

Airport rules have had a critical impact on the 
rates and patronage of Phoenix airport limousine 
operators. During the first year following deregula
tion, both limousine and taxi drivers with airport 
permits were allowed to enter terminals to solicit 
business and bargain for rates. The unscheduled lim
ousine operators often had signs offering cheap 
shared rides to downtown or resort locations, which 
were much lower than taxi fares. According to sev
eral company owners, this practice resulted in in
creased business that was probably diverted from 
taxis. 

This situation changed July 1, 1983, when new air
port rules prohibited drivers entering terminals to 
solicit. In addition, taxis and limousines were 
physically separated at the busiest Phoenix ter
minal, with limousines located at a door infre
quently used by departing passengers seeking ground 
transportation. Limousine operators report a drastic 
decline in patronage that reportedly has been cap
tured by taxis. The unfortunate consequence of these 
airport rules, which effectively restrict bargaining 
opportunities, is to limit consumers' choices. It is 
now difficult to obtain information about price
service options (inadequate signs compound this 
problem). 

Figures indicate that the prearr~nged ~irport 
limousine market shrank (estimates ranged from 5 to 
16 percent) while unscheduled service registered a 

July 1983 rule change at the airport. With more 
uiohir.lPi!C. ~i:i,ruing t-h.o ~irpnrt- m;:trkPt-i hnwP"Pr- nrh1,::ar 

productivity is less than before deregulation, with 
obvious adverse impacts on profitability. This 
factor, when combined with the higher daily revenues 
needed for profitability compared with taxis, ac
counts for the willingness of many operators to 
function like taxicabs and to bargain over price 
even for low-fare trips. 

IMPACTS ON OTHER TRANSPORTATION SERVICES IN THE 
PHOENIX AREA 

There has been a small amount of new entry into the 
charter bus industry in Phoenix, but rates have not 
been altered significantly. No fixed-route bus or 
van services have appeared. The private bus industry 
does not believe there is a market for regular-route 
or commuter bus services, at least at fares neces-

ii 
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sary for them to be self-sustaining. No jitney ser
vices have been established in the metropolitan 
area. The only privately provided commuter bus ser
vice involves workers traveling to the Palo Verde 
nuclear plant west of Phoenix, but this is a com
pany-subsidized contract operation that was in ex
istence before deregulation. 

Two specialized demand-responsive transit (DRT) 
companies have begun service in Phoenix since dereg
ulation. One company provides many-to-one contract 
service from certain locations to a Phoenix hos
pital. The service is subsidized by the hospital and 
free to customers. Otherwise, the company provides 
home pickup services to the hospital for $2.50 per 
pickup and $0.50 per mile. Another company expanding 
into DRT following deregulation is a division of a 
paramedic and ambulance company. It provides prear
ranged service with five wheelchair-equipped vans 
for elderly and handicapped people. These DRT ser
vices are provided by companies that are diversify
ing into other markets to improve the usage rate of 
versatile equipment. 

Three public agencies that contract for local 
demand-responsive transit have benefited from dereg
ulation because it has generated intense competition 
for DRT contracts and led to price reductions. Mesa, 
Scottsdale, and Sun City have all selected new con
tractors for their DRT systems at significantly 
lower rates than under regulation. Contracts are now 
changing hands with every rebid as companies are ap
parently willing to reduce profits drastically (and 
to charge short-run marginal, rather than fully al
located, costs) in order to obtain guaranteed reve
nues. Eventually, however, contract prices must 
reflect true (long-run marginal) costs, so it is un
certain how long public agencies will enjoy benefits 
of lower rates. 

IMPACTS ON URBAN TRANSPORTATION IN TUCSON 

Deregulation has had impacts in Tucson that are sim
ilar to but more limited than those in Phoenix. New 
entry has occurred in both the taxicab and airport 
limousine markets, con trac t pr ices for DRT services 
have declined, and no new jitney or transit-like 
services have been established. Subsidized fixed
route bus transportation continues to be provided by 
Suntran, which has a management contract to run the 
city-owned buses. The major impacts of deregulation 
thus have been within established taxi and limousine 
industries. 

Before deregulation, the only taxi company in 
Tucson was Yellow Cab, which operated 60 vehicles. 
When regulatory barriers were eliminated in July 
1982, Allstate Cab Company entered the market with 
20 taxis. (Allstate was in the car rental business 
and had attempted unsuccessfully to obtain a Tucson 
taxi cert ificate be f o re deregulatio n .) In addition, 
13 other tax i operations with a t o tal of 17 vehicles 
h ave been s t arted i n the yea r since d e regulation . 
Thes e s mall indepe ndents, most o f whom ope r ate a 
s i ng le vehicle , rely on the Tucson airport f o r busi
ness. The two larger companies compete in the tele
phone order market and also serve the airport, where 
competition is not yet as fierce as in Phoenix. Air
port permits in Tucson are $3 .00 per vehicle per 
month, in contrast with the Phoenix charge of $75 
per quarter ( i n it ially $300 per y ear ). No taxi oper
ations have l ef t the Tucson ma rket since deregula
tion even though 60 percent more vehiclca ilre now 
involved in the industry. 

Taxi fare increases were more modest than in 
Phoenix, in large part because fares were already 
much higher under regulation ($1.10 drop charge plus 
$1.40 per mile), having been raised several months 
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before deregulation. After deregulation, only the 
waiting time charge increased (as a result, Yellow 
Cab's average fare per trip has r isen 16 percent). 
There has been no price competition. Because of the 
small pr ice increases, deregulation has had no ad
verse effect on the demand for taxi service in 
Tucson. Patronage estimates indicate that ridership 
has at least remained at the same level. 

The competition from new entrants has cut into 
the market share of the previous monopoly operator. 
Yellow Cab has lost 27 percent of its passengers and 
15 percent of its revenues while maintaining its 
service level. At the same time, competition has 
prevented new operators from making much money. In
dependent ope·rators report net income of only $35 
per day for a pprox imately 10 hours of work. 

New competition has had similar effects on the 
airport limousine mar ket. Two new companies, which 
together operate 8 vehicles, have entered the mar
ket. Arizona Stagecoach, the existing operator under 
regulation, has increased its fleet from 5 to 15 
vehicles, although not all are in active service. 
(The owner of this firm has diversified into a vari
ety of transportation services in a number of geo
graphic locations in the Phoenix-Tucson areas, pro
viding limousine, van, and DRT services.) Airport 
limousine fares are based on zones with rates dif
ferentiated for residential and hotel or resort 
pickups. Posted rates have remained the same since 
deregulation, although special rates for tours and 
long trips are available. 

In the Tucson area deregulation has had major im
pacts on the city and private providers of DRT. Fol
lowing deregulation, Yellow Cab was able to enter 
the market and underbid the previous holder of the 
city DRT contract (Handi-Car). In response, Handi
Car shifted vehicles to the Phoenix area and under
bid Yellow/Checker (same owner as Tucson Yellow Cab) 
on its previous contract for the Mesa Dial-A-Ride 
service. In recent rebidding for the Tucson ORT con
tract, Handi-Car's bid (less than $9.00 per vehicle 
service hour, including provision of vehicles) rep
resented a 40 perce nt reduction fr om its prederegu
lation city cont rac t p r ice in 1981-1982. (Yellow Cab 
retained the contract because of other contract dis
agreements.) The city of Tucson has thus benefited 
from the price competition. 

IMPACTS ON LOCAL TRANSPORTATION IN SMALL CITIES 

Deregulation apparently has affected the local 
transportation situation in only two of Arizona's 
small cities. In Yuma, four independent taxis have 
entered the mar ket, although all these drivers pre
viously drove for Yuma Yellow Cab, which remains in 
business. In Prescott, a one-vehicle taxi company 
has initiated operations and a new private local bus 
service has begun since deregulation. There had been 
b oth private bus and taxi service in Prescott before 
deregulation. In all other cities surveyed, deregu
lation has had no discernible impact on transporta
tion, except for enabling taxi companies to increase 
f ares easily without regulatory approval. The extent 
of such rate changes is not precisely known. 

Prescott has been the small city that experienced 
the largest impacts of the removal of regulatory 
barriers. Before deregulation, one company provided 
all common carriage local transportation in the 
city, owning both taxis and buses (Ace City Cabs 
with five taxia ilnd Prescott Whipple Stage with two 
22-passenger buses on fixed routes). Following de
regulation, fares were increased for both taxi and 
bus service. Following the rate increase and the new 
taxi entrant, Ace City Cabs had a 21 percent decline 
in taxi revenues. Doubling the bus fare from $0.50 
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to $1.00 led to a 40 percent reduction in ridership 
while revenues increased by 20 percent. 

At the same time, another private bus company 
entered the market (the Prescott Trolley System 
sponsored by the Downtown ~rescott Associationi. 
This service uses a single bus resembling a trolley 
and operates on routes and headways similar to those 
of Whipple Stage. Advertising on the bus and in the 
Whipple Stage schedule, plus a $0.50 fare apparently 
have made the service self-sustaining in the summer 
tourist season. Ridership is about 120 passengers 
per day, 85 percent of whom are tourists. Local pa
tronage (about 20 passengers per day) on the trol
leybus was undoubtedly diverted from 1tltl1,11,1l!a! SLa.ge 
because of lower fares. 

CONCLUSIONS AND POLICY IMPLICATIONS 

Predictive Hypotheses 

The six hypotheses advanced previously have largely 
been confirmed by the first year of experience with 
urban transportation deregulation in Arizona. 

As expected, deregulation impacts have been felt 
at the industry level rather than the urban system 
level. Most impacts have occurred in the taxicab and 
1 imousine industries. Individual entrepreneurs have 
benefited from the freedom to enter markets and the 
t- r;:anczpnrt-:::at-i nn i nnn~t-r; p~. h11t th is freedom is con

strained by unfavorable market conditions (lack of 
market growth) in most cases. 

According to the evidence, no significant changes 
in modal preferences or price-quality combinations 
have taken place in the Arizona urban transportation 
markets. In the state's two major metropolitan 
areas, no innovative services have been initiated 
other than some small shared-ride van services. Con
sequently, deregulation has had virtually no effect 
on automobile users and transit-dependent travelers. 
The portion of urban travelers affected by deregula
tion still remains small, and the impacts of remov
ing regulatory barriers have not significantly al
tered urban transportation at the system level (when 
the relevant system is defined as common carriage 
urban transportation). 

Since the removal of regulatory restrictions, 
there has been diversification of services in in
dustries with versatile equipment, making industry 
lines less distinct in the small-vehicle industries 
(taxis, limousines, vans, and minibuses). Providers 
have tended to deploy equipment wherever they could 
find a market or a contract, icrespective of previ
ous geographic service areas or type of services of
fered. The evidence from Phoenix and Tucson shows 
vans offering taxi-like services and single com
panies providing taxi, limousine, and contract ser
vices, moving vehicles from one geographic market to 
another or to entirely different services. Firms are 
able to reduce overhead by managing a variety of 
services from a single base. 

Despite deregulation, opportunities to provide 
innovative services in markets and industries once 
closed by the regulated monopoly restrictions have 
probably not been totally exploited in the short 
run. Instead, most new entrants try to capture a 
share of existing markets, reducing revenues for 
companies and drivers in those markets. 

As expected, there has been increased competition 
and a reduction in the concentration of the taxi in
dustry in Phoenix. This is similar to results in San 
Diego and Seattle. There has been the predicted 
entry by independents, and the airport markets are 
the primary focus for new owner-operators. Prices 
have been unstable for a time, and there has been an 
overall increas.e in rates. Until new Phoenix airport 
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rules were instituted, there had been some price 
competition between taxis and limousines. 

The major impacts from new taxi entry have been 
decreases in the market shares of the largest metro
.1=1ulii..ctn Pllut:H1.iA (.:l.11ufia11Y \90 PCLC'CL,t tv app;.:c~irn~tcl~r'" 
65 percent) and the largest Tucson company (100 per
cent to about 67-70 percent). In Phoenix, however, 
the market has also declined in size as the result 
of about a 35 percent increase in fares, leaving 
fewer patrons whose business must be spread among 
more providers. The result has been a reduction in 
company and driver profitability and some exit from 
the industry by independent drivers. The limousine 
induetry has experienced oimilur declines in profit
ability. 

The situation shows few signs of being self
correcting. Moreover, the ease of entry into small
vehicle urban transportation services is likely to 
result in continual turnover in this market. Entry 
requirements such as the 10-vehicle minimum company 
Size, r!lA i n-ni cp;=d·rh (!~p;:1bi] i t.y: rtnd 24-hour ser
vice, which were imposed in Portland, would probably 
eliminate many of the new entrants in Phoenix as it 
did in Portland. Opportunities for part-time employ
ment and the recent economic recession have exacer
bated the problems of taxi supply, particularly at 
the airport. 

Instead of forcing prices down in the airport 
taxi markets, new competition has had the reverse 
impa,:,t, The productivity declines caused by new 
entry have encouraged operators to increase pr ices 
in order to generate sufficient revenues to make a 
profit. New Phoenix airport rules prohibiting solic
itation have limited consumer information on pr ice
service options and adversely affected limousine 
patronage. The taxi queue at the airport, which fa
cilitates first in, first out service, effectively 
limits price competition. Competition meanwhile has 
greatly lowered prices in contract markets. The dis
tributive effects mentioned previously are common 
when markets are adjusting to different institu
tional rules affecting the flow of rP.sources into 
the industry. 

Taxi service and productivity improvements are 
unlikely to occur in the Arizona metropolitan areas. 
Shared-ride services require greater demand densi
ties than currently exist in the general Phoenix and 
Tucson taxi markets and are feasible only from the 
airport, where they already exist in the form of 
limousine service. 

There has been no new competition for fixed-route 
bus transit in the two major metropolitan areas in 
Arizona and service continues to be provided by the 
local transit agencies, which are subsidized. The 
most significant nonmetropolitan impact has been in 
Prescott, where a second local bus service has been 
initiated. There have been no jitney-type services 
developed in Arizona urban areas, indicating a lack 
of lucrative specialized markets in the state's 
major cities. The absence of growing market demand 
plays a critical role in the entry of such new com
petitors to a market or industry. Despite the re
moval of regulatory barriers to transit-like ser
vices, entry will not occur unless profitable market 
opportunities exist, and this is effectively pre
cluded by the presence of subsidized public transit 
already serving the market. 

Increased competition caused substantial price 
reductions in the contract markets (dial-a-ride) as 
predicted. Evidence in Arizona shows deployment of 
equipment from one geographic area to another to 
capture secure revenues from public agency con
tracts. One of the most active competitors in this 
market is the state's major taxi company whose mar
ket share was significantly eroded after deregula
tion. Under regulation, this company had been pre-
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eluded from competing in other specialized markets 
(e.g., for the Tucson DRT contract). Contract rates, 
however, may not remain as low in the long run. 

Adva ntages a nd Disadvantages of Deregulation 

The econom i c rat i onal e for transportation deregula
tion is t ha t of e ffic ient resource allocation. Regu
lation of pricing, entry, and operating practices in 
the tra nspor tation industries impedes the optimal 
distr i bu t i on of scarce resources among alternative 
uses in the economy. The economic and social be ne
fi ts of dereg ul.a t i on, t he r ef o re , are not strictly 
l i nked to direct consumer bene£its . I n the Arizona 
case, consumer benefits resulted from the increased 
competition between taxis and limousines at metro
politan airports and the reduction in contract rates 
to local governments. Positive benefits from de r egu
lation also have been realized by the providers of 
the servicei their new opportunities include com
peting in transportation markets on an unrestricted 
basis, s t ar ting up innovative new ser v i c e s , exiting 
from unpr ofitable services and markets , and in
creased flexibility in equipment use. A final bene
fit of deregulation has been the incentives for ef
ficiency created by the potential of competition in 
various markets and industries, which acts as a de
terrent to excessive rates and to service deteriora
tion except where new rules prevail (airport mar
kets). 

These advantages must be weighed against the dis
advantages of deregulation. In some areas, consumers 
are worse off because of higher taxi fares without 
any signi ficant serv i ce impr oveme nts , although van 
and limousine ser vice s a r e provid i ng s ome c heaper 
subst i tut e s in s ome marke t s . Tax i f a r e i ncreases 
were inevitable in Phoenix, but the price rise since 
deregulation is probably greater than would have oc
curred under the r egula t ed system, par ticularly at 
the airport. A modest d ec line in the l evel of taxi 
service may also have resulted from deregulation be
cause the number of vehicles serving the telephone 
market seems to have declined. A third adverse im
pact ha s been the ai rport p r ob l ems generated by a t 
tempts to control ground trans por t a t i o n competition. 
New rules have r e s tricted both int ermodal compe ti
tion ;rnd cons ume r cho i c e . Fi nally , a l though not ac
tua l ly worsening Arizona cond i tions , deregul ation 
has not produced i nnovative serv i ces t o al ter the 
predominantly negative economic trends of the urban 
common car riage transportation industries. 

Policy I mpl ications 

The important policy lesson to be learned from the 
Arizona experience is that favorable impacts do not 
necessarily follow the removal of institutional 
barriers to compe t i t i on in the transpor tation indus
tries. When t ranspo r tat ion demand is stable or de
c lin ing an d a ttract i ve substitutes to the de r egu
lated modes exis t, the impacts of deregulation may 
be largel y c onfined to i ncreased competit i on wi th i n 
ex isting i ndustries with few or no corolla r y bene
fit s to consumers a nd pr ov i ders . The Ar izona r esults 
are in striking contrast with the numerous consumer 
benefits tha t have r esul t ed .f rom ai r l i ne deregula
tion, a second e xample of compl ete e conomic d e regu
l ation of a trans~orta t i on passenger i ndustry . The 
d ifference between th e t wo experiences is primarily 
a funct i on o f t he r ate o f growth of dema nd and the 
size o f t he ma r ket . The air tr a ve l mar ket is e xpand
i n9 a nd p r ov ide rs have l ittle competi t i on fr om user
operated transportation, whereas the demand for un
subsidized common carriage urban transportation has 
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been declining for more than 30 years. As this re
search indicates, a number of economic variables af
fect the outcome of deregulation and these must be 
identified in a systematic way. 

In addition, the Arizona experience illustrates 
that a major impediment to more wide s pread positive 
impacts on the deregulated industries is the con
tinued presence of subsidized public transit in the 
otherwise deregulated urban environment. Further 
barriers to competition and service innovation are 
created by the new ground transportation rules at 
the Phoenix airport. 

Another policy implication relates to the dis
tinction between the urban experience and that of 
other transportation industries regarding productiv
ity improvements. In other deregulated industries, 
deregulation led to significant gains in efficiency, 
which resulted in lower costs for producers and 
lower rates fo r consumers and shippers. Opportuni
ties for produc tivity improvements in ur ban common 
carriage transportation are limited by the basic 
economics of the industries inasmuch as costs for 
most factor inputs can hardly to reduced. The lack 
of market growth, in the context of increased entry, 
also works against productivity improvements. 

Although impacts at the level of the entire urban 
transportation system have been minor, impacts at 
the industry and market level demonstrate some merit 
for urban transportation deregulation as a public 
policy. New entry into small-vehicle urban markets 
and industries, price competition between taxis and 
1 imousines before the establishment of restrictive 
airport rules, lower contract rates to public agen
cies, and some new specialized demand-responsive 
operations indicate that removing regulatory barri
ers provides a positive environment for the provi
sion of urban services, subject to the economic and 
institutional constraints discussed previously. It 
cannot be concluded from the single significant ad
verse impact to date, increased taxi fares, that de
regulation is an unsatisfactory public policy. 

A final policy implication relates to the gen
eralizability of results from Arizona to other geo
graphic areas. Because of the state's transportation 
characteristics, Arizona's deregulation experience 
is limited in its applicability to other urban 
transportation environments. It is clearly not in
dicative of what would occur in large, densely popu
lated metropolitan areas where transit is stronger 
and the private automobile less dominant. Nonethe
less, in those urban areas where population densi
ties are relatively low, where transit is used only 
by a small transit-dependent population, and where 
virtually all other travel is by automobile, the 
Arizona experience does appear to be applicable. 

The lesson for these areas from Arizona would ap
pear to be that deregulation has both advantages and 
disadvantages, but that both are quite limited in 
their magnitude and scope. There is little likeli
hood of deregulation having any significant impact 
at the urban system level (e . g., major new services 
or substantial diversion of travelers to deregulated 
modes) , and impacts at the industry level have not 
been dramatic. At the same time, the rationale for 
continued regulation of these markets is not partic
ularly compelling. In short, urban transportation 
deregulation in Arizona has been neither a disaster 
nor a panacea for the affected markets and indus
tries; a similar outcome might be expected in sim
ilar environments elsewhere. 
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Feasibility of Profitable Transit Service in 

Radial Urban Corridors 

EDWARD K. MORLOK and PHILIP A. VITON 

ABSTRACT 

In view of the 1aplu escalation of deficits 
in urban public transit operations and of 
the increased interest of pr iv ate firms in 
providing transit services, this research 
investigates the possibility of profitable 
provision of service in a particular but 
highly significant market. A model is con
structed in which a private carrier, compet
ing with the automobile, chooses capacity, 
service quality, and price to maximize prof
its. The general conclusions of the study 
are that profitable operation is possible in 
corridors that have a wide range of market 
and automobile competitive conditions. This 
is true for corridors with volumes as small 
as approximately 1,000 persons per peak hour. 

Results of research on the question of the feasibil
ity of operating conventional fixed-route, scheduled 
bus transit service at a prof it are presented. This 
question is important at present because of the 
rapid escalation of transit costs and deficits. Gov
ernments at all levels are resisting further in
creases in subsidies from general tax monies, and 
the federal government is planning to eliminate op
erating subsidies. This naturally raises the ques
tion of whether at least some transit service might 
be operated at a profit, with passenger revenues ex
ceeding costs by an appropriate margin, thereby ob
viating the need for any government funding. 

The specific question addressed in th is paper is 
whether it is possible to operate for profit fixed-

route, scheduled bus services in radial urban cor
ridors. These services are envisioned as connecting 
central business districts (CBDs) and outlying areas 
that are predominantly resinentii'll. The study also 
focuses on relatively long trips in which a portion 
of each bus run could be operated essentially as an 
express, making few or no stops. Although this rep
resents only one type of transit service, it is a 
type found in almost all medium and large metropol
itan areas and hence is important. 

Because discussions of profitability in urban 
transit often become highly emotional, it is impor
tant to note that the present discussion is focused 
exclusively on the question of the possibility of a 
profit. Even if a profit is possible, that does not 
mean that services designed to be profitable should 
replace existing services. The question of desira
bility is quite distinct and cannot be settlea by 
analysis alone. Some aspects about which analysis 
can provide guidance are covered in Viton et al. (1). 

APPROACHES TO THE PROFITABILITY QUESTION 

There are basically two approaches to the question 
of whether a profit can be made in transit service: 
(a) examination of actual systems in case studies and 
(b) mathematical modeling of transit markets. Each of 
these approaches has certain desirable features and 
certain weaknesses. 

Case studies are particularly attractive because 
they represent results achieved in the · real world. 
They are not subject to the problem of misleading 
outcomes of modeling efforts, which result from poor 
or unrealistic assumptions, incorrectly estimated 
model parameters, and so forth. Case studies are 
also usually persuasive to decision makers. However, 
to yield generalizable results, the cases must be 




