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Abstract

This paper mekes the case for the return of regulaion in the organization of urban bus
savices in deveoping countries. During the past three decades urban public trangport
policy haes transversed severd phases. From public ownership and monopoly provison, the
gghties and ningties was characterized by liberdization of the sector. The experience of
sverd countries, in paticular Chile indicates that liberdizng the sector may not be the
welfare maximizing option. This paper discusses the maket falures that judify this dam
and presents the regulaory options avalable in this emerging new role of government.
Throughout the peper we illudrate idess with examples from Chile, Colombia and a few
other countries.
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V. Legidation on Internal Communication by Omnibusesin Paris and in London

“1 Found at Paris that the attention of the Municipality had also been turned to the service
of Public Conveyance, which was in a state analogous to that in London, of vehicles
provided by numerous conflicting small capitalists giving inconvenient, and, in every way
inferior, service to the public. By authoritative intervention an improvement was effected on
the same principle as that effected in respect to the supplies of gas, and with like
results....The separate Proprietors were allowed either to take money awarded as
compensation, or shares to tie amount in the one new Company, which had made the best
offer for the whole field of service...The immediate gain to the public was increased
convenience, regularity, and freedom of communication, and a general system of
correspondence and increased responsibility. Instead of, as in London, streets encumbered
and disturbed by nearly empty, or only partially filled inferior vehicles, sometimes crawling
with a few passengers, annoyed by detentions for a full load, at other times racing, and
dangerously overladen, the circulation throughout Paris was made regular from regularly
appointed dtations, at fixed charges, which excluded extortionate variations. But | was
particularly struck with the necessary effect of the change in the social relations of the men
engaged in the reformed service, in the immediate suppression of that antagonistic relation,
and its conseguences, which we see most fully developed in London, in perpetual wolfish
conflict, engendering habits of ruffianism, with extortionate yet precarious earnings spent
in dissipation and without reserves for sickness and old age.”

Edwin Chadwick, Reallts of Different princples of Legidation and Adminidraion in
Europe of Competition for the Hed, as Compared with Competition within the Hed, of
Service, Journal of the Satistical Society of London, Volume 22, Issue 3, September 1859.



1. Introduction

Gomezlbafiez and Meyer (1997) identify three man options for providing and regulaing
urban bus sarvices public monopoly, unregulated private firms and a hybrid modd in terms
of the rddtive role of the public and the private sector: regulated private firms. Any review
of the perception of best practice in terms of the market dructure and organization of urban
public transport over the last 30 years or S0 would reved the adoption of the hybrid modd.?
A more careful review of the evolution would reved an evolving consensus with respect to
the opima degree and form of govenment intervertion in this hybrid modd.® This
evolving consensus has roughly emerged as follows* Duing mogt of the 70s public
provison and sdf-regulation were the norm but ended with mgor fiscd difficulties and the
consequences of the two mgor oll price shocks. Starting in the 1980s liberdization and
privetization of sarvices became the new norm but ended with a number of magor safety
and environmentd problems in addition to some socdd issues resulting from  taiff
rebdancing in the sector. The result, towards the end of the 1980s was a wave of policies
introduced to mitigate some of the excesses of competition by redricting entry in the sector.
Snce the end of the 1990s the dae seems to be returning to the sector, & leest as a
regulator and also as afadilitator of moda integration.

The man purpose of this paper is to discuss why this last dage may be the most raiona
from an economic point of view, thus confirming the current intuition of many
policymakers in the fidd that there are indeed limits to competition in urban trangport. The
liberdization experience of the last 20 years has clearly demondrated that the indudtry is
characterized by many market falures and as such urban transport sector policymekers face

% Seefor instance, NERA and TIS.PT (2001).

% In this paper when we refer to public transport we are thinking mainly of bus services. Although public
transport in an urban area is aso serviced by metro and light rail, it is fair to say that the most pressing
regulatory issues arerelated t 0 bus services, at least in developing countries. However, we will touch upon the
relation between bus and other forms of public transport when discussing intermodal and tariff integration.

4 See Gwilliam, Nash and Mackie (1985a; 1985b). Gomezlbariez and Meyer (1997), although not refuting
the above consensus, argue that the empirical case against deregulation is not so strong.

> Although environmental regulations in this sector are important they will not be discusses here. They usually
take the form of noise and emission limits on vehicles, together with age restrictions or other forms of

technological restrictions.



many of the problems common to public utility regulaion in generd. Just like the
regulaion of naurd monopoly network indudries such as sanitation, eectricty and
tdecommunications, the urban trangport sector dso faces paticular  problems  that
condderably complicate the regulatory task. These indude pollution and congegtion
externdities, network effects, the need to coordinate the large number of agents involved
and the interactions with other urban planning issues. Perhaps the only factor which makes
urban trangport regulaion compardtively esser is the posshility of organizing competition
for routes and the exigence of competition from other modes of trangport such as privae
cas and ral. However, even this adds an additiond complication to the regulation of this
sector: the need to oversee potentid anti trust issues.

In this paper we provide an overview of some of the issues involved and present some
practica experiences that could be conddered as best practice, as well as some other less
successful  but equdly illuminating cases We bdieve the discusson in this paper is
impatant given that most of the academic literature in trangport has a developed country
bias, were the problems and issues are different from those of the developing world.® In
developed countries private trangport is prevdent and one of the man palicy
preoccupations has been whether it is convenient or not to promote public transport (for
environmentd and congesion reasons) and how to do it, induding the granting of
subgdies. Given that subddized bus sarvices are ubiquitous in the deveoped world, and
public provison common, a second concern has been the promotion of productive
efficiency. Direct competition in urban bus marketsis rare in the developed world.

In contragt, in developing countries most people use public trangport, paticulaly buses in
urban aress. Subsdies ae much less common and the man policy issues reae to
investment, network coverage and daffordability of tariffs and other socid condderations.
Full-scale competition in large urban bus makets has only been goplied in developing

® For agood compilation of the literature see Oum et-al. (1997).
" The exception is the experience of urban areas outside London in the United Kingdom. Mackie, Preston and
Nash (1995) present an evaluation of the UK experience and conclude that ‘competition for the market’ as



countries and the benefits and codts of these experiences, together with their regulatory
implications, have not been well documented in the literature.

In this paper the emphass is placed on two sets of regulatory issues. Fird, those reatedto
the indudrid organizetiond of a competitive bus market and which determine the overdl
effectiveness and efficiency potentid of the public transport services. These have to do with
the potentid market falures that may plague this indugtry. Second, if due to these market
falures more active regulaory intervention is warranted, then there is the question of how
to intervene in this indusry without compromisng the bendfits of competition among
private providers. The promation of productive efficency is a man concern in this second
group of issues.

The paper is organized as follows. Section 2 discusses the experience of Santiago, capitd of
Chile, as a typicd example of how the new regulatory consensus seems to be emerging.
Satiago’'s  experience is dso intereding because it was a pioneer in bus market
liberdization, with radicd and long lasing reforms implemented during the eghties Thus
it provides a dear example of the problems that can aise in a compditive bus market.
Section 3 reviews the main sources of market falures in the bus industry that would judtify
a regulatory role for government. It discusses the main market falure present in developed
countries, the lack of property rights over curb space, and argues that this is less of a
problem in deveoping countries. In contrad, excessve entry and socd inefficent
frequency decisons are probably more rdevant maket falures in developing countries.
This section concludes with a discusson of agency issues resulting from various types of
ownership dructures in the sector and the problems caused by linking operator's revenue
with the number of passengers trangported. Section 4 presents the various possble
regulatory responses to these problems. Section 5 presents the recent experience of Bogot,
Colombia, where successful reforms were implanted dong the lines suggested in Section 5.
The lagt section condudes with a warning. For the hybrid modd to work in a developing
country there must be aufficient inditutiona capacity to regulate this sector effectively.

applied in London was superior to ‘competition in the market’ outside London in terms of fares, efficiency



Otherwise, regulatory falures may more than compensate for the potentid benefits of this
modd.

2. Anillugtration: evolution of the role of government in the bus sector in Santiago

The recent history of urban public trangport in Santiago, Chile, provides a good illudtration
of the various visons regarding urban trangport policies and the reasons behind the changes
that have occurred regarding best practice in this fidd. This higory can be divided into
three didinct periods. The fird, ending in 1979, was characterized by heavy dae
intervention, both as a savice provider (with the company Empresa de Transportes
Colectivos) and as regulator of prices, routes, and permits for private operators. During this
period there was a chronic shortage and low quality of services. The socid cods of this
insufficiency were in the form of long waiting times for bus arrival and congested buses.

The second period begen in 1979 when the sector was liberdized with the introduction of
free entry, freedom to edablish routes and, beginning in 1983, freedom for each operator to
=t taiffs. The raiondity for these reforms lad in the conviction that a free market would
generde an optimd levd and qudity of sarvices Compeition, it was thought, would
guarantee an efficent levd of prices Unfortunately, in practice things did not turn out as
expected.

During this second period there was a dgnificant increase in the number of buses and the
geogrephicd coverage of the sysem Between 1979 and 1983 the number of buses
increesed by 40%, from 5,185 to 7,278 (see Table 1). The increase in the number of buses
and the problems it generated spurred a U-turn in the liberdization reforms. Between 1984
and 1988 entry was redricted, dthough illegd entry perssed and the number of buses
reeched close to 11,000 by 1988. In 1988, just before the trangtion to democracy, the sector
was agan completey liberdized and the number of buses reeched its pesk of 13.698 in
1990.

and ridership.



The effects of liberdization dealy generated benefits to usars as wating times were
reduced and the distance to the nearest bus route was shortened. However, as the process
continued average cgpacity utilizetion dropped Sgnificantly. Average occupancy in buses
and taxi buses dropped 55% and 32% during this period, respectively.® In spite of this drop
in cgpacity utilization and the large number of operators in the system, red tariffs increased
by dmost 100% between 1979 and 1990 (see Table 1).° This increase was not related to
increasss in fud prices. Figure 1 shows that, with the exception of 1986, fud prices were
lower then its origind leve in 1979.
Table 1. Pricesand number of busesin Santiago

Y ear Averagetariff (Ch$ of 2001) Number of buses
1979 136 5185
1980 133 6,043
1981 135 6,081
1982 164 6,579
1983 14 1,278
1984 223 8,240
1985 261 8,653
1986 257 8904
1987 240 10,680
1988 233 10,900
1989 237 11,841
1990 267 12,698
1991 236 13363
1992 203 11,891
1993 184 11,04
194 179 11,562
1995 182 10228
1996 186 9,255
1997 181 8711
1998 186 8,623
1999 204 8407
2000 253 8272
2001 281 8179

Sources: Tariffs: Instituto Nacional de Estadisticas. Buses: 1997-2001: Ministerio de Obras Publicas,
Telecomunicacionesy Transporte; 1990-1997: Sanhueza and Castro (1999); 1979-1989: Cruz (2002).

8 Cruz (2002). Taxi buses were smaller buses of 20 to 30 seats compared to the larger 40 seat buses.

® The flip coin of this statement is that because tariffs were increasing, there were strong incentives to enter
the sector in spite of the fact that low capacity utilization implied operating on a point high on the average
cost curve. Therefore the true economic inference is that high prices induced excessive entry. However, once
there was excess capacity in the sector it is curious that this did not induce price wars among operators.
Possible reasons for this behavior will be discussed in the next section.



The observed behavior of taiffs during the liberdization period is very perplexing,
implying that competition was not successful in curbing market power. That this may be a
generic dructurd phenomenon in bus industries across the world is an issue we discuss
further below.

Figure 1: Theevolution of real tariffsand fud prices
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Note: International crude oil prices were transformed to domestic currency using yearly
average exchange rates. During this period international fuel price changes were passed
directly to domestic prices. Therefore, the international price of oil is a good indicator of
domestic fuel prices during those years.

The increase in the number of buses, ther rdiance on died fud and the increase in the
average age of buses? with lower technologicd Standards? transformed the bus sector in

one of the man generators of congestion and ar pollution externdities in Santiago. By the
late eighties, Santiago's amosphere was one of the most polluted in the world.*® The bus

10 Together with Mexico City, Santiago was the most polluted city in the region. In 1990, there were 95 days
with particulate matter concentration levels above 150 pg/m?, 30 days above 240 pg/n®, and 6 days above 330

pg/nt (CONAMA, 1998). For reference, in the United States the norm for daily concentrations of PM10 is



industry was not the only source of ar pollution but it was one of the leading contributors
As a source of congegtion, the fact that 80% of bus routes pass through the 7 main arteries
of the city has clogged the main roads of the central urban area(Mabran, 2001).

Towards the end of the eighties, the high tariffs, the high average age of buses the low
average cgpacity utilization of an overszed bus gtock, together with the environmenta and
congestion externdities served to findly put an end to the free market experience. In 1991,
new regulations were introduced thet ushered in a new hybrid modd for the organization of
the industry in Santiago. Under a new tendering sysem, the authorities established the
route coverage of savices while tariffs were determined through the competitive bidding
process (subject to periodic adjusments for changes in input costs). The competitive
tendering process? dthough not pefect? served to sop and revert the red tariff escdation
of the eghties, lower the number of buses and increase the average capacity Utilization rate
(see Table 1) By 2001 there were only 8,179 buses in operation in spite of the fact that
the average number of passengers during a working day increese from 3,575,942 million to
4275913 million between 1991 and 2001 2 Occupancy of buses doubled during this
period. The average age of buses dropped to 6 years and over hdf of the current stock
meets EPA-91 o EPA-94 emisson dandards. Savice qudity? measured by network
coverage and waiting times? were not affected by the reforms since the authorities did not
modify the exiding route desgn when tendering was introduced. Waiting times a bus stops
ae on aeage only 4 minutes (Minigerio de Obras Plblicas, Transporte 'y
Tedecomunicaciones, 1997).

The new role of government was further fine-tuned during the nineties when severd other
norms and reguldaions were introduced, including a limit of the maximum age of buses (10
years), emission standards, bus types (automatic transmisson), among others, which helped

150 pg/n®, the same as in Chile. Thus for more than one third of the year, Santiago’ s atmosphere did not meet
national or international concentration normsin 1990.

M The authorities also directly retired close to 2,600 of the oldest buses in the system, paying close to US$14
in compensation to bus owners (Cruz, 2002).

12 The passenger numbers are taken from the origin destiny surveys undertaken by the government in 1991and
2001.



to increase the quaity of service and a reduction in the environmenta externdities caused
by the sector.

Although Chilés bus sarvices ae now firmly grounded in a hybrid regime with a srong
regulatory commitment to address market falures, there are 4ill severa agpects of the
sysem inherited from the free market experience that have not been corrected. The
authorities are currently atempting to introduce further reforns dong the lines of those
implemented in Bogotd, which will be discussad further below.

Among the remaning problems are the following. Frd, when concessons were introduced
no effort was made to optimize the network configuration nor introduce some sort of tariff
integration. Therefore, currently too many routes overlgp, individud services ae usudly
vay long? the average length of a route is 63 kilometes (EMG (2002))? and tariff
integretion is nonexigent except some minor integraion between some bus services and the
underground metro sysem. These features generate aggregete economic inefficiencies in
the trangport sector as discussed further below. Another consequence is that there are dill
an excessve number of buses in the sysem compared to an optimized nework (SECTRA,
2002; Vivanco, 2002). Pollution and congedion could be lowered further ill if more

reforms are implemented.

Second, operators Hill earn therr revenue from ticket collection. This generates strong
incentives for buses to compete head to head on the road. Besdes the difficulty this creates
for an ordely bussop desgn? buses dop anywhere generating more frequent stop-and-
goes, increedng trave times and thus further undermining the economic efficiency of the
transport system as a whole? the grestest problem rdates to safety. In 2001 there were
7,392 accidents in the Santiago urban area where a bus was involved; of the 5,699 injured
people in those accidents 112 were fatdities. On average then there is one degth every tiree
days in an accident involving a bus of the trangport sysem. Although comparative
internationdl data are hard to obtain, these figures seem dramaticadly high. If the experience



of Bogot&? discussed in section 5 further bdow? can be used as an andogy, it is highly
probable that a high number of these accidents are due to the economic incentives that
characterize the current bus system in Santiago.

These pending issues sarve to illudrae some of the problems inherited from the liberdizing
experience. But they aso point to another interesting issue. One of the man obgtacles to
further reform of the bus system has been the pressure from the bus owner’s lobby™®. Once
the bus system is liberdized, drong interest groups form that meke future reforms more
difficult. From a politicdl economy perspective it may be esser to follow the example of
London Trangport, where routes previoudy operated by a public company were tendered
without the intermediate liberdlization experience.™*

3. Market failuresin the urban transport industry

Wha Chile's recent history reveds is tha maket falures in the bus indugtry are not only
the result of environmental and congestion externdities but that the network characterigtics
of the indudry, the peculiaities of demand for journeys the specific organizationd
dructure chosen for the ddivery of the service and mgor governance issues can result in
many other forms of market falures® Policymakers and the generd public are typicaly
concerned with the need to regulate to minimize congestion and environmenta  externdities
related to public transport.’® However, the failures related to the economic characteristics of
the industry may dso judify a regulaory intervention even in the absence of the more

13 This interest group has used the threat of strikes repeatedly. The last strike, which drove Santiago to a
standstill, occurred in August 2002. However, the event helped to show the importance of this sector as a
source of air pollution. Particulate Matter concentration levels dropped by half that day compared to a day
with similar atmospheric conditions (Garreud and Aceituno, 2002).

4 However, in this case there is another important interest group that could pressure the authority: the public
bus company workers.

15 While we picked Santiago de Chile to illustrate the point, we could have picked any medium to large city in
the developing world since the evolution of the organization of the sector during the last third of the 20"
century seemsto have followed avery similar pattern across countries.

16 Sometimes this sector is responsible for creating these externalities, at other timesit is part of the solution
to the externalities created by other modes of transport such as private cars. The latter is the case in developed
countries.



traditiona congestion and environmental problems. In this section we review some of the
economic problems encountered in bus trangport indudtries,

3.1 Thelack of curb rights

The dreet curbs and bus stops where vehides pick up ther passengers are public property
and thus a ‘common propety’ resource for al trangport companies even informd ones
According to Klen, Moore y Rga (1997), this is the man maket falure in urban bus
trangport and explains many of the failures of thisindustry.

Their argument depends on the characterigtics of the demand for public trangport. There are
transport markets where the demand for public transport depends on the prior existence of a
regular service, with predetermined schedules and high qudity of sarvice In these markets
a compaty must invest in thee characteridics, possbly by operdting a a loss for a period
of time, in order to induce demand for public transport. However, if a company undertekes
this invesment and generates the demand for the service, a competitor (forma or informd,
or even private vehicles looking for passengers in order to use high occupancy lanes in
catan cties) can teke away the origind company’s cdlientde a the points where
passengers congregate. Since curb Sdes are public property, and thus there is no way to
avoid this ‘busness deding’, the company cannot recoup its origind invesment. Knowing
this the company does not invest in the firg place, demand is not induced and the public
trangport service may disgppesar.

There ae two solutions to the above problem. Klein, Moore y Rea (1997) propose a
sysgem of tranderable curb rights. Under this scheme only companies that own rights over
some curb space can pick up passengers a those points. These rights can be sold or rented,
thus assuring that the most efficent companies own these rights Klen, Moore y Rea
(1997) suggest the use of video cameras to enforce these curb rights.

The second solution is to give one operaor exclusve rights over a route and then to enforce
this exdusvity by kesping out potentid informa operaiors In order to avoid the abuse of

10



market power by the exclusve operator, competitive tendering should be used to determine

the franchise operator and fare levels.

The lack of curb rights may help to explain the dedine of public trangport in some dities in
devdoped countries. As high qudity and scheduled trangport services are prayed upon by
interlopers, the forma high qudity service dedines, thus potentid passengers, unsure of the
time the next bus will pass by ther stop, may prefer to use another mode of trangport. As
demand decreases, service supply decreases further and a downward spiral of decline of the
bus market may ensue If the maket does not disgppear it will be dominated by the
gengdly lower qudlity interlopers.

As an explandion of the woes confronting bus markets in developing countries, the lack of
curb rights argument is less convincing. In these countries demand, especidly in dense
urban aress, is less sengtive to the prior edgence of scheduled services and high qudity of
upply. Many individuds in devdoping countries do not have an dterndive mode of
trangport except by buses'’ In these markets demand may be ‘thick’ in the sense that no
prior invesment in a regular scheduled sarvice is required in order to induce demand. In
any case, time schedules may be close to impossible to meet in congested urban centers.

In this case of a ‘thick’ demand for public trangport, Klein, Moore y Rga (1997) recognize
that the lack of curb rights may not be a problem. In many cities such as Santiago the
problem is not one of disgopearing public trangport services, but of excessive entry and

frequency, especialy during off-pesk hours.*®

However, even in the case of markets with ‘thick’ demands, the lack of curb rights may be
respongble for certan digortions in the invesment decison of operators that may degrade
the quality of service. Since operators must compete for passengers a the curb, invesments

17 Bicycles may be an exception.

18 Although bus routes in Santiago are tendered and operators have exclusive rights over their routes, thereis
considerable overlapping of servicesin an extensive area of the city. Thus, buses do compete for passengers at
the curb. However, the demand in these areas can be characterized as thick and thus the dwindling demand
problem from lack of investment in scheduled services does not arise.

1



that alow operaiors to compete more effectively will be undertaken. One example may be
the srong preference operators in Santiago have for vehides with manua gear sysems
rather than automatic gears'® The control and faster acoderation provided by manua gears
may be an advantage for racing and postioning vehides in the competition for passengers
a curbs®® Ancther distortion may be the incentive for introducing faster and smaler buses
which ae more maneuverable compared to therr larger and dower counterparts. Although
from a private point of view the smdler buses may be preferable, the additiona congedtion,
pallution and higher invesment cods per seat capacity may not judify this decison from a

socid viewpoint.

Fndly, even in devdoping countries the curb rights argument may be reevant for the
inexigence of private sarvices in lightly traveled routes or during night or early morning
hours.

3.2 Efficient entry and fares

There are some other reasons why a free market in urban transport may not provide the
efficient number of sarvices. Lack of regulaiion may result in under or overprovison of the
socidly efficient level of service in the sector. Fares may need to be regulated or subsidized
in order to induce the right entry and frequency decisons by privete operaars.

3.2.1 A smpletransport mode

In order to formdize the idess of this section we develop a very smple trangport mode thet
gives the basc indghts to the forces behind excessve or insufficient entry. Let's assume a
trangoort system that operates exclusvely on buses during a certain cydicd period of time
(sy one day, one week, or one month). During this period, N(p) passengers arive
uniformly to teke a bus, where p is the price of one trip. B is the number of buses in

19 In 2002 the industry successfully lobbied for a change in the regulations that obliged new buses to have
automatic gears.



circulation. It is dso assumed that each firm owns only one bus that is operated only once
per period. There are no operdtion cods? agan an assumption that does not change the
results? but there is a fixed cost of F per period. This fixed cost can be the capitd vaue of
the bus or termind cogt.

Assuming that buses are equdly spaced, the demand for a particular bus will be N/B, snce
it receives dl passengers that arive (uniformly) a the bus sop since the last bus passed.

Therefore, profitsto abus owner are:

?. ?M?F
B

Asuming free entry, the private eguilibrium condition (cero profit condition) is

" F

When there are BP buses, there are no private financid incentives for additiond entry. Each
firm is obtaining anormd rate of return on itsinvestment.

However, the dove equilibrium may not be soddly optimd. A centrd planner would dso
teke into account the effect of the number of buses on the average waiting time of
passengers. Assuming that the average waiting cost for a passenger is ¢ per unit of time. On
average, a pasenger will have to wait T/2B time units before he can board a bus, where T is
the time it takes a bus to complete the circuit. Therefore, the socid wefare function is

given by:

W 2 ?cN(p)? B?gp?N(p)?Fg
2B 5 B 5

20 Another motivation for preferring manual gears may be that they consume less fuel. However, we do not
have any evidence for either hypothesis.
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Maximizing this function with respect to the number of buses one obtains:

MoCN(p)')F')o ? B°? CcN(p)
B 2B* V2F

Depending on the parameter vaues, the socidly optima number of buses could be smdler
or larger that the private equilibrium. The ratio of the socd optima number of buses to the

private equilibrium can be expressed as.

B° 1 F c
B ?/—? <
B” 2 | p?N(p) \ﬁ

The result will depend on two effects. The second term is the ratio of fixed cods to
revenues and represents the excess entry effect typicd of differentiated goods models. The
higher is the fare (assuming demand is indadtic) the higher are revenues and thus excess
entry and duplication of fixed cogts. Thus for high fares the socid optimd leved of buses
will be lower than the private equilibrium, independently of congestion or environmentd

externdities.

The lag term represents the ‘waiting time externdity’ (Mohring, 1972). Mohring (1972)
argued that private operators would supply too little service (in terms of frequency) since
they do not take into account the socid benefits of the reduction in waiting times of dl
passengers as additiona buses are run on a network. If an extra bus is put into service, there
will be an added private cost that the firm mus recoup. However, the extra bus will
decrease the intervd between buses for the whole route. For example if 5 buses pass
uniformly each hour through a given point in the network, there will be a 12-minute
interval between buses. Passengers? if they arive uniformly to teke a bus a that
spot? will wat on average 6 minutes before they can board. If an extra bus is put into
svice, the time inteva between buses will fdl to 10 minutes, and the average waiting
time to 5 minutes. Therefore, al passengers? independently of whether they actudly use
the new bus? will gan an extra minute in the form of less waiting time. This is the pogtive

14



externdity created by the additiond bus For a high wating time cost parameter to fare
levds there will be an under-provison of services in the privaie equilibrium compared to
the socid optimd levd.

3.2.2 Toomuch or too littleentry?

But, which effect is likdy to dominate? It is important to note that both effects point to an
over provison of savices in a private equilibrium when fares are high. Why could it be
likdy thet in a competitive equilibrium fares will be above efficient leves? The argument is
the familiar one from horizonta differentiated product markets.

Why ae buses differentiated products? Obvioudy, buses going to different destinations are
not perfect subditutes. However, even buses passing the same find dedindion of a
passenger may not be perfect subgtitute. This occurs because of the time lapse between the
arivd of buses or headway between buses. An individud may prefer teking the first bus
that arives a a dop rather than wait for the next one, even if there is a podtive probability
that this next bus is chegper. Thus, the bus that just arives a the sop has some ‘captive
dients, which implies that it has some market power to raise tariffs®’ 2> Rasng tariffs
however, creates excessve returns to invesment and spurs the entry of new firms or buses
beyond the socidly efficient levd. Evans (1987) uses a theoreticd horizontd differentiation
modd, dong the lines of Sdop (1979), to show tha a competitive eguilibrium will imply

high tariffs and excessive entry.

Furthermore, some authors, such as Gomezlbafiez (1999), have argued that in practice the
‘wating time externdity’ is likdy to be smdl in quanttitaive terms. When buses pass a a
high frequency, the gains from a reduction in the headway between buses is likdy to be

21 See Fernandez and De Cea (1990) for arigorous derivation of the demand curve faced by abus.

221t isinteresting to note that this effect will probably not occur in other transport industries, such as airlines.
In that case, the infrequency of use and the characteristics and value of the product justifies the use of
scheduling. In turn, this implies that passengers can plan their trips without incurring unexpected waiting
costs. In the bus industry scheduling is much more difficult to apply because due to traffic and other
influencesit isdifficult to predict the exact arrival time of abus at a stop.
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sndl. When frequencies are low, it is likdy that passengers will learn to schedule ther
trips better in order to avoid waiting long a a stop.

Thus it may be likely that the excessve entry effect may dominae, especidly in developed
countries where the vaue of time cogs may be low. One symptom that excessve entry has
occurred is that a congderable number of buses will be running dmos empty, something
that is gill observed in Santiago®® Also, that price competition is not very strong in bus
markets has been widdy documented. Klein, Moore y Rga (1997), in ther review of the
British competitive experience concluded that ‘it has been rare in the British experience for
companies to compete by offering lower fares Rather, red bus fares increased 17 percent
between 1986 and 1994. Ingead of lower fares, companies chose to offer more frequent
sarvice then their competitors 2* The same occurred in Santiago during the liberdlization
experience of the eighties, as noted above.

There may dso be another phenomenon generding an excessve number of buses in a
competitive trangport sysem when there ae fixed schedules. If there is an incumbent
provider or a cated (in the case of Santiago it could have been the operators association)
then they may have an incentive to preempt entry by competitors. This preemption drategy
implies ‘filling dl the possble routes of the network in order to meke entry by a amdl
rival unprofitable and may aso result in too many busesin operation.25

3.2.3 Congestion and other externalities

Ultimately, whether there is excess supply in the bus indudry is an empiricd matter that
needs to be andyzed with reference to paticular experiences. However, from a conceptud
point of view, there are additiona influences that come to bear on this issue. In paticular, if
congestion and environmental costs are consddered and these externdities are proportiond

%3 Diaz, GémezLobo and Velasco (2003) have estimated that, in spite of the competitive tendering process, in
Santiago tariffs are still high and generate rents of the order of US$ 16 million annually.

24 Klein, Moore and Reja (1997), page 68.

%5 This argument is related to Schmalensee (1978). This requires that there be a cost to changeschedules and
perhaps may be applied to the competition experience in the UK.
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to the number of buses on the network, then the sodidly optima number of buses will be
lower 4ill. This implies that the probability that a free market will result in excessve,
rather than insufficient, entry is gregter.

There is an interesting dichotomy here between developed and developing countries.
Wheress in the former the modd solit is usudly heavily biased towards private cars in the
latter public trangport accounts for the mgority of trips For example, a recent report by
NERA and TISPT (2001) reviewed the public transport sysem in 9 cities of developed
countries. They found that public trangport usudly accounts for less than 25% of trips (the
highet share of public transport was found in Zurich, 37%) in thee cities. Private car
trangport, on the other hand, accounts for well over 50% of trips®. This is in stark contrast
to developing countries, where in a dty such as Sattiago, Chile 61% of trips ae
undertaken on public trangport according to the Origin and Degting Survey undertaken in
2001.

The modd golit will have an influence on the causes of congesion and pollution. In a
developing country, where the main source of urban trangport are buses, these will have a
gredter  responsihility for congestion and  pollution?” This agument is reinforced by
conddeing tha in devdoping countries bus technology will probably be older an more
polluting than in developed countries

It is possble then tha in developing countries a free market may provide an excessve
supply of sarvices (due to these externdities) while in a developed country they ae a
solution to these same externdities The policy recommendations are very different in eech
cae. While in the latter subsdies to public trangport may be judified in order to incresse
svices in devdoping countries efforts may be needed to rationdize the public transport
system.

%6 Therest include walking, bicycle and others.
%" This is not to deny that private cars are also important sources of congestion in cities of the developing
world, just that their relative influence is probably smaller than in developed countries.
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3.3 Principal agent problems

In a competitive bus market, the number of passengers usng a paticular bus will be partly
a function of the effort the driver makes to seek potentid passengers on the road, sop to
pick them up (usudly not a a forma bus sop) and in generd try to ‘beat’ other buses for
this client. The naturd private solution for incentive problem is for the principd (owner) to
desgn a contract for the agent (driver) tha digns the later’s incentives to his objectives. In
this context, this means that drivers are pad on a vaiable sday that depends on the
number of tickets sold.

Although paying drivers based on the number of passengers collected mekes sene as a
private solution to the incentive problem faced by bus owners, from a socid perspective it
has severd negdive effects. The ensuing competition on the road between buses vying for
passengers can cregte enormous safety problems, as described earlier in the case of
Satiago. It dso mekes it very difficult to desgn a rationd sysem of bus dops snce
drivers will have a drong incentive to pick up passengers anywhere between sops.
Frequency problems are dso created by this sructure as drivers use a strategy of ‘head
running (running just ahead of competitors) or wat until a competitor gopears before
undertaking the route.

Paying drivers a fixed wage rather than a varidble wage is one way to diminate the above
problems. However, this will not aise naurdly in a competitive bus indudry, snce a
unilaerd change of driver’'s contract by one company will usudly ental an economic
loss?® Imposng this by decree to dl bus companies will dso be difficult, since the
incentives in a compeitive bus indudtry is for companies to compete for passengers. As
long as owner's profits are related to the number of passengers caried, there will be a
drong incentive to pay drivers dther formdly or informaly, based on the number of

passengers picked up.
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Save vey drict traffic monitoring, the only way to avoid the safety and other problems
related to competition on the road is to bresk the link between profits and passenger carried.
This is why in many regulatory experiences around the world, induding Bogota (see
bdow) and London, bus companies ae pad according to qudity vaidiles or schedule
completion rather than passengers carried. However, this in turn requires some system of
revenue sharing between bus companies tha may be difficult to achieve without heavy
regulaory intervention. In addition, this policy option hes the draw-back tha operators may
have the incentive to reduce codts by lowering the number of frequencies served or not
dopping a dl bus sops However, inexpensve moden geographica pogtioning system
technology is now avalable to monitor the compliance with route scheduling of operaors.
Therefore, technologicd change has made it possble to pay operators according to
vaiables other than the number of passengers caried (for example the compliance with
route schedules and other qudity measures) without a dgnificant change in the service

provided to passengers.

Revenue collection by drivers or other personnd on buses can dso generate inefficiencies
through a more subtle channd. When drivers or another employee on the bus mus collect
fares, there is the posshility that these employees will not report dl revenue earned to the
owner. Although this can be monitored by ingpectors who check that passenger have been
given tickets, full effective policing is codly. In fact, in Santiago owners and andys agree
that drivers supplement their incomes by around 20% through this type of fraud.

This posshility of fraud by drivers mekes it harder for bus owners to delegate the operation
of buses to hired employees. Thus, one tends to observe tha bus owners tend to be drivers
dso, or drivers ae cdose rdaives of the bus owners The monitoring problem described
here is one reason why in many dties in the deveoping world, privete bus companies tend

28 |n fact, there is one experience in company in Santiago that started paying drivers a fixed wage. Revenue
for this company dropped by 40%, thus ending the experience.

29 One popular way that this is done is that some passengers return the ticket to the driver before getting off
the bus, giving the driver the opportunity to reutilize the ticket and thus keep the extra fare without the risk of
being caught by an inspector. Straight fraud is also common. Some passengers ask the bus driver if they will
take them for less than the fare. The driver keeps the money and does not give a ticket to the passenger.
Clearly, thislast strategy isonly possible due to the scarcity of inspectors or the low level of penalties.

19



to be gndl, informd, and family oriented busnesses In Santiago, the average number of
buses per owner is 2.11. Over 70% of buses are owned by entrepreneurs who own five or

less buses. 3°

Authors such as Nash (1988) have argued that in a competitive bus market economies of
sope or scde will not be exploited because of the transaction costs involved in
coordinating schedules, integrating services and fares, and agreeing on a revenue shaing
sheme between numerous private operators. This agument, however, is not very
convincing because there are many examples where a competitive market results in an
efficent exploitaion of these economies, specificdly through mergers and verticd or
horizontd integration. A good example is the arline industry where private companies
have adopted a scope and hub system in order to exploit economies of density.3! However,
the diseconomies of dze that arise due to the monitoring cods of a large flet of buses
when drivers are responsble far revenue collection, and which generates an atomized
ownership dructure, may meke it difficult to exploit potentid economies of dendty or scde
in an urban trangport network. In fact, prdiminary work undertaken in Santiago show that
there are large economies of density il to be exploited.?

4. New Regulatory instrumentsto cut the risks of market failure.

The previous section implies that there are four main regulatory chalenges in the regulaion
of the bus indugry and which form the backbone of the new emerging hybrid modd. The
fird is to desgn and integrate the transport network in order to exploit economies of
densty and scdle without compromising the sysem's coverage®® The necessary transfer
infragtructure must be built and some sysem of taiff integraion must be introduced

30 Data provided by the Ministry of Public Works, Transport and Telecommunications. Liability issues may
also be responsible for this structure. In Chile bus owners are legally liable (in case of accidents an other legal
claims) only up to the value of their property. This generates incentives to atomize the property of buses. It is
common for an entrepreneur to formally spread ownership of his buses among family members.

31 See, for example, Brueckner and Spiller (1994)

32 Vivanco (2002), Sectra (2002).

33 Transport engineers have devel oped sophisticated models that are used in order to find the optimal system
configuration.



(unless there is one operator for al services and relevant transport modes). It will usudly
adso be convenient from a socid point of view to create exclusve bus lanes on roads. This
will guarantee that the lower travel times of an optimized sysem are not eroded away by an
increese in private automobile journeys. Second, some regulatory control must be exercised
on entry decisons and frequencies, and tariffs must be regulated. Third, operators revenue
must be decoupled from the number of passengers caried in order to avoid the negative
effects tha result from competition for passengers on the dreats This requires some
integrated revenue collection sysem, independent of operators, which can then digtributes
these resources among firms. This has an interesting implication for the ownership dructure
of the bus companies They will have to become lager and more formd enterprises
cgpable of rasng working cgpitd in order to operate in the short run since they will not
receive revenues from fares on a continua daly bass®* In addition, the authorities would
have to stup some sysgem to monitor service compliance. Findly, bus qudity and
technological  spedifications will need to be imposed in order to reduce ervironmentd

externdities and raise sarvice qudity.

It would seem that dl of the above recommendations point to a return to the old modd of
monopoly provison of bus sarvices, possbly by a public operator. However, the emerging
hybrid modd takes into account one of the important lessons of past experience: the need to
guarantee the productive efficiency of the provison of trangport services Public provison
as wdl as subddies is not currently favored by policy mekers due to ther negative
incentives for efficiency.>®

Naturaly, direct competition and free entry into the indudry is one mechaniam to foder
productive efficiency. However, it rases the problems identified in Section 3. The purpose
of this section is to discuss some dternatives to direct competition that would promote

34 In many countries with informal or small family oriented bus firms, operators do not have access to credit

and usually require daily revenues to pay drivers, fuel and other expenses. Notice that decoupling revenue

from passengers will by itself remove one of the obstacles to firm growth? the owners monitoring of drivers
roblem.

% For a summary of the literature on the impacts of ownership and subsidies on bus firm performance see De

Borger and Kerstens (1999).
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efficiency while a the same time presarving the benefits of a centraly integrated and
coordinated bus indudtry.

When entry is redricted, a regulator wanting to set fares faces an asymmetry of information
problem. The companies that are to be regulated have better information concerning the
characterigtics of the routes, the actud and potentid costs of serving them, the cogs of
providing different service qudities as wedl a many other economic and technologica
vaiables that determine the efficient cost dructure. Therefore, in many ways there is a
direct andogy in the promotion of effidency in this sdtting and the regulation of naturd
monopoalies in utility indudtries.

4.1 Combining regtrictions with competition for the market

Redricting head to head competition does not meen that the market cannot be competitive.
It has been long recognized that in some cdrcumgtances competition for the market is a
good subditute for competition in the market. Tendering bus routes can be a powerful
regulaory indrument to address the asymmetry of information problems that arise from the
need to pick amnong potentia providers of services.

In utility indudtries such as water and dectricity, the use of auctions to s&t prices is limited
by the fact that assets usudly last many decades and are sunk, while it is not convenient to
st raes for that long. If periodic auctions were used to st prices some rule would have to
be established to transfer assets in the case where an incumbent losses the competition. The
complications and posshble inefficencies tha may aise due to impefect asset vaudion
and trander rules limit the use of tendering in these indudries. However, in the urban
trangport sector, where assets are much shorter lived it is possble to s&t price conditions for
a gmilar period as the life of assats In addition, since there is usudly a secondary market
for used buses these invetments are not sunk, which means that incumbents must not be



compensated for their undepreciated investment if they lose a contract. Therefore, tendering
bus routes is much more common in this sector than in other regulated utility sectors™®.

Besdes Santiago, Bogotd and London, many other trangt authorities use tendering as a
way to assgn operaors to serve previoudy defined network routes®’ There is enough
experience in the tendering of bus routes to date that this regulatory scheme is indeed quite
feesble The potentid gains from tendering can be subgtantid. In Santiago, the tendering
system reverted the tariff escdaion phenomenon that characterized the deregulation period.
In London, it has been estimated that tendering reduced operating costs per bus kilometer
sgnificantly. Edtimates range from 20% gross of adminigrative costs or 14% net of
adminigrative cods (Glaiger, 1998) to 35% (White, 1995).

There are saverd ways to tender a route contract. In the case of Santiago, contracts are
tendered for a 5year peiod based on a multrvariable sdection criterion, which incdudes
the fare offered by a bidder in addition to certan qudity variables. In England, two basc
systems were used to tender three-year contracts. One is to award the contract to the bidder
that offers the minimum subsdy. In this case, the firm recelves revenue directly from
passengers and the subsidy covers the edimate revenue shortfal compared to cods. The
second system is based on a gross cost bads. That is, bids are received for the gross amount
of trandfers that the firm is willing to receive in order to undertake the service. In this case,
the company does not retain any revenues from fares (or may not even be responsble for

collecting fares as in the case of Bogotd) and funds its operation entirely from the transfers.

There is some evidence that the lagt dterndtive lowers overdl cogs and trandfers more
(White and Tough, 1995). This is because with the minimum subddy scheme operators
dill face revenue risk from fluctuetions in demand. This revenue risk decreases the interest
of smdl operators for contracts thus lowering competition a the tendering Stage. Bidders

36 Another sector where tenderi ng is common is garbage collection. The reason is the same as in the case of
urban transport.

37 For more cases see NERA and TISPT (2001).



will dso indude a risk premium in bids to compensate for the added risk, increesng
transfers compared to the gross cost type contract.

The gross cogt contract dso has the advantage that a company’s revenue is not directly
related to the number of passengers trangported, thus competition on the road is avoided.
However, it dso lowers the incentives for companies to seek passengers or otherwise
dimulate demand by providing a high qudity service Therefore, if different routes do not
ovelgp too much, there is effective traffic control policing and individud drivers within a
firm coordinate their scheduling, then traffic safety and other risks of competition on the
road may be low. In this case, a sysem that leaves some revenue risk to firms (minimum
fare or subsidy contracts) may be preferable in order to give firms some incentive to meet
its timetable and provide a high qudity service to cusomers. However, in deveoping
countries where traffic safety is an issue a gross cost contract that rewards a firm according
to ther compliance with reestablished sarvice provisons may be preferable As noted
above, there is now rdatively inexpendve technology to centraly monitor bus traffic and

position.
4.2  Combining entry restriction with yardstick competition

While tendering is dealy an dtractive ingrument it is not dways feesble For example
theee may be politicd obstades to introducing tendering, especidly if other types of
contracts have traditiondly been used and these have peformed rdaivey wel. Another
possible reason why tendering may not be effective is that there may not be enough firms to
guarantee sufficient competition during the process, perhaps because firms have an ability
to collude®. Therefore, it is relevant to examine the performance of dternaive regulatory
contracts on productive efficiency of trangport firms.

38 This seems to have been the case in the tendering of contracts in Santiago in 1998, where there was only
one bidder for 76% of route contracts and 97% of bids coincided with the maximum allowed tariff according

to the bidding documents (Sanhueza and Castro, 1999).
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The ability to use yardgtick competition or benchmarking is clearly an attractive dternative
to tendering. It is common? egpecidly in the trangoort industry? that regulators
smultaneoudy regulate severa sarvices in contiguous Spdid makets  Regulators  then
have a powerful tool a ther digposa if they can compare or benchmark firms operating in
the different markets The use of benchmarking or yarddick competition can, if wdl
goplied, overcome the informationd disadvantage of the regulator and in the limit can be
used to reach afirg best outcome (symmetric information).

The principd difficulty in goplying yarddick or benchmarking type regulations is tha firms
may not be directly compareble The regulaor must then drip-out the variation of codts
across companies that are due to legitimate differences among companies (in the urban
transport  setting this could be different route types, congestion levels, pesk demand
characteridics and other exogenous influences on cogsts) before comparing or benchmarking
them. Naturdly, companies have incentives to convince regulators that they are very unique
and thus ‘ non-comparable’ to other companies.

In spite of the above difficulties, there is a least one experience of the use of yardgtick type
competition in the bus industry.* This experience is reviewed in Box 1

Box 1: the use of yardstick competition in Norway*°

In Norway, responsibility for local transport is decentralized to the regional governments (counties). They
define the network route, schedules, fares and the subsidies given to companies. Each county isfree to choose
its own regulatory policy. As a consequence, regulatory practice has evolved differently across the various
regions of Norway. Two basic approaches have characterized regulatory practice in Norway. What both
approaches have in common, though, is that they involve lump sum grantsto companies (in 1989 the share of
government subsidies amounted to about 40% of the total revenues of Norwegian transport companies). The
majority of these companies were privately owned). Most counties originally bargained annually and
individually with each company over both costs and transfers. This scheme exposed companies to a ratchet
type effect. If costs are reduced it becomes harder to argue that the next lump sum grant must be kept at the
previous level. On the other hand, if costs rise it may not be too difficult to convince the authorities that
subsidies must increase. Therefore, it is reasonable to assume that the individual-bargaining schemeis of low
power in terms of the cost reducing incentivesthat it provides.

39 Different researchers have tried to analyze the impact of the yardstick regulatory contract in Norway. See
for example, Jorgensen, Pedersen and Volden (1997) and Dalen and GAmez-Lobo (2002a). They all find a
positive impact of the yardstick contract on firm performance. However, the effect is surprisingly small
(around 2-3% of operating costs) and may not even be significant (see Dalen and GémezL obo (2002b).

40 This case study is taken from the work of Dalen and Gémez-Lobo (20023).
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In the late eighties some counties started adopting a standard-cost model to determine annual transfers. In
such a system, the county and the companies agree upon a set of criteria for calculating costs of operating a
bus-network. It is alinear model that links driver costs, fuel costs, and maintenance costs to the number of bus
kilometers produced for different categories of routes (from inner-city, low speed to long distance, high speed
routes). Given fares and route schedules, the standard-cost model determines the level of transfers that is
granted by the regulator.

The important aspect of the scheme is that the same standard cost model applies to all companies within a
county. This makes the regulatory scheme more high powered: Once the criteria are set, realized costs by one
company that happens to deviate from the standard-cost figures, will not affect the level of its next annual
lump sum transfer. This gives the standard-cost model a flavor of yardstick competition (see Shleifer, 1985).
The main characteristic of yardstick competition is that transfers be based on a benchmark estimated on the
basis of cost performance of alarger set of companies.

The standard-cost model is developed and maintained by a consultancy firm (ASPLAN VIAK) and is used by
regional regulators to determine the level of subsidy granted to the companies. The main input to the model is
a 4x5 output-vector Q that consists of the number of kilometers produced in four different types of routes by
five different types of buses. g;' denotes the number of kilometersin route typei with bustypej. Routetypes
differ according to average speed of traffic and bus types differ according to size. The regulator controls this
output-vector.

The benchmark costs of producing the output-vector is derived from a linear model that determines the
drivers, fuel, maintenance and bus capital inputs:

¢ ?p?? aqg
i
where py is the market price for input k and a; is the input coefficient for output q'. a; is derived from
observed cost figures from companies within several regions and applies to all companies controlled by the
regulator. The number of bus companies in each region is large enough to make a; almost insensitive to
efficiency improvements by the individual company. Administration costs, Cagm, are set proportional to ?cy
(excluding fuel costs, however, that tend to vary considerably over time).

The level of subsidy, S isnow determined by the difference between expected traffic revenue, given fares and
kilometer produced, and standard-costs:

Sf) P?ye’f) 7 qij r)’) Ck ?Cadm ’
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where y® is the expected number of passengers per kilometer produced and P is the average fare level set by
the regulator. It is important to note that Sis not adjusted to the actual number of passengers per kilometer
effectively transported.

More recently, both of the previous contracts are being replaced by athird type of contract, asubsidy cap. The
companies and the county agree upon areduction in the level of governmental transfers by X% per year, over
a five years period. This last contract was introduced as a compromise after counties threatened to tender
network services.

The following table shows how the use of the different types of contracts has evolved over the sample period
1987-1997. It shows the number of counties using each type of contract.

Contract type 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Individual negotiation 15 13 12 11 11 9 8 7 2 1 0
Standard Cost 4 6 7 8 8 9 9 9 10 7 3
Subsidy cap 0 0 0 0 0 1 2 3 7 11 16
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During the first part of the sample period, most counties used the relatively lowpowered individual
negotiation type of contract. By 1992-1993, the yardstick model had become the most popular contract with 9
out of 19 counties using this type of regulation. From 1992 onwards, counties that previously used the low-
powered contract switched to a subsidy cap. In the last two years of our sample period, many counties using
yardstick contracts have also switched to the subsidy cap contract.

Dalen and Gdmez-L obo (2002a) apply an econometric stochastic cost frontier approach to an 11-year panel of
Norwegian bus company data and show that the yardstick type contract (standard cost model) increases cost
efficiency of firms. In addition, there are dynamic effects to the use of yardstick contracts. Costs are lower the
longer the contract has been in effect. However, the measured impacts tend to be small.

4.3 Offering menus of contractsto the operators.

There may be occasons when ndther tendering nor yardgick competition is feesble In
this case the problem faced by the regulator is identicd to a naurd monopoly Stuation
where he mug regulae a single naturd monopoly under asymmetric information. The new
theory of regulation offer's a normative framework for regulatory polides in such
contexts™ Wha are the implications of the theory for policymakers? The firgt is thet
offering just one type of contract is not optimd (such as a Price-Cap in some counties in
Norway). Regulators should try to offer a menu of options and dlow firms to sdf-select
according to ther private information. This has s8dom been the case in practice. There are
vey few experiences where regulaors formaly offer a menu of options to firms®?
However, it could be that informdly, during a negotiation stage, the regulaor offers a menu
of such contracts*®

It is interesting to note that severd authors have tried to apply the theoreticd results of the
optima second best contract under asymmetric information to the urban transport sector.
From a theoretical point of view there is the work of Pedersen (1994). On the other hand,
Wunsch (1994) actudly attempts to derive the optima contract for trangt firms through a

4! The New Theory of Regulation began with the publication of Baron and Myerson (1982). An extensive
treatment of the theory can be found in Laffont and Tirole (1993).

42 The only documented experiences in this respect seem to be the in the US telecommunications market,
where both state and federal regulators have offered choices of regulatory contractsto firms.

43 This was the idea used by Wolak (1994) in his study of the California water supply sector. He estimated
two models econometrically, one assuming the regulator offered the companies an optimal menu of regulatory
contracts and another where the regulator observes the efficiency parameter of firms. His statistical tests show
that the first model is more consistent with the data, implying that te regulator is effectively screening
companies according to the theory presented above.
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mix of econometrics and cdibratiion. He uses data on 177 mass trangt firms in Europe to
edimate the didribution of the asymmetry of informaion cost parameters of firms In his
words “..the asymmetry of information between the regulator and the agent is assumed to
be limited to the unexplained variance of a @ esimation based on a cross-section of 177
trangt firms’. Therefore, he estimates a crosssection cogt function conditioned on the
characteridtics of each trangt system and obtains that the confidence interva around fitted
vaues has a gandard errar of about 15% of cods He the uses this information, plus some
cdibrated parameters for other functions to cdculate the optima menu of contracts to offer

firms.

Gagnepain and Ivddi (2002), in ther gudy of the public trangt sysem in France use a
sructura approach? previoudy explored by Dden and Gdmez-Lobo (1995)? to recover
firm's underlying cogt efficiency didribution. They then modd the effects of the
introduction of an optimal regulatory contract, including route tendering.

5. Towards a solution in the real world: the experience of Bogotd, Colombia**

The case of Bogota illustraes how with politicd will and a wel-gtructured project it is
possble to radicdly improve the trangport sysem in a short period of time The reforms in
Bogota took 36 monthsto implement.

During the ningies Bogotd the cgpitd of Colombia presented many of the problems
dluded to in the previous section. Buses competed vigoroudy for passengers in the dreets
(cdled the “the war of the cents’ by Colombians) generating unnecessary treffic risks and a
chaotic system of stops and goes. High congestion generated velocities as low as 10 kmh
during pesk periods. Even short trips would sometimes teke congderable time. In 1998, it
was edimated that the average trip took 1 hour and 10 minutes. The average age of buses
was 14 years in 1998 and the sarvice qudlity they could offer low. Average occupancy rate

4 The source for the following case study comes from www.idu.gov.co, www.transmilenio.gov.co and
Hidalgo (2001).




was 45%. It has been edimated that 70% of paticular matter emissons from mobile
sources could be attributed to the bus system.

Towards the end of the last decade the mayor of Bogota undertook a radicad reform of the
trangport sysem in the center of the city. The reform was organized around what came to
be cdled the TransMilenio Project that became operationd in December 2000, only two
years dter it was fird proposed. This project is based on a sysem of exclusve bus
lanes? dong the busest corridors of the city? to be used by bus operaors. Private
concessionaires, chosen through a competitive tendering process, operate these centra
corridors. An extensve network of feeder routes, dso operated by private concessonares,
complement these corridors.

To dae, three exdudve corridors totding 35 kilometers in length have been hbuilt. Also, 22
feeder routes are in operaion with a totd extenson of 66,7 kilometers covering over 40
neighborhoods of Bogota Infrastructure investments during this firsd sage totded US$213
million. The plan is to build up the syden? in a peiod of 15 years? to 22 centrd
corridors (for a totad extenson of 388 kilometers) and with the cgpacity to trangport 5
million people daily. Thetotd cost of the reform is etimated to be US$1,970 million.

Inditutiondly, the project is organized around a publidy owned company, Transmilenio
SA. that desgns the network, writes the contracts later tendered to private operators and
adminigers the sysem. It is responsble for tendering the operation of the central corridors,
the feeder routes and the ticketing and payments system. Tickets are based on a system of
prepad cads, dso adminigered by a private concessonare. The lanes, bus sops
terminds, pededtrian bridges and trandfer dations were built and owned by the public
sector.

Among the mogt dient features of the TrandMilenio project are a network design with bus
encdosed dops every 800 meters, with pedestrian bridges and other services. Modern
vehides egpecidly designed for passenger service were introduced through the conditions
dipulated in operators contracts. There are now 411 large aticulated buses with automatic



tranamisson sysems, whed sugpenson and modern naturd gas 0 diesd motors operating
in the centrd corridors, in addition to 147 dandard buses on the feeder routes A dud
sysem of regular services (buses that dight a every sop with a frequency of 3 minutes)
and express sarvices (sopping only a a subset of dedinations and with a frequency of 4
minutes) was introduced. Schedules and routes are monitored by an dectronic survelllance
sysem based on a Sadlite Pogtioning System and controlled by a specidly crested treffic
control agency.

Perhgps one of the most important changes introduced through the reform was the
compensation regime for operaors. Operators ae now pad according to the number of
kilometers travded and the qudity of service This facilitated a radicd change in driver's
incentives, they are now under contract, work regular shifts and are not paid a bonus for
passenger trangported. The separation of the operation of buses and the collection of
revenues was made posshle by the introduction of the pre-pad ticketing sysem operated
by the specid revenue collection company. This diminated overnight the ‘war of the cents
radicdly improving traffic ssfety and qudity of service. The dectronic prepad card system
dlowsfor tariff integration throughout the network

In 2001, after one year of operaion, the evaduation of the experience has been very
podtive. Average veodity in the man corridors rose from 12 Kmh and 18 Kmvh (Cdle 80
and Avenida Caracas, respectively) to 26,7 Km/h after the project was in operation. As a
consequence, average travel times fdl by 32%, eguivdent to a one hour saving daly for the

average passenger.

Saey and service qudity have improved dramdicdly. Fgure 2 shows the number of
accidents, injuries and fatdities on the roads corresponding to the TransMiilenio network in
1999 before the reform- and in 2001 after one year in operation. A dgnificant reduction in
the number of accidents, people injured or killed and assaults can be noted.



Figure 2: Weekly traffic accidents, injuries, mortality and assaultsin the central bus
network in Bogota, Colombia
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Sour ce: Hidalgo (2001)

Pollution levels have dso dropped snce the new sysem came into operation. Sulfur
dioxide SO,, average daly concentraion levels dropped by 43% between January and
March 2000 with the same months in 2001. Maximum daily concentration levels dropped
by 54% (Jenuary) and 3% (March) comparing both years Nitrogen Dioxide, NO,, average
dally concentrations dropped by 13% (January) and 41% (March) , while maximum daily
concentretions fdl by 10% and 46%, respectivdy. For paticular matter smdler than 10
microns, the corresponding fal in average daly concentration leves were 31% (January)
and 17% (March) and 16% and 13% in pesk daly concentrations Although its possble
that other phenomenon (paticularly climate differences) may account for these measured
improvements, it is likdy that the introduction of the TransMilenio plan was dso
responsble.

As for the funding Sde of the reform, tariffs increased only 6% dthough most of the
infratructure investment was funded through petrol taxes, multilatera loans and other
domestic sources. It mugt dso be pointed out that the TransMilenio sysem currertly
accounts for only around 15% of bus trips in Bogota The vast mgority of bus trips are ill
undertaken in the chaotic bus system outsde TransMileno’s network.
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6. Conclusions

During the lagt three decades the dominant modd for the supply of urban bus sarvices in
deveoping countries has evolved from a highly regulated monopoly and public ownership
dructure towards a more liberd modd with private ownership, liberdization and
competition in the maket. In this pgper we ague that this la model has severd
shortcomings which has provoked a return to a more regulated indudrid dructure. In this
new hybrid modd, the authorities determine the network dructure service qudity and
frequencies, and they force a sepaation between revenue collection and operding
activities However, unlike the traditiond regulaory modd, this new hybrid sysem
recognizes the importance of productive efficiency and the role tha private operators and
modern regulatory instruments can have in mesting this objective.

Although this hybrid stheme is a way to combine the bendfits of a public monopoly with
the benefits of privaie provison, there are severd risks and prerequidites in developing such
atransport system.

Fird, the scheme requires the planning authority to be capable of defining the network
configuretion and service levels adequatdly. Otherwise, shortages may gppear and the
supply of trangoort services will not be able to meet demand levels or expected qudity
characteridtics. Therefore, some institutional capacity is required to define these varigbles
In addition, it is important to leave some flexibility mechaniam in place in order to change
route desgn, or other service qudity levels after a particular contract has been awarded to
a private opeaor. The required inditutiona cgpacity should dso incdude the ability to
manage the tendering system and monitor the contracts afterwards.

Second, by redricting entry into the maket, direct competition is loosened. Thus
companies? dthough private? may not have sufficient incentives to incresse productivity
and control costs. The tendering of contracts is a way to avoid this problem. However, there

ae many experiences around the world were a centrd authority determines the network
configuration and services, the operation is undertaken by privaie firms (sometimes public-



private joint ventures or even a mix of private and public companies) but the contracts are
not tendered. Rather, they are dather negotiated periodicaly or based on some kind of
incentive contract. In this case, the issue of efficiency incentives arises and we noted
svead regulatory indruments that may hdp, incduding yardgick competition and offering
amenu of contracts.

What happens when there is inauffident inditutional cgpacity to implement a sophidticated
sysem such as that goplied in London or Bogoté&? Moreover, one should never discount the
risks of regulaory falure as a limitaion to the hybrid modd. If the middle road is not
feesble, which of the two extreme cases (public monopoly or unregulated private
provigon) should be preferred? This will probably depend on a caseby-case bass, but the
expeience outdde London and in Santiago, would tend to indicate that a competitive
market is probably better for usars. Insufficient inditutiond capacity implies that the
effident operation of a public monopoly will probably not be fessble ether. In addition,
for smdl urban areas where there are not many economies of density and services are not
complex, the competitive modd is probably better. A common criticdism of the competitive
modd for smdl urban aess is tha route coverage quickly diminishes as loss meking routes
ae dosed. However, this can be easly overcome through the introduction of sdective
public sbddies for the operation of unprofitable routes as has been done in the United
Kingdom.
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