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Abstract. This study investigates the effects of the corfpatibn process — i.e. the transformation of a rripai
firm into a limited responsibility company — on theoduction costs of local public services whosaesship is
maintained by the local government. To that purpe&euse information on a typical local utility $uas the bus
service provided by public transit systems in ltalshich experienced a change of the governancertsiathe
corporation form during the 90's and especiallythe first years of 2000’s. A total cost functionpapach is
applied to a sample of 33 local bus companies theeperiod 1993-2002, relying on a random effestsration
procedure. The results point to that, even if publnership persists, the transformation of a mpalenterprise
into an autonomous company — corresponding toitkiestage of the corporatization of local utilifesltaly — or
into a limited responsibility company exerts a redg impact on the production costs. This evidesiggports the
theoretical argument that under corporatizatioraife incentive schemes can be put into placee{fenland
Vishny, 1994; Hartet al, 1997) and therefore that considerable efficiegejns can occur also in such an
intermediate stage preceding a privatization prmces
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1. Introduction

The relationship between ownership issues and nesighgerformance and their impact on firm’s
efficiency has received a quite considerable atenin the economic debate, but less much so
when specifically applied to local public utilities

The majority of studies focuses mainly on the owhgr effect, i.e. on the comparison of
performance, efficiency and other economic parareeteetween privately and state-owned
enterprises. Based on agency theory, Laffont anolel{1991) show that state-owned firms find it
difficult to monitor managers due to a lack of inttee for the owner to monitor managers’
performance and to the absence of informationadadsgfrom the stock market participants about
managers’ actions. Therefore, the lack of infororatieduces the managerial incentive to behave
efficiently. In addition, state-owned enterprises more likely to exhibit excessively high costs,
since managers can obtain only a fraction of theefies generated by cost-reducing efforts, they
are facing less binding financial constraints aadl@d be more influenced by political parties (Hart
et al, 1997; Shleifer, 1998; Tirole, 2001). The bulkstdidies that empirically analyse the impact of
ownership changes shows that privatization exessstige effects on both firm’s profitability and
efficiency (see the survey by Meggison and Net?®01; Dewenter and Malatesta, 2001n
particular, as for the influence of ownership stooe on managerial behaviour, there is evidence
that, when firms are transformed into private congs, new owners start to monitor managers’
behaviour and begin to introduce effective incemtivechanisms (Cragg and Dyck, 1999).

Still, despite the huge wave of privatization stdrin the mid of eighties all around Europe, what
we observe is that many public utilities are sirider the control of central or local governmeats:
the end of 2000, through ownership or golden shdhesState was controlling more than 60% of
privatized firms (Bortolotti and Faccio, 2008). Nartily mixed ownership is prevailing in Europe,
but, generally, it also ensures higher profitapiind performance with respect to fully state-owned
companies. This positive effect of partial privation process is mainly due to a better alignmént o
incentives between managers and shareholders,ie\ika presence of not completely contestable
firms (Gupta, 20053.

Notwithstandinghelimited recoursdo ownership change, massyate-owned¢dompanies, especially

within local public utilities, undertake relevamansformations in their internal organization with

1
For a more comprehensive analysis, see also Béitafa Siniscalco (2004).

? It is worth to remark that the benefits from palrfirivatization are not always confirmed by thep@ioal evidence.
For instance, Garroret al. (2007) analyse the effects of privatization anchaggment control on the cost efficiency of
a sample of local Italian utilities active in gafectricity and water distribution and waste mamaget. They find no
evidence of inefficiently high costs for utiliti}svned by the municipalities and conclude that tagigl privatization
process does not generate per se an increasdcie raff/.



the aim to improve productive performance. In fasen in the case of publicly-provided services,
firm’s internal organization may change over tinbldwing a process which has been labelled
corporatizationby Shleifer and Vishny (1994). Corporatized comeanepresent an hybrid form
between state-owned enterprises and private filma. corporatized firm, the transfer of control
rights from politicians to managers occurs indegerl¢f from pure privatization. Mainly, it implies

a change in the ownership rights and the potenttabduction of (monetary and non monetary)
incentives to managers’ performance. Such incesitigpresent a remuneration that motivates them
to face some additional risk and an increased respitity. In this case, politicians can continae t
exercise their control rights over the firms thrbuggulation. As pointed out by Stiglitz (2000, p.
206): Qypically, before a government enterprise is pised, it goes through the intermediate
stage of corporatization. Most of the efficiencyngaseem to occur in this stage, though there is
controversy about why. Some argue that the freddom government personnel, procurement, and
budget restrictions is all that is required; undasrporatization, effective incentive schemes can be
put into place. The theoretical model proposed by Shleifer andhivy (1994) shows that
corporatization exerts a positive impact on firméative efficiency: as long as managers have
additional control rights over the firm, they maat (east partially) restructure the latter and cedu
excessemployment. Atthe sametime, they are likely still taobtain publictransfers from the
government, which means that budget constraintseraain soft under corporatization.

The present study contributes to the above liteeahy empirically investigating the effects of
institutional changes in the internal organizaidmocal utilities which continue to be owned (full

or through a majority share) by the State (i.ealgovernments). Theoretical predictions we derive
from the existing literature show that, as longaarm changes the ownership status, a better
alignment of incentives between managers and sblaieis pushes the former to increase cost-
reducing effort. But this effect still holds eveor fa special kind of institutional change, i.e. the
corporatization of a state-owned firm. Corporai@atby reallocating control rights to managers, is
a potentially effective instrument in providing emives to improve performance and increase
efficiency.

The impact of corporatization on firms’ efficientsyexactly what we test in our empirical analysis,
exploiting the information on cost structure anstititional organization of local bus companies in
Italy. To this purpose, we rely on a sample of 8Bl transit systems observed over the period
1993-2002. Throughout this time span, all firms a@enowned by a local government but some of
them change their governance status from a fullpliptowned company to a corporatized one,
where managers have much more responsibility asdiual control rights. For this reason we

believe that Italian public transit systems repnése ideal natural experiment to evaluate theceffe



of corporatization, since no privatization proc@s#ly or partial) has been carried out so farhist
sector. Such an experiment allows us to addresguestion whether private ownership is the only
solution to agency problems in the governance sy ste whether a restructured governance system
can positively influence the performance of thesmganies even if public ownership persists.

The structure of the paper is the following. Sectti®d sets a simple analytical framework
highlighting the importance of corporatization inhancing cost-reducing efforts by managers of
publicly-owned firms. Section 3 reviews the maistitutional steps with which corporatization has
been introduced in Italy within local public semsc Section 4 presents the empirical analysis

including model specification, data, estimatioratggy and results. Section 5 concludes.

2. Corporatization of publicly owned firms. A simpletheoretical framework

To formally analyse the governance transformatieacdbed above, we provide a simple model
that illustrates the efficiency effect stemmingnfraghe introduction of corporatization. Following
Hart (2003) and Hast al. (1997), assume that a government wants a cegaits to be provided.
This service is a public service, like the locablpzi transportation. An option is to provide it “in
house”, i.e. by hiring public employees which aagdpa fixed wageP. Another possibility is to let
the service be provided by a state-owned firm wigalun independently by a public manager. The
latter can ex post obtain some (monetary or non ataoy) incentives according to firm’s
performance after a renegotiation process. Obwotisé government is the owner of all assets and
controls the residual rights over the service; hawein order to provide its manager with
additional incentives to run more efficiently itacflity, it could accept to renegotiate with the
manager ex post and give him part of its residigals.

Using the incomplete contract approach,Mebe the manager providing the services @nloe the
government. The provision of the service yields edranefit for the society, denoted Bybut also
some cost to be produced, denotedChyrhe manager can influence bdhand C through effort
choices. An increase in his effort reduces the peodn cost but at the same time affects the servic

quality in the following way:

B =By —b(e) [1]
C=F -c(e) [2]
wheree denotes the observable but not verifiable effestaled to cost reduction(.) > 0 andb(.)>

0 are the reduction in cost and in quality duenht effort, respectively. The following assumptions
for convexity and monotonicity hold’(.)> 0, b”"(.)> 0; ¢(0) = 0,¢’(0) =, c’(.)> 0,c”"(.) < 0,



C’(x) = 0;c’(.) - b'(.) > 0, meaning that the quality reduction due to amease in effort does not

offset cost reduction. The total costdwfre:C = F —c(e) +e.

The time-line of the game is as it follows: in #dly the managél and the governmelr@ write a
contract for the service provision; in stageM2chooses the level of effort to maximize his own
utility; in stage 3, renegotiation will occur ovéine net benefits generated by the manager’s
performance.

To determine the benchmark case, assumeelmtcontractible and so verifiable. The first best
allocation derive from the maximization of the satplus generated by the provision of the service,

i.e.

MaxB, —b(e) -F +c(e) —e [3]

The first best effort levek* is given by the following condition=b'(e*) +c'(e¢) = .1The optimal

solution is when the marginal social benefit ofrafiag extra effort to reduce cost is equal to the
marginal cost of that effort.

Now, assume that the service is directly managedhieylocal government through a public
employee running the firm. The benefits from theviee are collected by the government who pays
also the operating costs for the service’s prowisibhis manager gets a fixed salary since he is a

public employee and it is no possible for him toegotiate the contract ex post. Therefore, the

manager chooses the effort levad”Y{ ) that maximises his own utility, i.e.
MaxP - e [4]
e

It is straightforward to see that the optimal effi@vel is in this case equal to zero, ie€€” = . 0
The manager does not have any incentive to enhaaceffort because he cannot benefit from his
action. Therefore, in this case we expect the effisiency to be very small.

Suppose now that a manager has more flexibility resgonsibility in his activity; therefore, he is
able to renegotiate ex post his salary accordinbgampact of his effort on the firm’s performance
Since the firm is still owned by the State, the ager is able to renegotiate only over a shaoé
the net benefit derived from the effort choice. Hagameter represents the degree of incentive
power that the government can use in its contrditt the manager. High values efimply strong
incentives for managers and a high level of firefsciency. The parametercan be interpreted as
the different degree of responsibility of a manads responsibility on firm’s performance is null
(o = 0) in a directly managed firm, since he is catyemployee of the government; on the contrary,
the manager could have a larger responsibilityn aslimited responsibility company still owned by

local municipalities, but to run the firm he reqgra (monetary or non monetary) incentive to



reward the additional risk to be faced ¥ 0). Typically, as in a Nash-bargaining game, the
Government and the Manager split the fractoof the net benefit 50:50. Therefore, the manager

maximizes:
a
MaxP —e+ [c(e) - b(e)] [5]
Then, the optimal effort level when the Manager &regotiate his pay-off is:
[-b'@+ c'(é)]% =1 [6]

All in all, we can observe that the effort levelpresence of a corporatized firm is higher than the

effort level of a directly managed state-owned fiira. e®™ <é<e*), and so presumably the cost
efficiency is larger in the latter case. Moreo\as Jong as the manager gets additional controtgigh
over the firm, i.e. the parameteiincreases due to a change in the degree of cdigatran passing
from a direct management firm to an autonomous @mypor to a limited responsibility company,
the incentives to increase firm’s efficiency aréaeged.

Obviously, the effort level is lower than the filsst. To get the first best, the government should
introduce a substantial privatization process; hawethis aspect is not relevant for our purpose,
since we do not have privatized firms in our sangwd are mainly interested in assessing the pure
impact of the corporatization on the efficiencystdte-owned local utilities.

3. Thecorporatization process of local public servicesin Italy

In Italy local public services were typically cadi on by local municipalities with in-house
arrangements. This regime were established by tbettGLaw in 1903 (and later confirmed in
1925 by a specific law for local municipalities)dalasted until the beginning of the nineties. lis th
time frame, the local services were managed dydayl local municipalities and even when a
distinct business was created (the so-calle@nda Municipalizza)ait was subjected to the same
standard administrative and accounting rules pexvidr local governments.

Starting from 1990, a new regime was establishetth wie introduction of law 142/90, which
reinforced the role of local municipalities andidefl the birth of the “special company&Zienda
Specialg, a particular type of firm controlled by the Ibggvernment but with more budgetary and
operational autonomy. The main idea of this refaras to shelter the management of the firm from
the influence of policy makers. But still the presaevas not complete, since local utilities were by
large directly run by local governments. Therefdhe Italian government introduced a new and
much more powerful reform in 1997 (law 127/1997jthvthe aim to provide incentives for local
municipalities to transform the special companme istandard limited responsibility enterprises.

8



Then law 448/2001 established that, by the enduok 2003, all special companies had to be
reorganized as standard limited responsibility canmgs, but subsequent reforms postponed such a
deadline. At the moment, each local municipality ckecide to manage its services through a

publicly controlled firm (i.e. in-house) or throughlimited liability company?ﬁpﬁ).3

All in all, the purpose of these reforms was torspeonomic efficiency within local public sector,
more specifically, within local public utilities.nE separation between management and ownership
were supposed to be an important instrument fargied costs and for providing a better service to
the citizens. The revision of budgetary and acdagmules has been the main element used by the
legislator in order to provide correct incentivesthe managers for reaping productive efficiency

and reducing the waste of public furfds.

Differently from local utilities active in sectosich as gas and energy distribution (where private
firms compete with publicly owned companies), amdilarly to firms who provide water services,
public transit systems represent a natural experinte test the effectiveness of corporatization
process involved by the above reforms. Indeed, somertant interventions during the second half
of the nineties (law 549/1995 and subsequimdreti legislativi422/1997 and 400/1999) have
reformed the organization of the sector under sgvesspects, among which changes in the
governance towards corporatization forms have Hessseen. Since our dataset includes three
different types of governance — i.e., the municigpampany Azienda Municipalizzaja the
autonomous companyAzienda Speciajeand the corporation (limited responsibility compaor
SpA — we are able to investigate the impact of figpet on productive performance relying on a

cost function estimation approach.
4. Empirical analysis
4.1. Specification of the cost function model

Empirical studies on the cost structure of bus camgs traditionally assume total cost as a function

of output, price of inputs (capital, labor and gyeprice) and some output characteristic variables,

suchasfor instancenetworklength,thenumberof stops, and averagm)mmerciabpeeds. Generally,

the output characteristic variables are introduredhe model in order to capture some of the

3

It is worth to notice that, while the reform wagpéting to local municipalities to sell at leasfraction of the firms
to private partners, the first private investorpegred only starting from 2005.
4

See Bognetti and Robotti (2007) for a recent eatidn of the local public services reforms in Italith particular
reference to the creation of mixed (public-privatejnpanies.
5

Since in most cases not only the network but dlsosthedule of a bus operator is regulated ancefmedined, it is
common to estimate a cost rather than a produétioction See Berechman (1993) for an overview efdpplication
of cost functions in public transport.



heterogeneity in the output and in the differenvise areag.Most of these studies also include a
time trend to control for potential changes in thehnology.

According to the discussion above, another groufacbrs likely to influence the production costs
concerns the internal organization @wvernance forjnof the bus companies, i.e., the status of
municipal company, autonomous companysSpAcorporation. In this study, relying on the same
empirical approach followed by Filippini and Prid2003), Mizutani and Urukami (2003) and Roy
and Yvrande-Billon (2007) to assess the effectsvaiership structure, we choose to investigate the
impact of changes in the organizational form oaltobst — which represents the main focus of our

analysis — by including two binary indicators fbetgovernance type in the model specification:
C=f(y,n,s p., P, Pe, DSPADAU,DMIX,T) [7]

whereC is the annual total production cost and the outputn ands represent network size and
average commercial speed, respectivply.p: andp, are the prices of capital, energy and labor

inputs. In order to test for the effects of the ggmance form on the cost we introduce in the model

the following dummy variable7sDSPA which is equal to 1 for bus companies that are @apons

and 0 for the other organizational types, BxdJ, which is equal to 1 for firms that are autonomous

companies and 0 for the other governance fc?rmwx Is a dummy variable that distinguishes bus
companies offering the service only in urban afe@s those operating also in rural areas (intercity
service);DMIX is equal to 1 for bus companies that operate botiral and urban areas and 0
otherwise. Finally, the trend variable reflects the effects on costs due to technicabmass

occurred over the observed years.

: : : : 9 .
To estimate the cost function [7], a translog fioral form is chosen.The translog approximation

to [7] is written as:

° See, among the others, Matas and Raymond (1998)piRi and Prioni (2003), Fraquelét al. (2004), Farskt al.
(2006).
3

The municipal form is excluded from the econometnizdel in order to avoid multicollinearity. Thukjd form is the
benchmark for the interpretation of the instituibdummy variables.

8There is an alternative approach that can be wsadalyze the impact of governance change on theuption costs.
This approach proposes to estimate a cost frofutretion and then to conduct some statistical testthe differences
of inefficiency levels across companies with diffietr governance forms. We decided not to use theiér approach
because it is not free from the estimation ermcsiired in the inefficiency assessment. These ranglwors may mask
the transition between sub-samples, thus may rasulhder-rejection (too few rejections) of the Inypothesis of
similar cost inefficiencies across different tyggyovernance. Moreover, for some cost frontiercjmations we also
incurred in convergence problems during the estonairocedure.

9

A translog function requires the approximation leé underlying cost function to be made at a locé@htp which in
our case is taken at the average point of all éeta Thus, all independent variables are norndlaetheir average
points.

10



Ingzafoﬂrylnyit +a,Inn, +a,Ins + > a, T > }af,mlnlitlnmt
pEit r=L,K pEil I=y,n,s
mEy,n,s
1 u p(h pu 8
+> Za, In—*+ > a, Inl, In—"* +ag, DSPA+a,,DAU, +a,,,DMIX, +a; T, +&,  [8]
r=LK 2 p I=y,n,;s 3
q:L’,K E|l E!l r)ll_K E|l

where the subscriptsandt denote the company and the year, respectively.tdttenical change is
specified as a linear trend and is assumed to b&ahewith respect to cost minimizing input

ratios.lO Note that by normalizing total cost and input psid®y one of the input prices (here the
price of energypg), we impose the theoretical condition that thetchmction is linearly
homogeneous in input prices. The other theoretesdfictions are verified after the estimation.

The estimation of the cost function [8] enablestasderive information on the impact of the
governance on costs, as well as on other impoctaariacteristics of bus supply technology such as
economies of density and scale. In fact, in netwadustries it is important to distinguish cost
changes that occur because of output expansiorysamal cost changes that occur because of a
proportional network and output expansion. Theeefohe distinction between scale and density
economies is particularly important in network istfies.

Economies of density are defined as the increasetah cost resulting from an increase in output,
holding all input prices and the network size fiX€hves, Christensen and Tretheway, 1984):

_ 1
ED_OInC (9]

olny

Economies of density exist D is greater than 1. For values BD below 1, we identify
diseconomies of density. The existence of econowfi@ensity implies that average unitary costs
of a bus operator decrease as physical outputasese In the case &D = 1, no economies or
diseconomies of density exist. Slightly differeastthe definition of economies of scale. Here, the
increase in the total cost is brought about byapgutional increase in output and in the network
size, holding the factor prices constant. Accordmthis definition EScan be written as:

1
10
ES= dinC aInC [10]

alny alnn

10
In other words, the technical change does not #iteoptimal input bundles.

11



Similarly to ED, economies of scale existESis greater than 1. A value &Sbelow 1 indicates
the presence of diseconomies of scale and wouldligig the opportunity of breaking-up the
existing monopoly network so as to introduce sigesiodle competition.

4.2. Data and variables

To estimate the cost model described in [8], ecan@nd technical data from sampled bus transit
providers was required. In order to get these dataonducted a survey using a mail questionnaire.
In this survey we asked a sample of small, mediim@dsand large operators to report cost and
operating data as well as information on the gasece form of their business organization. The

final sample consists of an unbalanced panel dfi&3transit companies over the 1993-2002 time

period, for a total of 261 observatiolr%sThe SpAcorporation form appears in 29 cases, while the
other two governance categories — autonomous amicipal companies — are responsible for 99
and 133 unit observations, respectively. The sarmopiaposition by governance structure in each
year is shown in table 1, from which one can notiwg most of the observations concerning the

SpAcorporation are concentrated in the last threes;@)oo-zoozﬁ.z

INSERT TABLE 1 HERE

Preliminary descriptive statistics in table 2 shthat average unitary cost (total cost divided by
supplied seat-kilometers) is the highest for theugrof municipal companies, the lowest 8pA

corporations, while intermediate values are exadiby the autonomous company category. It is
precisely such a link between cost performanceagdnizational form that we intend to test in a

context of a multivariate regression analysis.
INSERT TABLE 2 HERE

The variables for the cost function specificatioerevcalculated as follows. Total production dost
is calculated as the total expenditures of thedamspanies per year. The outpy) i§ measured in
seat-kilometers. The choice of this output measuteofold. First we recognize that output in cost
function estimations is better represented by muneply output measures. We believe that the

alternative use of demand-related output measstesh (as passenger revenue or passenger trips) is

llIn order to assess the effects of the differertttingonal changes leading to corporatization diésat in section 3, the
sampled bus transit companies were observed osignéicant time period (7 up to 10 years). The alabced nature
of the panel is due to difficulties in obtainingtaiéed information on the cost structure after 1,99@ncipally because
of some relevant organizational changes (throughgens and acquisitions, as well as through corjradn) that

occurred for most companies starting from 2000.18dbhighlights the panel structure of the sameduin the cost
function estimation.

12This is the main reason why the influence of theegpnance form has not been analyzed in previowentestudies on
the production cost of Italian bus transit systetiat are all limited to the 1993-1999 period (Begzo Margarket al,
2007; Cambinet al, 2007; Piacenza, 2006).
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inadequate in cost function estimations as theyiypaeflect consumed and not produced output.
Second, seat-kilometers is the most commonly uspglg-related output measures in the empirical
literature, and is particularly appropriate for @aample, which includes both urban and intercity

operatorsl.3
The output characteristic variabferepresents the network length, measured in ta@inlketers of
bus routes, while the second output charactensti@bles indicates the average commercial speed
of vehicles and reflects the number of kilometesshpur of service.
Input prices are defined as factor expendituredauetor unit. Labor priceX) is defined as the ratio
of annual labor costs to total number of employ&eowing Friedlaendeet al. (1983), the capital
price () is calculated as the sum of depreciation and maéd@ndservices costs divided by the
number of vehicles in the operator’s fleet weighbgdage. Unfortunately no data were available
which would allow us to calculate the capital stoskng the capital inventory method. The use of a
simple indicator is justified by the fact that thes companies do not possess a significant stock of
capital apart from the rolling stock. Finally, teergy pricef) is computed as the ratio of annual
fuel costs to total number of liters of diesel oll.
All input prices, as well as total cost, are coredcfor the inflation over the years to 1999 consta
euros general production price index. Summarystiedi of the variables used in the analysis are
provided in table 3.

INSERT TABLE 3 HERE

4.3. Estimation procedure and results

With regard to the choice of the econometric teghej it should be noted that the econometric
literature on panel data offers various types oflel® focusing on cross-sectional variation, i.e.,

heterogeneity across units. The two most widelyl eggproaches are the fixed-effects (LSDV) and

the random-effects (GLS) modell4sln the LSDV approach a complete set of cross-seaionmy
variables is introduced in the cost model spedifica This means that the LSDV approach allows a
separate constant term for each unit. In the randfiects approach the individual termasare
considered as randovariables. Irthis case, firm-specifidifferencesacrosaunitsarenot viewed as
parametric shifts of the regression function agsh@ LSDV model, but as randomly distributed
shocks. For this study we decided to use a randtente model for two reasons. First, using the
LSDV model it is not possible to estimate the patars of time-invariant observations, e.g., the

dummy variable for the type of servic®NIIX) included in model [8]. Secondly, the data show a

13See for example Berechman (1987), and Filippini Rndni (1994, 2003).

H For a detailed presentation of the econometric attthat have been used to analyse panel dat®adestra and
Nerlove (1966), Greene (2003) and Hsiao (2003).
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relatively low variation over time (within variatip in some of the variables. As Cameron and
Trivedi (2005) pointed out, the fixed-effects apmb has an important weakness in that the

estimated coefficients of explanatory variables“asgy imprecise” if the variables’ variation over

. - .. . . . . .. 15
time (within variation) is dominated by that acrassnpanies (between variation)Therefore, the
following comments are based on the results obdayeestimating a random effects (GLS) model,

with u; Oiid N(0,07). This model has also a clear advantage over temative cross-sectional
model that pools the data across companies, bedaisséaking into account part of unobserved

. 16
heterogeneity across units.
INSERT TABLE 4 HERE

Table 4 presents parameter estimates and standard ef the translog cost function [8]. The
estimated model is well-behaved. Most of the cogdfits are statistically significant and carry the
expected sign. Parameter estimates satisfy théarggicondition of concavity in input prices aith
average point of approximation, which requires thatown-price elasticities of inputs be negative
and that the Hessian matrix be negative semi-defildecause homogeneity in input prices and
symmetry of the second order terms were imposed eitimated function satisfies all regularity
conditions of a theoretically valid total cost mbdsince production cost as well as output and
input variables are expressed in natural logaritiimg have been normalized to their respective
average values, the first order coefficients cadibectly interpreted as cost elasticities evaldate
the sample mean.

The average cost elasticities with respect to fgutices are positive. The estimated coefficieots f
price of labour (0.68) and price of capital (0.1éflect the shares of total costs attributed tetab
and capital at the mean point of production. Thpased linear homogeneity condition implies that
estimated coefficient for energy is 0.16. Summagzbn average labor expenses accounts for 68%,
capital expenses for 16% and energy expenses %raf@otal production cost.

Output elasticity is 0.84, implying that a 10% iease in the supplied seat-kilometers will increase
total cost only by 8.4%. The cost elasticity widspect to network length is, as expected, positive
(0.07) and significant. Economies of scaieS(and economies of network densif) estimated

for the average bus operator are calculated acuptdi the formula specified in equations [9] and

15 . . . . .

Johnston and DiNardo (1997) also show that theefiation” bias due to measurement errors is exatshn the
fixed-effects models depending on the fractiontaf tithin variation due to “mismeasurement” espéciahen the
explanatory variables are correlated across timeour case both reporting errors and correlatiomsactime are
plausible.

e Another alternative would have been to estimateost system using a seemingly unrelated regressjoations
(SURE) approach. In our case this cost system stensf the cost function [8] and two-factor shageiaions for
capital and labor. However, the traditional SURPprapch does not take into account the unobservatdsipecific
heterogeneity. Therefore, we decided not to follbis approach.
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[10]. Notice that for the computation &SandED factor prices as well as commercial speed are
held constant to their sample means. The indidatodensity economies is greater thanED (=
1.10), suggesting that medium-sized operators ifaibperating at the optimal density of the

network: a more intensive usage of the existingvost would decrease the cost per seat-

kiIometer.17 Turning towards scale economies, the indicatorestgr than 1§S= 1.19), pointing
out that medium-sized operators fail in operatihgha optimal scale: this result implies that for
some bus companies that are adjacent end-to-ergersarould be promoted. In general, the above
evidence on technology properties tends to contfivat franchised monopolies, rather than side-by-
side competition, are the most efficient form adghuction organization for public transit systems.
The cost elasticity for the commercial speets, as expected, negative (-0.30) and significant,
suggesting that a 10% increase in speed (e.g. 200 22 kms per hour) is effective in reducing
operatingcostconsiderably(-3%). The coefficient of the trendariableT is negativeandsignificant

at the 99% confidence level: this implies that Italian bus qg@mies experienced cost savings of
about 1% per year over the period considered, duleetimpact of technological progress. Finally,
the negative and significant coefficient for therduay variableDMIX (-0.13) highlights that mixed

companies, by being active in both urban and iitieereas, enjoy scope economies between the

two types of bus serviclg.

The hypothesis regarding the presence of a signifilmfluence of the corporatization process on
production costs is accepted at the 96émfidence level. Our findings are consistent witle
theoretical framework discussed in section 2, basedartet al. (1997) and Hart (2003), according
to which the transformation of a state-owned firroni municipal company to autonomous
company orSpAcorporation has the effect to increase manageffalt level and so presumably
reduce production cost: the negative coefficierstsneated forDSPA and DAU suggest that bus
companies that are more independent from local rgovent operate more efficiently with respect
to bus companies directly managed by the publicimidtration. Furthermore, as expected, the

transformation of municipal companies irf@pAcorporations has a stronger impact in terms of cos

reduction (-4%) than a transformation in an autooesncompany (-20/%3; this is probably due to

the higher degree of freedom from the typical resbns imposed on government agencies as far as

17

However, such a strategy would require the exigtafa market for bus services, which under theadetonditions
and the constantly decreasing patronage levelsiotdre assumed. However, such an information carelegant for
the regulatory policy, since it allows in princigke differentiate the subsidies to be granted tthemmpany according
to the extent of density economies associated thétprovision of a specific bus service.
18

For more discussion on this issue, see Fragekdil. (2004), Di Giacomo and Ottoz (2007), and Fatsl. (2007).
19

Cost elasticities with respect to dummy variatiddd) andDSPArepresent the percentage impact on costs dueto th
shift of governance structure from municipal firm &utonomous company arfBpA corporation, respectively.
Following Halvorsen and Palmquist (1980), thesstaldies are computed as [exqa() -1] and [explspa -1].
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personnel hiring and promotion, procurement andyd@mm investment budgetary operations are
concerned (i.ez increases in the theoretical model proposed itige2).

For a complete evaluation of these results, we t@igd a specification in which a dummy variable
is introduced in order to distinguish the regulatggime for subsides (i.e. fixed-price versus cost
plus contracts) applied to each bus company. Réatig, we were interested to separate the effects
on costs due to the introduction of fixed-priceulatjon from the influence of the corporatization
process. The empirical results did not show astieal significant impact of this variable, so that
the latter has been excluded from the final mowéhile this result could suggest that incentive
contracts, which were found to be effective in mstlies focusing on the 90’s (Piacenza, 2006 and
Buzzo Margariet al, 2007), are less effective in reducing costs caet&o changes in governance
structure, our dataset does not allow us to reacbnalusive evidence. In fact, while fixed-price
regulation started in the mid 90’s, the transfoiorabf bus operators intSpAcorporations largely

took place in the last three years covered bydhidy (i.e. 2000-2002). The analysis of combined

. . . . . 20
effect of the two institutional reforms represeatsappealing topic for future researciHowever,
for thatpurposearicherandupdatednformationseton regulatorycontractsandgovernancstructure
is needed. The latter would also permit us to asséether the highlighted efficiency gains from

corporatization process can be sustained duringehes, without introducing a real privatization of

- . , !
local utilities and the associated profit motivatio

5. Conclusions

In many industries, especially in local public igis, institutional reforms aiming at increasetcos
efficiency have been characterized by a changéefriternal governance of the firms and their
privatization. More specifically, in highly subszdid industries like the local public transport, as
stated by Stiglitz (2000), before a government rgmige is privatised, it typically goes through an
intermediate stage labelled esrporatization i.e. the transformation of a municipal firm ingo
limited responsibility company still under goverrmmted control. It is therefore relevant, from both
the policy and market efficiency points of view,understand the effects of this governance reform

on the cost of local public services whose own@rghimaintained by local government. Indeed,

2 It is worth to notice that, while Roy and Yvrandél@h (2007) analyzed both ownership structure @e versus
public) and contractual practices (fixed-pricessusrcost-plus) in their study on French bus congzanhey did it in
two separate regressions, so that it is not p@sdiblevaluate their joint (and possibly complementaffect on
production efficiency.

= On this issue, Stiglitz (2000, p. 6) points to thatording to some authors the gains implied byctrporatization
could not be maintained without the profit motiveriled from private ownership. This occours becafen the
managers of government enterprises do well afteratization — becoming highly paid executives ia tlew private
company and/or receiving hefty shares or optiontha newly privatized company — and it is thesenenuc returns
which drive them to improve efficiency during teporation stage.
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such an analysis sheds light on the issue whetlrer grivatization is the only solution to agency
problems in the governance system, or whether tauotgred governance system can positively
affect firms’ performance even if the ownership aems public.

To the best of our knowledge, the present papeesepts the first attempt to investigate the impact
of the corporatization process within publicly-pided local utilities. To this purpose, we exploit
the information on a typical local utility, such t& bus service provided by public transit systems
in Italy, which have experienced a change of thewernance towards the corporation form during
the 90’s and especially in the first years of 2@80@ithout introducing private ownership. A total
cost function approach is applied to a sample db88l bus companies over the period 1993-2002,
relying on a random effects estimation procedures fiesults point to that the transformation of a
municipal firm into an autonomous company — coroesiing to the first stage of corporatization
process of Italian local utilities — or into a lidl responsibility company exerted a reducing irhpac
on the production costs. This evidence supportdhteeretical argument that under corporatization
effective incentive schemes can be put into pl&tdeffer and Vishny, 1994; Haet al, 1997) and
therefore that considerable efficiency gains cazupalso in such an intermediate stage preceding a

privatization process.
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Table 1. Sample composition by year and governance form

1993 1994 1995 1996 1997 1998 1999 2000 2001 20Gfal mr.
Municipal company 94% 82% 73% 52% 33% 33% 21% 20% 20% 10% 133
Autonomougsompany 3% 15% 24% 42% 61% 61% 67% 50% 20% 20% 99
SpAcorporation 3% 3% 3% 6% 6% 6% 12% 30% 60% 70% 29
Total number 33 33 33 33 33 33 33 10 10 10 126
Table 2. Average unitary cost by gover nance form
Municipal company Autonomougompany SpAcorporation

Average unitary cost

(102€ per seat-km) 3.78 3.54 3.30

Total observations 133 99 29
Table 3. Summary statistics

Variables (unit of measurement) Mean St. dev. Min Max
Total production cost(10° €) 70,113 116,368 8,139 743,662
Seat-kilometers (19 1,799 2,728 226 15,489
Network lengtikms of routes) 1,448 1,177 64 5,135
Average speed (kms per hour of bus service) 20 6 10 33
Rolling stock (number of buses) 434 501 69 2,806
Workforce (number of employees) 1,305 2,096 151 13,344
Labor price (16€ per employee) 37.97 3.57 29.59 47.38
Energy price (€ per liter of diesel oil) 0.59 0.07 0.44 0.90
Capital price® (10° € per bus) 28.32 9.64 11.39 62.61
Mixed servicé (number of 1) 0.54 0.50 0 1
Autonomougompany (number of 1) 0.38 0.49 0 1
SpAcorporation (number of 1) 0.11 0.31 0 1

&Sum of labour, energy and capital costs.

b Capital cost is the sum of depreciation and mdsesiad services expenses.
¢ Dummy for bus companies providing both urban aertity services.
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Table 4. GL S estimation of thetranslog total cost function [8]

Regressor Parameter estimate Standard error
Constant 39.762*** (3.355)
Iny 0.842%* (0.025)
Inn 0.065** (0.030)
Ins -0.303*** (0.050)
Inp 0.678*** (0.039)
Inpk 0.162%*= (0.025)
Inylnn -0.008 (0.034)
Inylns -0.354*** (0.085)
Innins 0.215%** (0.082)
Iny? 0.033* (0.018)
Inn? -0.016 (0.018)
Ins? -0.299** (0.141)
Inylnp, 0.192%*= (0.065)
InyInpg 0.028 (0.037)
Inninp. -0.217*** (0.069)
Inninpk -0.141%** (0.033)
Insinp, 0.989*** (0.222)
Insinpk 0.725%** (0.093)
Inp. Inpk -0.625*** (0.121)
Inp, 2 0.132 (0.160)
Inp 2 0.153%** (0.040)
DMIX -0.129** (0.052)
DAU -0.020** (0.009)
DSPA -0.037** (0.015)
T -0.011%*= (0.002)
Log-Likelihood 489.425

a? 0.042

ay 0.099

R? 0.998

* *x xxx Gignificantly different from zero at thed0%, 95%, 99% confidence level.
2In the random effects specificatign= e, + u;.
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