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1 Introduction

Most of the discussion about institutional alternatives for the provision of public ser-
vices has centered around the issue of privatization. While state-owned enterprises
are deemed inefficient, transferring ownership from the public to private investors is
typically considered to raise efficiency (see e.g. Boycko et al. (1996)). Indeed, trans-
ferring ownership to private shareholders is accompanied by two crucial but distinct
changes. First, as argued by many papers considering privatization as a make-or-buy
problem (see Hart et al. (1997), Williamson (1999) or Levin and Tadelis (2010)), pri-
vate and public sector are characterized by high-powered and low-powered economic
incentives respectively. The change in economic incentive intensity may therefore
lead to a different behavior of the firm and a different outcome. Second, and rather
from a political economy perspective, public firms are often also pursuing politi-
cal goals.1 Privatizing these firms potentially reduces political interference because
decisive control rights over business decisions are no longer under the control of a
politician. Hence, the dual function of privatization is to increase economic incen-
tives and at the same time decrease political interference.

Privatization of public enterprises is, however, not the only possibility for public
sector reform. Especially in the case of public infrastructure utilities, we are often
confronted with high transaction cost (e.g. specific investments), high degrees of
contractual incompleteness and monopolistic structures. In such cases the welfare
consequences of contracting-out government services to private partners are far from
clear (see e.g. Auriol and Picard (2009)).2 As an alternative to privatization, it
has been suggested to corporatize public firms. ’Corporatization’ or ’commercializa-
tion’ refers to institutional arrangements, where the public retains ownership but the
control rights over business decisions are handed over from a politician to a man-
ager. And indeed, organizations with these features are not uncommon in public
service and infrastructure provision – both in Europe and the United States. In wa-
ter distribution for example, the dataset used in this paper shows that by 2000 more
than 40% of large Austrian cities have corporatized the task. Similarly, public au-
thorities, which have substantial administrative and fiscal independence from general
purpose local governments, play a significant role in public infrastructure in the US.3

1See Shleifer and Vishny (1994) for examples.
2Under certain circumstances, e.g. quality shading à la Hart et al. (1997), it may be preferable

to keep a public service in the public sector although the low-powered incentives do not induce
cost or productive efficient behavior.

3See Frant (1996) and Levin and Tadelis (2010). Although only a rough proxy, 14% of US cities
delegate water treatment to other public agencies and authorities.
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The question arises as to what extent corporatization matters for firm performance
and behavior. Unlike full privatizations, equity remains publicly held and it is there-
fore unclear why a commercialization should lead to different results than a politically
managed public enterprise. As argued by Shleifer and Vishny (1994), the answer to
explain the consequences of corporatization is related to the extent of political in-
terference under the different governance structures. While the economic incentive
intensity may be similar after a corporatization, control rights are no longer in the
hands of politicians. The theoretical model developed in Shleifer and Vishny (1994)
predicts that shifting the control rights away from a politician to a manager typically
decreases political influence. There is, however, hardly any empirical evidence about
the consequences of corporatization on firm performance.

In the underlying paper I try to fill this gap by using a simplified version of the
Shleifer and Vishny (1994) model and test the derived hypothesis using a dataset
of Austrian water providers. The theoretical model is slightly adapted to analyze
the effect of corporatization on public service prices instead of excess employment.
The derived hypotheses is nevertheless analog to the original model and predicts
that a corporatization decreases the political influence on prices. Regarding the
empirical part, I estimate a series of panel data estimations to assess the effect of
commercialization on water prices. Unlike prior research, however, I do not model
the treatment effect of adopting an alternative governance form (corporatization)
as a sole structural shift, i.e. an intercept.4 Instead, in addition to the structural
shift I add interaction effects of corporatization and municipal characteristics like
natural resources or the political situation. Apart from allowing more flexibility,
this approach has the advantage that the interaction effects can help to identify the
channels through which corporatization works. In the underlying case, the theo-
retical model mentioned above predict that important differences arise with respect
to political interference. The coefficients of the interaction effects then represent a
direct test of that hypothesis.

Analyzing the effect of corporatizations on the level of municipalities is important
and interesting for several reasons. First, the sheer size of budgets involved in public

4Such an approach implies that one of the two governance structures is always superior. Hence,
depending on the sign of the coefficient a service should either always stay inhouse or always
be corporatized. The empirical strategy applied here tries to take account of the basic rationale
of transaction cost economics (TCE), namely that the performance of a governance structure
depends on the transaction characteristics. Masten (1993) highlights that if this is the case,
it is not clear what we are actually estimating when the coefficients are restricted between the
governance structures. In the econometric literature on treatment effects, this assumption is
called a homogeneous treatment effect.
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contracting on the municipal level makes it interesting for economic policy. Ac-
cording to Levin and Tadelis (2010) local government spending accounts for about
one percent of GDP in the United States. In Austria local government spending
amounts to almost five percent of GDP. Second, the role of the public sector has
changed remarkably in recent years, especially in the European Union. What we ob-
serve is a paradigm shift from a state producing public services to a guarantor state,
only bearing final responsibility (see Obermann (2007)). In such an environment,
where public production is only one among many possible institutional solutions to
provide public services, the government is more and more faced with typical make-
or-buy decisions. Hence, analyzing the consequences of delegating public services
is important for public policy when it comes to choose an organizational structure
for public service provision. As new institutional arrangements like public-private-
partnerships are unlikely the panacea, it is indispensable to understand the pros and
cons of existing governance types like inhouse production, intermunicipal associa-
tions or government corporations. Third, the absence of real privatizations in the
Austrian water sector provides an ideal setting because it facilitates the isolation of
the treatment effect of corporatization.5 And fourth, municipalities produce a rich
amount of observations for statistical inference.

The contribution of this paper is threefold. First, it is another empirical contribution
analyzing the consequences of different institutional arrangements like Chong et al.
(2006) or Bel and Warner (2008). It goes, however, one step further in its focus
on political interference and corporatization, which is also mirrored in the empirical
application. Second, the paper tries to overcome the typical dichotomous view of pri-
vatization, which considers the distinction between public and private as the decisive
feature. There is virtually no private involvement in the Austrian water sector, but
still, municipalities can and effectively do choose between an array of institutions to
provide this service. The consequences of these choices have hardly been examined
empirically. Finally, interpreting the great variety of existing institutional solutions
as a managerial error to choose the correct governance type is certainly an untenable
assumption. This paper is among a few empirical contributions explicitly modeling
the idea that the optimal governance structure critically depends on the characteris-
tics of the associated transaction. Thus, there is no generally superior organizational
type and the empirical model is specified accordingly.

The paper is organized as follows. Section 2 develops a simple model of corporatiza-
tion along the lines of Shleifer and Vishny (1994). The empirical analysis for a panel

5The handling of multiple unordered treatments can be very cumbersome and the results are often
highly sensitive; see Fröhlich (2004).
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of Austrian water providers is presented in section 3. Section 4 discusses the results
and concludes.

2 Corporatization of Public Firms: political vs managerial
control

A simplified version of the model in Shleifer and Vishny (1994) is used to illustrate
the effect of corporatization and derive hypotheses for the empirical analysis.6 The
two players in the game are a politician and the manager of the firm, who bargain
over firm price setting. Let P denote a price reduction for the good produced by the
public firm and q be the quantity of the good sold, which is taken as exogenous here.
A very low elasticity of demand is not unrealistic for many publicly provided goods
and services like drinking water.

The politician derives a political benefit from a lower price, denoted by B(P ). Var-
ious types of political benefits from price reductions would be possible. Theories
of partisan politics would predict that politicians try to satisfy the preferences of
its constituency, whereas classical downsian models or models of political business
cycles consider a politician who uses fiscal instruments to signal performance and
gain votes. π refers to the benefit of the manager before reducing prices. For the
simplified model here, it does not really matter what the manager derives utility
from.7 But it is just assumed that if the manager is in control, he will leave his
optimum (e.g. by decreasing prices) only if he is rewarded for.

Now, to persuade the manager to lower prices, the politician can subsidize the firm
through a transfer (T ). To fund the transfer, e.g. through raising additional tax
revenue, the politician has to bear political costs of C(T ).8

6Two major simplifications arise: First, I consider only cases where ownership remains public and
thus ignore privatizations in terms of a change in ownership. Second, I do not allow for bribes.
The results are nevertheless basically the same as those of the richer model by Shleifer and
Vishny (1994).

7In Shleifer and Vishny (1994) it is assumed that even if a manager does not directly benefit from
higher profits, it is easier to extract rents for personal consumption (cars, carpets, housing) if a
firm is more profitable.

8As Shleifer and Vishny (1994) I assume that the political cost of spending a dollar of public
money to the politician is less than a dollar C(T ) > T
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The according utility function of the politician is:

Upol = B(P )− C(T ) (1)

with the price reduction increasing and the financing costs of the transfer decreasing
the politicians utility. The utility function of the manager is given by

Umgr = π + T − qP (2)

where the initial benefit and the transfer increase manager utility, while a price
reduction has the opposite effect. If we assume that there is no corruption, the size
of P and T depends on who has control rights over prices. In the case of direct public
management, the politician controls both P and T. Maximizing his utility function
under the constraint that the manager receives at least a reservation utility of zero,
amounts to the following first-order conditions:

T = qP − π, (3)

B�(P ) = qC �(T ). (4)

The politician will reduce prices, consuming both the transfer and the initial benefit
(e.g. initial firm profits) of the manager. He will continue to reduce prices until the
marginal political benefit equals the marginal cost of raising funds to pay for the
transfer.

Now, if a firm is corporatized, the control rights over P are shifted from the politician
to the manager. Two scenarios arise. Firstly, in the noncooperative Nash equilibrium,
the players choose T = P = 0. Thus there is no price reduction and no transfer.
Secondly, if we allow for coordination between the parties, cooperative solutions such
as the jointly efficient outcome are possible. The jointly efficient equilibrium can be
derived along the following utility function

B(P )− C(T ) + π + T − qP. (5)

yielding the following first-order conditions

B�(P ) = q, (6)

C �(T ) = 1. (7)
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Regarding the price reduction, the politician and the manager jointly decrease price
until its marginal political benefit equals its marginal cost. Since demand is assumed
to be inelastic here, the marginal cost of a price decrease is equal to the sold quantity.
The transfer on the other hand is increased until its marginal cost of raising funds
is exactly equal to a dollar.

To analyze how corporatization affects the behavior of the firm, especially with re-
gards to price setting, the different equilibrias are compared. A convenient way to
do so is by looking at the managers utility in the different situations. When the
politician has control rights over P, the initial managerial utility π is spent on price
reductions and therefore zero. If on the other hand the manager has control over P,
his utility is at least π because he can always choose the noncooperative equilibrium
with a utility of π. Because π is not spent on price reductions, the price reduction P

is lower under management control. Although the price reduction may not be zero
if the politician and the manager can trade P and T (i.e. a cooperative equilibria
like the jointly efficient case above), the price reduction will never be as large as in
the case of political control.

Hypothesis: Transferring control rights over prices from a politician to a public firm
manager leads to a decrease in politically motivated price reductions.

In the next section, I will test this hypothesis using a dataset of Austrian municipal
water provision.

3 Empirical Analysis

3.1 Overview of the Austrian Water Sector

According to Austrian law the main water-juridical competences lie with the 9 fed-
eral provinces. Organization of the service itself is, however, carried out on the
municipal level and the municipality is finally responsible for the provision of the
service. One important and typical feature of (local) public services is compulsory
connection and usage. This means that by law, households cannot choose a provider
but are connected to the local net and are obliged to use only the respective service.
Water supply is thus characterized by (local) municipal monopolies. How the local
authority organizes and operates the service is, however, up to the respective munic-
ipality. Thus in principle, municipalities are free to adopt virtually any governance
mode – also contract out the service to a private party or use any type of Public

8



Private Partnerships (PPP). In reality, however, private sector involvement is still
very rare in Austria.9 The provision of water is a highly sensitive issue in Austria.
As surveys show, the perceived quality of drinking water is very high. According
to the AQA water report, 97% of the interviewed persons rank Austrian water as
number one in Europe (see OVGW (2008)). The respondents also showed a high
degree of confidence in municipalities and public water providers. Consequently, po-
litical sensitivity regarding changes and the prospect of liberalizations/privatizations
is quite high. Any move towards private sector involvement is therefore usually met
by strong public objections.

The usual and still predominant case is direct provision of the water services by the
municipality, i.e. a public bureau (see Schönbäck et al. (2004)). Under such a gov-
ernance arrangement, the service is provided within the municipal administration,
typically a department, by its own civil servants. The two most important alterna-
tives to direct provision by the municipality are water associations and government
corporations. In the latter case, the municipality retains ownership but the task is
operated by the management of a company under private law. Although ownership
wise these spin-offs are identical to direct management, important differences arise
with respect to the competences of its managers as well as the used employment and
incentive schemes (see Edeling et al. (2004)). Regarding competences, the manage-
ment of government corporations is typically not only in charge of basic management
functions but also deciding upon investments and tariffs. Moreover, dispute settling
is more complicated than for direct management where disputes are settled by a clear
hierarchy. Very often, not only a single task but a wide range of municipal services
are provided by these publicly owned private companies. Government corporations,
especially on the municipal level, are usually expected to be self-financing through
revenues associated to the delegated tasks.

The second alternative are public-public-partnerships in the form of water associ-
ations. Public-public-partnerships usually mean that a non-profit entity is set up
by a group of municipalities, who share ownership. Management tasks regarding
the water provision in the member municipalities are delegated to the association.
Similar to government corporations, water associations are therefore special purpose
entities, who manage and operate water provision. A distinct feature of water as-
sociations is, however, that they typically operate in a multi-principal environment.
In addition, while government corporations are often found in major cities, public-

9Solutions involving a private partner are being discussed but have been implemented only in a
handful of cases. Interestingly the ’private’ partners in these PPPs are mostly subsidiaries of
public/publicly-owned companies. See Schönbäck et al. (2004)
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public-partnerships like associations are common in rural and less densely populated
areas.

Although alternatives to direct provision have become more and more popular over
the last decades, the overall structure of the sector is fairly stable over time. The
static evolution is mainly due to the huge investments and long-term usage of water-
facilities. Consequently developments materialize rather slowly. An additional fea-
ture of the water sector in Austria is the small average scale of operational units
(see Puwein et al. (2002)). This structure is mainly a result of the federal system
in Austria, which emphasizes local and regional self-determination. A controversial
report by the consulting company PriceWaterhouseCoopers attributed a major stake
of existing inefficiencies to these small scale operations (see PriceWaterhouseCoop-
ers (2001)). The report recommended a system of concessions, possibly involving
private sector companies, comprising larger regions. In spite of the public discussion
following these recommendations, the system of water provision remained almost un-
changed and federal government subsidies for investments in the water and sewage
sector rather helped to fortify the existing structures (see Kommunalkredit Public
Consulting (2007)).

Not only the range of organizational alternatives but also water prices themselves are
highly political in Austria. Together with sanitation and waste, tariffs for drinking
water are one of the few discretionary fiscal instruments available to local govern-
ments. Similar to Germany, fiscal autonomy is generally rather low on the municipal
level in Austria. While other sources of revenues are either not controllable or al-
ready exhausted, revenues from local services are an alterable and important source
of finance.10 Since water tariffs change rather frequently and have to be paid by every
household annually, they are likely more visible to citizens/voters than other taxes.
Combined, these reasons make water prices a prime fiscal and political instrument
for local governments.

3.2 Data and Variables

To evaluate whether and how strongly the chosen governance structure affects mu-
nicipal water prices I use a dataset from the Austrian statistics office, which compiles
annual data on major Austrian cities (see Statistik Austria (2007)) In addition, the

10The most important sources of finance are shares from the fiscal equalization scheme (33%), own
tax sources like business and property tax (16.7%) and tariffs for public services (17.4). See
Statistik Austria (2008).

10



adopted governance types and changes since 1990 were obtained by contacting the
cities through email questionnaires and phone interviews.11 This leads to a panel
data set of 74 cities – all of which have a population above 10.000 – from 1992 to 2006.
After accounting for data gaps and implausible values an unbalanced panel dataset
of roughly 900 observations, depending on the used control variables, remains.12

Waterprice
The dependent variable in the following estimations is waterprice, which is the an-
nual cost of water for the representative household.13 This measure is very often
used instead of a sole m3 price in order to account for two part tariffs.14 The typical
two part tariff in Austria is composed of a fixed part per year and a variable part
depending on the consumed amount of water. Although other measures than prices
may be of interest too, prices are readily available and informative from an allocative
perspective. Regardless of productive efficiency, if a change in the governance struc-
ture, e.g. corporatization, leads to an increase in prices, the resulting situation is
inferior from a consumer perspective (see Auriol and Picard (2009)) A similar point
is taken by Chong et al. (2006), who also use prices as their dependent variable for
an analysis of the French water sector. Thus if gains in productive efficiency through
privatizations or commercializations don’t materialize in lower prices, the overall
welfare effect is unclear. From a distributional perspective, higher water prices as a
consequence of outcontracting are certainly questionable.

Governance structures
Following the arguments of the previous section, governance structures may be dis-
tinguished by political and management control. As hypothesized above, transferring
the control rights from the politician to the public firm manager should decrease po-
litically motivated price changes. With regards to direct management, control rights
over prices are allocated with the local government, which decides upon prices in
the city council. Conversely, delegation of the task to associations or government
corporations transfers the major business control rights to the respective firm man-
agement. Corporatization through these special purpose entities should therefore
reduce politically motivated price setting. Influencing tariff decisions is certainly
more difficult compared to the case of direct management, when the prices are de-
cided upon directly by the politicians. Governance structure is thus represented by a
binary variable governance, where 0 indicates political control and 1 indicates that
the local water provision has been corporatized and is run by a firm manager, who

11Phone interviews were used in case of non respondence.
12Observations have been eliminated if impossible, e.g. negative values for water losses.
13The average household is characterized by a 150m3 consumption of water.
14E.g. also by Chong et al. (2006).
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has control rights.

Political factors
As argued in section 2, political incentives may influence pricing decisions in public
firms. Since different sources and intensities of political benefits are consistent with
the used theoretical model, three potential channels are chosen in this paper. Polit-
ical business cycle, partisan politics and majority confidence. In the first step, I use
simple dummy variables to indicate the presence of either situation. Political busi-
ness cycle theories go back to the works of Nordhaus (1975), Rogoff and Sibert (1988)
and Rogoff (1990) and emphasize electorally motivated cycles in tax and expendi-
ture policy. In a nutshell, political business cycle models assume that politicians
strategically manipulate fiscal policy instruments to ensure reelection. They try to
’signal’ good performance to voters with asymmetric information by lowering taxes
or increasing (visible) expenditures. To capture the political business cycle I include
the variable election, which is 1 in an election year and 0 otherwise. Political busi-
ness cycle models would predict lower prices/lower price increases in election periods.

Theories of partisan politics, on the other hand, stress the influence of party ide-
ological differences on the economy. Abandoning the idea of purely opportunistic
political parties, Alesina (1987) suggests that political and economic cycles are con-
nected through preference differences between parties. Different parties have different
priorities when in power and the economy may react accordingly. While the direc-
tion of the effect is not quite clear, partisan models therefore usually predict that the
economy behaves differently, depending on the ideological consistency of the ruling
political party. partisan is a dummy variable indicating that the strongest party is a
left-wing party. Because water prices are consumption taxes, which have a regressive
effect on income distribution, they should be lower in left-wing dominated munici-
palities. Finally, I add majority, which indicates if the leading party has more than
50% of the seats in the city council. Since a simple majority is required for most leg-
islation, parties with more than 50% may be more confident about re-election. This
may in turn lead to a different price setting pattern because the political benefit
associated with a price reduction is different. The direction of the effect is, however,
a priori unclear.

To gain further insights into the channels through which politics affect the price-
setting behavior of organizations, a different set of political variables is applied.
Instead of simple dummy variables, I add structure to the postulated relationships
by quantifying the strength of the effects. Instead of election, I use electioncycle,
indicating the number of years till the next election. It ranges between 6 and 0 years,
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where 0 indicates an election year. Prices are expected to be higher, the more time
is left until the next election. partisan is substituted by partisanstrength, which
equals the percentage of seats held by a governing left-wing party. The partisan
effect should be larger, the stronger the party and its constituency are. Instead of
majority, I include majoritydif , which indicates the percentage difference between
the leading party s number of seats and a simple majority (50%). Higher values of
majoritydif are expected to increase the re-election confidence of a party.

Control variables
Apart from the governance structure and political factors, the control variables in
X represent environmental factors and municipal characteristics, which could influ-
ence prices. First, the percentage of population connected to the distribution system
connect, because connecting more remote households to the central water system
may be more expensive than covering only the densely populated areas. Second,
water leakage in percent of the total amount of water delivered (leakage) is an im-
portant indicator for the condition of the distribution network leakage. Third, the
annual average of nitrate pollution (nitrate) is included to directly control for qual-
ity. Other indicators of pollution would be desirable, but nitrate is the only one
available for the municipalities and time periods in our dataset and is reportedly
the most important source of contamination.15 In addition, source and external,
the percentage of water coming from source water or from an external provider, to
indicate different production costs compared to ground water are included.16 Water
consumption per capita (watercap) proxies for industry or tourism, because such
factors will increase the average consumption. In this respect, watercap, along with
population (pop) and area (area) are included to account for economies of scale and
density.17 The financial stance may force a municipality to operate at lower cost or
increase prices. Such pressures are proxied for by including debt per capita (debt).
Finally, differences between provinces, e.g. laws or financial constraints or subsidies,
are caught by province dummies and overall trends are modeled by including time
fixed effects.

To improve upon identification for IV and the selection equations (see below), I follow
Chong et al. (2006) and include a dummy variable, which equals 1 if a municipality

15See BMLFUW (2009) for details.
16External providers are typically neighboring municipalities. The percentage of ground water is

excluded because together with source water and external provision it adds up to 1 and the
coefficient would therefore not be identified.

17Data on population and area are from 2001 and the same for the whole observation period. As
most specifications include municipality fixed effects, the variables are ’swept’ away and not
included in these estimations.
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has chosen the same organizational form for providing sanitation services. From a
theoretical point of view, if the local government has a general preference for some
organizational type, this may also influence the choice the institutional arrangement
for water distribution. The mere preference is, however, unlikely to have a direct
impact on prices. Hence, the instrument list Z includes all variables from X and in
addition the sewageorg dummy. Summary statistics and pairwise correlations are
available in tables 1 and 2.

[ Tables 1 and 2 about here ]

3.3 Model and Methodology

To evaluate the effect of corporatization on water prices, I estimate the following
model

priceit = gitγ + Xitβ + git(Xit −Xi)δ + αi + �it (8)

where priceit is a linear function of the governance structure git, the covariates Xit,
the interaction term git(Xit − Xi), municipal fixed effects αi and an unexplained
part �it. The inclusion of the interaction effects is an important feature of the model,
because it allows to directly test the hypothesis that corporatization reduces political
price setting behavior. As the overall effect of corporatization now depends at which
X it is evaluated, the covariates vector X of the interaction term is demeaned to
ensure the interpretation of γ as average treatment effect (see Wooldridge (2002),
p.625ff). A corporatization therefore affects water prices both through the dummy
git and the interaction terms git(Xit −Xi).

An important econometric issue in estimating the effect of government contracting
on water prices is a possible endogeneity problem due to self-selection. The problem
of evaluating the impact of a treatment, e.g. job training, union membership or gov-
ernance mode, comes from the non-random selection into treatment (i.e. governance
type). It has been shown by Heckman (1979) that ignoring such self selection leads
to the same consequences as misspecifiying a model by omitting relevant explana-
tory variables from a regression. A possible solution to the problem arises simply
through the availability of panel data. If the self-selection occurs on the permanent
municipality specific component, a fixed effects approach yields consistent estimates
of the impact of corporatization on water prices (see Heckman and Hotz (1989)).
Theoretically, this is not unlikely in the present case of water provision, because
many transaction characteristics like investment or natural resources are fairly over
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time. The baseline model exhibited by equation (1) should therefore be able to deal
with self-selection into a governance type and produce consistent results.

In addition to the baseline model, a series of sensitivity and robustness tests is ap-
plied to address potential specification issues. First, an alternative set of political
variables is used to assess if the results are sensitive to the definition of the variables.
The alternative set substitutes the dummy variables by cardinal variables indicat-
ing the strength of the respective political factor. This is not only interesting as
a test of sensitivity but can also give additional insights regarding the relationship
between politics and water prices. Second, since the fixed effects estimator may not
purge all endogeneity related to the self-selection into governance, an additional
correctional procedure is used. The control function estimator of Wooldridge (2002)
(Procedure 18.4, p.631) can be extended to panel data along the lines of Wooldridge
(1995).18 Including two correction terms allows to test whether an ordinary fixed
effects approach really controls for the self-selection process. If the coefficients on
these selection terms are significant, endogeneity is present. Otherwise the more
efficient (standard) FE estimator can be used instead. To deal with endogeneity
and reverse causality more generally, a third robustness test lags the right-hand side
variables by one year.19 If e.g. raising tariffs and issuing debt are considered substi-
tutes in terms of financing the municipal budget, lagging debt by one period should
ensure sequential exogeneity. With the relatively long panel at hand (T=15), the
bias of FE estimators in the absence of strict exogeneity may be minimal anyway (see
Wooldridge (2002), p.301). Fourth, to avoid the possibility that the results are an ar-
tifact of an overspecified model I drop all variables, which have not been statistically
significant at the 10% level in the baseline model. This type of robustness test may
be especially important given the large number of covariates and interaction terms.
Finally, in the above model the overall effect of delegation is evaluated at means of
X. To study the sensitivity of γ, I reestimate the model at at different values of X.

To robustify inference, all regressions are estimated using heteroscedasticity and
cluster-robust standard errors. Therefore, standard errors are fully robust with re-
spect to arbitrary serial correlation within municipalities, as well as general het-
eroscedasticity (see Stock and Watson (2008)).

18The two step procedure first estimates the governance choice by probit using all covariates X and
the instrument Z. Two (period-specific) selection terms, one for selection into treatment and
one for selection into non-treatment, are then calculated and added to the outcome equation.

19Potentially, all right hand side variables except those related to election dates are endogenous.
Lagging these variables would also be inconsistent with theory, since water prices would be
affected only a year after the elections. Thus, variables indicating the election cycle do not enter
the specifications lagged.

15



3.4 Results

[ Table 3 about here ]

The results for the baseline FE specification are shown in the first column of Table
(3). To start with, the original variables, not interacted with governance, are consid-
ered. Regarding the characteristics of water provision, source water has a negative
impact on waterprices. An increase in source water by 10% reduces annual water-
prices on average by 1.6 Euro. None of the other control variables has a statistically
significant effect on water prices. The high R2 of the model indicates that the time
and municipalitiy fixed effects explain a large part of price variations. F-Tests on
both types of fixed effects are highly significant. This is not surprising since water fa-
cilities are characterized by a large share of fixed cost. After the investment has been
undertaken, changes in the environmental variables only have a minor effect on cost
and therefore prices. Conversely, the water prices seem to be significantly influenced
by political factors. In an election year for instance, the price of water is 6.87 Euro
less than in non-election years. Given that coefficients of the time dummys increase
every year (ommited here), the result indicates that price increases are much smaller
in election years. In the same vein, if the leading party is from the left, waterprices
are roughly 20 Euro smaller than with a conservative or right wing government. This
can be expected since consumptive taxes hurt low income households, representing
an important share of left wing constituency, more. Moreover, the price setting be-
havior changes if the leading party has a majority. Prices increase on average by 7.00
Euro if a government holds more than 50% of the council seats. A party in power
that feels reassured by elections is therefore more likely to increase prices. As these
results show, waterprices appear to be strongly influenced by political factors if a
municipality provides the service inhouse.

Now, we turn to the crucial point in the empirical analysis, the effect of corporatiza-
tion. Regarding the hypothesis from section 2 that the delegation of a service reduces
politically motivated price setting, the interaction effects of the political variables
would need to be inverse to the original coefficient. Indeed I find strong evidence
that corporatization has a strong and significant effect on the degree of politically
influenced prices. The coefficients on the interaction terms are inverse to the original
coefficients, meaning that the effect of these politics is much smaller when control
rights are in the hands of a manager. election_inter e.g. is the interaction effect of
election and governance. The coefficient of the interaction effect, which has to be
interpreted as a contrast to the original coefficient for election, shows that election
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years have a very different impact for corporatized water services. This is true for
all three political determinants. Also the effect of a majority and of partisan politics
is reversed. T-tests do not reject the null hypothesis that the effect of the political
variables is zero in the case of corporatized water provision. Thus, as hypothesized
in the theoretical model, delegating a service to another institution decreases the
political impact on prices. A similar interpretation arises regarding the interaction
effect of source. While source water decreases prices for inhouse production, the
effect is not significantly different from zero when a service has been corporatized.20

Finally, the overall effect of governance exhibits a statistically insignificant effect of
-5.8 Euro. This implies that for the average transaction, i.e. a municipality with
average percentage of external water, average percentage of source water, an average
distribution of council seats etc., I find no statistically significant difference between
inhouse production or a corporatized firm. Thus, although the governance structures
differ especially with respect to the political price setting behavior, the overall effect
on water prices is not statistically significant when evaluated at means.

Sensitivity and Robustness
The first alternative specification, exhibited in the second column of Table (3), uses
different definitions of the political variables. Instead of the dummy variables in the
baseline specification, variables indicating the strength of the effect are used. E.g.
instead of the election year dummy, the price setting behavior is assumed to change
the closer the next elections. For each year further away from an election, prices
increase by roughly 1 Euro. So, everything else being the same, the sole distance till
the next election leads to different water prices. Similarly, the stronger a government
majority or a left wing governing party, the larger the effect on prices. Water prices
increase by 0.7 Euro for every percent the majority of the leading party increases.
If the leading party is left wing, an increase in the percentage of council seats de-
creases water prices by 0.6 Euro. The interaction effects of the political variables
are, however, again inverse and thus confirm the results of the baseline specification.
Transferring the control rights over price setting away from political control does
significantly decrease the effect of politics on prices.

20Again, this can be shown by summing the coefficients for source and sourceinter and conducting
a t-test. Two possible explanations exist, why the share of source water does not change prices
when a task is delegated. First, the cost structure of the subcontractors is insensitive because
operations are even more fixed cost dominated. Second, the linkage between cost and prices
is rigid due to the contractual relationships. Any subcontractor, be it water associations or
government corporations, may choose to retain cost savings to subsidize other activities or set
aside for future investments.
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The third column of Table (3) displays the results of a FE estimation, where I use a
variant of the selection correction for panel data from Wooldridge (1995). As fixed
effects may already be taking care of the endogeneity problem associated with self
selection, the coefficients on the correction terms h_mills and h_sel are indica-
tors of additional endogenenity beyond the permanent component. Because both
coefficients are statistically insignificant at a sufficiently high level, it appears that
standard panel data models do effectively purge the endogeneity in the present con-
text. If such a correction is not necessary, it is justified to use a more efficient OLS
estimator.21

To address the problem of endogeneity more generally, the specification in column
four of Table (3) uses lagged values of the right hand side variables (except the elec-
tion year dummy). This approach should help to rule out the possibility that the
obtained results are an artifact of reverse causality and endogeneity. The results are
again very much in line with those of the baseline specification. Only in the case of
majority and source, the use of lagged variables renders the coefficients statistically
insignificant. The qualitative implications of the results remain, however, basically
unchanged. As already noted, a large part of the control variables do not seem have
any influence on water prices. I thus drop all covariates, which have not been found
statistically significant in any of the previous specifications at p < 0.10. Column five
in Table (3) clearly shows that the baseline results are not driven by an overspecified
model.

Lastly, since the interaction effects reveal significant differences between inhouse pro-
duction and corporatized services, it is useful to re-evaluate the effect of governance

for specific combinations of the covariates. Hence, departing from evaluating the
effect at means, I test the sensitivity of the overall effect of governance. Table (4)
shows the coefficient of governance using the baseline FE model, evaluated for dif-
ferent municipal situations instead of the sample average.22

[ Table 4 about here ]

The results in Table (3) correspond to the coefficients of the interaction terms in
Table (2) and support the claims that commercialization of a public firm may lead
to very different outcomes, depending on the local environmental and political sit-
uation. E.g. if a municipality has no access to source water, corporatizing the
service typically leads to significantly lower prices. Regarding the political variables,

21The results are very similar to those of the baseline FE specification anyway.
22The approach is similar to Lee (1978).

18



corporatization is favorable in terms of prices when there is non-partisan majority
government. Conversely, when a municipality is governed by a partisan party with-
out a majority, commercialization will lead to increase in water prices. In addition
and as expected, corporatization in election years has an upward effect on expected
price changes, regardless of the political situation.

4 Discussion and Conclusion

The effect of commercialization of a public firm may not be easily pinned down.
In the underlying study for example, prices are not significantly different between
direct management and corporatized services in all above specifications. That said,
the price setting between the two governance types is nevertheless markedly differ-
ent. While political determinants are important when politicians have control rights
over price setting, commercializing a firm and shifting the control rights to managers
leads to a strong reduction of political influence. This result applies not only to
some, but to a whole series of political determinants tested in this paper. As such,
this paper empirically corroborates the theoretical predictions of Shleifer and Vishny
(1994) that commercialization of public firms reduces politically motivated practices.
Apart from political factors, also the natural resources available to a municipality
are differently affecting prices depending upon the governance structure. The un-
covered significant interaction effects strongly support Masten (1993), who stresses
that modeling the effect of a change in the governance structure by an intercept is an
imperfect translation of the theoretical predictions into empirical models. By allow-
ing the governance effect to depend upon the municipal characteristics, the empirical
specification is therefore consistent with both property rights and transaction cost
approaches.

Concerning economic policy, neither governance type dominates the other in terms
of consumer prices. Hence no general recommendation as towards which governance
structure should be chosen arises. More importantly, however, the results show that
commercialization is an effective mean to reduce the impact of political influence.
The relevant question for economic policy then boils down to whether we want polit-
ical incentives to influence the behavior of organizations providing public services. In
Shleifer and Vishny (1994) political benefits are considered net welfare losses, which
represent only transfers from their political competitors. Thus, ceteris paribus, re-
ducing political control over business decisions such as prices would be desirable.
Removing high powered political incentives may, however, come at a cost. Depoliti-
cizing a task reduces administrative control and therefore accountability. Elections
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may after all help to increase allocative efficiency by increasing the probability that
public services and goods are closer to the preferences of the voter-citizen (see Frant
(1996)). This link may be lost when a public service is no longer part of the political
process (e.g. in the budget). Especially political scientists have long stressed this
issue in the debate over the limits of privatization and the demarcation between pub-
lic and private sectors (see e.g. Moe (1987), Sullivan (1987) or Gilmour and Jensen
(1998).

The resulting implications for public policy could therefore be described as follows.
Commercializing public services and reducing political influence comes at the cost
of decreased flexibility and accountability of the politician ultimately responsible for
provision of the service. Thus the potential distortions from political opportunism
should be sizable to justify the decreased control possibilities. In terms of the model
of section 2, this may especially be the case when the political benefit from a measure
is large or when the political cost of raising funds for the measure is small. Political
benefits are typically large when a tax or spending item noticeably affects voters,
preferably the own constituency. A prime instrument for a politician seeking reelec-
tion would therefore be a spending category or a tax, which benefits a large part of
the (own) constituency. Since public service charges like water prices are among the
few local taxes, which qualify for this requirement, we would expect the opportunis-
tic potential to be large. Another case for commercialization could be made when
the cost of funds to engage in vote-seeking is low. Instead of really raising new taxes,
politicians may rather shift expenditures from less visible to highly visible uses. If,
e.g. citizens have difficulty judging the quality of infrastructure like water or sewage
lines, a vote-seeking agent may relocate funds from infrastructure investment to po-
litically more beneficial uses like water prices (see Frant (1996)). In such a case, the
political costs of raising funds for, e.g. a price reduction, are small because they
typically go unnoticed. It is therefore no coincidence that commercializations in the
form of special purpose organizations like public authorities are particularly present
in activities which build and maintain public infrastructure. This is not only the
case for Austria and continental Europe, but also the U.S. Further research in this
direction may compare the effect of commercializations with those of privatizations,
as two distinct institutional alternatives. In general, breaking up the overly polar
distinction between public and private provision of infrastructure could bring addi-
tional insights as to which features are responsible for different performances.

5 Literature
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Table 1: Summary statistics

Variable Mean Std. Dev. Min. Max.
waterprice 144.027 45.466 39 273.84
governance 0.387 0.487 0 1
external 0.109 0.261 0 1
source 0.331 0.415 0 1
nitrate 10.223 7.988 0.700 44
leakage 14.177 11.057 0.109 60.143
watercap 211.758 51.703 102 885
connect 95.489 7.081 44 100
debt 1.484 0.836 0.162 7.045
pop 0.464 1.69 0.017 15.501
area 0.64 0.653 0.045 4.147
election 0.182 0.386 0 1
electioncycle 2.315 1.587 0 6
majority 0.603 0.49 0 1
majoritydiff 3.297 10.203 -20 33.871
partisan 0.539 0.499 0 1
partisan_strength 40.175 18.429 4.762 83.871

N 931
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Table 3: Estimation Table
(1) (2) (3) (4) (5)

governance -5.843 -6.145 -3.664 -2.815 -6.471
(5.697) (5.314) (5.987) (5.190) (5.061)

external 25.107 34.793∗ 20.044 29.057 25.418
(21.021) (18.443) (21.707) (19.940) (20.675)

external_inter -16.052 -26.055 -11.595 -23.443 -19.242
(21.664) (19.200) (22.740) (20.715) (20.446)

source -15.745∗∗ -16.769∗∗ -16.184∗∗ -2.571 -14.004∗

(7.138) (7.758) (7.010) (9.021) (7.440)
source_inter 21.895∗∗ 18.981∗∗ 21.890∗∗ 15.927∗ 18.051∗∗

(8.967) (8.142) (8.972) (9.268) (7.133)
nitrate 0.185 0.102 0.201 0.219

(0.348) (0.321) (0.353) (0.392)
nitrate_inter -0.211 -0.123 -0.243 -0.170

(0.387) (0.375) (0.395) (0.403)
leakage 0.017 -0.026 0.032 -0.027

(0.125) (0.124) (0.121) (0.119)
leakage_inter -0.243 -0.136 -0.266 -0.141

(0.217) (0.191) (0.211) (0.199)
connect -0.314 -0.185 -0.290 -0.070

(0.444) (0.423) (0.432) (0.525)
connect_inter 0.079 -0.141 0.059 -0.099

(0.647) (0.602) (0.637) (0.695)
watercap -0.006 -0.009 -0.005 0.000 -0.007

(0.017) (0.016) (0.018) (0.017) (0.019)
watercap_inter -0.092∗ -0.083 -0.091 -0.097∗ -0.085∗

(0.056) (0.054) (0.055) (0.051) (0.052)
debt 0.636 0.826 0.708 0.422

(2.329) (2.257) (2.271) (2.345)
debt_inter -0.272 -1.099 -0.389 -0.033

(2.593) (2.929) (2.593) (2.633)
election -6.865∗∗∗ -6.851∗∗∗ -6.417∗∗∗ -6.841∗∗∗

(1.125) (1.133) (1.048) (1.093)
electioninter 4.500∗∗∗ 4.479∗∗∗ 3.191∗∗ 4.261∗∗

(1.660) (1.652) (1.508) (1.668)
electioncycle 0.982∗∗∗

(0.305)
electioncycleinter -0.958∗∗

(0.486)
majority 7.013∗∗ 6.815∗∗ 5.692 6.623∗∗

(3.416) (3.416) (3.960) (3.370)
majorityinter -8.545∗∗ -8.875∗∗ -8.368∗ -8.191∗∗

(4.187) (4.178) (4.695) (3.824)
majoritydiff 0.728∗∗∗

(0.258)
majoritydiffinter -0.857∗∗∗

(0.271)
partisan -20.113∗∗ -21.016∗∗ -11.709∗∗∗ -19.374∗∗

(9.933) (9.954) (4.529) (8.921)
partisan_inter 20.142∗∗ 20.977∗∗ 15.495∗∗ 18.788∗∗

(9.647) (9.650) (6.666) (9.053)
partisan_strength -0.616∗∗

(0.269)
partisan_strengthinter 0.722∗∗

(0.287)
h_mills -0.513

(2.652)
h_sel 4.082

(3.874)
N 931 931 931 931 872
r2 0.743 0.741 0.741 0.744 0.704

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 4: Effect of governance for different scenarios
election year non-election year 100% source water No source water

majority partisan 3.7 -0.8 14.7 -7.2
(5.4) (5.5) (7.8) (6.4)

majority non-partisan -16.4 -20.9∗∗ -5.5 -27.4∗∗

(10.1) (10.3) (10.9) (11.2)
non-majority partisan 12.3∗∗∗ 7.8∗ 23.2∗∗∗ 1.3

(4.2) (4.1) (7.9) (4.5)
non-majority non-partisan -7.9 -12.4 3.1 -18.8

(9.7) (9.8) (11.2) (10.3)
Cluster and heteroscedasticity robust standard errors in parentheses
Coefficients based on Fixed Effects Model

26


