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1. Introduction

Ensuring universal access to water supply and sanitation ser-
vices represents one of the Millennium Challenge goals established
by the United Nations (UN, 2005). Thus, several countries have
established strategies to accomplish this goal. More recently, in
Brazil, many strategies have been included in governmental pro-
grams, for example, the program of growth acceleration, which
focusses on investments in the infrastructure of the country,
including water services (Rodrigues and Salvador, 2011).

Initiatives such as the Millennium Challenge are accompanied
by governance concepts to better assess the target’s levels of per-
formance (UN, 2005). Explanations of associations between some
type of efficiency and governance aspects, both in the macro
meaning (level of country/continent) and in the restricted meaning
(institutional/sector), have directed several studies in the last de-
cades. The seminal study in this field was Mann and Mikesell
(1976), which investigated the influences of governance structure
(owner and regulation) on the cost efficiency of water utilities in
the United States. The most important findings of Mann and
Mikesell’s study, which should be highlighted, are the following: (i)
Private Utilities tend to have higher operating costs. (ii) Capital
investments may cause diseconomies of scale in some systems
operated by state-owned enterprises. Finally, (iii) water public
service utilities supervised by local regulation have higher unit
operating costs than do utilities regulated by regional regulators.
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Most recently, Barbosa and Brusca (2015) for Brazil and Ruester
and Zschille (2010) for Germany analyse the association of gover-
nance structure on price performance. The first study concluded
that Brazil tariff levels are higher when the management of the
corporation is private, and unregulated water corporations with
private management apply the highest tariffs. The second study
concluded that private sector participation is accompanied by
higher retail prices in Germany.

The debate about the relationship between performance and
aspects of governance structure has received so much attention
that it became one of the main scientific issues in the water sector.
Studies have attempted to examine the influence of ownership and
regulation on the performance of water utilities to the point of
identifying several controversies in main empirical findings.

In theory, regulatory activity is based on a set of regulations that
balance the interests of business owners and society, in other
words, service providers and their users. In this case, regulatory
monitoring and the protection of shareholder rights are assigned to
regulatory bodies, which may vary from a single, simple level, as is
true for associations and municipal councils, to structured regula-
tory agencies that can operate at the local, municipal, state, pro-
vincial, or federal level according to the political structure of each
country. Therefore, regulation should provide an environment
based on full contracts in which the performance of utilities, both
publicly and privately owned, could achieve similar efficiencies.

However, the regulation of public services in a way that restricts
private benefits weakens property rights and demonstrates the
double role of the regulatory agency, which acts as both the prin-
cipal and agent in the regulatory process and can serve as a political
platform. This process is therefore related to property rights,
agency and public choice theory. These relationships demonstrate
that the economic results generated by the incentives suggested by
each of these three theories, together or separately, just as the re-
sults related to the different properties, lie at the centre of discus-
sions concerning the associations of regulation on the performance
of water utilities.

In Brazil, water utilities have been under the supervision of
regulatory agencies since 1997. Since 2007, water utilities have
been regulated under Act 11.445/2007, which was later regulated
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by Decree 7.217/2010. Among the Act’s main principles are uni-
versal access; the use of methods, techniques and procedures that
consider local and regional particularities; and economic efficiency
and sustainability. In 2013, the national average of coverage of
water supply services reached 80.3%, and the coverage of sewage
services reached a mean of 35.7%.! These figures imply that almost
20% of the population is without access to water and almost 64% of
the population is without access to sewage services, representing
an important deficit of coverage that must be managed better.

However, to the best of our knowledge, no analytic-empirical
studies have been conducted that discuss the activities of gover-
nance structure in Brazil with a focus on sector dynamic efficiency.
In dynamic efficiency models time plays a direct role and decisions/
production are connected over time (Fare and Grosskopf, 1996).
Thus, these models allow the measurement of intertemporal effi-
ciency considering the effect of carry-over activities between two
consecutive terms and, as great advantage, it has an optimization
mechanism that works over time, ideal for planning and invest-
ment in the long run (Tone and Tsutsui, 2010). Therefore, the aim of
this study is first to develop a score for the dynamic efficiency of
Water and Sewerage Companies (WaSCs) in Brazil, considering the
universal access deficit to services as a bad carry-over, and explain
their efficiency through the governance structure (ownership and
regulation).

The paper is organized as follows. Section 2 describes the
framework of the water utilities governance structure in Brazil.
Section 3 analyses the previous empirical literature on factors that
influence efficiency in the sector. Section 4 presents the method-
ological fundaments. Section 5 contains the results and discussions,
and the last section draws conclusions and suggests future lines of
study.

2. Framework and governance in Brazilian water utilities

The Brazilian water sector is decentralized into municipal ju-
risdictions in which municipalities are the holders; overall, the
system comprises 1,385 utilities. When the municipality itself does
not provide the services, they are delegated to public or private
utilities. The current model of the Brazilian water sector is a legacy
of the National Sanitation Basic Plan — PLANASA (1970—1992) —
which has encouraged the creation of regional water utilities and
27 regional corporations of basic sanitation (CESBs), generally
public corporations in the form of a business corporation (mixed
capital companies) controlled by the state.

In the last few years, the dynamics of investment from the
federal government in the countrywide infrastructure of the sector
has evolved considerably in line with law 11.445/2007. This law
established a number of principles stated in section 1 that consider
local and regional peculiarities. However, there are important dif-
ferences in costs and access to services of quality in different mu-
nicipalities. Thus, progress in investment policies is needed to cover
the services satisfactorily, particularly sewage services. The
municipal sewage plans of each municipality contain the invest-
ment policies, and the specific aspects for the implementation of
these policies are defined in the concession contracts or programs.

According to Berg (2010), ownership and regulatory mecha-
nisms are explanatory variables of the structure of governance that
are used in water utility benchmark studies. Concerning ownership,
in 2012, 10.6% of the water supply, 11.7% of the sewage services, and
10.6% of the investment in the sector were assigned by private
participation (66 utilities).?

1 Sistema Nacional de Informacgoes sobre Saneamento (2013).
2 For more details, see Barbosa and Brusca (2015).

Economic and technical regulations are the pillars of the water
service regulatory process. According to Marques (2010), the reg-
ulatory regime most frequently employed by regulatory agencies in
Brazil is rate of return. Obviously, in a situation in which the utilities
are not regulated by a single agency at the national level, it is
possible that utilities in the same country will face separate forms
of economic regulation. Brazil’s utilities face this situation, in which
regulators employ at least three regulatory regimes: price-cap, rate
of return and revenue-cap.

Finally, it is important to reiterate that each method of economic
regulation must provide inherent rewards for satisfactory perfor-
mance on the part of a utility for meeting pre-determined levels of
efficiency, productivity and service quality. These rewards for the
water sector, according to classical economic theory, are the result
of the incentives suggested by combinations of property rights,
public interest, agency and public choice theories.

In Brazil, according to the Brazilian Association of Regulatory
Agencies (ABAR), there are 50 regulatory agencies in the water
sector that regulate 48.8% of all concessions of the country, of which
22 are instituted by municipal governments, one instituted by a
district government, 24 are instituted by state governments and
three are from municipal government consortiums (micro-
regional). Concerning the functions of these regulating agencies,
two of the local agencies and 15 of the state agencies are multi-
sectoral, primarily regulating electricity services, gas, trans-
portation, water and sewage. The remaining regulatory bodies are
specialized, focussing on the regulation of water supply and
sewage, defined broadly to include the collection of solid waste
according to the concept of Brazilian ‘basic sanitation’. Of the total,
27 regulatory agencies regulate water and sewage business cor-
porations studied in this paper, of which seven are municipal/dis-
trict and 21 are regional/micro-regional bodies regulating 26
utilities.

3. Previous literature

One issue related to governance structure that is widely dis-
cussed in the Brazilian empirical literature is the question of
ownership and its influence on the efficiency of the water supply
and sewage sector. Comparing the results of different studies on
this subject, the issue appears quite controversial. Four studies have
concluded that there is better efficiency in private ownership
utilities. Two studies, have found no significant differences be-
tween the performance achieved by the two types of ownership
(public and private ownership). One study obtained evidence
showing that the performance of public utilities is superior to the
performance of private utilities. Two studies are inconclusive
because they present opposite results about the association be-
tween ownership and efficiency when using different methods of
analysis. Table 1 shows summary of these studies.

Another issue related to governance structure widely discussed
in the international empirical literature but little discussed in the
Brazilian context is the influences of regulation on efficiency.
Empirical studies show that in England and Wales regulation im-
proves the efficiency of utilities. In Mexico, Portugal, United States,
Brazil and some African and Latin American countries cannot be
declared that the existence of a regulatory agencies is associated
with better efficiency in the sector. Concerning the regulatory
regime, it is observed that the rate of return is associated with
better efficiency, except in England and Wales, which use the price-
cap as a single regulatory regime. Table 2 shows summary of these
studies.

Finally, Abbott and Cohen (2009) suggested aspects of regula-
tion that could improve the understanding of the relationships
among regulation, efficiency, and productivity. The authors argue,
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