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L ocal Gover nment Control and Efficiency of the
Water Industry: An Empirical Analysis of
Water Suppliersin East Ger many:

Abstract

The paper deals with the effects of local governments’ interderwvith business affairs
of publicly owned utilities. A partial model is presented to illatgrthe consequences of
“democratic control” for the public managers’ effort and the iefficy of local public
production. To check the theoretical results empirically, a twestiata envelopment
analysis (DEA) is carried out for a sample of East Germaensuppliers. The organ-
isational form is used as a measure for the degree of muntcipttbl. The results of
the OLS- and Tobit regression indicate an efficiency-enhanciegtedf organisational
forms with less distinctive control options for local politicians.

JEL-Classification: L95, L32, D73

Keywords:. efficiency, water industry, local governments, data envelopment analysis

Zusammenfassung

Die vorliegende Arbeit beschéftigt sich mit den Auswirkungen kommuntdobler
Einmischung in die unternehmerischen Entscheidungen offentlicher VersDiagu
werden in einem partialanalytischen Modell die Folgen der “demekhan Kontrolle”

fur die Motivation eines reprasentativen 6ffentlichen Managers und dandie Effi-

zienz der kommunalen Produktion untersucht. Zur Uberprifung der theoretisehen Er
gebnisse wird eine zweistufige Data Envelopment Analyse (O&Agine Stichprobe
ostdeutscher Wasserversorger durchgefihrt. Dabei wird die Rechtd®hndikator fur

das Ausmald der kommunalen Einflussnahme verwendet. Die ErgebnisseSdarma

der Tobit-Regressionsanalyse deuten auf eine effizienzsteigérfimkeng bei Rechts-
formen mit geringeren Kontrolimdglichkeiten fir Kommunalpolitiker hin.

Keywords: Effizienz, Wasserwirtschaft, Kommunen, Data Envelopment Analyse

1 | would like to thank (in alphabetical order) hi Blum, Christian Growitsch, Joachim Wilde and
Gotz Zedies for their helpful comments on earliersions of this paper.
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l. I ntroduction

Despite of some trends towards privatisation and liberalisatioheohational water
markets in the past, the liberalisation and privatisation of therattor seem to stag-
nate: According to calculations by Lauber (2006, p. 17) about 36% of the EU-25 popu
lation was supplied by ‘private’ water providers in 2003/04. But this ptage has to
be interpreted cautiously. First of all, as Lauber points out, ggetates the extent of
privatisation because for some countries it includes public-privatpaes with less
than 50% of the shares held by private investors or in some casesubliety owned
companies under private law. Furthermore, the inclination to privatiser @nd sewage
services is unevenly distributed in Europe. Especially in Centrabpeuincluding
Switzerland) and the Scandinavian countries (including Norway) thkeimshare of
private and public-private water suppliers is rather marginal Ngtkerlands even pro-
hibited the privatisation of their water systems by law in 2000 aveti€n is currently
drafting a new water law to make privatisation more difficulte Tharket share of pri-
vate water utilities is also negligible in most of the newrgémber states. In Southern
Europe (Greece, Portugal, Spain, Italy), but also in Hungary and Estareghted av-
erage of one third of the population is supplied by private or public-pnvatier com-
panies. A majority of the population in France (79%), UK (87%) and tleetCRepub-
lic (70%) get their water from private companies. Except forl&mjWales and the
Czech Republic, in most EU countries the relevant facilitiesismally publicly, mostly
municipally owned and the privatisation is restricted to management and operation.

There are some indications that further liberalisation of the Earmopeter market
seems to be not very likelyThe plans of the European Commission on ‘services of
general interest’ (SGI) have caused fierce resistance anestgr@mong the member
states. Up to now, the Commission has not yet prepared a drafivdiractthe liberali-
sation of the water sector as well as no draft SGI framediogktive. This might indi-
cate that the Commission has given up its former plans to enferdéderalisation of
the European water markets.

In other important industrialised countries, no steps seem to haveaiearta acceler-
ate the privatisation of the water sector. For example, about 85k afater is cur-
rently provided by municipal water systems in the USA and thiseptage has re-
mained quite stable since the end of World War Il (NRC 2002). Othatiges such as
Canada, Japan and Korea rely on public ownership and public managemeintwéthe
ter facilities3

2 SeeHall (2006).

3 SeeOECD (2004), pp. 32-33 for an overview of the instibmial arrangements of 29 OECD coun-
tries.
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In general, the prevalent public attitude towards privatisation anchlifketion espe-
cially in the water sector tends to be quite negative, in devela@gingell as in industri-
alised countries. According to Hall et al. (2005) some symptoms adasiclg interna-
tional public resistance against privatisation of water utilities could be found.

In Germany, not only outsourcing of municipal services to private fsrhstly debated
but also the so-called “formal privatisation” of municipal serviiasing former mu-

nicipal departments into municipal companies). Critics argue fimtwould cause a
“loss of democratic control”. The interesting question is how this dvatiect the effi-

ciency of public service provision.

The focus of this paper lies on the impact of “democratic contraifoesed by the local
governments on the efficiency of the water sector if privatisas no option. If it was
assumed that the local governments were still responsible fer pratvision and drink-
ing water was produced and distributed by some municipal entity, how wifidcent
levels of public interference (excluding privatisation) or morevésefor public manag-
ers affect the efficiency of water provision? Particulaflynunicipal control was not
replaced by alternative regulation systems such as carte¢ofbr other regulation au-
thorities?

The paper is structured as follows. In section Il an overview oveasrdweous literature
in this field will be given and in Il a partial model considerthg effects of municipal
control on public management’s effort and efficiency of productionhbeilintroduced.
Sections IV to VI will present the results of a two-stageADd&cusing on the impact of
the organisational form on the efficiency of East-German waiiies. In section VII

tentative conclusions will be drawn from the results.

6 IWH-Diskussionspapiere 3/2007
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II. Previousliterature

The previous work on institutions and efficiency in the water secta ©oiecontribute
very much to the main issue of this paper. The bulk of this literdtareses on the
question whether private or publicly owned water suppliers provide and prodiee
more efficiently. Two strings of the literature can be found: orotieehand, cross-sec-
tion or panel-data comparisons of private and publicly owned water sspghieron the
other hand “before-and-afterwards” studies of privatisation effactefficiency. The
first group includes mostly studies of US water suppliers suckeagenbaum and
Teples(1983), Fox and Hofler (1986), Bhattacharyya et al. (1994, 1995), but also for
Brazil (Faria al., 2005) or the Asian/Pacific region (Estaaiek Rossi, 2002). Ex-post
analyses of privatisation effects on the efficiency of UK watgpliers were conducted
by Ashton (2000) or Saal and Parker (2001). The authors of these studiea appéty
of methods including econometric estimations of cost functions, stacHasttier
analysis and data envelopment analysis (DEA). According to Dupont amzktRe
(2003) the results of these studies do not provide evidence for higher privgdactef-
ficiency of private water utilities.

Obviously, privatisation did not turn out to be the magic cure againsuftysed effi-
ciency problems in the water sector. Besides historical, polargh cultural constraints
this is mainly due to the fact that water markets have a montipaiisicture. Former
local or regional public monopolies would have to be replaced by private m@wpol
causing considerable regulation cost to guarantee competitive pridesufficient fa-
cility investment.

Except for the aforementioned studies dealing with ownership anteeéijicfew em-
pirical studies on other aspects of the relationship between imstgwnd efficiency of
water supply exist. Aubert and Reynaud (2005) investigate the impdiffesént regu-
lation systems applied in the Wisconsin water sector (price@aos rate of return) on
cost efficiency by using a cost frontier approach. They found for gbeathat utilities
(municipally owned as well as private) under the rate of retusteisywork most effi-
ciently provided the state regulation authorities gather full information.

Based on the work of Wolak (1994) Brocas et al. (2006) estimate tli@revidsses
caused by regulation of private Californian water suppliers dueytonastric informa-

tion. They find that the actual rate of return regulation providegpear®r result to price

cap regulation. Generally, the results for the system of régullay public utility com-
missions in certain US states are very instructive but canrtoamsferred even to other

US states because, as Aubert and Reynaud (2005, p. 383) point out, unobservable char
acteristics might blur the results. Furthermore, regulation aé&nwatilities by public

utility commissions is not the standard procedure of regulation i0&#e 44 of 50 US

states are currently regulating water utilities, most ofmtloaly larger investor-owned

IWH-Diskussionspapiere 3/2007 7
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supplierst Therefore, regulation of municipally owned water suppliers by trad /-
ernment seems to be the by most widespread form of regulation in the USA.

Garcia and Thomas (2002) deal theoretically and empirically hgtiptoblem of a local
community willing to delegate the management of its watelitfas to a private com-
pany. They develop a theoretical model of the optimal contract undemetyic infor-
mation and simulate their results for a sample of French muni@palAlthough the re-
sults are quite interesting, they are of limited value for thtson in many countries
where outsourcing of water provision is usually not very common.

The theoretical foundation of the papers of Brocas et al. and Gatiihomas is often
referred to as mechanism-design theory in regulatory economigsnimggwith Baron

and Myerson (1981) and strongly promoted by Laffont and Tirole (1986, 1993). The au-
thors assume some benevolent regulation authority or benevolent locahrgemer
which can use information from firm accounts about actual costsidfitly losses and

the need for regulation arise from asymmetric information caubmgisual principal-
agent problem. The regulators offer some information rent to the stgppk an incen-

tive for cost minimisation. The adequacy of this assumptions will be distfigsieer in
section IIl.

In this paper, a malevolent (e.g. vote-maximising) local governnsemplicitly as-
sumed, which has no incentives to maximise social welfare. Fuheriine princi-
pal(s) are confronted with information asymmetries between pringimhagent. In the
theoretical model as well as in the real world water sest@ermany both local gov-
ernments (principals) and public managers/bureaucrats (agents¥taicied in their ac-
tions by budget constraints. An increased leeway of decision-makingubdic man-
agers or bureaucrats in publicly owned enterprises might lead waffmiency due to
two factors: First, it would be more difficult for the local gavaent to follow its own
agenda, e.g. by fixing the capital stock or the labour force of knardg water supplier.
Second, on the one hand assuming slack-maximising behaviour (Wyckhoff 1990) bu-
reaucrats or public managers could intensify their shirking andsesking activities.
But on the other hand, things are not that simple because reduced muocital
might lead to increasing non-monetary benefits for managers fitwah i/ called “job
enlargement” or “job enrichment” in the business administratioratitee (e.g. Hack-
man and Oldham 1980): Primarily their greater leeway for adetssmay increase job
satisfaction and thus manager’s effort. Efficiency gains in pyitduction of that kind
are very likely for budget-maximising (Niskanen 1971) and effortqmigsing bureau-
crats as could be seen from the model in section Ill.

4 SeeNRRI(2006) for an overview. According 8RC (2002), pp. 94-95, in 1995 only about 21 state
public utility commissions (PUC) regulated beyonsdstor-owned utilities and only 11 state PUCs
regulated municipally owned water utilities. Forsteawater utilities the numbers are even lower.

8 IWH-Diskussionspapiere 3/2007
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To shed more light on this issue, after illustrating the effiodt efficiency effects in a
partial microeconomic model, a two-stage data envelopment an@DEK) is con-
ducted for a sample of East German water suppliers. Demoooatiol is operational-
ised by the organisational form of the municipal enterprise. Omatisadvantage of
using this non-parametric approach is that assumptions about productiondgisol
profit maximisation or cost minimisation can be avoided. The lastgaints are not
very realistic assumptions for public enterprises but cruciathrapplication of sto-
chastic frontier analysis or other purely econometric methods. Fudhe, this two-
stage approach is particularly suited to control for environmentalbkes, which are
factors that might influence efficiency but are not under the control of the managers

Although it has been applied to a wide range of fields the DEA agpioas not re-
ceived overwhelmingly much attention yet in the water sector. Blabkbrs (Lambert et
al. 1993, Bhattacharyya et al. 1995 ) focus their DEA studies oneefficidifferences
between private and public US water suppliers. In the UK, DEA id asea bench-
marking tool for regulated water utilities. See Cubbin and Tzanida®88) or Thanas-
soulis (2000) for this subject. Only Puwein et al. (2002) also intetiraterganisational
form as an environmental variable in their two-stage DEA ofgaof Austrian mu-
nicipal water suppliers. But they do not find a significant eftactefficiency for this
variable. Especially for Germany, except for Sauer’s (2005) econorgest study of
rural German water suppliers, no other comprehensive efficiency araflylses German
water sector exists.

IWH-Diskussionspapiere 3/2007 9
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[11. Sometheoretical considerations

This section deals with some theoretical considerations aboutféntsedf municipal
control on management effort and efficiency of local public entegribo illustrate the
welfare effects of institutional changes on efficiency of puptcduction, a model in
the tradition of Rees (1984) is used to analyse public managerstiveseand behav-
iour. The prevalent principal-agent models with hidden action of the “meahaeisign
literature” (see e.g. Laffont and Tirole, 1993) seem to be no adegadddor the cen-
tral questions of this paper.

First of all, they belong to the field of normative theory. Theimntarget is to develop
optimal incentive schemes to reduce the information asymmetti@edreprincipal and
agent. They usually do not investigate existing institutional agraegts and their ef-
fects on the actual behaviour of public managers. Bos (1994, 369-70) agheether
critics that the underlying utility functiod(T, E) with monetary transfef and efforte
does not describe the objectives of an European bureaucrat or public maihge
fixed salary that is more or less independent of his activifiess, according to Nis-
kanen’s (1971) theory of the budget-maximising bureaucrat in the followoudg! the
representative public manager is assumed to maximise hiy @uitiction U (X, Ep
with outputX of the relevant good.

Finally, the underlying assumptions about the principals’ or regulabofgmation

seem to be too unrealistic even in a necessarily simplifying Imamtéd so that the de-
rived results could be of any use in practise. Regulators are egddonbe fully in-

formed about the production technology (except for one external paraohetdrich

only the probability distribution is known) and they are also supposed toldo¢oare-

veal and measure the manager’s utility in monetary units.

The assumptions of the following model are less demanding. Firgiritiogoal (the lo-

cal government) shall have no or only vague information about the produdioroke

ogy and the representative manager’s utility function is unknown to thepal, except

for the fact that the manager loves output and dislikes effort. Revemutput and input
quantities except for effort as well as the exogenously giveorfprices can be ob-
served. Second, the only regulatory instrument used by the local goveraradnidget

constraint.

(1) p(X)[X -rIC=0

5 For a critical evaluation of this approach &ewandKleindorfer (2002), pp. 10-13.

6  Other possible utility functions might include tbapital stock, the labour force, total cost ooae
bination of bureaucrat-trade union objectives.

10 IWH-Diskussionspapiere 3/2007
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The water utility is a local public monopoly ap@X) represents the inverse of the citi-
zens’ demand function, which shall be known to the public managers but not to the local
politicians. In this static model setting the revenues have to toeéong-term costs of
capitalr-C.7 Although subsidies by higher levels of the government are quite néleva
for financing the capital stock, they are omitted here. Other eomistrsuch as a maxi-
mum/minimum capital stock or labour force fixed by the local paitis, who follow

their own interests, are of course relevant in practise butailgidi be omitted in this
model8 Trivially, they are further sources of inefficiencies in thevsion and produc-

tion of public goods and services, which could be confined by reducing thenceloé

these principals on the economic activities of local public firms.

The representative water utility uses a production techndf§@y E) with the usual
properties: substitutability of inputs and diminishing marginal prodaitis.production
iIs assumed to be efficient in the sense that no excess capasiy and an¥ is pro-
duced at the production frontier.

() X =F(C,E) = C=C(X,E)

To simplify the analysis especially with regard to the erogirverification of the hy-
pothesis, the output quantity is taken as exogenously given. Consequerghcehand
the turnover revenues are constants and the manager’s utility isiagimproblem re-
duces to effort minimization. To avoid the degeneration of the solu@avo(ld be de-
termined solely by the budget constraint and theredidng the production technology),
the budget constraint in (1) has to be loosened allowing for a deficit

3) p(X)X +D =r [T

This deficit is also a decision variable for the public manageit sitsubject to nego-
tiations with the local government as well as with the muni@pgpervisory authorities.
It is assumed that the manager’s difficulties in achieving@ence increase with the
size ofD. This is reflected by an increasingly negative utility derifredh the deficit.
According to the principal-agent literature an additive separabity @tinction is as-
sumed.

7 For simplicity, labour and other inputs are netgidcas well as the manager’s fixed salary.

8  One example of an excess capital stock fixed bydbal government, which even attracted the atten-
tion of the European Commission, was the sewaget plathe city of MeiRen, East Germany. The
capacity of the plant turned out to be far too dafgr a decreasing population and the latest but re
dundant technology was installed.

9  Reeg1984), pp 183-184 derives this result from thémjsation behaviour of the public manager in
a similar model. Thus, it is not necessary to ihice the less binding constraXt< F(C,E) Fur-
thermore, efficiency of production is an expliainttion in similar studies such as Bjedrich et. al.
(2004), p 17.

IWH-Diskussionspapiere 3/2007 11
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(4) U(E, D) =¢/(D) + n(E)
with w (D), 7 (E) < 0,1 (D), 7' (E), < 0,’” (D) = 0 andz” (E) = 0 forD, E > 0.

Maximising the negative utility U, D) is equivalent to minimizing —& D). The
maximization problem of the manager therefore consists of mimgiz2UE, D) sub-
ject to (2) and (3). Unfortunately, the constraint set is convex atttesabjective func-
tion (the indifference curve) has to be at least strictly gaasave for a unique con-
strained minimum. Thus, the following disutility function with constamtrgmal dis-
utility is assumed.

(5) U(E,D)=¢I(D+nlE
with w, = > 0 forD, E > 0.

AssumingF(C, E) to be of the Cobb-Douglas type= C? EPwith 0 <a, 8< 1 and in-
serting (2) into (3) leads to the following Lagrange function:

1 B
(6) L=¢D+mE+A(p(X)IX+D-r X [E *)

Minimisation of (6) yields the first order conditions for a constrained minimum:

aiu 1 (a+B)

(7) —a_E:—l_T:—rﬁD?;EE B =r K
oy B OE
0

1 B
(8) p(X)IX+D-rX?[E @ =0

The first condition implies that the slope of the indifference c(itve marginal rate of
substitution) has to be equal to the slope of the factor transforneaiioél O multiplied
by the capital price. Solving (7) f&ryields

10 The implicit-function rule of differentiation shethat the slope of the transformation curve equals
the negative ratio of the marginal product of dfforthe marginal product of capital.

12 IWH-Diskussionspapiere 3/2007
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Inserting this into (8) results in

(10) D =X{r™* [ﬁi_j‘”ﬁ_ p(X) |.

The key to increase the efficiency of production, which means to predyagiven out-
put with lower capital inpu€” (lower D*) and higher efforE’, would be to reduce the
marginal disutility from effortrfor public bureaucrats and managk¥@nalytically this
would mean that the slope of the set of indiffeeehnesE = l[UT—ﬂ[ID increases
T T
and the set of indifference curves shifts upward. The manager cdulterbis total dis-
utility level by substituting effort with deficit (capital) beese the “shadow costs” of ef-
fort have decreased. The partial derivation of (5) with simultanemsderation of (9)
and (10) shows that the manager’s optimum disutility level deé&ds® new tangent
point of the budget curve and the indifference line has a lower disultility level.

(11) M:(l_ijgg*+¢,££>o
o a+pf OE o

This might be achieved in practise by increasing the managevgal for decision
making, i.e. to reduce control and interventions by the local politicidns.Kind of job
enlargement or job enrichment could have positive effects on effahjogiven output
level.

The theoretical results in this section are based on speaighgissns considering the
preference structures and budget restrictions of public managebsigaicrats. Thus,
the hypothesis of the efficiency-enhancing effect of reduced pubéoverition has to
be tested empirically. In the following sections the input efiicyeof water provision

will be compared for water suppliers with different degrees afigallintervention. As

effort is an unobservable input, one could expect that the efficienpgodtiction for

any given output quantity with respect to the observable input quanttiesi(| capital,

intermediate inputs) will be higher for publicly owned water proviaetls ceteris pari-

bus lower intensity of political intervention.

11 Although this assumes changing the manager’s femede structure it is analytically more conven-
ient. Instead of reduced disutility one might atlsimk of the reduction of the negative non-monetary
income from effort and therefore of a shift of thanager’s additional budget line of non-monetary
consumption from effort.

IWH-Diskussionspapiere 3/2007 13
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V. Methodology of the empirical analysis

First of all, the term efficiency has to be spedifiurther. The focus of the theoretical as
well as the empirical analysis lies on the tecHreffeciency or cost efficiency, both from
an input-oriented perspectiveechnical efficiencyneans providing a given output quan-
tity by minimum input quantitiesCost efficiencyinvolves varying input proportions to
produce certain output quantities at minimum cdke empirical analysis is restricted to
the production side of the water industry, whertgs demand side (households, other
firms) has to be neglected. Although it was assumesgction Il that output is produced
at the production frontier, that is technical eéfgly, this applies only to combinations of
the observable and unobservable factors of produdccording to the theoretical results
in section lll, technical efficiency with respeatly to the observable factors might be
higher for enterprises with less political inteeiece than otherwise.

To investigate the potential impact of political interferencinwwianagement decisions
in local public water utilities — and therefore to test the hypctheg up in section Il —
a two-stage data envelopment analysis (DEA) approach is applidte first step, a
technical efficiency score is calculated for every water seipph the second step, these
scores are regressed with variables considered exogenous forglleefism, including
an indicator for local government intervention.

This method has been chosen to avoid several problems with analysicigteo$Espe-
cially the technical efficiency score is not distorted by mgxup efficiency gains that
result mainly from an extension of output quantity (economies of)saatk efficiency
gains which result from optimisation of factor quantities and —combirs?2 Further-
more, it has been already pointed out that the main advantage ofadhendatlopment
analysis is to avoid problematic behavioural assumptions regarding poodigcthnol-
ogy, profit maximisation or cost minimisation. This is very convenientpublicly
owned enterprises where profit maximisation or cost minimisat®ema plausible tar-
gets for the management.

The standard DEA approach assuming variable returns to scale iroeqda) permits
to separate efficiency into technical and scale efficiency.tif@isubject of this paper
technical efficiency is the relevant efficiency measure Umzascale efficiency or
economies of scale do not necessarily result from optimising impolbioations or or-

12 There is quite a number of international empirstabies dealing with the existence or non-existenc
of economies of scale in the water sector includhmy USA, UK, the Netherlands, Japan, Korea,
France or Italy. Though sample sizes and methogssignificantly, most of the studies either reject
the hypothesis of increasing returns to scale eir thstimated measures suggest only minor econo-
mies of scale. For an overview of this literatuee $or exampléMizutani and Urakami (2001) or
Sauer(2005). For an empirical analysis of economiesadle in the German water industry see
Sauer(2005) andHaug (2006).
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ganisational structures, that is from increased managemerttieftbe broadest sense.
To calculate the relevant technical efficiency meagyhe following linear program-
ming (LP) problem has to be solved for each firm:

(12) min p,
0.}

S.t.

-y, +YA =0,
PX; —X& 20,
1A =1
A20

In case there afdewater utilities,M outputs andN inputs, then th&1 x | output matrixY
and theN x | input matrixX contain the input and output quantities oflalater utili-
ties. pis a scalar] is anlx1 vector of constants and anIx1 vector of ones. This for-
mulation was suggested by Banker, Charnes and C¢d984) and is usually referred
to as the BCC-model in DEA. A derivation of this pRoblem is given in Coelli et al.
(2005, pp. 160-18133

In the second stage of the DEA, technical efficgep@as the dependent variable is re-
gressed with some potential determinants of efiyez. The estimation of the regres-
sion equatiorp = BZ + € by applying OLS might involve several problemgstof all,
the observed values of the dependent variablehatwyeen 0 and 1, but the disturbance
£ can take any values betweer +and <o . Therefore, the additive structure of the lin-
ear regression model does not all@vto be confined to 1. The estimated values
E(f)i|z):,a - § might be higher than 1 or lower than 0.

Furthermore, in smaller samples there is some cwrat®on of the values of the de-
pendent variable at the upper margin. Hence, acupitd the literaturé?, a censored
Tobit model is estimated. The standard Tobit maldefined as

(13) p =PBZ+e.

The latent variabl@ cannot be observed directly, only the technicitiehcy indexg

and the dependent variablgs But p is censored at the lower margin 0 and the upper
margin of 1, thus partly masking the true valugof Forg™ < 1, g andz are observed
reflecting the true value gf . But forg” > 1, thez are observed and equals the limit
value 1.

13 For a more detailed introduction to the DEA methede als€harneset al. (1994).
14 see for examplBe BorgerandKersteng1996).
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V. Data

Before the process of data generation will be desdr a short overview of the German
water sector will be given.

Germany’'s water industry is highly decentralised.2D01 about 6300 water utilities
providing water to consumers (or 76 utilities pemillion inhabitants) existed, most of
them municipal suppliers. There are very few pelsabwned providers. Most water
suppliers are organised as municipal companiesjaipah departments or special pur-
pose associations. It is important to stress thexketis de facto neither an effective price
regulation nor an economic performance control hdyine local level. The effective-
ness of the price control by the cartel officest German Lander as well as by the
municipal supervisory authorities seems to depanthe eagerness and frustration tol-
erance of the employees within this institutionsblie benchmarking is an obligatory
part of the regulation process in the UK or in Metherlands, whereas German water
suppliers are benchmarked only voluntarily and authany results published.

The empirical analysis in this paper focuses ort E@man water utilities for several
reasons. Even 16 years after the reunificationifstgnt structural differences exist.
First of all, there is less continuity in the stiwe of public water provision in East
Germany, whereas in West Germany no significanicgiral changes in the water sec-
tor have occurred for at least a century. Hencaes@/estern water utilities have been
continuously providing water for 100 years or londe the former GDR, water provi-
sion was centralised. From at last 1964 until 1880 former municipal tasks of pro-
viding water and sewage disposal were transfeoekbtstate-owned water and sewage
combines (WAB). After the German reunification, foemer WABs were transformed
into limited companies. Although this was discussedtroversially, the re-established
municipalities or associations of municipalitiesrevgranted an option of taking over
the plants and networks from the former WABSs. ldiadn, huge investments mostly
funded by the federal government and the Germamldrdwere necessary to raise the
standard of public water provision to an acceptéel and to connect some remote ru-
ral areas to public water systems for the firstetiaverl> Consequently, the structure
and development of the capital stock of East Germaiier suppliers is totally different
from that of their West German counterparts. Furtluge, the East German water mar-
ket is less scattered than in West Germany beanlgé30 of the aforementioned total
6300 German water suppliers are located in Easn&ey.

In the paragraphs before, some arguments werel lieed give reasons for separating
East and West German water suppliers for the eoapianalysis. Restricting the inves-

15 For more information about the history of the E@astrman water sector from 1945 to the mid-nine-
ties seeSeidel(1998).
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tigation sample to East German water suppliersrhait practical reasons, primarily to
reduce the costs of data collection because naghublailable database for economic
data on German water utilities exists.

Between October 2004 and April 2005 a standardigegstionnaire was sent to 275 of
the 530 water utilities in East Germany, exceptBerlin. This number includes ap-
proximately all water companies and a majority loé special purpose associations.
Other organisational forms such as municipal depamts were not included because
for many of them the addresses were not availdbleras also doubtful that those
mostly small enterprises were able to provide theessary datg. All technical and
commercial data collected refer to the year 2002.

43 questionnaires were sent back including 9 mpaicand mixed companies and
34 special purpose associations. The total resp@tesevas 15.64%. 37 of them could
be used for the data envelopment analysis and 8dripanies and 27 municipal asso-
ciations) for the regression analysis. The low oaesp rate resulted partly from the in-
sufficient willingness to cooperate of lobby growgrsl private water companies as well.
Hence, no water suppliers with a majority of tharsls held by private investors are rep-
resented in this sample. But this lack of privatppdiers does not restrict the informa-
tional value of the empirical analysis becausentlagn issue of the paper was to investi-
gate the effect of different levels of politicalntml on the efficiency of publicly owned
utilities.

Due to the lack of information concerning the dmttion of the population of all East
German water utilities, it is not possible to chediether the sample is representative or
not. The representativeness could only be testethétotal volume of water supplied.
Although the means in table 1 do not differ vegngicantly, without further informa-
tion about the distribution of the population thgbthesis that the IWH sample is rep-
resentative can not be confirmed or rejected.

One of the most demanding practical problems in D&#® specify outputs and inputs.

For this analysis, only one output is used thahésvolume of revenue water including

the total volume of billed authorised consumptituspexported water. Water losses and
consumption by water plants are not included.

16 with hindsight, those doubts were not justifietieTyood quality of the data provided by some small
special purpose associations showed that the yuadliaccounting and other internal statistics de-
pends on the qualification of the staff rather tbarfirm size.
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Table 1:

Descriptive statistics referring to the firm siZekast German water suppliers

Year of reference

2001

2002

Data source

Federal Statistical Office

IWH watewsy 2004

Mean (Mio. nf) 1.1 1.86
Standard deviation s 3.27
Median re 0.97
Number of observations 530 42

Notes:® Statistics cannot be calculated because only ggeegated volume of water supplied is availableEast
Germany and the single German Lande®nly utilities providing water to end consumers arcluded.

Source: Statistisches Bundesamt (2003), IWH watefey 2004, author’s calculations.

Product- and service quality are also relevant @wutpmponents for customers, which
should be included in any proper output analysithefwater sector. But although it was
part of the questionnaire, the service quality carbve quantified. The results for the
questions regarding the number of complaints oarinptions, pressure, billing and
other service indicators turned out to be conttadys fragmentary and probably down-
ward-biased. To evaluate product quality, dataldesen collected for several physical,
chemical and microbiological indicators. In order dompare water quality between
utilities, an aggregated quality index has beenutated. Applying several methods of
statistical interference including the Kruskal-Visallest no significant differences be-
tween the quality indicators of several subgroupsld be found. One potential expla-
nation are the rigorous standards for German drqlwater leaving no room for signifi-
cant quality discrepancies. Hence, product quaigssumed to be homogenous on av-
erage for the sample utilities and the unmodifiemtpct volume can be used as the out-
put measure in the following DEA.

According to the standard theory of productionolaf) capital and intermediate prod-
ucts will be included in the DEA model. Labour igasured by the number of employ-
ees, real capital by the current book value of ertyp plant and equipment and interme-
diate goods by the expenses on material (incluoimzprted water) and purchased ser-
vices. All inputs, even in multiproduct utilitieefer solely to the drinking water branch
of the provider. One advantage of this model sptibn is that the efficiency of utili-
ties with different degrees of outsourcing can bmgared. If for example a water pro-
vider decided to import all the raw water insteédlustracting it from own sources, real
capital and labour would be partly substituted wvhtijher expenses for intermediate in-
puts. The following table 2 shows the descriptitaistics of the inputs and the output
used in the model.

Table 3 contains the descriptive statistics ofdheironmental variables included in the
estimation for the second step of the DEA analydi® number of observations varies
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Table 2:
Descriptive statistics of variables included in tingt stage of the DEA
Output Inputs
Volume of billed Employees Property_, plant Intermediate inputs
water (number) and equipment (million Euro)
(million m®) (million Euro)
Mean 1.97847 26.973 24.39 1.8283
Standard deviation 3.46167 41.164 33.6858 3.09846
Median 0.97596 15 14.3222 1.11005
Minimum 0.084 1 0.648 0.0922
Maximum 19.3294 233 186.150 18.068
Number of observations 37 37 37 37
Source: IWH water survey 2004, author’s calculation
Table 3:
Descriptive statistics of the data included inrbgression analysis
Variable Scale unit Mean Standard| Mini- Maxi- | 16 ian Obser-
deviation| mum mum vations
Company Dummy variable (0,1) 0.21621p 0.417342 D 0 37
Population | Inhabitants per kffof the 101.037 | 237.212 256] 11343 10185 36
density supplied area
Imported Ratio of imported treated wa-
drinking water | ter to total water input (%) 43.5627 43.5474 0 100 29.00 37
Dummy variable (0,1) 0: only
Multlutlllty drlnklng wgter supplied, 1: gt 0756757 | 0.434959 0 1 1 37
firm least drinking water and sew-
age disposal
Hardness °dH 13.807 8.06643 4 46 12.10 37
Dummy variable (0,1), 1: wa-
Benchmarking | 1€ Ulility was benchmarked | - 550021 | 406043 0 1 0 35
at least once during the last
five years, 0 otherwise
Age of the dis-
tribution sys- | Weighted mean in years 32.4714 17.41116 b 663 31.6336
tem
Average guan-
tity of water m® billed consumption per
supplied per . . 159.448 81.5055] 60.67 506.0 144,44 338
X service connection
service connect
tion
Portion of dis-
tribution sys- | Percentage 31.4594 20.0292 0 74.75 27121 36
tem 1960-1989
Dummy variable = 0: (par-
tially) outsourcing of less
Outsourcing | than 5 functions; 1: (par- 0.378378 | 0.491672 0 1 0 37
tially) outsourcing o& 5
functions
Source: IWH water survey 2004, author’s calculation
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due to data availability. To measure democrati¢robrihe organisational form of the water
supplier is chosen as an indicator. This concepals® been applied in an empirical study of
the impact of the organisational form on innovaia&s in the German wastewater sector by
Tauchmann and Clausen (2004). The data includertfamisational forms “municipal com-
pany” and “special purpose association”. Specighqgae associations (Zweckverbande) are
associations of municipalities to accomplish aasertask and they form corporations of
public law. Municipal companies are subject to arevcompany laW/ and organisa-
tionally as well as legally independent from thenmsipality. The city councils can ex-
ercise only limited control via the supervisory twbaTherefore, the effective political
power of local politicians to control managers’ ideans is greater in special purpose
associations than in the rather independently gctinnicipal companies.

One might argue that potential efficiency lossesmanicipal associations are rather
caused by multi-principal problems than by the shead for the management. But this
multi-principal problem does not distort the emgatiresults as much as it seems at first
glance for several reasons. First, even if thelude occasionally 20 or 30 members,
most municipal associations are dominated by ornter@iarge members. In 41% of the
29 municipal associations in the sample one memph®ides water to more than 50%
of the inhabitants, in 59% to more than 40%, in 6@¥more than 33% and in 76% to
more than 25%. The percentage of supplied custoowresponds with the share of
votes in the general assembly of the associatisnally, the mayor or some leading city
councillor of the most important member municipailit also chairman of the association.

Second, especially in larger cities, water is ofpeovided by multiutility suppliers or-
ganised as municipal companies under private ldve. dffectiveness of local govern-
ment control is significantly reduced by the compliem structures (holding company
with many subsidiaries and affiliates) and thedangmber of seats in different supervi-
sory boards occupied by mayors and city councill8r¥herefore, efficiency losses
caused by multiple principals in associations cdaddneglected and there seems to be
no reason why the possibility of political intertiem should not be smaller in munici-
pal companies compared to municipal associations.

It should be noted that there are no indicatiomas the organisational form could have
been chosen according to the relative efficiencyhef water suppliers, that is the or-
ganisational form might not be an exogenous vagidbl fact, special purpose organisa-
tions were founded as a means of organising watetigion for a group of independent

17 The preferred organisational form is the ,Gesligt mit beschrankter Haftung” (GmbH, corpora-
tion with limited liability of shareholders) whicis (roughly) similar to the Anglo-Saxon ,limited
company” or the French ,SARL".

18 For example, the mayor of the East German citialfe (240,000 inhabitants), is member of about
20 supervisory boards of municipal enterprises.
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cities and communities. Municipal companies wererokestablished to enable private
investment especially in local public utilities.

Several indicators for the spatial distributioncastomers (population density), econo-
mies of scope (multiutility firm), the quality oaw water (hardness of water supplied as
approximation), alternative control mechanismst{pi@ation in voluntary benchmark-
ing activities), outsourcing (imported water, outssng dummy) and the age and qual-
ity of the network (age and portion of water pijead during the GDR era) are included
in the regression. The main source of raw water medsncluded because all providers
in the sample use groundwater as their main sdesaept for the imported water). One
potentially relevant variable, the number of sesvaonnections per square kilometre,
was omitted because it correlated perfectly withypation density. All in all, the most
common and important exogenous variables are iedlinthe estimation.
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VI. Estimation results

The solution of the LP in (12) yields an averagehtecal efficiency of 0.7336 for 37
observations in the sample. Further descriptiviessitzs are shown in table 4.

Table 4:

Technical efficiency — descriptive statistics

Variable Mean Stapdgrd Minimum Maximum Median Observations
deviation

Technical | ¢ 793505 | 0234521 0.231 1 0.730 37

efficiency

Source: IWH water survey 2004, author’s calculation

It should be stressed that no general conclusibostahe extent of efficiency deficits in
the German water sector can be drawn from this eunithat is due to the fact that
only actual stocks or costs of existing firms candompared and not ideal standards.
Hence, even enterprises with technical efficiemayre 1 might have considerable lee-
way to increase their technical efficiency.

Table 5 gives the results of the OLS and the Te&timation for the variables included

in the regression. Two variables listed in table€)chmarking and average quantity per
service connection, are omitted because they hawtgnificant effect on the dependent
variable and do not improve the goodness of fitsuess. The statistical significance of

the municipal company dummy is robust for all vialgacombinations at least at the

95% level. The signs and significance levels ofititiependent variables do not differ

fundamentally between the OLS and the Tobit model.

If the company dummy is omitted, the F-test for @eS model (F[7, 26] = 1.56)e-
veals that the remaining variables have no exptaypgiower at all. Primarily, no sig-
nificant linear or nonlinear relationship betwebka population density and the technical
efficiency can be found.

It was tested if the formulation as a Tobit modehéecessary or if the OLS regression is
sufficient. The latter would be the case if the steing probability went to zero. To
check the model specification, two indicators gvpli@d: the number of predicted val-
ues of the dependent variable exceeding the cergsorargins of O or 1 and the conver-
gence of some proposed goodness of fit measur@sfirmodels with standard OLS:R

The first criterion does not confirm the hypothesfi€ensored data because for the cho-
sen OLS regression equation in table 5 only one cas be observed where the pre-
dicted value (1.041) of the dependent variableQ(bBserved value) exceeds the upper
limit.

To verify the second criterion, two fit measureggested by Veall and Zimmermann
(1994) and Greene (2002, E21-1B3ANOVAandRZDECOMpos,m()N, are applled to the To-
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bit model. Both measures converge with the stanBarf a linear regression without
censoring for the sample. Hence, the similarityhef three B9 measures suggests that
censoring is not really relevant for the model. &lgheless, the results of the Tobit es-
timation are also presented in table 5.

Table 5:
OLS and Tobit estimates for potential determinahtgchnical efficiency
OoLS Tobit model
Coefficient Standard t statistic Coefficient Standard er Z statistic
error ror
Constant 0.5829 0.1341 4.3477** 0.6399 0.1460 1538
Company 0.4552 0.1310 3.4742%* 0.8311 0.2600 30r87
\'/U;‘t’g:ted drinking | ) 5007 0.0010 0.7313 0.0007 0.0010 0.6395
Portion of distribu-
tion system 1960- 0.0014 0.0019 0.7437 0.0010 0.0021 0.4985
1989
Multiutility firm 0.0411 0.0876 0.4685 0.0493 0.0®3 0.5300
Hardness -0.0029 0.0045 -0.6343 -0.0046 0.004B 696.9
Population density -0.0003 0.0002 -1.2078 -0.0006 0.0004 -1.5292
Age of distribution | g 5506 | (0022 -0.2887 -0.0003 0.0024 -0.1361
system
Outsourcing 0.2024 0.0792 2.5562* 0.2231 0.0854 2.6125%*
. Akaike crite- | Log likely-
R% 0.52484 Rédéuj;ezd?g rion: hood:
T -0.276 0.4416

Notes: The number of observations included in botitels is 34. ** significant at the 99% level. $fgnificant at
the 95% level

Source: IWH water survey 2004 and author’s caloutat

Due to the small sample size it is necessary tokclighe disturbance term of the OLS
estimation is normally distributed The hypothedis@rmal distribution is confirmed by

19 The relatively small adjusted?Rind the small number of significant variables @b allow conclu-
sions regarding the quality of the efficiency as#y They simply indicate that the variation inttec
nical efficiency might rather result from e.g. difént effort levels of the management or interfial e
ficiency-enhancing measures at the production lésetiogenous factors) than from exogenous cir-
cumstances.
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the Jarque-Bera t&ét Therefore, the results of the t-, z- and F-testdd be considered
as valid. The Breusch-Pagan-Godfrey (BPG) tesistitatloes not indicate heterosce-
dasticity and no hints for significant multicolliaeéty problems could be found, so that
the OLS method should be applicable without modifans.

The estimation results suggest that the organisaltiform has a significant effect on

technical efficiency in the water sector. Accordinghe results of the F-Test, the rele-
vance of outsourcing activities is not quite cledaurprisingly enough, the effects of

population density, structure of the customers agpel structure of the networks are not
relevant for technical efficiency. Participation woluntary, non-public benchmarking

activities, which are organised for example by @erman Association of Local Public

Enterprises (Verband Kommunaler Unternehmen VKW@gsdnot seem to have any ef-
ficiency-enhancing effects in the short run. Fumiare, the existence of economies of
scope cannot be confirmed.

20 The skewness of the distribution of the disturleaterm is -0.2837, the kurtosis is 2.667 and they
both do not deviate significantly from the measdoesnormal distribution 0 and 3. The Jarque-Bera
test statistic is 0.6128 and the p-value of obt@rsuch a value from a chi-square distribution with
two degrees of freedom is 0.7361.
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VII. Conclusions

The paper deals with the issue of the adequatededmunicipal control for local pub-
licly owned firms, especially water utilities. Thespect has been neglected yet in the
relevant literature regarding the relation betweficiency and institutions for the water
industry, which mostly concentrated on comparisainsrivate and public water utilities
or the effect of different regulation systems. Hypothesis that less political interfer-
ence with business activities in publicly owneditigs would increase efficiency was
checked by a two-stage DEA approach for a sampleast German water suppliers.
The organisational form was used as an indicatothfe extent of local government’s
control in the empirical analysis.

The empirical results confirm that a reduction defmocratic control” may increase
technical efficiency. It prevents local governmefntsn abusing their water utilities as
instruments of vote maximisation or redistributidie greater autonomy of decision-
making for public managers seems to be effort-ecingrand does not necessarily en-
courage shirking, overmanning or overcapitalisatibherefore, organisational forms
should be preferred for the local public productiorits that reduce the scope for mu-
nicipal interventions in daily business activiti&specially for the German water sector,
this might involve transforming municipal departrteemto municipal companies or es-
tablishing management companies for special purpsseciations.

But some important aspects have to be left to éutesearch work. First of all, the re-
sults of this paper are based on a relatively soras-section sample and have to be
confirmed by using panel data of a larger sampl&&fman water suppliers. The ideal
data set should also contain data of other orgamisd forms than municipal compa-
nies and municipal associations. Second, the impiagtivate participation in the pro-
duction process on efficiency could not be invedtg for the German water sector be-
cause no private water providers could be includethe sample. Third, differences in
service quality ought to be integrated into futafciency analysis of the water sector.
The experiences from the IWH survey show that iutMfdoe better to collect the neces-
sary quality data by customer survey instead @riméwing the water utilities.

This future research work, however, requires atgrespirit of openness and transpar-
ency primarily for the German water sector. Thafd is recommended that some na-
tional authority such as the German Federal StalsDffice should take over the col-

lection and publication of technical and econonatador the water sector. The German
water industry and their representatives seem tarable to cope with the need for
transparency in this vital industry.
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