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Local Governments and Local Waste Management in 
the Czech Republic: Producers or Providers ?
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Abstract

Local governments are responsible for the delivery of a large variety of very dif-
ferent public services. Th e article is focused on two issues: 1) we try to discover 
whether the local governments in the Czech Republic prefer to be “producers” or 
“providers” of the waste-collection services; 2) we test and compare the effi  ciency 
of “production” and the effi  ciency of “provision”, and for this purpose we take into 
account various factors, inter alia inter-municipal cooperation, the existence of hy-
brid organizations, economies of scale etc. A main goal is to fi nd out what the local 
governments in the Czech Republic prefer if they decide on the delivery of local 
services linked to waste management and what factors are the most important ones 
from the perspective of their potential infl uence on effi  ciency. Concerning the data, 
we analyse linked open data on municipal solid waste expenditure collected by the 
Ministry of Finance of the Czech Republic and data relating to features of waste 
collection obtained via a questionnaire-based survey which was carried out at the 
turn of 2015 – 2016. Th e results of the presented analysis show a clear relationship of 
dependence between the inter-municipal cooperation and the relevant costs, and it 
confi rms the assumption that the Czech local governments undoubtedly prefer the 
position of “providers” in the fi eld of the local waste management. Paradoxically, 
the results show that neither internal nor external provision of waste-collection ser-
vices is a key factor of cost-effi  ciency.
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1. Introduction

In general, local governments provide a large number of public utility services, 
which are delegated on them as part of their original and devolved powers.1 Th ese 
services also include services linked to waste management, and the local govern-
ments in the Czech Republic are obligated to deliver them within their original 
powers. Over the past fi ft y years, the academic world has been discussing the man-
ners in which various public utilities should be provided. Concerning the waste 
management, its services can be delivered either externally (e.g. contracting-out or 
outsourcing, when an external entity is authorized to deliver a public utility service) 
or internally (i.e. in-house delivery, when a public utility service is delivered by a 
local government itself). Although the effi  ciency of public utilities delivery is not a 
new research topic, it is true that the recent fi nancial crisis has brought, inter alia, a 
kind of worldwide “research tsunami” aimed at the effi  ciency of delivery of public 
utilities at all levels of government (cf. Soukopová et al. 2016; Simões and Marques 
2012). Both the scholars and practitioners have used to focus on various fi scal im-
pacts, and these impacts have soon become one of the top research issues. Although 
most of the relevant researchers limited their research activities by focusing on na-
tional contexts, there have already been attempts to deliver comparative studies in 
this fi eld (e.g. Wollmann 2011). However, a systematic research focused on the de-
livery of local public utilities still remains rather rare (e.g. Wollmann et al. 2016).

Nevertheless, the increasing importance of waste management and effi  ciency 
in public service delivery has led us to the state that they can be considered broadly 
discussed topic; both in terms of theory and practical experience (cf. Callan and 
Th omas 2001; Dijkgraaf and Gradus 2003; Ohlsson 2003; Bel and Costas 2006; Sø-
rensen 2007; Bel and Mur 2009; Dijkgraaf and Gradus 2013; Zafra-Gómez et al. 
2013; Gradus et al. 2014; Soukopová et al. 2014; Bel and Warner 2008; Soukop-
ová et al. 2016). Regardless of this broad discussion, there is no general agreement 
whether the local governments should prefer to deliver their services as producers 
or providers. While some authors recommend direct in-house production of local 
services, there are others who show that the external provision of local services is a 
rather more effi  cient method of their delivery. Concerning the public utilities and 
their delivery, it must be stressed that “service provision” is not the same as “service 
production” (Oakerson 1999). Service provision is rather connected to political de-
cisions (e.g. what service, to whom, under what conditions, what management and 
what control), and from this perspective, it is clear that despite the fact that local 
government is responsible for some service provision, it may be produced (e.g. by 
means of outsourcing) by some other entity (Oakerson 1999). From this perspec-
tive, it is not any surprise that there is a rich variety of various cooperation forms 

1 These public utilities ensured by local governments include municipal services such as transport, 
waste and water management and maintenance of green spaces on the one hand, and social ser-
vices such as the educational system on the other, etc.
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that are developed by the local governments, including the inter-municipal coop-
eration forms.

Our intention is to contribute to the ongoing academic discussion aimed at 
these issues, and therefore, a main goal of this article is to fi nd out what the local 
governments in the Czech Republic prefer if they decide on the delivery of local 
services linked to waste management and what factors are the most important ones 
from the perspective of their possible infl uence on effi  ciency. Taking into account 
the fact that local waste-management expenditure is equal to more than 60 % of the 
current environmental protection expenditure and on average accounted for 3 % of 
the total current expenditure of the local governments in the Czech Republic in the 
period of 2011 – 2015, one can consider the Czech experience an interesting case, 
which might provide suitable empirical data as well as important insights.

Within this context, our article is focused on the waste management at the 
local level in the Czech Republic; and we used empirical data from the South Mora-
vian Region2 for the purpose of analysis. Our research questions are as follows:
RQ1: What position do the Czech local governments prefer in the fi eld of waste man-

agement ?
 Basically, there are two possible positions for any local government which 

deliver local services. Either it is in the position of producer, or it is in the 
position of provider. Taking into account the fact that due to the highly 
fragmented municipal structure the inter-municipal cooperation forms are 
broadly used measures (e.g. Soukopová et al. 2016), we can assume that most 
of the local governments collaborate with the others also in the fi eld of local 
waste management and prefer the position of providers.

RQ2: How does the effi  ciency of production in the fi eld of local waste management 
diff er from the effi  ciency of provision in the same fi eld ?

 Some empirical studies from the Czech Republic and / or Slovakia (both 
countries belong to the most fragmented European countries) brought am-
bivalent results so far (e.g. Soukopová and Malý 2013). From this point of 
view, it is diffi  cult to formulate any clear assumption. However, most of those 
scholars favour internal production, and therefore we can expect internal 
production to be more effi  cient than external provision.

2 The South Moravian Region with a population of about 1,140,000 inhabitants and an area size 
covering 719,555 ha lies in the southeast part of the Czech Republic, and it borders, inter alia, on 
Austria and Slovakia. Brno, the second largest city of the Czech Republic, is located in this region, 
and it is considered an important judiciary city, a university city, as well as a Central European 
trade-fair centre). The South Moravian Region is subdivided in seven counties (namely Blansko, 
Brno-city, Brno-countryside, Břeclav, Hodonín, Vyškov and Znojmo) in terms of administrative 
division.
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RQ3: Is the “production-provision” dilemma, namely the mode of production and the 
form of provision, key factors of cost-effi  ciency in the fi eld of local waste man-
agement ?

 Although we assume that both factors can play a signifi cant role, we must 
state that our assumption is rather based on intuition than on any clear previ-
ous empirical studies. Th e point is that the research in this fi eld is unsystem-
atic, and it requires much higher interest from relevant researchers.

In other words, there are two fundamental research issues:
1) we investigate whether the local governments in the Czech Republic prefer ei-

ther the position of “producer” or rather the position of “provider” in the fi eld of 
local waste management; and

2) we measure the diff erences between the effi  ciency of “production” and the effi  -
ciency of “provision” in the fi eld of local waste management, taking into account 
other factors infl uencing cost-effi  ciency, such as economies of scale, inter-mu-
nicipal cooperation, hybridity, etc.

Concerning the waste-management fi eld, we have decided to focus on this 
public utility because there is a lack of research in this area in the Czech Republic. 
We believe that the Czech experience can contribute to the overall academic de-
bate, since it provides interesting results linked to an extremely fragmented country, 
where the average size of a local government is below 1,800 citizens (Csachová and 
Nesorová-Dická 2011). In addition, thanks to the fact that the research in this fi eld 
has a strong tradition in the OECD countries and the relevant data are available, we 
try to compare our results with the results of other authors.

1.1 Delivery of local services: “production” and “provision” and 
other factors infl uencing the cost-effi ciency of waste-management 
expenditure

In practice, the local governments have a set amount of power at their disposal, and 
they are responsible for certain tasks (e.g. delivery of a certain number of services). 
However, before local service delivery, they must always decide whether they want 
to be producers of them, or whether they rather prefer the position of providers 
without direct production of these services. And while the decision is being made, 
they need to take into account the pros and cons of diff erent options. On this matter, 
there are dozens of factors which infl uence their decision, but recently especially the 
factors that might explain the effi  ciency of such delivery are broadly used in order 
to support or refuse the options.

Within this context, Oakerson (1999) distinguishes several options for lo-
cal service delivery: 1) in-house provision / production: rendering of local services 
is in the hands of a local government; 2) coordinated provision / production: lo-
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cal governments render the local services aft er mutual consultations, but they do 
not establish any joint institution; 3) conferring a duty to another entity of local 
government: a selected local government is authorized to render local services on 
behalf of other local government / s; 4) joint provision / production of a service by a 
partially autonomous institution: the services are rendered by a semi-autonomous 
agency which has been established by cooperating local governments; 5) private 
contracting: there is an agreement / contract between a local government and an 
external private service producer, and the services are outsourced; 6) joint provision 
of a service by an autonomous legal person governed by public law: local govern-
ments establish an independent public-law agency which is equipped with relevant 
decision-making and managerial powers, and aft er the establishment the agency is 
responsible for the rendered services; 7) franchising: a local government transfers 
the right to both produce and sell a local service to a private commercial producer, 
and the producer renders the service; 8) vouchering: the citizens are provided with 
vouchers which have been granted by their local government, and they have the 
right to choose a producer who consequently renders the service (Oakerson 1999, 
17 – 18). In the fi rst four types, providers can be the same entities as the producers. 
However, in the latter types, the position of provider does not overlap with the posi-
tion of producer if one speaks about local public services. Th e point is that there is 
no generally accepted conclusion which could confi rm higher effi  ciency of any of 
these options in comparison with the others.

Concerning the existing research results, the delivery of local public utilities 
became a pretty hot research issue in recent years, although one can fi nd interesting 
studies in this fi eld with much older dates of publication. Th e relation between the 
manner of ensuring public utility services and eff ectiveness was studied by a num-
ber of “Western” authors, fi rst mostly in the USA, Canada and the UK (Hirsch 1965; 
Stevens 1978; McDavid 1985; Domberger et al. 1986; Callan and Th omas 2001), 
later also in European countries, for example in Spain (Bel and Costas 2006; Bel et 
al. 2010; Bel et al. 2014; Benito et al. 2014), the Netherlands (Dijkgraaf and Gradus 
2003 2007; Gradus et al. 2014, 2016), Italy (Lombrano 2009), etc. Recently, the de-
bate was also opened in the “Eastern European” countries, and a number of studies 
was conducted in the countries of Central and Eastern Europe (for example Nemec 
et al. 2005, 2012; Ochrana et al. 2007; Mikušová Meričková and Nemec 2013, Sou-
kopová and Malý 2013; Mikušová Meričková et al. 2014).

As regards the evaluation of waste-management expenses, the discussion 
about the cost-effi  ciency of waste-management services was also mostly related to 
the analysis of the eff ect of the form of provision (internal / external) and the mode 
of production (public / private / mix) (Stevens 1978; McDavid 1985; Szymanski 1996; 
Reeves and Barrow 2000; Bel and Warner 2008, Benito et al. 2015 etc.). Th ese stud-
ies have diff erent natures. However, in those of empirical nature, their authors usu-
ally use a steady list of factors which contains 1) the quantity of waste generated 
in the local government, expressed in kilos per capita (output); 2) the population 
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density; 3) the recycling level; 4) the existence of economies of scale; and 5) the loca-
tion of landfi lls and transportation costs. Th eir results suggest that it is diffi  cult to 
determine which form of provision and mode of production of local public utilities, 
especially waste management services, is better.

Table 1 shows that the form of provision was dealt with rather in older / earlier 
studies that were, however, mostly accompanied by analyses of the eff ect of a mode 
of production on waste-management expenditure. Results of the studies mostly 
point out that contracting and outsourcing / external provision is cheaper than in-
ternal provision of waste-management services. Only Hirsch (1965) demonstrates 
with regard to the local governments in the USA that from the point of view of the 
waste-management expenditure the diff erence between outsourcing and internal 
provision is not signifi cant. Table 1 also shows that only 3 studies published by 2000 
stated that private production is cheaper than public one. On the contrary, more 
recent studies rather deal with the mode of service production than the form of 
service provision, and they do not fi nd any signifi cant diff erences between private 
and public service production. Th e comparison of the results of studies conducted 
until 2010 was done by Bel et al. (2010) by means of meta-regression analysis. Th e 
results of this meta-regression analysis showed that on average it was private rather 
than public production of waste management services that eff ected a decrease of 
expenses (Bel et al. 2010). Th e results of Bel et al. (2010) also showed that lower 
costs depended on the characteristics of services, the geographic area or the time 
period of the studies.

On the contrary, the most recent studies show that although outsourcing can 
reduce municipal waste-management expenditure, public production is usually 
cheaper than private production (Bel et al. 2011) due to collaborative providing 
of public utility services by multiple local governments when an optimal scope of 
production and economies of scale is achieved. Th is is one of the reasons why the 
studies focused on the form of provision and mode of production were recently 
connected not only with an analysis of these factors but also the eff ect of the econo-
mies of scale or inter-municipal cooperation.

Th e debate concerning the form of provision and the mode of production of 
public utilities was also opened in the Central and Eastern European countries dur-
ing the period of transformation; a number of studies were conducted there in the 
Czech Republic and Slovakia (e.g. Nemec et al. 2005; Pavel and Sičáková-Beblavá 
2008; Ochrana and Nekola 2009; Nemec et al. 2012; Mikušová Meričková and Nem-
ec 2013; Soukopová and Malý 2013; Mikušová Meričková et al. 2014; Soukopová 
and Vaceková 2015, Soukopová et al. 2016) and there are several other sources of 
data obtained under the conditions of Central and Eastern Europe (for example 
Lember 2004; Grafenauer and Klarić 2011). Most of these studies, however, do not 
deal with waste management; see Table 2, which presents only the studies dealing 
with waste-management-related issues and their results.
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It is obvious from Table 2 that research in the Czech Republic (and / or Slo-
vakia) varies regarding conclusions, and results are oft en ambiguous. Most of the 
studies are also dedicated rather to the issues related to the form of provision of 
waste-management services than the mode of service production. Th is is one of the 
reasons why in the following sections we focus on these factors and we try to explore 
whether a synergic eff ect could be observed in the case of outsourcing and public 
production or outsourcing and private production. At the same time, our analysis 
is focused on the impact of other factors, which were identifi ed by other scholars 
who dealt with cost-effi  ciency of waste management services. Last but not least, the 
parametric approach is used in the following analysis, which concurrently enables 
to use the evaluation of whether this is really a statistically signifi cant explanatory 
variable (this approach is frequently used in similar international studies).

2. Data and methodology

Th e research has been performed with respect to data collected for the year 2015, 
and the sample consists of 673 municipalities / local governments located in the 
South Moravian Region.3 Th e linked open data on municipal areas and populations 
from the Czech Statistical Offi  ce (CZSO) and the linked open data on municipal 
solid waste expenditure (MSWE) from MONITOR, the specialized information 
portal of the Ministry of Finance of the Czech Republic, have been used for the 
analysis. Th e data relating to waste collection companies, inter-municipal coopera-
tion, scale economies, hybridity etc. have been obtained via a questionnaire-based 
survey. Th e survey was carried out from September 2015 to the end of January 2016.

To achieve the standard data distribution, it was necessary to clean the data. 
Th e standard distribution was achieved aft er the data had been cleaned by 2 % (1 % 
at each side). Th e data set aft er the sample cleaning contains 658 municipalities / lo-
cal governments.

A statistical analysis of data (using the basic descriptive statistics in relation to 
the studied factors) is performed in the introduction to the chapter together with 
the cluster analysis for individual-size categories of municipalities / local govern-
ments. Subsequently, in order to make it possible to compare the results of the re-
search with international parametric (econometric) studies (for example Bel and 
Costas 2006; Bel and Mur 2009, Bel and Fageda 2011; Dijkgraaf and Gradus 2013, 
etc.), the regression analysis (OLS model) is used as in the case of the above speci-
fi ed studies. Th e basic function of expenses on municipal waste management in 
relation to the manner of ensuring and the form of providing waste-management 
services and other factors takes the following form:

3 There are 673 municipalities in the South Moravian Region. Only data of 3 municipalities with 
populations less than 10 inhabitants were not obtained.



224

The NISPAcee Journal of Public Administration and Policy, Vol. IX, No. 2, Winter 2016/2017
Ta

bl
e 1

Se
le

ct
ed

 in
te

rn
at

io
na

l s
tu

di
es

 d
ea

lin
g 

w
ith

 th
e e

ff e
ct

 o
f “

pr
od

uc
tio

n”
 an

d 
“p

ro
vi

sio
n”

 o
f w

as
te

-m
an

ag
em

en
t s

er
vi

ce
s 

on
 m

un
ic

ip
al

 w
as

te
-m

an
ag

em
en

t e
xp

en
di

tu
re

S
tu

d
y

C
ou

n
tr

y
R

es
ea

rc
h

 m
et

h
od

R
es

ea
rc

h
 r

es
u

lt
s

H
ir
sc

h 
(1

96
5)

U
SA

Re
gr

es
si

on
 a

na
ly

si
s

Th
er

e 
is

 n
o 

si
gn

ifi 
ca

nt
 d

iff
er

en
ce

 b
et

w
ee

n 
th

e 
pu

bl
ic

 a
nd

 p
ri
va

te
 p

ro
du

ct
io

n 
an

d 
in

te
rn

al
 a

nd
 e

xt
er

na
l p

ro
vi

si
on

.

S
te

ve
ns

 (
19

78
)

U
SA

Re
gr

es
si

on
 a

na
ly

si
s

Th
e 

co
m

pa
ri
so

n 
of

 p
ub

lic
 a

nd
 p

ri
va

te
 p

ro
du

ct
io

n 
do

es
 n

ot
 g

en
er

al
ly

 y
ie

ld
 

si
gn

ifi 
ca

nt
 d

iff
er

en
ce

s 
in

 m
un

ic
ip

al
iti

es
 u

p 
to

 5
0,

00
0 

in
ha

bi
ta

nt
s.

 I
n 

la
rg

e 
ci

tie
s 

(o
ve

r 
50

,0
00

 in
ha

bi
ta

nt
s)

 p
ri
va

te
 p

ro
du

ct
io

n 
is

 c
he

ap
er

.

M
cD

av
id

 (
19

85
)

C
an

ad
a

S
ta

tis
tic

al
 a

na
ly

si
s

C
os

t 
re

du
ct

io
n 

w
he

n 
pr

iv
at

e 
se

ct
or

 o
bt

ai
ns

 t
he

 c
on

tr
ac

t 
is

 la
rg

er
 t

ha
n 

pu
bl

ic
-

pr
iv

at
e 

m
ix

.

D
om

be
rg

er
 e

t 
al

. 
(1

98
6)

U
ni

te
d 

K
in

gd
om

Re
gr

es
si

on
 a

na
ly

si
s

C
on

tr
ac

tin
g-

ou
t 

re
du

ce
s 

ex
pe

nd
itu

re
 b

y 
20

 %
, 

w
ith

 n
o 

ch
an

ge
 in

 s
er

vi
ce

 q
ua

lit
y.

 
Th

e 
ef

fe
ct

 o
f 

pr
iv

at
e 

an
d 

pu
bl

ic
 p

ro
du

ct
io

n 
in

 t
he

 c
as

e 
of

 c
on

tr
ac

te
d 

se
rv

ic
es

 is
 

th
e 

sa
m

e.

S
zy

m
an

sk
i 

(1
99

6)
U

ni
te

d 
K
in

gd
om

Re
gr

es
si

on
 a

na
ly

si
s

C
on

tr
ac

tin
g-

ou
t 

re
du

ce
s 

co
st

s.
 C

os
t 

re
du

ct
io

n 
by

 2
0 

%
 w

ith
 p

ri
va

te
 fi 

rm
s 

an
d 

by
 

10
 %

 w
he

n 
co

nt
ra

ct
s 

aw
ar

de
d 

to
 in

-h
ou

se
 t

ea
m

s.

Re
ev

es
 a

nd
 

B
ar

ro
w

 (
20

00
)

Ir
el

an
d

Re
gr

es
si

on
 a

na
ly

si
s

C
os

t 
re

du
ct

io
n 

w
ith

 p
ri
va

te
 fi 

rm
s.

C
al

la
n 

an
d 

Th
om

as
 (

20
01

)
U

SA
Re

gr
es

si
on

 a
na

ly
si

s
N

o 
si

gn
ifi 

ca
nt

 d
iff

er
en

ce
 b

et
w

ee
n 

pu
bl

ic
 a

nd
 p

ri
va

te
 p

ro
du

ct
io

n.

D
ijk

gr
aa

f 
an

d 
G

ra
du

s 
(2

00
3)

Th
e 

N
et

he
rl
an

ds
Re

gr
es

si
on

 a
na

ly
si

s
C
on

tr
ac

tin
g-

ou
t 

re
du

ce
s 

co
st

s,
 b

ut
 t

he
re

 is
 n

o 
si

gn
ifi 

ca
nt

 d
iff

er
en

ce
 b

et
w

ee
n 

pu
bl

ic
 a

nd
 p

ri
va

te
 p

ro
du

ct
io

n.

O
hl

ss
on

 (
20

03
)

Sw
ed

en
Re

gr
es

si
on

 a
na

ly
si

s
Pu

bl
ic

 p
ro

du
ct

io
n 

is
 6

 %
 c

he
ap

er
 t

ha
n 

pr
iv

at
e 

pr
od

uc
tio

n.

B
el

 a
nd

 C
os

ta
s 

(2
00

6)
S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
Pr

od
uc

tio
n 

fo
rm

 d
oe

s 
no

t 
in
fl u

en
ce

 e
xp

en
di

tu
re

.



225

Local Governments and Local Waste Management in the Czech Republic: Producers…

K
ir
kp

at
ri
ck

 e
t 

al
. 

(2
00

6)
A
fr

ic
a

S
to

ch
as

tic
 c

os
t 

fr
on

tie
r 

an
al

ys
is

Pr
iv

at
e 

pr
od

uc
tio

n 
is

 c
he

ap
er

 t
ha

n 
pu

bl
ic

 p
ro

vi
di

ng
.

D
ijk

gr
aa

f 
an

d 
G

ra
du

s 
(2

00
7)

Th
e 

N
et

he
rl
an

ds
Re

gr
es

si
on

 a
na

ly
si

s
Th

er
e 

ar
e 

no
 s

ig
ni
fi c

an
t 

di
ff

er
en

ce
s 

be
tw

ee
n 

pu
bl

ic
 a

nd
 p

ri
va

te
 p

ro
du

ct
io

n;
 it

 w
as

 
on

ly
 f

ou
nd

 t
ha

t 
pr

iv
at

iz
at

io
n 

in
iti

al
ly

 d
ec

re
as

es
 m

un
ic

ip
al

 e
xp

en
se

s.
 H

ow
ev

er
, 

th
is

 
ef

fe
ct

 w
ill

 d
is

ap
pe

ar
 in

 t
he

 c
ou

rs
e 

of
 t

im
e.

B
el

 a
nd

 W
ar

ne
r 

(2
00

8)
S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
Pr

iv
at

e 
pr

od
uc

tio
n 

is
 c

he
ap

er
 t

ha
n 

pu
bl

ic
 p

ro
du

ct
io

n.

Lo
m

br
an

o 
(2

00
9)

It
al

y
Re

gr
es

si
on

 a
na

ly
si

s
Pu

bl
ic

 o
r 

m
ix

 p
ro

du
ct

io
n 

is
 c

he
ap

er
 t

ha
n 

pr
iv

at
e 

pr
od

uc
tio

n,
 h

ow
ev

er
, 

on
ly

 in
 t

he
 

ca
se

 o
f 

co
nt

ra
ct

in
g.

 I
nt

er
na

l e
ns

ur
in

g 
is

 m
or

e 
ex

pe
ns

iv
e.

B
el

 a
nd

 M
ur

 
(2

00
9)

S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
N

ei
th

er
 t

he
 m

an
ne

r 
no

t 
th

e 
fo

rm
 o

f 
se

rv
ic

e 
pr

od
uc

tio
n 

ha
s 

a 
si

gn
ifi 

ca
nt

 e
ff

ec
t 

on
 

ex
pe

nd
itu

re
.

B
el

 e
t 

al
. 

(2
01

0)
S
pa

in
M

et
a-

re
gr

es
si

on
 

an
al

ys
is

Pr
iv

at
e 

pr
od

uc
tio

n 
is

 c
he

ap
er

 t
ha

n 
pu

bl
ic

 o
ne

.

B
el

 a
nd

 F
ag

ed
a 

(2
01

1)
S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
N

ei
th

er
 t

he
 f

or
m

 o
f 

pr
ov

is
io

n 
no

r 
th

e 
m

od
e 

of
 p

ro
du

ct
io

n 
ha

s 
a 

si
gn

ifi 
ca

nt
 

ef
fe

ct
 o

n 
m

un
ic

ip
al

 s
ol

id
 w

as
te

-m
an

ag
em

en
t 

ex
pe

nd
itu

re
. 

M
or

e 
im

po
rt

an
t 

is
 

co
m

pe
tit

io
n.

B
el

 e
t 

al
. 

(2
01

4)
S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
Pu

bl
ic

 p
ro

du
ct

io
n 

is
 u

su
al

ly
 c

he
ap

er
 t

ha
n 

pr
iv

at
e 

pr
od

uc
tio

n 
du

e 
to

 in
te

rm
un

ic
ip

al
 

co
op

er
at

io
n.

B
en

ito
 e

t 
al

. 
(2

01
4)

S
pa

in
Re

gr
es

si
on

 a
na

ly
si

s
Th

er
e 

ar
e 

no
 s

ig
ni
fi c

an
t 

di
ff

er
en

ce
s 

be
tw

ee
n 

pu
bl

ic
 a

nd
 p

ri
va

te
 p

ro
du

ct
io

n.

G
ra

du
s 

et
 a

l. 
(2

01
6)

Th
e 

N
et

he
rl
an

ds
Re

gr
es

si
on

 a
na

ly
si

s
C
on

tr
ac

tin
g-

ou
t 

re
du

ce
s 

w
as

te
-m

an
ag

em
en

t 
ex

pe
nd

itu
re

, 
bu

t 
th

er
e 

is
 n

o 
si

gn
ifi 

ca
nt

 d
iff

er
en

ce
 b

et
w

ee
n 

pr
iv

at
e 

an
d 

pu
bl

ic
 p

ro
du

ct
io

n.

So
ur

ce
: Th

 e
 au

th
or

s, 
ba

se
d 

on
 B

el 
an

d 
C

os
ta

s (
20

06
), 

Be
l a

nd
 W

ar
ne

r (
20

08
) a

nd
 o

w
n 

re
se

ar
ch



226

The NISPAcee Journal of Public Administration and Policy, Vol. IX, No. 2, Winter 2016/2017
Ta

bl
e 2

St
ud

ie
s d

ea
lin

g 
w

ith
 th

e s
ig

ni
fi c

an
ce

 o
f t

he
 fa

ct
or

s o
f t

he
 m

an
ne

r o
f e

ns
ur

in
g 

an
d 

th
e f

or
m

 o
f p

ro
vi

di
ng

 se
rv

ic
es

 
fo

r l
oc

al
-g

ov
er

nm
en

t w
as

te
-m

an
ag

em
en

t e
xp

en
se

s c
on

du
ct

ed
 in

 th
e C

R 
or

 S
lo

va
ki

a

S
tu

d
y

C
ou

n
tr

y
R

es
ea

rc
h

 
m

et
h

od
R

es
ea

rc
h

 r
es

u
lt

s

N
em

ec
 e

t 
al

. 
(2

00
5)

Th
e 

C
ze

ch
 

Re
pu

bl
ic

 a
nd

 
S
lo

va
ki

a

M
ul

ti-
cr

ite
ri
a 

an
al

ys
is

 (
M

C
A
)

C
on

tr
ac

tin
g 

is
 c

he
ap

er
 t

ha
n 

in
te

rn
al

 p
ro

vi
di

ng
, 

bu
t 

th
e 

re
su

lts
 a

re
 p

ar
tly

 
am

bi
gu

ou
s.

O
ch

ra
na

 e
t 

al
. 

(2
00

7)
Th

e 
C
ze

ch
 

Re
pu

bl
ic

 a
nd

 
S
lo

va
ki

a

S
ta

tis
tic

al
 

an
al

ys
is

 a
nd

 
M

C
A

In
te

rn
al

 p
ro

vi
di

ng
 is

 c
he

ap
er

 t
ha

n 
ou

ts
ou

rc
in

g,
 b

ut
 t

he
 s

at
is

fa
ct

io
n 

of
 c

us
to

m
er

s 
is

 
hi

gh
er

 in
 c

as
e 

of
 o

ut
so

ur
ci

ng
 t

ha
n 

in
te

rn
al

 p
ro

vi
si

on
.

N
em

ec
 e

t 
al

. 
(2

01
2)

S
lo

va
ki

a
M

C
A

In
te

rn
al

 p
ro

vi
di

ng
 is

 c
he

ap
er

 t
ha

n 
ou

ts
ou

rc
in

g,
 b

ut
 in

 s
om

e 
ca

se
s 

re
su

lts
 a

re
 

am
bi

gu
ou

s.

M
ik

uš
ov

á 
M

er
ič

ko
vá

 a
nd

 
N

em
ec

 (
20

13
)

S
lo

va
ki

a
M

C
A

In
te

rn
al

 p
ro

vi
di

ng
 is

 c
he

ap
er

 t
ha

n 
ou

ts
ou

rc
in

g,
 b

ut
 in

 s
om

e 
ca

se
s 

re
su

lts
 a

re
 

am
bi

gu
ou

s.

S
ou

ko
po

vá
 a

nd
 

M
al

ý 
(2

01
2)

Th
e 

C
ze

ch
 

Re
pu

bl
ic

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 (
C
EA

)

Pu
bl

ic
 p

ro
vi

di
ng

 is
 c

he
ap

er
 t

ha
n 

pr
iv

at
e 

pr
ov

id
in

g.

S
ou

ko
po

vá
 a

nd
 

M
al

ý 
(2

01
3)

Th
e 

C
ze

ch
 

Re
pu

bl
ic

S
ta

tis
tic

al
 

an
al

ys
is

 a
nd

 C
EA

Th
er

e 
is

 n
o 

si
gn

ifi 
ca

nt
 d

iff
er

en
ce

 b
et

w
ee

n 
pr

iv
at

e 
an

d 
pu

bl
ic

 p
ro

vi
di

ng
 w

ith
 r

es
pe

ct
 

to
 t

he
 c

os
t-

ef
fi c

ie
nc

y 
of

 w
as

te
-m

an
ag

em
en

t 
ex

pe
nd

itu
re

.

M
ik

uš
ov

á 
M

er
ič

ko
vá

 e
t 

al
. 

(2
01

4)

Th
e 

C
ze

ch
 

Re
pu

bl
ic

 a
nd

 
S
lo

va
ki

a

M
C
A

C
on

tr
ac

tin
g-

ou
t 

(e
xt

er
na

l e
ns

ur
in

g)
 d

ec
re

as
es

 e
xp

en
di

tu
re

 o
f 

lo
ca

l g
ov

er
nm

en
ts

, 
bu

t 
di

ff
er

en
ce

s 
ar

e 
no

t 
bi

g.

S
ou

ko
po

vá
 e

t 
al

. 
(2

01
6)

Th
e 

C
ze

ch
 

Re
pu

bl
ic

Re
gr

es
si

on
 

an
al

ys
is

Pu
bl

ic
 p

ro
vi

si
on

 is
 c

he
ap

er
 t

ha
n 

pr
iv

at
e 

pr
ov

is
io

n 
of

 w
as

te
 m

an
ag

em
en

t 
se

rv
ic

es
. 

M
os

t 
ef
fi c

ie
nt

 is
 in

te
r-

m
un

ic
ip

al
 c

oo
pe

ra
tio

n 
in

 r
el

at
io

n 
to

 c
os

t-
ef
fi c

ie
nc

y.

So
ur

ce
: t

he
 au

th
or

s



227

Local Governments and Local Waste Management in the Czech Republic: Producers…

MSWEpc=f(Out,Rec,Dens,Form,Mode,Coop,Hyb,Scale15,Scale50,Land)           (1)

Th e dependent variable, which we shall call MSWEpc, is the total municipal 
waste-management expenditure per capita in the local governments of the South 
Moravian Region in the Czech Republic. It includes the collection, transportation 
and disposal or treatment and other waste management services. Th e total costs in-
curred by the local government are determined by the population of the municipal-
ity (therefore we study the expenses per population), and the variables infl uencing 
the expenses are as follows:
• Output (Out): Th e fi rst explanatory variable is the quantity of waste generated in 

the local government, expressed in kilos per capita. We expect that the costs in-
crease with the output, and we have based our assumption on existing evidence 
(Bel and Costas 2006; Dijkgraaf and Gradus 2003, 2007).

• Population density (Dens): We take population density, measured in inhabitants 
per square kilometre, as a municipal density indicator. A higher density could 
decrease the total waste cost, but, for instance, Bel and Mur (2009) noted that 
the higher concentration of population should lead to greater problems of traffi  c 
congestion because the fi nal eff ect of the variable Dens is ambiguous.

• Percentage of recycling (Rec): Th is variable is defi ned as the amount of recycled 
waste per amount of total solid waste. We expect the costs to increase with the 
percentage of recycling, and we have based our assumption on existing evidence 
(McDavid 1985; Bel and Costas 2006).

• Form of provision (Form): Th is is the dummy variable for the form of provision 
of waste-management services that acquires value 1 in case of internal provi-
sion and value 0 in case of outsourcing. Results of international studies in vari-
ous countries of Europe, USA and also in the Czech Republic and Slovakia are 
ambiguous for this variable (see Tables 1 and 2). Th is is also a reason why the 
hypothesis for this variable is ambiguous.

• Mode of production (Mode): Th is variable captures the infl uence of either public 
or private production of the service on costs. It is constructed as a dummy vari-
able and takes the value 1 if the service is delivered by a public company and 
the value 0 in the case of private production. A public company is defi ned as a 
company with public ownership of more than 50 %. Th e expected eff ect is am-
biguous: as it has been already pointed out, some researchers have found a nega-
tive relation between public production and the costs, some others have found 
a negative relation between private production and the costs, while others have 
not found any conclusive evidence at all (see Tables 1 and 2).

• Inter-municipal cooperation (Coop): Th is is the dummy variable expressing the 
inter-municipal cooperation that acquires the value 1 for inter-municipal co-
operation, otherwise it acquires the value 0. Th e hypothesis for this variable is a 
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negative correlation, which is also confi rmed by a number of the studies men-
tioned above (for example Bel and Costas 2006; Sørensen 2007; Bel and Mur 
2009; Dijkgraaf and Gradus 2013; Zafra-Gómez et al. 2013; Gradus et al. 2014, 
etc.).

• Hybrid (Mixed) form (Hyb): Impact of the hybrid (mixed) form of waste-collec-
tion companies is examined in a number of recent studies (e.g. Warner and He-
fetz 2012; Gradus et al. 2014; Gradus et al. 2016). In order to assess the infl uence 
of the hybrid form of enterprises on waste-management expenditure we use 
variable Hyb as a dummy variable that takes value 1 if the waste-management 
services are provided by the mixed form of enterprise (Public-Private partner-
ship) and value 0 otherwise. Th e hypothesis for this variable is ambiguous. In-
ternational studies reach various conclusions in this matter (Warner and Hefetz 
2012; Gradus et al. 2014; Gradus et al. 2016).

• Economies of scal e (Scale15, Scale50): Th ese variables capture the infl uence of econ-
omies of scale on municipal waste-management expenditure. It is constructed 
as a dummy variable and takes the value 1 if the collection company earns the 
economies of scale at collection area with population over 15,000 inhabitants 
and the value 0 otherwise. Results in the literature mostly indicate that low-
populated municipalities saw scale economies that were either slight (Stevens 
1978) or non-existent (Hirsch 1965; Callan and Th omas 2001), and hardly any 
work reported scale economies for highly populated municipalities. Since previ-
ous results on scale economies are mixed, this hypothesis is ambiguous.

• Landfi ll in the municipality (Land): Transportation costs between the municipal-
ity and the disposal place represents an important part of the service’s costs. As 
in Callan and Th omas (2001) and Bel and Costas (2006), we consider a dummy 
variable showing the existence of a landfi ll in the municipality. It takes value 1 if 
the landfi ll is in the municipality and 0 otherwise. As in Bel and Costas (2006) 
we expect a negative eff ect of this variable.

Th e analysis, which involved both explorative-data analysis and multiple-re-
gression analysis, was conducted at the municipality level and used data from the 
year 2015. We used the soft ware packages Microsoft  Excel 2011 and STATISTICA 
for the analyses. Th e following table shows descriptive statistics of the individual 
variables.
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Table 3
Descriptive statistics of variables in the model (Source: Th e authors)

Variables Mean Min Max Standard 
deviation

MSWEpc 619.6225 47.0464 2,774.2722 155.9774

Out 282.9432 1.0798 1,373.6181 140.9885

Dens 1.0595 0.0756 21.2252 1.2945

Rec 0.2390 0.0262 0.9893 0.1413

Form 0.0122 0.0000 1.0000 0.1097

Mode 0.4407 0.0000 1.0000 0.4969

Coop 0.3267 0.0000 1.0000 0.4694

Hyb 0.0988 0.0000 1.0000 0.2986

Scale50 0.6763 0.0000 1.0000 0.4682

Scale15 0.8739 0.0000 1.0000 0.3323

Land 0.0213 0.0000 1.0000 0.1444

3. Results and discussion

If we interpret the results of the regression analysis shown in Table 4, it is obvious 
that the “production-provision” dilemma is not a dilemma with an eff ect on reduc-
ing waste-management expenditures in local governments in the Czech Republic. 
Th e statistically relevant variables are output, inter-municipal cooperation and hy-
bridity. An interesting point is that other variables are not statistically signifi cant 
with an eff ect on municipal waste-management expenditure.

Th e results in Table 4 show that the municipal waste-management expendi-
ture per capita is infl uenced by the outcome (the municipal waste quantity per cap-
ita). Here, the hypothesis was confi rmed that a higher outcome increases municipal 
expenditure per capita. It is interesting that the hypothesis for the recycling ratio 
increasing the expenditure per capita was not confi rmed, and this variable has no 
signifi cant eff ect on expenditure. Th is may be related to the reporting obligations of 
local governments, where some local governments (especially those in very small 
municipalities up to 500 inhabitants) fulfi l this obligation sporadically or not at all 
and only provide data on the amount of total waste.

On the contrary, the result as regards the population density is surprising. Th is 
variable does not have suffi  cient statistical signifi cance; however, it becomes evident 
that it infl uences expenditure and that the expenditures per capita of the local gov-
ernments with a higher housing and population density are lower. Th e form of pro-
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vision as well as the mode of production are also statistically insignifi cant variables 
according to our results (Table 4). It confi rms the ambiguity of our expectations, 
which are based on earlier studies. In these studies diff erent authors came to contra-
dictory concluding statements linked to the potential infl uence of both the mode of 
production and the form of provision, and we have not arrived at a clear output to 
support any of the competing hypotheses. In other words, due to a lack of statistical 
signifi cance in the relevant results we cannot properly answer RQ3.

Table 4
Empirical results of the regression analysis (the OLS model) for the dependent 

variable of the waste management expenditure per capita 
(n = 658, R=0.4841, R2=0.2584)

Variable Coeffi cient Standard 
error t-share p-value Hypothesis

(correlation)
Fact

(correlation)

Const 599.053
*** 66.0076 9.07550 0.00000

Out 0.364
*** 0.0914 3.97746 0.00007 positive Positive

Dens –10.033 3.4944 –1.05674 0.29102 ambiguous statistically 
insignifi cant

Rec 33.392 84.7899 0.39382 0.69384 positive statistically 
insignifi cant

Form –191.774 113.5000 –1.68964 0.09158 ambiguous statistically 
insignifi cant

Mode 6.667 44.1918 0.15087 6.66700 ambiguous statistically 
insignifi cant

Coop –91.964
** 45.7958 –2.00812 0.00454 ambiguous Negative

Hyb 174.243
*** 41.7529 4.17318 0.00003 ambiguous Positive

Scale50 –27.566 30.6615 –0.89905 0.36896 ambiguous statistically 
insignifi cant

Scale15 14.304 47.4890 0.30121 0.76335 ambiguous statistically 
insignifi cant

Land 15.625 85.1769 0.18344 0.85451 negative statistically 
insignifi cant

Note: bold items are statistically signifi cant.
Source: Th e authors.

Although there is a mutual correlation between two variables – namely hybrid 
(mixed) form and inter-municipal cooperation – while the inter-municipal cooper-
ation contributes to savings of the average waste-management expenditure, mixed 
ownership is rather connected with an increase of the mentioned expenditure. Th e 
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result for the mixed form of waste-management service production is very sur-
prising because, according to our results, it increases municipal waste-management 
costs by almost 30 % of the average expenditure.

Th ese results are partially in contradiction with the results of Lombrano 
(2009), who points out that cost savings are lower when a contract is won by a pri-
vate provider than a PPP provider or public provider. As is shown by our results the 
inclusion of the private element through the PPP contract into the waste manage-
ment does not necessarily lead to higher effi  ciency.

Th e inter-municipal cooperation in the fi eld of waste management is of a vol-
untary nature in the Czech Republic, and therefore one can fi nd several cooperation 
forms which are used for this purpose by the relevant local governments. Taking 
into account Oakerson’s (1999) typology, alongside the private contracting, where 
the local governments enter into agreements with external private-service provid-
ers and outsource the service(s), the local governments which have been included 
into our sample use especially the joint provisions / productions of the service by the 
partially autonomous institutions. In fact, almost two-thirds of the examined local 
governments have entered some form of inter-municipal cooperation, and from 
this perspective this cooperation in the fi eld of waste management can be described 
as a common phenomenon in the Czech Republic.

Obviously, the popularity of the inter-municipal cooperation in the fi eld of 
waste management does not automatically mean that a cooperation-based design 
of delivery of this service is the best one also in terms of effi  ciency. However, taking 
into account our empirical results (Table 4 presents the results obtained from the 
estimation of the equation for the sample) it seems, that waste management belongs 
to the local services where the provision by means of various cooperation forms 
leads to much higher effi  ciency than its production.

Speaking of the savings through the inter-municipal cooperation, it seems 
that the local governments are capable of fi nding a way to decrease the waste-man-
agement expenditure. To be more precise, our results show that the inter-municipal 
cooperation decreases municipal waste-management expenditure by almost 15 % of 
the average expenditure. In addition, a cooperative behaviour of the local govern-
ments is supported also by the fact that in-house provision or production is always 
less effi  cient than other forms of this service delivery.

As has been estimated, the explanatory variables have confi rmed our assump-
tions, e.g. a higher density decreases the total waste-management expenditure, the 
recycling increases the total waste-management expenditure, etc. Nevertheless, a 
surprising result has been achieved by the variable called distance to landfi ll / incin-
erator. Despite the fact that a positive dependency was expected in compliance, for 
instance, with Callan and Th omas (2001), Ohlsson (2003), Bel and Costas (2006) 
or Dijkgraaf and Gradus (2006), the results have confi rmed rather a negative de-
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pendency. Th is result may indicate a more signifi cant role of a fee for use of a land-
fi ll / incinerator than the distance.

4. Conclusions and implications for practice

Our results lead us to a few conclusions. As for RQ1, the Czech local governments 
undoubtedly prefer the position of providers in the fi eld of local waste manage-
ment, because a clear majority of them are involved in various inter-municipal co-
operation forms also in the fi eld of waste management. One would guess that their 
main motivation is either overcoming the shortages linked to the highly fragmented 
structure of the local governments (according to Klimovský 2014, who conducted 
his research in the fragmented regions of Slovakia, this is one of the important rea-
sons why the small local governments look for mutual collaboration) or supporting 
the insuffi  cient capacities of too small local governments. However, further research 
aimed at the reasons of cooperation between the local governments in the fi elds of 
local waste management is needed in order to confi rm or reject this hypothesis.

Our results linked to RQ2 are pretty unambiguous, because whenever some 
local government tries to be a producer of the waste-collection services, it is always 
a less effi  cient solution. In comparison, inter-municipal cooperation seems to be 
very eff ective and at the same time an effi  cient solution for the local governments 
in the highly fragmented environment (compare with Franzke et al. 2016). How-
ever, this is a somewhat tricky conclusion. On the one hand, the inter-municipal 
cooperation has proved to unequivocally infl uence decreases in waste-management 
expenditure (this result is similar to, e.g., Bel et al. 2014). On the other hand, inter-
municipal cooperation forms oft en overlap with hybrid forms, and many inter-mu-
nicipal companies are co-owned by both local governments and private companies 
within various public-private partnerships. From this point of view, our fi nding is 
an important contribution to present academic debate because alongside with the 
results by Gradus et al. (2016) it challenges results of some previous research.

Concerning RQ3, unfortunately, we cannot provide data which could allow us 
to undoubtedly answer this question. Regardless of this fact, it seems that neither a 
form of provision nor a mode of production is a key factor of cost-effi  ciency in the 
fi eld of local waste management in the Czech Republic.

At this point we want to stress that we are aware of limits of our research 
presented in this article. In spite of a large research-sample size, we have conducted 
our research only in one of the Czech regions. Speaking on the inter-municipal 
cooperation, our data refer only to the fi eld of waste management, and therefore 
further research activities aimed at the delivery of other local services should be 
conducted in order to discuss the “production-provision” dilemma at the local level 
in a more detailed way. Furthermore, we have not compared the Czech data with 
the data from other countries, and since our conclusions are rather country-based, 
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it is necessary to understand them in a broader context of existing as well as forth-
coming research.

Last but not least, regardless of the abovementioned limits, there are two im-
portant lessons to be learnt for practitioners. First, whenever the local governments 
decide to produce the waste-collection services in-house, it is always the less effi  -
cient solution in comparison with being in the position of provider but not produc-
er. But provision includes several diff erent options according to Oakerson (1999), 
and our results do not favour any of them. Th erefore it is up to the practitioners who 
must consider every single case separately, and they cannot rely exclusively on the 
previous experience of other local governments.

And second, it is clear that the local governments prefer collaboration with 
other local governments. From this perspective it is no surprise that inter-municipal 
cooperation is considered a suffi  cient measure. In addition, our results allow us to 
support also the statement that inter-municipal cooperation is oft en accompanied 
with a decrease of average costs. However, as was already stressed by Lackowska 
(2009), inter-municipal cooperation is not a panacea. Th e point is that one size does 
not fi t all. For instance, if practitioners and municipal representatives look for “an 
optimal” population size, a high diversity of local services leads us to diff erent rec-
ommendations (cf. Klimovský 2014; Soukopová et al. 2016). Taking this fact into 
account, it is impossible to state how large and how many local governments must 
cooperate in order to achieve cost-effi  ciency in all cases of delivery of local services 
they are responsible for. More precisely, while collaborating local governments can 
be more effi  cient in the delivery of one service, but at the same time they may fail to 
achieve effi  ciency in the delivery of another service.
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