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Uvodni slovo $éfredaktora

Prace na tomto ¢isle mne postavila pred novy problém, a to
jak se postavit k prispévkam, které tématicky nesouvisi se
zamérenim casopisu, tj. s Zivotnim prostfedim a odpady. Zda je
prijmout, za predpokladu, Ze uspésné projdou recenznim
Fizenim, ¢i je rovnou odmitnout.

WASTE FORUM jako elektronické periodikum je v jiné situaci,
nez "papirové" ¢asopisy. Ty maji omezeny tiskovy prostor,
kterym Setfi. To neni nas problém, my v elektronickém ¢asopisu
mame prostoru v podstaté neomezené. Proto jsem k zminénému
problému pristoupil tak, Ze to je véc predevsim autoru, jestli
chtéji uverejnit svou praci v ¢asopisu, ktery s Fesenou problematikou vibec ¢i prilis nesouvisi
a kde jej s velkou pravdépodobnosti pfipadny zajemce nebude hledat. Nicméné na pFistim
jednani redakéni rady se k této otazce jisté vratime.

Vzhledem k tomu, Ze toto ¢islo vychazi kratce pred Vanoci, preji vSem nasim autoram,
recenzentum a dalsim spolupracovnikiim a také ¢tenarim hezké a klidné proZiti letosnich
dlouhych vanocénich svatkia a mnoho stésti a soukromych i pracovnich uspéchu v novém roce.

A v neposledni Fadé si dovoluji pozvat véechny na jiz 8. roénik nami pofadaného ¢esko-
slovenského symposia Vysledky vyzkumu a vyvoje pro odpadové hospodarstvi ODPADOVE
FORUM 2013 a pfipomenout, Ze termin pro prihlaseni prispévki na symposium je jiz 15. ledna
2013. Prihlasku prispévKku a dalsi informace k symposiu najdete na
www.odpadoveforum.cz/symposium2013.

Ondrej Prochazka

Pro autory

Ceské ekologické manazerské centrum (CEMC) na vydavani éasopisu WASTE FORUM nedostava
zadnou podporu z vefejnych zdroju. Proto se snazime minimalizovat naklady spojené s vydavanim
tohoto Casopisu. Proto je Casopis vydavan pouze v elektronické podobé a Cisla jsou zverejhiovana na
volné pfistupnych internetovych strankach www.WasteForum.cz.

Pro snizeni pracnosti pfipravy jednotlivych Cisel pozadujeme, aby autofi pfispévkl je posilali do
redakce v kompletné zalomené podobé i se zabudovanymi obrazky a tabulkami, tak zvané ,printer-
ready”“. Pokyny k obsahovému ¢lenéni a grafické Upravé prispévkd spolu s pfimo pouzitelnou Sablonou
grafické upravy ve WORDu jsou uvedeny na www-strankach ¢asopisu v sekci Pro autory.

Publika¢ni jazyk je Cestina, slovenstina a angli¢tina, pfi¢emz kvali snaze, aby se ¢asopis WASTE
FORUM dostal do mezinarodnich databazi védeckych ¢asopisl, coz je nezbytny pfedpoklad, aby mohl
ziskat ¢asem i impakt-faktor, je upfednostiiovana angli¢tina. V tomto pfipadé vSak je nezbytnou
soucasti ¢lanku na konci nazev a abstrakt v ¢eském ¢i slovenském jazyce, jehoz rozsah neni v rozsahu
shora nijak omezen. Ze stejného didvodu je u ¢lankd v ¢eském C¢i slovenském jazyce samoziejmou
soucasti nazev, kontakty a souhrn v anglickém jazyce.

Uverejnéni pfispévkl v ¢asopisu WASTE FORUM je v zasadé bezplatné. Nicméné abychom
prijmové pokryli alesponn nezbytné externi naklady spojené s vydavanim c¢asopisu (odmény
recenzentum, poplatky za webhosting, softwarova podpora), vybirame symbolicky poplatek za
uverejnéni podékovani grantové agentufe Ci konstatovani, ze ¢lanek vznikl v ramci feSeni urcitého
projektu. Tento poplatek ¢ini 200 K& za kazdou stranku u pfispévku v anglickém jazyce, u ostatnich je
500 K¢ za stranku.

Uzavérka dalsiho ¢isla ¢asopisu WASTE FORUM je 8. ledna 2013, dalsich pak 8. dubna,
8. ¢ervence a 8. Fijna.
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Jana SOUKOPOVA, Michal STRUK: Method of ,minimal value* in the analysis of efficiency of current municipal
expenditures on waste management

Method of “minimal value” in the analysis of efficiency of
current municipal expenditures on waste management

Jana SOUKOPOVA, Michal STRUK
Masaryk University, Faculty of Economics and Administration, Department of
Public Economics, Lipova 41a, 602 00 Brno, e-mail: soukopova@econ.muni.cz

Summary

In this paper we decompose the process of the municipal waste management expenditures
evaluation, and we construct a method for their analysis which, based on inputted variables, calculates
“minimal value” of expenditures per municipal waste ton that municipality should spend. Through these
variables the method should be able to reflect the uniqueness of each analysed municipality and take
into account its size, amount of produced municipal waste, as well as distance from the waste disposal
facility and waste disposal rates. Calculated expenditures/costs per waste ton are compared with the real
expenditures in selected group of 22 large municipalities with population of 10 thousand citizens and
more. This method could help municipalities with negotiation of the better prices with the waste collection
companies and therefore lead to the increased efficiency of municipal expenditures on waste
management.
Key words: municipal waste management, current municipal expenditures, efficiency, method of
“‘minimal value”

Introduction

Public expenditures, their efficiency and effectiveness belong to the key economic problems.
Reasons for the trend of public sector inefficiency are well known and their removal is not easy. Take for
example just the technical difficulties associated with expressing and comparing the benefits associated
with (only) environmental protection expenditure (EPE). It is understandable, that if it is difficult to set an
appropriate management of the public expenditure on the general level, it becomes even more difficult to
evaluate the effectiveness and efficiency of public expenditure on the municipal level. Expenditures on
waste management constitute the largest share of the current municipal environmental protection
expenditures.

If we consider the fact that today everyone in general produces some kind of waste, waste
management plays quite notable role in the field of environmental protection especially in developed
countries. An importance of the waste management is growing because the population is concentrating
in the towns and cities. The problem of the public waste management expenditures allocation is
connected with it. Although the absolute sum of waste expenditure serves as an important environmental
indicator by itself, the spent expenditure efficiency should be key characteristic.

The goal of the paper is to introduce the method of a “minimal value” of expenditures and its usability
for municipalities in the process of contracting the public services (municipal waste management). This,
in our opinion, can lead to the increased efficiency in this area of public expenditures.

The first works on current expenditures/costs on waste management and their optimization (in terms
of efficiency) go back to the 60s and 70s. In that time was the waste management seen only through the
terms waste collection and disposal (on landfills). But studies since 70s started to examine also the
relation between the expenditures and relevant variables.

Savas [1] was the first to unveil a relation between the amount of current expenditures and size of
population and verified the correlation between them. Clark [2] at that time examined the efficiency of
expenditures on waste management too. Stevens [3] contributed to this theory with the definitions of
relation between the waste management expenditures and characteristics of waste collection company
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(public or private). The following studies as Gomez and Shimanski [4] or Brown and Potosky [5] are
focused mainly on the characteristics of waste collection company.

In the Czech Republic was this problem examined by Pavel [6], Pavel and Si¢akova-Beblava [7] and
Nemec et al. [8].

Research conducted by Harvey and O’Flaherty [9] and Fiorucci et al. [10] was focused on the
expenditures efficiency and examined factors like the density of collecting network, length of
transportation network including the distance to the waste disposal facility and the traffic congestion.
Chang et al. [11] even defined all the factors of cost-effectiveness from the perspective of Cost-benefit
analysis (CBA) and Cost-effectiveness analysis (CEA).

This paper builds on the research of the factors that influence the municipal expenditures on waste
management and the studies of Soukopova and Bako$ [12] and Soukopova and Struk [13] and Struk
and Soukopova [14].

In this paper we examine the expenditures efficiency based on the comparative analysis of the
“‘minimal value” of costs of the waste collection company without profit and the real municipal
expenditures on waste management. In the case study we compare the results of this method with the
method of CEA in sample of 22 municipalities selected by size category over 10 000 citizens.

Methodology

In this paper we evaluate the municipal expenditures on waste management that are a substantial
part of the municipal environmental protection expenditures.

European Union (EU) statistics office divides the environmental protection expenditures into public
sector expenditures, private expenditures and expenditures of specialized environmental producers and
producers of environmental services for public and private sector. According to this classification we
focus on public sector expenditures.

Environmental protection expenditures can be further divided according to their purpose into current
(non-investment) and capital (investment) expenditures. This analysis focuses only on the current
expenditures.

From the perspective of various environmental protection areas, we use CEPA 2000 classification
(Classification of Environmental Protection Activities) constructed by Eurostat. This classification of
Eurostat [15] consists of 9 areas — wastewater treatment, climate protection, waste management, soil
and underground water, biodiversity, reduction of physical factors influence, administration of
environmental protection, other activities, and unclassified ones. In our paper we evaluate only the
expenditures on waste management — they make the largest part of the current municipal expenditures
(around 50%) as we can see in the following Table.

Table 1: Shares of current EPE categories on total current EPE in the Czech Republic

Protection of

Year Waste management bioldiversity and n‘:\;ansats;v;?;t R(;?Oa(;T:t%gofiizA
andscape
2005 52.5 % 36.8 % 8.8 % 1.9 %
2006 49.8 % 36.9 % 11.4 % 1.9 %
2007 52.1 % 36.6 % 9.4 % 1.9 %
2008 51.7 % 36.9 % 9.7 % 1.7 %
2009 51.3 % 38.7 % 8.3 % 1.6 %
2010 49.5 % 39.8 % 9.0 % 1.7 %

Source: Struk, Soukopova, 2011
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According to the Attachment to the Decree of the Czech budget structure, public expenditures on
waste management in the Czech Republic are reported in the following structure based on the budget
paragraphs (items) of the sector division of budget structure:

e 3721 — Collection and transport of hazardous waste,

e 3722 — Collection and transport of municipal waste,

e 3723 — Collection and transport of other waste,

o 3724 — Treatment and disposal of hazardous waste,

e 3725 — Treatment and disposal of municipal waste,

e 3726 — Treatment and disposal of other waste,

e 3727 —Waste prevention,

e 3728 — Monitoring of waste treatment,

e 3729 — Other waste treatment,

e 2122 — Collecting and processing of secondary raw materials.

Only two of them represent municipal waste expenditures (3722 and 3725). However, these two
budget paragraphs cover majority of total current expenditures on waste management. Figure 1 shows

the average shares of the current expenditures of these two paragraphs on the whole waste
management subsection of the Czech budget structure from 2005 to 2010.

Figure 1: Composition of current expenditure on waste management, 2005 — 2010 average

W §3722 - Collection and transport of municipal waste

4% . .
§3725 - Treatment and disposal of municipal waste

M Remaining §372x + §2122

Source: Ministry of Environment of the Czech Republic, adjusted by authors

From Figure 1 we can see that collection and transport of municipal waste and treatment and
disposal of municipal waste cover 86.1 % of total current public expenditures on waste management in
the Czech Republic. As the average share of total waste expenditures category in period from 2005 to
2010 is 51.2 % of the whole Czech municipal EPE (see Table 1) we can calculate that current municipal
expenditures on waste management represents on average 44.1 % of total current EPE. And this is the
reason why in this paper we analyse only the municipal expenditures on collection and transport of
municipal waste and expenditures on treatment and disposal of municipal waste represented by budget
items 3722 and 3725. These expenditures relate primarily to the waste category 20 03 01 — Mixed
municipal waste.

As was mentioned above, our approach consists of calculating theoretical “minimal value” of
expenditures that municipality should spend on the municipal waste management services. The function
of the “minimal value” represents a cost minimization approach in the context of the Cost-effectiveness
analysis (CEA). Our way of calculating goes through decomposing the process of the municipal solid
waste (MSW) treatment.
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Figure 2 provides a basic scheme of the flows in a MSW management system.

Figure 2: Scheme of the flows in a MSW management system

recycling by
separate collection >

separator

recycling after separation

plant for organic éf‘@

material treatment,

et

landfill_~
——

Source: Fiorucci et all [16]

In order to calculate the "minimal value" of expenditures/costs, we simplify the described process into
these two steps:

Collection and transport of the municipal waste (C)
Treatment and disposal of waste (Cy)

Then the costs of both of these steps — the expenditures on MSW collection' and disposal can be
calculated as:

C=C,+C, (1)

The amount of the total costs that are related to the collection of the waste depend on: amount of
waste (MSW), distance to the waste treatment facility (landfill, incinerator, MBT — mechanical biological
treatment facility, recycling facility, and so on), size of the municipality (transport distances within the

' Collection and transport of waste is defined as the collection of waste and their transport to the place of treatment or

disposal. [15].
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municipality), capacity of waste collecting vehicle, fuel price, employee’s wages, vehicle repair costs,
vehicle sanitation costs and so on.

We simplify the fixed costs and let them be included within the waste manipulation costs. The sum of
the municipal waste collection and transport costs is then:
r,*Q

rl*Q(D+Dr)+ £ 0 0+ “(D +D.)
°t = rm = rm m
‘ C, C, > (2)

Cet costs of collection and transport [CZK],

Q amount of waste [t]

D, distance that has to be covered within the municipality [km],

Dy distance from the municipality to the waste disposal site and back [km],
re rates per kilometer of transport [CZK/km],

I'm rates for manipulation with the waste (collecting and unloading) [CZKA],
C, Capacity of the waste collecting vehicle [t].

All of the variables above can be acquired without much difficulty, except the D,, — distance that has
to be covered within the municipality. As the information about the area covered by municipalities is
available, we decided to estimate the D, by using an adjusted formula for circle radius. If the municipality
covered the area of a perfect circle, the average travelled distance within it would be the circle radius. As
this assumption is usually wrong (geographically municipalities form various shapes, but they are usually
more compact than stretched), we have multiplied the calculated value of the radius by 0.5. We also
have to take into the account the fact that two points within the municipality are not usually connected
with the straight line (existing roads). Therefore we decided to multiply this distance by another 0.5.
Together these two adjustments create the distance that is double the radius of a perfect circle. We have
calculated this distance for each of the municipality, and based on our estimations, such adjustments
create distances that sufficiently reflect the reality.? This adjusted radius is of course multiplied by two
again, as there has to be covered the distance from the border of the municipality to the centre and then
back to the border. The updated model for calculating the costs of collection and transport of the waste is

now:
* A
C,=r,#0+ Lu(p, 42 D sy
C, V4 3)

Anm area covered by municipality [km].

Third part of the process consists of treatment and disposing of the municipal waste. The costs of
treatment and disposal are then:

C,=r,*Q 4)
Cy costs of treatment and disposal [CZK],
Iy rate/price per one ton of waste at the waste disposal facility [CZK/].

In order to calculate the theoretical “minimal value” of waste management costs we simply add the
costs of the collection and transport and the costs of the treatment and disposal:

A
C=Q%|r, + (D +2% | =" %2) 4 r,
C, V4 (5)

C costs of municipal waste management [CZK].

> Based on this calculation, the distance would be, for instance in Prague 25 km one way, in 100 000 population

municipalities around 11 km, in 10 000 population municipalities around 7 km and so on. But this depends on the actual
covered area.
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This calculation of “minimal value” of costs is based on Soukopova and Bako$ [12] and Soukopova
and Struk [13] and Struk and Soukopova [14] results with the exception of the distance. The quoted
papers use one aggregated distance from municipality to the waste treatment facility while we calculate it
as a sum of the distances (Ds and D,,). In our opinion this method leads to the more accurate results.
Method of “minimal value” is based on comparison of actual expenditures and minimal value of costs:

E — C — min (6)

E municipal expenditures on waste management [CZK].

We have used average costs per 1 ton of MSW for better comparison of municipalities and compared
the amount of "minimum value" of average costs (AC) with the average municipal expenditure per 1 ton
of MSW (AE) in order to analyze the efficiency:

AE — AC — min (7)

For the analysis we need following data about each municipality:

municipal waste expenditures,

amount of municipal waste,

distance from the municipality to the waste disposal site,

area covered by municipality,

rate/price per one ton of waste at the waste disposal facility,

rates per kilometre of transport [CZK/km],

rates for manipulation with the waste (collecting and unloading of 1 ton of waste) and
capacity of the waste collecting vehicle.

Data on municipal waste expenditures are available from public database ARIS [17]. Data on
municipal waste amount come from database ISOH [18]. We analyze expenditures from year 2008, as
we have so far obtained data from database ISOH from CENIA only for this year. Data of distance from
the municipality to the waste disposal site are available from geographical information system on website
maps.cz. Data of the area covered by municipality are available from the Czech Statistical Office
database. We have acquired the data about the waste disposal facility prices from the facilities
themselves. Data of rates per km of transport (45 CZK) and rates for manipulation with the waste (150
CZK/ton) are from the study of Soukopova and Bako$ [12]. And finally, we have come to conclusion that
the capacity of average garbage truck is 12 tons of municipal waste (based on the research done on the
local second hand garbage truck selling site).

Results and discussion

We have so far obtained data on landfill rates for only 30 landfills, and therefore the case study is
limited to the municipalities close to these landfills. Moreover, we focus only on the larger municipalities
(population of 10 thousand citizens and more). Table 2 shows the results of the analysis.

When we look at the result in this table, we can clearly see that almost all of the municipalities have
higher expenditures than our calculated “minimal value”. This is, in our opinion, caused by fact that
formula of "minimal value" does not include profit of waste collection company and possibly some other
relevant costs and other factors as character of waste collection company, competitiveness on waste
management market etc. Some of the assumptions of our model have been already formulated in other
studies that combine mixed integer models, for instance Abboud et al. [19]. The assumptions are
following:

e The collection efficiency is 100 %.

e The fixed cost of the collection station or of the landfill or composting plant can be described as a

yearly cost.

e Fuel and maintenance costs are proportional to both the distance travelled and the carried load.

e Vehicle and personnel costs are proportional to both the trip duration and the carried load.

e The distances are measured from the centroids of either the districts or the facilities.
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The economic indicators of municipal waste management in the Czech Republic are not watched
systematically from the efficiency and effectiveness perspective. The only source of the information is
data from AOS EKO-KOM, a. s.? that evaluates economic data of municipalities since 2001. However, it
evaluates the height of the municipal waste management expenditure only on the expenditure per capita
basis.

Table 2: Case study of efficiency of selected Czech municipalities in MSW treatment area

Landfill Landfill Munic.

Municipality Area dist. rate waste AC=C/t AE=E/t AE-AC Rank
(km) (CZK) (tons)
Caslav 26.5 0.0 1470 26859 1663.5 3170.9 1507.3 16
Frenstat p. Radhostém 11.4 11.6 995 31230 1260.6 2065.0 804.4 7
Unicov 48.3 0.0 1030 38102 12388 1198.6 -40.1 1
Cesky Krumlov 22.2 0.0 1 500 25279 1689.8 3901.1 2211.3 20
Podébrady 33.7 12.9 970 5570.0 12658 2991.5 1725.7 18
Slany 35.1 15.7 1120 40242 14379 31199 1682.1 17
BeneSov 46.9 7.3 1250 4467.0 15125 2021.9 509.5 4
Kralupy nad Vitavou 21.9 9.2 1120 54967 13785 1 658.4 279.9 2
Otrokovice 19.6 0.0 1070 46094 12575 24479 1190.5 10
Kutna Hora 33.1 10.9 1470 59273 1750.1 2983.4 1233.2 13
Kopfivnice 27.5 8.1 1 350 52879 16048 28184 1213.6 12
Litoméfice 18.0 14.4 979 58686 1273.1 2 399.7 1126.6 9
Novy Ji¢in 44.7 5.7 995 22505 12442 7169.6 5925.4 22
Litvinov 40.7 0.0 990 76696 1194.0 1726.0 532.1 5
Kroméfiz 51.0 10.3 1210 72612 14977 3699.3 2201.6 19
Kolin 35.0 15.8 970 9590.1 12888 2482.0 1193.2 11
Prerov 58.5 0.0 1 050 14916.7 1264.7 1731.7 467.0 3
Opava 90.6 9.6 1185 178394 14878 2851.9 1364.1 15
Zlin 102.8 0.0 1105 19119.6 1340.8 23828 1042.0 8
Havifov 32.1 4.5 970 204484 1201.6 24574 1255.7 14
Olomouc 103.3 11.2 1190 19030.8 1510.0 58579 43479 21
Praha 496.1 8.4 2000 92893852 2401.7 2958.1 556.5 6

Source: authors

Table 3 shows the differences between results of methodology for measuring the efficiency based on
the “minimal value” of costs and CEA method, which measures the efficiency based on the expenditure
per capita.

This table shows that the method based on “minimal value” and expenditure per capita give relatively
close results. Therefore, in our opinion, we can say that our method is usable for evaluating the
efficiency of municipal waste management expenditure. Only four municipalities (Cesky Krumlov, Novy
Ji¢in, Havifov and Praha) give notably different results (difference between ranks is higher than 5). In
case of municipalities with notably different results it would be necessary to analyze the factors that
could cause this variability, so we can identify whether this is caused by higher profits set by waste
collection companies or by some other factors (for instance including some other expenditures within the
analyzed paragraphs that are not covered in our calculation).

’ EKO-KOM, JSC (joint-stock company) is authorized packaging company, which provides associated compliance of take-

back and recovery of packaging waste, based on the authorized decision made by Ministry of the Environment of the Czech
Republic.
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Table 3: Differences between results of “minimal value” method and expenditures per capita

Municipality Citizens (P) ('(‘)"a)"s" e AE-AC  Rank E/P Rank
Caslav 10 093 8516.5 1507.3 16 843.8 18
Frenstat p. Radhostém 11163 6 449.0 804.4 7 577.7 6
Unicov 12 098 4 567.1 -40.1 1 377.5 1
Cesky Krumlov 13 650 9861.5 2211.3 20 722.5 14
Podébrady 13788 16 662.7 1725.7 18 1208.5 22
Slany 15137 12 555.3 1 682.1 17 829.4 17
Benesov 16 395 9 032.0 509.5 4 559 4
Kralupy nad Vltavou 17 435 9115.7 279.9 2 522.8 3
Otrokovice 18 538 11 283.7 1190.5 10 608.7 10
Kutna Hora 21 646 17 683.3 1233.2 13 816.9 16
Kopfivnice 23172 14 903.5 1213.6 12 643.2 12
Litoméfice 23 823 14 082.9 1126.6 9 591.1 8
Novy Ji¢in 25939 16 134.9 5925.4 22 622.0 11
Litvinov 27 502 13 238.0 532.1 5 481.3 2
Kroméfiz 29 046 26 861.8 2201.6 19 924.8 20
Kolin 31014 23 802.8 1193.2 11 767.5 15
Prerov 46 503 25831.4 467.0 3 555.5 5
Opava 58 807 50 876.4 1 364.1 15 865.1 19
Zlin 77 803 45 558.5 1042.0 8 585.6 7
Havifov 83 558 50 249.0 1 255.7 14 601.4 9
Olomouc 100 373 111 480.4 4 347.9 21 1110.7 21
Praha 1233 211 856 035.1 556.5 6 694.2 13

Source: authors

In this paper we come to same conclusion as the foreign studies [1, 3, 5, 11, 16], that expenditure
per capita do not give such comprehensive information about the efficiency evaluation as the
municipalities need. Our approach of “minimal value” can therefore provide the municipalities with the
better negotiating position when contracting the prices for municipal waste collection, and it can also
serve the public administration institutions as a tool of better comparison between the municipalities.

As an example we can show the average expenditure per capita of municipalities from AOS EKO-
KOM research (Table 4), where the expenditures of municipalities are compared with the average
expenditure in the Czech Republic. Based on this comparison we can say that the higher expenditures

v vrv

were only in municipalities: Kroméfiz (+9.5), Olomouc (+262.3) and Podébrady (+296.3).

Table 4: Average municipal waste expenditures (in CZK/capita/year)

Municipality (number of citizens) Expenditure per capita

10 001 —20 000 912.2
20 001 — 50 000 846.4
50 001 — 100 000 915.3
100 001 — 1 mil. 848.4
> 1 mil. 983.4

Source: Vrbova [20]
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It is obvious that the comparing of reported expenditure with the “minimal value” expenditure
provides the municipalities with better information. And if we consider the current trend of decreasing the
public expenditures and increasing efficiency of municipal spending, this approach can lead to the
efficiency increasing in municipal waste expenditures. But we have so far omitted the question of what
amount of profit on one ton of MSW can be considered as "moral” in the public service. This can become
our next research question. This becomes quite significant if we consider that the private companies in
the field of waste management occupy more than 80 % of the waste management market when
compared to the public companies. For further research it would be appropriate to examine the influence
of waste collection company (public and private character) and its size, or even how large share of the
market in the region it occupies.

Conclusion

The research of waste expenditures efficiency (from the perspective of municipalities or complex
integrated system of waste management) is current topic in academic discussion since 70s. This is
partially due to the fact that the expenditures on waste management represents on average around 45 %
of total current municipal environmental protection expenditures and in case of smaller municipalities
often for more than 10 % of total budget. Moreover, waste management is not strictly a public service, as
in most cases it is provided by private companies.

In this paper we describe a methodology for evaluating efficiency of current municipal waste
expenditures based on “minimal value” evaluating method. It is focused on calculating and comparing
the efficiency ratios and subsequently efficiency ratings of municipalities by using average expenditures
and "minimal value” of waste collection company costs. This method can, in our opinion, help
municipalities when negotiating the prices and contracts with the waste collection companies and
subsequently lead to the decrease in the public municipal waste management expenditures amount. The
methodology was demonstrated on a sample of 22 large municipalities with population of 10 thousand
citizens and more.

We can find comparative studies that take into the account Life-cycle assessment and minimal costs
in the world. Nevertheless, an approach from the perspective of waste collection company’s costs with
zero profit “minimal value” of costs is a newly designed way of efficiency evaluation.

However, this method has its limitation. In order to acquire reasonable results, we need sufficient
dataset of information that are comparable. In the area of waste management it is possible with the
current expenditures that cover the regular activities that occur repeatedly (regular waste collection and
disposal) and therefore create a usable dataset. But this typically is not possible with other kinds of
expenditure that involve irregular activities or even one-time actions. To evaluate this kind of
expenditures, other appropriate methods should be used. In addition, other factors that influence the
municipal expenditures on waste management are not considering. These factors are for example
characteristics of waste collection company, competition on waste management market.

Finally, as we can see in this paper, efficiency evaluation of the municipal waste management
expenditure (as well as other public expenditure) is a very complex matter that offers many options for
making evaluations. Such evaluations produce many results that can give us a lot of information and
help us to make right future decision, if used correctly.
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Metoda “minimalni hodnoty” a jeji vyuziti v analyze efektivhosti béznych
vydaji obci na nakladani s odpady

Jana SOUKOPOVA, Michal STRUK

Masarykova univerzita, Ekonomicko-spravni fakulta, Katedra verejné ekonomie, Lipova 41a,
602 00 Brno, e-mail: soukopova@econ.muni.cz

Souhrn

V ¢lanku je predstavena metoda ,minimalni hodnoty“ vydaji obce na sbér a svoz komunalniho
odpadu a jeho zneskodriovani a vyuZivani, ktera vznikla na zakladé dekompozice procesu efektivniho
sbéru a svozu a zneskodriovani a vyuZivani komunalniho odpadu. Metoda vznikla minimalizaci
proménnych funkce vydaju na nakladani s komunalnim odpadem v obci. Prostrednictvim zahrnuti téchto
proménnych by méla byt schopna odrazet jedinec¢nost kaZzdé analyzované obce a brat v uvahu jeji
velikost, mnoZstvi vyprodukovaného komunalniho odpadu, vzdalenost od zarizeni Zzajistujici
odstrariovani nebo vyuZiti odpadu a cenu na zarizeni. Vypoctené “minimalni” naklady na tunu jsou
porovnavany se skutecnymi vydaji a to na vybrané mnoziné 22 velkych obci s po¢tem obyvatel 10 tisic
obyvatel a vice. Tato metoda by mohla pomoci obcim pfi sjednavani lepSich cen se svozovymi
spolec¢nostmi a tim vest ke zvyseni efektivnosti obecnich vydaji na nakladani s odpadly.
Kli¢ova slova: odpadové hospodarstvi obce, bézné vydaje, efektivnost
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Vliv konkurence na vysi vydaji na nakladani s odpady obci
Jihomoravského kraje

Jana SOUKOPOVA, Ivan MALY
Masarykova univerzita, Ekonomicko-spravni fakulta, Katedra vefejné ekonomie,
Lipova 41a, 602 00 Brno, e-mail: soukopova@econ.muni.cz

Souhrn

V pfispévku byla provedena analyza a zhodnoceni vydaji obci na nakladani s komunalnim odpadem
na obyvatele a vyhodnoceni vlivu konkurenéniho prostfedi a charakteru vlastnictvi svozové spolecnosti
na efektivnost téchto vydaji. Vyhodnoceni a srovnani je provedeno u vsech 673 obci Jihomoravského
kraje v letech 2007 — 2011.

Kli¢ova slova: odpadové hospodarstvi, konkurenceschopnost, vydaje obci na nakladani s odpady,
Jihomoravsky kraj

Uvod

Odpadové hospodarstvi obci je podle Vrbové [21] souborem sluzeb, kierymi obce primarné zajistuiji
odvoz odpadl a udrzuji Cistotu na svém Uzemi. Je ziejmé, Ze spolu s rostoucimi naroky na kvalitu
nakladani s odpady, které souviseji s legislativnimi pozadavky a technickym vyvojem v dané oblasti,
narlista také rozsah téchto sluzeb. A tim se dostavame ke klicové problematice feSené v tomto ¢lanku,
kterou jsou vydaje obci spojené s provozem téchto sluzeb. Pfitom vydaje obci na odpadové
hospodafstvi tvofi primérné vice nez 50 % vSech béznych vydaju vynakladanych obcemi do oblasti
ochrany Zivotniho prostfedi a vice nez 4 % z celkovych béznych vydaju obci, kdy u obci o velikosti do
5000 obyvatel ¢asto tvofi i vice nez 6 % celkovych béznych vydaja.

| kdyZ povinnosti obci v oblasti nakladani s odpady vymezuje legislativni ramec, mira a zplsob
plnéni povinnosti vychazeji z finanénich moznosti obce a proto ekonomicky faktor je jeden
a to zvlasté v oblasti ochrany Zivotniho prostfedi. Zejména kvantifikace zmén kvality Zivotniho prostiedi
v jednotlivych oblastech ma sva specifika a navic nelze fici, Ze mezi vysi vydaji do jednotlivych oblasti
zivotniho prostfedi a zvySenim kvality zivotniho prostfedi v této oblasti by existovala jednoznaéna pfima
Umeéra, a to plati i pro vydaje na nakladani s odpady.

Cilem tohoto ¢lanku je ukazat na pfikladu obci Jihomoravského kraje, zda pfi poskytovani sluzeb
nakladani s odpady hraje roli sila konkurenéniho prostfedi a charakter spole¢nosti zajiStujici sbér a svoz
komunalniho odpadu (vefejna, soukroma).

Pfi zpracovani analyzy konkurenéniho prostredi jsme vychazeli z jiz provedenych vyzkumu, kdy prvni
prace tykajici se optimalizace béznych vydaju obci na nakladani s odpady najdeme v 60. a 70. letech
20. stoleti pfedevS§im v USA. V té dobé bylo na odpadové hospodarstvi pohlizeno predevsim
prostfednictvim pojmu sbér, svoz a likvidace odpadu na skladkach. Od 70. let se vyzkum zacal
zamérfovat i na vztah mezi vydaji a proménnymi, které je ovliviuji. Podle Lombranna [22] byli prvnimi
autory, ktefi zkoumali vztah mezi mnozstvim béznych vydaju obce, velikosti populace a charakterem
firmy zajistujici sbér a svoz odpadu (vefejny nebo soukromy charakter) Savas [23]) a Stevens [24].
Studie, které nasledovaly (McDavid, [25], Domberger a kol., [26], Szimanski, [27], Gomez Lobo a
Szimansky, [28], Brown a Potoski, [29]), byly zaméfeny jiz spiSe na Uspory zrozsahu a zpusob
kontrahovani.

V Ceské a Slovenské republice se problematikou kontrahovani v oblasti sluzeb odpadového
hospodafistvi a nakladani s odpady zabyvali napf. Pavel [30], Nemec [31], Nemec a kol. [32] nebo
Ochrana a kol. [33].
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Metodika

Vydaje na nakladani s odpady jsou podle odvétvového tfidéni rozpoctové skladby [34] vykazovany
pod paragrafy uvedenymi v tabulce €. 1.

Tabulka 1: Paragrafy rozpoctové skladby a jejich podil na vydajich obci na nakladani s odpady
pramér za obdobi 2005 — 2010

Pramér podilu vydaji na

Nézev paragrafu ¢. paragrafu celkovych vydajich na
nakladani s odpady
Sbér a zpracovani druhotnych surovin 2122 0,16 %
Sbér a svoz nebezpecnych odpadu 3721 1,79 %
Sbér a svoz komunalnich odpadt 3722 75,80 %
Sbér a svoz ostatnich odpadu 3723 4,54 %
Vyuzivani a zneskodfiovani nebezpecnych odpadt 3724 0,30 %
Vyuzivani a zneSkodfiovani komunalnich odpadt 3725 10,66 %
Vyuzivani a znesSkodfiovani ostatnich odpadu 3726 0,25 %
Prevence vzniku odpadu 3727 4,10 %
Monitoring nakladani s odpady 3728 0,08 %
Ostatni nakladani s odpady 3729 2,32 %

Zdroj: autofi podle zdroji MF CR

Z tabulky je zfejmé, Ze nejvétsi podil maji vydaje paragrafu 3722 na sbér a svoz komunalnich
odpadu, které tvofi vice nez 75 % celkovych vydaji na nakladani s odpady a vydaji paragrafu 3725 na
vyuzivani a zneSkodnovani komunalniho odpadu, které tvofi vice nez 10 % celkovych vydaju. Proto je
nasledné provedena analyza a porovnani nakladovych a cenovych vztahG a konkurenéniho prostredi
pouze u téchto vydaja.

Pro analyzu je nutné zjistit, jaké aktivity a sluzby jsou do danych paragrafli zahrnovany.
Do paragrafu 3722 je mozné zahrnout:

e sbér a svoz komundlnich odpadl (domacnosti),
e svoz komunalnich odpadl z vefejnych komunikaci, prostranstvi a ze sbérného dvora a
e odstranéni odpadu.

Do paragrafu 3725 by pak mélo byt zahrmuto pouze neziskové nakladani s komunalnimi odpady se
zamérem nahrazeni produkce a ukladani odpadl (skladkovani a zneskodriovani) procesem opétného
zapojeni odpadnich latek do ekonomického kolobéhu (ve formé suroviny nebo energie) a procesem
obnovy (proces integrovan s prislusnou €innosti), tedy vyuzivani odpadu.

Podle charakteru vy$e zminénych verejnych sluzeb bylo na zakladé faktorové analyzy zjiSténo, ze
vydaje na nakladani s odpady jsou funkci nasledujicich veli¢in

EWM :f(W,P,d,f,C,MWC) (1)
kde
Ewwm jsou vydaje na nakladani s odpady obce,
w mnozstvi komunalniho odpadu,
p cena na zafizeni*,

* Zatizenim jsou pak mySlena zafizeni, na kterych dochazi k vyuZiti nebo odstranéni komunalniho odpadu tedy skladky,
spalovny, EVO, mechanicko-biologické tipravny odpadi, bioplynové stanice, kompostarny, aj. Cenou zafizeni je pak myslena
konecna cena na vstupu zafizeni.
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d vzdalenost k zafizeni

t transportni naklady

C konkurence

WwmMmcC svozova spole¢nost (jeji charakter — soukroma, vefejna aj.)

Coz potvrzuje i vyzkum Soukopové a BakoSe [35] a Soukopové a Struka [36], ktery za hlavni faktory
ovlivilujici objem vydaju obce na nakladani s odpady povazuje: mnozstvi odpadu (které alternativné
ovliviiuje i poCet obyvatel), cenu na zafizeni, vzdalenost k zafizeni v€etné vzdalenosti v obci, sazbu za
dopravu, kapacitu dopravniho prostfedku a marzi svozovych spolecnosti.

Analyza vydajl na nakladani s odpady provedena v ramci vyzkumu byla zaméfena pouze na faktor
konkurence a faktor charakteru vlastnictvi svozové spolecnosti jako indikatory ovliviujici vysi vydaju obci
na nakladani s odpady. Pro srovnani jednotlivych obci Jihomoravského kraje pak byly pouzity vydaje na
obyvatele.

Data

Pro analyzu byla pouzita data vydajd obci na odpadové hospodaistvi z automatizovaného
rozpoctového systému ARIS Ministerstva financi Ceské republiky (MF CR) [37] a informaégniho systému
UFIS Ministerstva financi CR [38] za roky 2007 — 2011. Data o vydajich na odpadové hospodarstw obci
sice sleduje jesté Cesky statisticky urad (CSU), ale na zakladé vysledkl analyzy a porovnani riznych
dat vydajti na zivotni prostredi (data CSU a MF CR), které provedli Bako$, Soukopova a Kaplanova [39],
povazujeme data MF CR za vice relevantni.

Nicméné i u téchto dat existuje riziko zkresleni. Je to proto, Zze veSkeré vydajové i pfijmové polozky
obci jsou v téchto systémech vykazovany podle rozpoctové skladby, pficemz v disledku jeji Spatné
znalosti miGze dochazet k vykazovani vydajovych nebo pfijmovych polozek v ramci Spatného paragrafu
rozpo&tové skladby®. Proto jesté vhodnéjsim zdrojem dat by byly statistické Gidaje autorizované obalové
spole¢nosti (AOS) EKO-KOM, a. s. Tato spole¢nost od roku 2001 vyhodnocuje ekonomické udaje obci
souvisejici s nakladanim s odpady. Ale vzhledem ktomu, Ze spoleénost EKO-KOM tato data
neposkytuje, byla pro pfipadovou studii vyuzita data z automatizovaného rozpoctového systému ARIS
a UFIS, které jsou vefejné pristupné. Data o po&tu obyvatel byla ziskana z Ceského statistického Gfadu.

Vyzkum byl proveden pro pétileté obdobi na datech 2007 — 2011. Pro analyzu byla ziskdna data
vydaju vSech 673 obci Jihomoravského kraje.

Doplhujici informace o zplsobu kontrahovani sluzeb nakladani s odpady poskytli zastupci obci
Jihomoravského kraje a svozové spole¢nosti SITA, a. s., RESPONO, a. s. a van Gansewinkel, a. s.

Vysledky a diskuse

PFi zkoumani vlivu konkurenéniho prostfedi jsme vychazeli z pokryti obci svozovymi spolecnostmi,
které jsme zjistili na zakladé dotaznikového Setfeni u vSech 673 obci Jihomoravského kraje.
Dotaznikové Setfeni bylo provedeno v roce 2010 (pro rok 2007 — 2009) a nasledné opét v roce 2012 (pro
roky 2010 a 2011).

Z analyzy konkurencéniho prostredi bylo zji§téno, Ze sila konkurenéniho prostfedi je v Jihomoravském
kraji (JMK) pramérna. Vice nez 2/3 obci v kraji nema v regionu tvoficim sousedicimi obcemi Zadnou
konkurenéni spole¢nost nebo méa pouze jednu konkurenéni spole¢nost a vice nez 90 % obci ma do dvou
konkurenénich spole¢nosti, viz graf . 1.

> Z tohoto diivodu dle naseho nazoru dochézi k nedostateénému ¢lenéni jednotlivych nakladi a pifjmil a vie je zatiétovano pod
polozkou 3722 — Sbér a svoz komundlnich odpadu.
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Graf ¢. 1: Charakter konkurenéniho prostredi v obcich Jihomoravského kraje
1,19% 0,15%

7,13%
W 73dna konkurencni spolefnost

= 1 konkurenéni spole¢nost
B 2 konkuren¢ni spolecnosti
M 3 konkuren¢ni spolecnosti
m 4 konkurenéni spolecnosti
5 konkurencnich spolecnosti

6 konkurentnich spole¢nosti

Zdroj: autori
Pro analyzu konkurenéniho prostfedi byl zpracovan kartogram konkurenéniho prostfedi, kde je
znazornéno pokryti obci Jihomoravského kraje svozovymi spoleénostmi, viz nasledujici obrazek.

Obrazek 1: Mapa svozovych oblasti podle svozovych spole¢nosti pro rok 2011 pro Jihomoravsky
kraj
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Zdroj: autori
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Jak je z obrazku &. 1 zfejmé, nékteré obce jsou umistény uvnitf rozsahlejSich teritorii se spole€nym
smluvnim partnerem, jiné se nachazeji na hranicich mezi dvéma a vice svozovymi spole¢nostmi.

Nabizi se tedy hypotéza H,, ze vliv konkurence na ceny bude vyssi u obci, které maji sousedy
s jinym smluvnim partnerem, nebot’ je zde predpoklad nizSich marginalnich nakladi konkurenéni
spolec¢nosti pfi zvazovani expanze a prevzeti nového klienta.

Na zakladé stanovené hypotézy jsme pouzili metodicky aparat teorie mnozin a jednotlivé obce jsme
roztfidili do skupin (mnozin) podle toho, zda v sousedicich obcich funguji jiné svozové spole€nosti, nez
se kterou ma obec uzavienou smlouvu, a kolik jich je. Pro vzniklych sedm skupin obci jsme porovnali
Gdaje o prumérnych vydajich na obyvatele, stfedni hodnoté vydaji na obyvatele a smérodatné odchylce
vydaji a obyvatele s mnozinou dat celého Jihomoravského kraje.

Podle informaci od jednotlivych svozovych spole¢nosti jsme brali v Gvahu pouze obce, u kterych je
odpad likvidovan na skladce. V roce 2008 byla spalovna Brno v rekonstrukci a svozové spole€nosti
vozily odpad predevsim na skladky. Vyjimku tvofila spoleénost SAKO Brno, a. s., kterou jsme proto
z analyzy vyjmuli. Pfi analyze priimérnych vydajl na obyvatele bylo zjist€no, Ze jak aritmeticky pramér,
fici, Ze je tam slabé nebo zadné konkurenéni prostiedi (v jejich okoli neoperuje zadna konkurenéni
svozova spole¢nost), viz nasledujici tabulka.

Tabulka 2: Vysledky analyzy vlivu konkurenéniho prostredi u vydaji na obyvatele u praimérnych
vydajii za roky 2007 — 2011°

Charakter konkurenéniho Pocet Aritmeticky primér Median Smérodatna
prostredi obci (v odchyilka (o)
(2)
zadna konkurenéni spole¢nost 182 481,54 450,52 49,21
1 konkurenéni spole¢nost 263 584,54 528,12 64,87
2 konkurenéni spole¢nosti 170 555,46 535,72 83,88
3 konkurenéni spole¢nosti 48 1028,30 539,37 318,83
4 konkurenéni spole¢nosti 8 564,73 616,84 61,60

5 konkurenénich spole¢nosti 1 17,17
6 konkurenénich spole¢nosti 1 501,82
Jihomoravsky kraj 673 578,98 507,80 83,22

Zdroj: autori

v v

svozovych spole¢nosti a ma mimoradné nizké naklady na svoz. Této obci svazi odpad jeji neziskova
spole¢nost Technicka zahradni sprava Moravsky Krumlov a dle naSich zjisténi nejsou vydaje na svoz do
systému ARIS zadavany spravné. Proto bude tato obec z analyzy vyjmuta. Z analyzy je vyfazena i obec
Brno, ktera ma nejsilnéjSi konkurenéni prostfedi (6 konkurenénich spolecnosti ve svém okoli) a to proto,
Ze ma v Jihomoravském kraji specifické postaveni.

V tabulce 3 jsou uvedeny jiz vysledky analyzy ocisténé o extrémni hodnoty, tedy obce, u kterych
existuji v letech 2007 — 2011 vyraznégjsi rozdily mezi vydaji (smérodatna odchylka vydajd je vyssi nez
100,00 K&/obyvatele).

® Hodnoty pro aritmeticky primér, medidn a smérodatnou odchylku vychézeji z hodnot vydaji na obyvatele v K&.
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Z tabulky je zfejmé, Ze vysledky 