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Abstract 

The analysis of the costs and of the structure of tariffs for operators in the sector of water and sewage system in 

Romania are a real challenge. Through this analysis we can form an overview of the costs which may involve in the 

service of providing clean water and the sewage and wastewater treatment. The costs is analysed both in the cost 

structure at the enterprise level and in comparison with the income made from the activity (supply of drinking water or 

treatment of wastewater). In the article we study the cost structure at the level of sector of activity and the correlation 

between the tariff applied to water and sewer services and size of enterprise, number of employees, wage costs, 

maintenance and repair costs, energy cost and other variables. The correlations results helps us to make the first steps 

for the realization of an equation of the cost at the level of the sector of water and sewage system. Another correlation 

study will be between the applied tariff and the size of the investments made with european co-financing in the 

framework of the SOP Environment. Through this correlation we determine if the size of the tariffs applied in this 

sector correlate to the size of the investments made in the SOP Environment. 
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1. INTRODUCTION  
 

It is very important that the efficiency costs generated by public service utilities, as is the 

service of water and sewer to be permanently measured and monitored. It is important to monitor 

and control, because most of the operators of water and sewerage are with public capital, so 

indirectly using public money and operates on an infrastructure in the majority public. Public 

control can be achieved using performance indicators that are monitored these public enterprises. 

In the set of performance indicators usually are included: indicators in the technical field, quality of 

services, and some financial indicators such as profit, rate of profitability, etc. Apart from the 

above mentioned indicators is important the analysis of costs and cost structure in order to know 

better the work of the operators of water and sewage. Studying at the national tariff structure in 

general, we can figure out if there are significant deviations from the average on the country and if 

the fare increase is due to rising energy costs, the raw water, the staff, the services provided by 

third parties, depreciation, license royalty’s or profit increase expected by owners. In other news it 

is as important as tariffs to cover costs of this activity (Hoque and Wichelns, 2013; Massarutto, 

2007). The cost structure is specific in this field of industry and their analysis makes us possible to 

forecast in terms of their evolution in the future. 
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2. PAPER BODY 
 

The method of research used 

Our research is based on the analysis of the specialized literature and the case study. In the 

research we based on the literature review and as a method of research we used comparative 

analysis. We compared the Roumanian approaches with the international approaches and through a 

critical and interpretative analysis we have formulated the conclusions of this research. To 

emphasize those set out in the conclusions we have realized a case study. 

 

Literature review 

As the first step of the literature review, we need to address how to control tariffs in this 

area. The level of cost accepted and the level of estimated profit depends on the mode of regulation 

of tariffs. Theoretically there are two possibilities of the regulatory (control) of the tariff (Arnaud 

and Alban, 2012). Potential problems generated by the two methods are multiple and complex, 

each having both advantages and disadvantages. A very good summary of these problems has been 

made by Newbery (1997). Control can be achieved by regulating the tariff (price), or by regulating 

the rate of return allowed in the price formation. 

By regulation based on cost or on the rate of return is paid to the capital invested by the 

company. If there is a change in the level of costs, rates are adjusted by the operators of water and 

sanitation with the supervision of the regulatory authority. This adjustment is done with the aim of 

ensuring the profitability projected by the company. 

As an alternative to cost-based regulation may occur through tariff regulation. By applying 

this method, the regulatory authority imposes a price which can be adjusted in the conditions set in 

advance, such as the change of the general price index but also in function of other possible factors 

(Alexander and Irwin, 1996).  

The alternative tariff governed, would lead to a more efficient firms, but at the same time to 

minimize investments in the field. 

It is interesting that today in Romania applies both approaches. Usually in the methodology 

of establishment, adjustment or change of prices/tariffs for public services of water and sewer 

(A.N.R.S.C order no.65 / 2007) shall apply to the cost method. The operating costs that justify the 

operator adds the profit margin "reasonable", thus obtaining the final price. 

In the case in which the operator of the regional access european funds for investment (from 

the axis of the SOP – Environment) the annual rate established by a tariff plan (pricing policy), 

which is the result of the calculations made in the Cost-Benefit Analysis. So in this case it is 

regulated tariff. Subtracting from the regulated tariff cost and profit get the Fund for maintenance, 

replacement and development (IID), which is used for the repayment rates on loans contracted in 

order to ensure own contributions to the Contracts with European co-financing. 

 

Case study 

To the achievement of the case study we used a database with data of the 43 regional 

operators over the period 2012-2015, the only operator that is missing from the study is the 

operator of the Bucharest which is a private operator and has not provided data. 

We conducted an analysis of the cost structure, because they are the elements that underlie 

the tariff. Theoretically we can say that we have achieved a national structure of the tariff of 

drinking water supplied by systems of public utilities. After the first run of the data for the year 

2012 in SPSS were detected outliers. The costs of staff and electricity data have a normal. For other 

expenses occurred these outliers. The expenses provided by third-party SPSS has detected 2 

outliers, which were corrected in order not to distort the statistics (the correction was done to the 

highest value plus a unit, i.e. from 24,65% was corrected to 12,96%). 

 

The structure of expensis to the operators of water and sanitation during the period 

2012-2013 
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Nr. 

Crt. 
Nature of expensis 

2012 2013 

Average 

(%) 

Minimum 

(%) 

Maximum 

(%) 

Average 

(%) 

Minimum 

(%) 

Maximum 

(%) 

1 Staff expensis 48,61 32,93 63,37 48,25 29,81 65,61 

2 Energy expensis 12,51 2,00 23,47 13,36 2,56 26,79 

3 

Expenses with raw 

materials and materials 8,34 1,54 17,72 8,08 2,05 19,67 

4 

Other operating 

expenses 7,04 0,00 35,50 6,14 0,00 19,37 

5 

Expenses with third 

party services 5,82 1,72 12,96 5,72 0,00 22,06 

6 

Expenses with the raw 

water and treated 

bought 5,65 0,26 25,46 5,78 1,83 33,76 

7 Expenses with royalty 5,00 0,00 15,94 4,94 0,00 16,31 

8 

Expenses with 

amortization 3,27 0,51 8,10 3,35 0,39 9,67 
Table no.1.1 The structure of expenses to the operators of water and sewage, the supply of drinking water, the 

period 2012-2013 (Source: own elaboration) 

 

The structure of expensis to the operators of water and sanitation during the period 

2014-2015 

Nr. 

Crt. 
Nature of expensis 

2014 2015 Total 

avarage 

(%) 
Average 

(%) 

Minimum 

(%) 

Maximum 

(%) 

Average 

(%) 

Minimum 

(%) 

Maximum 

(%) 

1 Staff expensis 48,84 14,58 66,44 48,32 25,24 67,05 48,50 

2 Energy expensis 10,56 1,06 21,80 9,90 1,71 20,85 11,58 

3 

Expenses with raw 

materials and materials 7,99 0,00 24,15 8,07 0,00 24,12 8,12 

4 

Other operating 

expenses 6,88 0,00 60,13 6,17 0,00 32,14 6,56 

5 

Expenses with third 

party services 6,36 1,16 21,83 6,79 0,39 23,27 6,29 

6 

Expenses with the raw 

water and treated 

bought 5,81 1,82 33,85 5,56 1,77 29,08 5,70 

7 Expenses with royalty 4,92 0,00 15,81 5,15 0,00 17,75 5,00 

8 

Expenses with 

amortization 3,55 0,32 8,93 3,79 0,34 9,56 3,49 
Table no.1.2 The structure of expenses to the operators of water and sewage, the supply of drinking water,  the 

period 2014-2015 (Source: own elaboration) 

 

In table 1.1 and 1.2 we present the structure of the expenditures for the 43 regional 

operators included in the study during the period 2012-2015. We can say that in this sector, the 

activity of water, in the average of the operating expenses staff costs represent 48,50%. As and size 

these are followed by electricity costs, which on average is 11.58 percent with a downward trend. 

Studying the lows and highs of the sector we can realize that there are considerable differences 

from one operator to the other. 

The first correlation that we have studied refers to the relation between firm size and the 

rate applied, we have assumed that small enterprises have a higher rate, because it does not apply to 

the advantage of the industry to scale. Regional operators are in charge of the work of sewerage 

and wastewater treatment. The share of the two activities is presented in the following way: 60% of 

the activity is the provision of water and 40% activity of sewage and wastewater treatment. The 
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classification of enterprises into small, medium and large, we took into account the number of 

employees according to the norms and these weights. We considered that it is medium-sized 

enterprise who has on this activity less than 150 employees (250 employees - the criterion of 

standard size x 60%) and large enterprise who has over 150 employees (there were no cases of 

small enterprise). We validated the data and were considered valid, all the 43 positions by SPSS. 

 

Table of statistical analysis of the correlation between the water tariff and the size of the 

enterprise 

 
The average 
water tariff 

The size of the 
enterprise 

The average water tariff Pearson Correlation 1 -,115 
Sig. (2-tailed)  ,464 
N 43 43 

The size of the enterprise Pearson Correlation -,115 1 
Sig. (2-tailed) ,464  
N 43 43 

Table no.2 Table of statistical analysis of the correlation between the water tariff and the size of the enterprise 

(Source: own elaboration) 

From the analysis of the correlation between company size and the average tariff, it follows 

that there is a significant correlation between the two. 

Another correlation we studied refers to the possible connection in the size of the average 

tariff applied and staff expensis, staff expensis expressed as percentage in the total expensis and 

staff expensis per a cubic meter of sold water. We assumed that it would exist correlation between 

the last two variables used and the size of the gross average tariff. 

In Table no. 3 we can see descriptive statistics for 2012 for these variables. 

 

Descriptive statistics - water tariff, staff expensis 
 Mean Std. Deviation N 
The average water tariff 2,7760 ,45415 43 
Staff expenses 13726139,44 8620407,139 43 
Staff expenses in total 
operating activity expenses % 48,6057% 8,02310% 43 

Staff expenses per unit 1,4991 ,61847 43 
Table no.3 Descriptive statistics for the variables water tariff, staff expensis, staff expensis in total operating 

expenses and staff expensis per unit of product (Source: own elaboration) 

 

From the analysis of the correlation, as can be seen in table no.4, it follows that there is not 

a real correlation (significant) between the size of the tariff applied and staff expenses in the total 

amount. 

 

Table of statistical analysis of the correlation between the water tariff and staff expenses, 

staff expensis in the total operating activity expensis, the staff expensis per unit of product 

 
The average 
water tariff Staff expenses 

Staff expenses 
in total 

operating 
activity 

expenses % 

Staff expenses 
per unit 

The average water tariff 
Pearson Correlation 1 -,056 -,194 ,741** 
Sig. (2-tailed)  ,723 ,214 ,000 
N 43 43 43 43 

Staff expenses 
Pearson Correlation -,056 1 -,150 -,342* 
Sig. (2-tailed) ,723  ,336 ,025 
N 43 43 43 43 

Staff expenses in total 
operating activity 
expenses % 

Pearson Correlation -,194 -,150 1 ,231 
Sig. (2-tailed) ,214 ,336  ,136 
N 43 43 43 43 
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The average 
water tariff Staff expenses 

Staff expenses 
in total 

operating 
activity 

expenses % 

Staff expenses 
per unit 

Staff expenses per unit 
Pearson Correlation ,741** -,342* ,231 1 
Sig. (2-tailed) ,000 ,025 ,136  
N 43 43 43 43 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

Table no.4 Table of statistical analysis of the correlation between the water tariff and staff expenses, staff 

expensis in the total operating activity expensis, the staff expensis per unit of product 
 

 From the analysis it follows that there is a correlation enough strong and significant 

between wage costs per unit of product and the tariff applied to r = 0,741 and p<0.01. The variation 

in these conditions of the tariff is due to wage costs per unit of product in a measure of 54,90%. 

We assumed that there might be a correlation between the size of the tariff applied and the 

number of general administrative staff. 

 

 

 

 

Table of statistical analysis of the correlation between the water tariff and the number of 

administrative staff 

 
The average 
water tariff 

General and 
administrative 

staff number per 
unit 

The average water tariff 
Pearson Correlation 1 ,674** 
Sig. (2-tailed)  ,000 
N 43 43 

General and 
administrative staff 
number per unit 

Pearson Correlation ,674** 1 
Sig. (2-tailed) ,000  
N 43 43 

**. Correlation is significant at the 0.01 level (2-tailed). 
Table no.5 Table of statistical analysis of the correlation between the water tariff and the number of general 

administrative staff 
 

The results of the analysis confirms this correlation significant between the size of the tariff 

and the number of employees with general-purpose administrative. r=0,674, p<0,01. The variation 

of the tariff, which can be attributed to this correlation is the r2, I mean 45,42%.  

As a last hypothesis we formulated that the costs per unit of product correlates with the size 

of the tariff. The result of the analysis is an interesting one, as can be seen in the table no.5. 

 

Table of statistical analysis of the correlation between the water tariff and the various 

variables per unit of product 

 

The 
average 

water 
tariff 

Staff 
expenses 
per unit 

Services 
rendered by 
third parties 
expenses 
per unit 

Purchased 
raw water 
expenses 
per unit 

Electricity 
expenses 
per unit 

Materials 
expenses 
per unit 

Depreciation 
and 

amortization 
expenses per 

unit 

Royalty 
expenses 
per unit 

The 
average 
water 
tariff 

Pearson 
Correlation 1 ,741** ,381* -,041 ,125 ,244 ,237 ,001 

Sig. (2-
tailed)  ,000 ,012 ,795 ,423 ,114 ,127 ,994 

N 43 43 43 43 43 43 43 43 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table no.6 Table of statistical analysis of the correlation between the water tariff and the various variables per 

unit of product 

  

The only one that correlated in a significant with the size of the tariff (except the expense of 

staff per unit of product, previously analyzed) is the expense with the services carried out by third 

parties, and surprisingly with the rest of the elements there is no correlation significant. 

 

CONCLUSIONS 
 

Analyzing the literature we can conclude that today every country has occurred or is 

occurring a regulatory mode of formation of the tariff for water and sewage and in this way the 

efficiency of these activities. This regulator may be one based on cost, respectively on the tariff. In 

our country applies in some way both in mixed mode. The formation of normal tariff (without 

investment from european funds) is used based on cost, and within the framework of tariff policies 

based on the CBA-sites made for the investment of european funds, the approach on the basis of 

tariff. 

In the case study we present a small niche in the statistical analysis of data 43 of operators 

of water and sewage, which cover the entire territory of the country missing only the operator of 

the Aqua Nova in Bucharest. 

As a first step we analyzed the cost structure of the 2012-2015 period and we conclude that 

the greatest expense is staff expense, which is almost 50% of spending, followed by about 12% of 

energy costs. 

In further research we have formulated a few hypotheses that we tested analyzing the 

existing correlations between different variables by the Pearson method with the help of the 

working tool SPSS. We concluded that the size of the tariff applied by the various operators of 

water and sanitation correlates with staff costs per unit of product and with the number of 

employees with general administrative purposes. To our surprise does not correlate in a significant 

expenditure with raw water, energy, materials, depreciation and royalty. 
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